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1958 -1963 

A report of the medical research programme of WHO for the period 1958 to 1963 

was submitted to the Executive Board at its thirty -third session and in 

resolution EB33.R19 the Board requested . . . the Director -General to transmit 

the report to the Seventeenth World Health Assembly together with the comments 

made during the thirty -third session of the Executive Board«.l 

The Director -General, therefore, has the honour to present this report to the 

Seventeenth World Health Assembly. 

The comments made during the thirty -third session of the Executive Board, as 

contained in the Minutes of the Board, are attached. 
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The following comments, made during the thirty -third session of the Executive 

Board, as contained in the Minutes of the Board, are provided in pursuance of 

resolution EB33.R19: 

"1. THE MEDICAL RESEARCH PROGRAMME OF WHO, 1958 -1963: Item 2.4.1 of the Agenda 
(Document EB33/8) 

The CHAIRMAN (Dr B. D. B. Layton) called upon the Director -General to introduce 

the subject. 

The DIRECTOR- GENERAL said that a first report on the medical research programme 

of WHO, from its formal inception until 1962, had been submitted in two volumes to 

the Advisory Committee on Medical Research in June 1963. That report and its 

annexes had been brought up to date to include the programme in 1963 and was now 

before the Board.1 

It was very important that the Board should study the programme in the light 

of the resolutions of previous World Health Assemblies. The Introduction to the 

first volume contained the history of the programme, with special reference to the 

resolution of the Eleventh World Health Assembly requesting the Director- General to 

study the possibility of intensifying the Organization's research programme 

(resolution WНА11.35). The report to the following Health Assembly presented the 

guiding lines for that intensification and, in approving them, the Twelfth World 

Health Assembly had authorized the Director -General to proceed accordingly 

(resolution WHAl2.17). 

1 
Documents М10 /АD /86а.63 anг' MHO /АD/86b.63 
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The Introduction outlined the principles behind the Organization's work and the 

nature of the programme; the role of WHO in international research; the objectives 

of the WHO programme; fields of research; responsibility for research; the 

financing of the programme,.ахd its development. The report itself was merely a 

summary of past action, with the latest available information on the programme of 

work as approved by the Twelfth World Health Assembly. 

During the discussion of the proposed programme and budget estimates, members of 

the Board had commented on various aspects of the programme and had asked questions 

about the role of WHO in medical research. 

The first reference to action in the field of research was to be found in 

Article 2(n) of the Constitution where 'to promote and conduct research in the field 

of health' was listed among the functions of the Organization. One of the first 

questions to arise had been the extent to which WHO should engage in basic research, 

and some concern had been expressed at the current session that the Organization 

might be going further than it should. He did not think that the feeling would 

prevail after the Board had analysed the programme as a whole. But on the questicn 

of authority for action, the Twelfth World Health Assembly in taking its decision, 

had had before it a document in which the following statement appeared: 

Thus WHO first had to undertake what might be called operational research, 
directly applied to its disease control programmes; but very soon it found 
itself obliged to initiate and support research which may be regarded as 
fundamental. Thus, for instance, research on insect genetics became necessary 
in relation to insecticide resistance in connexion with the malaria programme. 
The commonly made distinction between fundamental and applied research turns out 
to be artificial in practice, and terms such as operational research, field 
research, applied and basic research really describe a continuous spectrum of 
scientific activity, from the conception of a new idea or the making бг' fг ".. 

. 

unexplained observation to its elucidation, confirmatióп and application in 
practice.1 

1 Off. Rec. W1d 11th Org. , 505 
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That document also stated the guiding principles proposed to the World Health Assembly 

on the advice of two groups of internationally recognized scientists and, among them, 

was the following passage: 

The extent to which WHO should concern itself with basic research is an 

important matter of principle. Practical experience has shown that, however 
utilitarian the aim of a research programme, progress has frequently been 
arrested by lack of basic knowledge. It has, therefore, to be recognized from 

the outset that any extended programme of research will inevitably involve the 
Organization more and more in basic problems, and that it cannot remain 
indifferent to their solution. From the very nature of the case the need for 
such basic knowledge cannot be accurately forecast; it can only be revealed 
as the research unfolds. WHO must, therefore, be prepared to take a liberal 
view in judging the relevance of any proposals for research, and not allow its 
activities to be restricted by any set of rigid rules which limit either the 

fields of research which it can aid, the approach to be adopted, or the extension 
of the programme that is permissible. One of the important functions of the 

scientific advisory body which has to support any international research effort 

would be to adh,ise on the extent to which.it was justifiable to become involved 
in basic research in relation to any particular research programme. 

It was therefore very clear that the Twelfth World Health Assembly, in approving the 

intensification of the research programme, had realized that the Organization would 

have to go a little farther in the direction of basic research. Since that time, 

the Advisory Committee on Medical Research had been meeting every year to guide the 

Director -General in the evolution of the programme. 

Another point raised in the discussion of the medical research programme had 

been that of the fields of work to which the Organization had devoted greater 

attention. Members of the Board would recall that, in approving the intensification 

of the research programme, the Eleventh World Health Assembly had called attention 

to the main problems of the communicable diseases but, in the resolution embodying 

the decision had stated very clearly its views that 'further knowledge is needed 

� Off. Rec. W1d 11th Org. 95, 5о7 
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on the etiology, treatment and prevention of diseases common to mankind, including 

.chronic diseases such as cancer, heart disease and other diseases' (resolution WHA11.35, 

fourth paragraph of the preamble). That was one of the points singled out by the 

World Health Assembly itself. 

As regards the funds available and their use, there had been the perennial 

question of whether the wide distribution of small grants was the most effective way 

of using the Organization's limited funds. The point had been considered at previous 

World Health Assemblies, by the Advisory Committee on Medical Research, and even by 

the committees that had advised the Director -General in establishing the intensified 

programme. One of the,recOmmendations of all those committees had been that WHO 

should not become a grant- in- aid'agency, as that would call for unlimited funds. 

Referring to the large, and increasing, amounts being devoted by certain Member States 

to grants -in -aid, he recalled that it had not been the intention of the World Health 

Assembly that the Organization should engage in similar activities. 

In approving the intensified programme, the Health Assembly had borne in mind 

the role of WHO in co- ordinating and promoting research since its inception. From 

the earliest days WHO, with the help of the scientists, had been able to participate 

in research work with very small amounts of money. The Advisory Committee had 

called attention to the fact that the funds devoted to medical research should not 

be taken as a measure of the size of the programme. WHO had no choice but to use 

its influence to spur governments and institutions on to further activity; the small 

amounts provided by the Organization had no more than a catalytic effect. After 

reviewing the document, members of the Board would agree that much had been done on 

slender resources. One of the Director- General's proposals to the Twelfth World 
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Health Assembly had been for a 1960 programme Costing $ 2 200 000. It was there 

that the decision had been taken to include estimates for medical research in the 

regular budget. Only after five years had passed had the $ 2 million level been 

reached in the regular budget, and hopes had been born of exceeding it in the year 

1964 -1965 . 

As regards the conduct of the programme from the Secretariat's point of view, 

no attempt had been made to create a collateral agency for medical research within 

the Organization. The policy adopted had been to make maximum use of the existing 

structure, reinforced where necessary, so that the medical research programme was 

run by the same staff as were responsible for the operational programme. At first 

he had doubted whether that approach would be successful but five years' experience 

had reassured him completely. 

Earlier in its existence, WHO had been working for the most part with governments 

and national health departments; but the intensified programme of medical research 

. had brought it into very close contact with the scientific world - scientific 

institutions and universities all over the world. 

He very much hoped that members of the board would avail themselves of the 

opportunity to analyse in detail the report before them. In conclusion he would 

merely quote, without any intention of soliciting approbation for the Secretariat, 

the comments made by the Advisory Committee on Medical. Research in its report on its 

fifth session, 1963: 
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The Committee is most favourably impressed by the volume and quality of 
the research that has been carried out by the Organization and wishes to 
congratulate the Director -General on the effective manner in which the problems 
dealt with by WHO and the progress made in solving them through research have 
been presented in the summary report. The report is both important and 
interesting. 

The Committee endorses the general outline of the work proposed for the 
future.I 

Dr WATT, commenting on the importance of the subject, suggested that the 

Director -General had been over -modest in his appreciation of the effect of the WHO 

research programme. There had been instances in which WHO had made a direct 

contribution, changing the course of research or making progress possible: that 

had been the case with research into insecticides, where information gathered by 

WHO in the field and made available to all those engaged in that research had 

enabled them to re -focus their sights. There were other examples in the 

Organization's files. 

He fully agreed with the Director -General on the closer relations established 

with the scientific world through the programme. But WHO had not been the only 

beneficiary. In countries where research activities stood in an independent, or 

at most federal, relationship to the national health services, the arrival of a WHO 

expert wishing to visit certain laboratories with which the health service was not 

normally in contact had more than once promoted better communication between the 

health administration and the world of research. 

In regard to the document itself, although some of the activities reviewed had 

begun before the intensification of the research programme and were well advanced, 

others were more recent. It would. therefore be premature to attempt to use the 

Director -General's report as a basis for making trend forecasts for the research 

� Document АС 5/5, p. 11 
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programme as a whole. At the same time, the report could and should be used for 

reference during the scrutiny of the programme and budget items for the current and 

future years. It should not be regarded as a minute breakdown of individual 

activities but as a judicious over -all view. The Executive Board would be able to 

use it to set the priorities that would concentrate WHO action on the tremendous 

energies awaiting release. 

The CHAIRMAN fully agreed with Dr Watt on the value of the document and the 

use that could be made of it in the future. 

Dr EVANG said that although Article 2, paragraph (n) of the Constitution was 

so clear as not to need interpretation, the Organization had been reluctant to 

embark on more extensive research activities, for reasons with which members of the 

Board were acquainted. Since the Eleventh World Health Assembly, at which one 

Member State had made a generous donation to the Organization for research, there 

had been a gradual change. But the Organization had not yet quite accepted the 

philosophy that would make it take its policy a step further, namely the recognition 

that medical practice must be based on scientific knowledge. Current practice, in 

many fields of health work, was based only to a very small extent on scientific 

research: disproportionately large amounts of money were being spent to no avail 

because of the absence of such research. It was therefore desirable - even from 

the prosaic financial póint of view - that WHO, having demonstrated its willingness 

and competence to apply in the field existing scientific knowledge, should take 

steps to increase medical research. 
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He had been very much impressed by the Director -General's report and fully 

shared Dr Watt's views on the modesty of. the Director- General's assessment of the 

WHO programme. No sooner had;a report on smoking habits and cancer appeared in 

one of the Member States than the Director-General had been called upon to give an 

opinion to the press. That reaction would have been unlikely earlier in the 

Organization's existence. At the present time the world was looking to WHO for 

the leadership which it could provide through its research programme. 

He was very glad that Dr Watt had mentioned the relations between the health 

administrations and the scientific world. In addition to the administrative 

'structure which Dr Watt had mentioned, there were countries where research and 

health administration were two branches of a single authority. Whatever the 

relations between the administration and the world of research, and with whatever 

degree of cordiality or efficiency they were maintained, the Director -- General should 

bear in mind those differences and keep in touch with health administrations and 

research institutions throughout the world. 

Professor CANAPERIA associated himself with the previous speakers in regard 

to the high value of the report, which was an admirable source of information on 

thc: current situation and general trends in almost all sectors of scientific 

research. 

From the Director -General's introductory statement, it appeared that the 

Organization's funds were, and would always be, limited: the problem was to make 

th° most rational use of limited funds. To that end, the need was first of all 

to avoid the overlapping and dispersal of financial effort to which he had referred 
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on previous occasions. It would be almost impossible for the Organization to apply 

its limited funds effectively in all the fields covered by the report. It would 

be preferable by far that it should select certain fields of particular interest. 

The report before the Board would certainly facilitate the task of selection. 

One of the considerations that should be borne in mind in making the choice 

was that the subjects should lend themselves to a co- ordinated approach at inter- • national level. It was in that context that the difference of opinion had first 

arisen as to whether the Organization should concentrate on basic or applied 

research. The Director -General had already answered the question in the 

Introduction to the report. On the other hand, there was no doubt that applied 

research was more nearly related to the programme activities of the Organization. 

That was not a reason for abandoning all interest in basic research. But it 

seemed beyond question that the contribution of individual research workers to 

the progress of scientific knowledge was much more a matter of personal inspiration, 

beyond the scope of the Organization, than was progress in applied research. It 

was after the initial stage of discovery that international effort could be effective, 

in seeking the best way of applying the new knowledge. 

Those were, in his opinion, the considerations that should guide the Director - 

General in the vast field of medical research. He fully agreed with previous 

speakers on the need to place greater emphasis on research and to base the 

Organization's programmes and operations increasingly on its results. 

Professor ZDANOV congratulated the Director -General and the Secretariat on a 

very interesting document. It was not only a report that was a pleasure to read but 

a work of reference for health organizations wishing to find out the current status 

of any question they were called upon to study. 
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Medical research was one of the most important and interesting of the 

Organization's activities. Developments had shown that not only had the Twelfth 

World Health Assembly been right in approving the intensified programme but that, 

in so doing, it had started work which one day might become the Organization's main 

activity. 

The problems to be investigated, and the Organization's methods and purposes 

as outlined on pages 5 and 6 of the report, had been properly selected and constituted 

a very fitting approach, on which the Di_rector-Geüeral was much to be congratulated. 

The same could be said of the balance maintained between short and long -term activi- 

ties, which was excellent. That was particularly true of the serum banks and the 

immunology programme, where results could not be expected in the immediate future 

but where even the next generation might have cause to be thankful for the work 

being done at present. Work of that kind could be done only through WHO as no 

single country could hope to solve the tremendous problems unaided. 

The financial difficulty of obtaining maximum results with minimum resources 

had also been satisfactorily overcome. Annex III, Table 4 showed that a very 

satisfactory number of countries were collaborating in research projects. 

At the same time, countries where for one reason or another research activities 

were only just beginning were finding those projects an excellent basis on which to 

start building their research structures, establishing modest centres first for the 

purposes of the project and developing them later. 
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He agreed with Professor Canaperia that attention should be concentrated on the 

most important questions. In a sense, the report before the Board might be regarded 

as the best selection possible at the present time; after all, a large number of 

internationally recognized experts had collaborated on the choice of subject. Any 

remark the Board might make could be considered as a declaration of principle, not 

involving the slightest criticism of the report. 

The suggestion he would make in concluding would be that the Organization should 

continue to have more and more experts co- operate in the work. The expert advisory 

panels and committees were an extremely useful activity which should not be allowed 

to suffer as a result of financial economies. The Organization should also continue 

and intensify its collaboration with national institutions. 

The Director -General and his staff were to be congratulated on their work, 

which should be developed as far as possible. 

Professor AUJALEÜ recalled that when the Constitution of WHO had been drafted 

in 1947, it had not been possible to foresee the vast changes that would take place 

in health work in the world nor to foresee the role WHO would play in regard to 

research fifteen years later. The text that had been prepared gave the Organization 

considerable freedom. In his opinion WHO had more than met the requirements of 

the Constitution. There was no doubt that the best possible use had been made of 

the available funds; he felt that the Director- General and his staff should be 

complimented in that connexion. 

However, what had been accomplished could not be considered as a final solution 

but simply as a first stage. For example, he did not think it was the best method 

to make wide distribution of small grants in many very different fields of health. 
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No doubt such small grants had sometimes had a useful catalytic effect and had 

raised the standing of the Organization among scientists, só that the Organization 

and research in general had gained. But, to his mind, that stage had now been 

left behind and in the future effort should be concentrated on a few priority 

objectives, and assistance given where it was most likely to promote development. 

Even if the development was uneven throughout the world, all countries would in 

any case benefit from it. 

In conclusion, he reiterated his congratulations to the Director -General and 

the Secretariat both on the part they played in connexion with research and on 

the quality of the documents submitted tb the Executive Board. 

Professor WIDY WIRSKI also congratulated the Director -General on the excellent 

report he had prepared. 

The Director -- General had referred to the balance between basic and applied 

research, and the need for the Organization to keep in close contact with the 

scientific world and with universities. To facilitate the discussion on the 

following item of the agenda, which was the report of scientific advisers on special 

development of international health and biomedical research, he would like to know 

how much emphasis the Organization placed on basic and on applied research (it 

was becoming increasingly difficult to separate the two). Although the Director - 

General's comments on the subject were perfectly correct, he nevertheless felt 

that the Organization should concentrate its attention rather on applied research 

in its practical aspects. 
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The CHAIRMAN, speaking on behalf of the Executive Board, welcomed 

Professor Garcia Orcoyen, who had just joined the meeting. 

Professor GARCIA ORCOYEN expressed his gratitude to the Chairman and apologized 

for the fact; that he had been unable, for reasons beyond his control, to attend the 

Board from the beginning of the session. 

He also congratulated the Director -General on his excellent report on the 

. medical research programme of WHO, 1958 -1963. Those who had been following the 

subject closely over recent years were very satisfied with the way in which the 

matter had been handled. Time appeared to have solved many of the difficulties 

that had been encountered at the outset -. Indeed it had appeared some years before 

that WHO's task would be extremely difficult, in view of the closed attitude of 

research institutions, their unwillingness to be influenced or advised by other 

organizations, and the fact that they remained isolated and apart from the general 

considerations of world health of the type with which the Organization was concerned. 

Perhaps there was not such a very great difference between basic and applied 

research. The latter included clinical research, which if it were carried out 

without the proper technical preparation and the rigorous scientific method of basic 

research, could remain sterile and ineffective. 

The great value of the work carried out by the Organization was, in his opinion, 

that it had been possible to maintain such a balance between basic research on the 

one hand and applied and clinical research on the other, WHO with much efficiency 

and tact suggesting the path to be followed, and supporting any applied or clinical 

research considered to be useful. To the problems of technique and scientific 
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preparation should be- added the concern of those in daily contact With medical 

problems such as communicab e diseases anC whose greatest concern was the appli�ation 

of scientific knowledge to human problems. He gave as an example a recent meeting 

he had attended of a research board (consisting of representatives from universities, 

hospitals . and mental health institutes) on the direct relationship between neuro- 

logical studies and the study of the consequences of various obstetric 

the intellectual development and nervous system of the newborn, 

methods on 

In view of the difficulty of distinguishing between the two types of research 

work, he thought that the distinction between basic and applied research would 

gradually disappear from WHO research programmes. 

In conclusion, he again expressed his satisfaction with the tactful way in 

which WHO had solved the difficulties such a delicate matter presented, 

Dr ANDRIAMASY joined previous speakers in congratulating the Director-General 

and his assistants on tine excellent report they had prepared and which represented 

an enormous, amount of work. In his opinion, the Organization was carrying out the 

tasks laid down for it by the Constitution,. and elaborated by the Eleventh World 

Health Assembly, most satisfactorily, particularly in view of the financial`limita- 

tions and the need to maintain the balance between basic and applied research. It 

could be seen from pages 5 and б of the report, Volume I, that consideration had 

been given to such matters as the standardization of nomenclature, techniques and 

procedures, the pooling of knowle:dge,.collaborative research (particularly vector 

control study), the exchange of research workers and their training. Фhose subjects 

had been dealt with at a high scientific level since,•in'addition to the technical 

services of headquarters, scientific groups and the Advisory Committee on Medical 

Research had also taken part. 
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The period covered by the report, 1958 -1963, merited great attention. The 

tuberculosis programme would be given detailed consideration under a subsequent item 

of the agenda. The chapter of the report concerning vector control and resistance 

to insecticides was a goad example of the harmonious balance between basic and 

applied research to which he had referred. He attached great importance to that 

research programme (page 316, volume I) the applications of which would render 

invaluable service and perhaps eventually lead to the eradication of certain diseases. 

In conclusion, therefore, he favoured the recommendation that the report be 

transmitted to the Seventeenth World Health Assembly. 

Dr AL -WAHBI commended the Director -General and the Secretariat on the excellent 

report they had prepared. 

The relevant parts of the Constitution and particularly Article 2(n) had been 

drafted with great wisdom and vision. Looking back on.the evolution of the subject 

within the Organization, he recalled that at the Second World Health Assembly in 

1949 some concern had been apparent from the general trend of discussion even on 

the subject of field research. The stage had now been reached where the latter 

had become a normal activity of the Organization and the Board was considering 

basic research. Clearly vast soins of money would be required to give assistance 

to basic research on a large scale; it was for the Organization to consider the 

best way of furnishing such assistance with the limited funds available. He had 

no objection to the inclusion of basic research in the programme, particularly since 

the Constitution covered both field and basic research. 
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The introduction to the report summarized the situation very clearly. Like 

V 
Professor Zdanov, he fully endorsed the contents of pages 4 and 5 (volume I) of the 

report, and the objectives of the WHO medical research programme set out on page 6, 

as well as the sections headed 'Fields of Research (page 8) and 'Responsibility 

for Research' (page 9), which represented a rational evolution of the Organization's 

attitude to research. 

Professor MUNTENDAN joined previous speakers in congratulating the Director - 

(?aneral and his staff on the excellent report they had prepared. When the budget 

had been discussed the previous year, he expressed the opinion that WHO should give 

p iority to promoting applied research. However, it should be made clear both at 

the Board - during the discussions under the present item of the agenda (2.4.1) and 

under 2..4.2 - and at the forthcoming Health Assembly, that no definite distinction 

could be drawn between basic and applied research. As had already been pointed 

out, there were many cases where it was extremely difficult to differentiate between 

the two, as in the case of so- called basic research directed solely at the immediate 

needs of health services. 

Professor GAY PRIјј1'0, alternate to Professor Garcia Orcoyen, said that, in view 

of the limited time available for consideration of the voluminous report, he assumed 

the Board would not go into detail on the various research programmes but rather 

indicate those items of the programme where it considered that action should continue 

as hitherto, and those requiring a new approach. 
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The praise for the Director -General and his staff that had been voiced was 

fully deserved when one considered the enormous task that had been accomplished. 

He would not criticize the wide distribution of small grants to a large number of 

research institutions, since there was no doubt that definite results had been 

obtained, nor did he doubt the catalytic effect of the grants -in -aid, to which 

reference had been made. However, what was needed in the future was a study of 

the best ways of co- ordinating the various research projects for the greatest 

benefit of all. 

Sufficient emphasis had not been placed on the field advisory teams in 

tuberculosis, leprosy, treponematoses, and enteric diseases which, in addition 

to obtaining the necessary information, had developed a new methodology for 

epidemiological investigations. It frequently occurred that advisory teams, while 

dealing with the problems they were intended to handle, also revealed new directions 

for research; he therefore believed that the co- ordination of epidemiological 

research, from the point of view of (1) planning, and (2) analysis of results, 

was one of the most important aspects of the Organization's future programme. 

The CHAIRMAN suggested that the Board might wish to record its appreciation 

of the Advisory Committeeon Medical Research and of the scientific groups, 

individually and collectively, who had given such valuable assistance in the 

development of WHO's medical research programme. 

It was so agreed. 
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The DIRECTOR- GENERAL thanked the members of the Board fór their comments: 

he would draw from them the guidance he needed to continue the work. The report 

had now been examined by the Advisory Committee on Medical Research and by the 

Executive Board, and he hoped that the Health Assembly would be satisfied with the 

results of its 1958 resolution. 

Certain matters appeared to be causing the Board some concern. First, the 

problem of basic as opposed to applied research. Professor Muntendam had made an 

extremely important point in stressing the difficulty of defining precisely the 

difference between the two terms in the present programme. In certain cases it 

was possible to make a distinction, but in the programme as a whole it would be very 

difficult to do so. For example, the classification of types of tumour, which was 

being done through laboratories, involved applied research; research on the genetics 

of vectors was basic, but research into the reasons for resistance to insecticides 

was for purposes of application. He therefore found himself unable to answer 

Professor Widy Wirski`s question on the balance between basic and applied research; 

though as far as the present item of the agenda was concerned, it would seem that 

very few of the projects were unrelated to practical application. 

Concern had also been expressed regarding concentration on certain subjects. 

Again, it. was difficult to find an answer: the World Health Assembly had started 

with the idea of research on communicable diseases because of their importance in 

many areas of the world; but it had also asked for an investigation into some of 

the most important chronic degenerative diseases. Although, therefore, work on 

communicable diseases had been limited to a few important diseases, there were others 

requiring investigation which had been comparatively neglected. African 
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trypanosomiasis (sleeping -sickness) and American trypanosomiasis (Chagas disease) 

were serious diseases on which WHO had done very little investigation. Both those 

diseases, and others such as clonorchiasis and paragonimiasis, were of comparatively 

limited incidence but were of importance in certain regions; and without action by. 

WHO, they would continue to occur in places where governments lacked the staff or 

the facilities to carryout research. The, same was true for the chronic degenerative 

diseases (cancer and the cardiovascular conditions), where research would benefit 

the ecónomically developed as well as the less developed countries. What was 

learnt in developing countries would often help to solve problems in the more 

advanced countries, and progress in the more advanced countries would enable the 

developing countries to avoid going through the same processes, . 

Another criticism made during the discussion was that funds were too widely 

dispersed. That was a misapprehension for which he himself was responsible, since 

in an effort to limit the size of the report he had summarized the information which 

he had given in detail to the Advisory Committee on Medical Research.. The mere 

figures for grants to institutions gave a very different impression from an explana- 

tion of the reasons for, those grants and how they were being used. In each case, 

a proper agreement was.drawnup, which stated clearly how the money would be used: 

it might be for an essential piece of equipment which a research institution could 

not buy - either because of shortage of funds or because of hard currency restrictions 

and regulations; or it might be for additional staff for a period; it was never for 

the purpose of starting a laboratory on an entirely new piece of research, but rather 

to enable a laboratory to develop its research in a particular direction. In each 

case, the amount of a grant was agreed upon between the giver and the receiver. 

What might appear a small amount for some would be reasonable for another. It wа9 

vital to understand that a set system of grants would be unworkable and costly. 
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A very important comment during the discussion concerned the need to stimulate 

governments to provide money for research - to convince them that they should support 

research not only on problems of national interest but also on problems of world- 

wide concern. That was the kind of thing that should be taken into account in 

considering the real value of the small research grants. It was true that the 

Organization could do better if it had more money; but what it had been able to 

do. so far was certainly very useful. 

On the problem of concentration, it should be remembered that the decision was 

not the Director -General's. In his report to the Advisory Committee on Medical 

Research he had mentioned certain new fields of work which had been considered 

important by the Health Assembly. He had been criticized more than once by the 

Assembly because there had not been enough research on public health practice or on 

drug evaluation; the Sixteenth World Health Assembly had requested him to arrange 

for more work on the. biology of human reproduction, and one Member State had offered 

a special contribution for developing work in that field. He hoped members of the 

Board would appreciate the difficulties of the Secгttal°iát and the Advisory Committee 

on Medical Research in trying to limit the fields of work, for they had at the same 

time to consider the needs and wishes of different countries in different parts of 

the world. 

At the invitation of the CHAIRMAN, Dr GUNARATNE, Rapporteur, read out the 

following draft resolution: 

The Executive Board, 

Having examined with interest the report submitted by the Director- General 
on the medical research programme of WHO 1958 -1963, 
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1. NОТES with appreciation the report of the Director -General; 

2. THANKS the Advisory Committee on Medical Research for its continued 
valuable guidance in the development and maintenance of the medical research 
programme; 

З. THANKS the members of the scientific groups who have also greatly helped 
the Organization in this programme; and 

4. REQUESТS the Director -General to transmit the report to the Seventeenth 
World Health Assembly, together with the comments made during the thirty -third 
session of the Executive Board. 

Decision: The draft resolution was adopted." 

1 
Resolution EB33.R19 

1 
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PREFACE 

The intensified medical research programme of the World Health Organization is in 

its sixth year. Conceived in 1958, this programme has already become a very 

important factor in international medical research, and the primary role played by 

the Organization in the promotion and co- ordination of medical research is now 

generally recognized. 

The review of WHO's medical research programme contained in the present volume 

is concerned primarily with progress since 1958. Since, however, medical research 

was conducted by WHO before 1958 as an integral part of its programme activities, 

it has been considered useful to include such of those activities as have a bearing 

on the present WHO research programme. Furthermore, WHO's research programme 

encompasses not only projects assisted financially, but also projects stimulated and 

co- ordinated by WHO but not receiving financial aid. Both are reported on in this 

volume; it was not possible, however, to list these latter projects separately, and 

therefore no acknowledgement has been made to the large number of persons and 

institutions that have co- operated with WHO during the last 15 years. Their contri- 

bution to the progress of medical science is recognized by WHO and I take this 

opportunity to express to them the gratitude, not only of the Organization, but of 

all those who have benefited and will benefit from their devotion. 

The presentation of each subject is preceded by a short review of the present 

trends in research. No attempt has been made to make these reviews exhaustive, nor 

has it been found advisable to append bibliographies to them; they simply highlight 

certain trends in order to clarify the place of WHO's research within the total research 

aspects of each subject. The bibliographies at the end of each article refer to 

projects promoted or co- ordinated by WHO, regardless of whether they were financially 

assisted or not. 

Volume I refers to the 1958 -1962 programme as considered by the Advisory Committee 

on Medical Research, in June 1963. Volume II consists of a Supplement and Annexes 

bringing the review up to date. 

It is intended to integrate both Volumes in the final publication in 1964. 
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I should like to take this opportunity to pay tribute to all those who have madé 

this programme possible - to the members of the Advisory Committee on Medical Research 

and of various scientific groups, to the research workers and consultants, and to the 

many other persons who in one way or,ánother. have contributed to the success of the 

programme. 

М, G. Candau, М.D. 
Dixeotor.-General 
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The WHO Intensified Medical Research Programme 

INTRODUCTION 

The Origin of the WHO Research Programme 

Historically, the origin of the WHO research programme can be traced to a 

proposal made by the delegation of the United States of America to the Eleventh' 

World Health Assembly, held in Minneapolis in 1958. The World Health Assembly 

then adopted a resolution requesting the Director- General "to organize and arrange 

for a special study of the role of WHO in research and the ways in which the 

Organization might assist more adequately in stimulating and co- ordinating research 

and developing research personnel ".1 However, both the proposal of the United States 

delegation and the subsequent resolution of the World Health Assembly are the outcome 

of a natural process of evolution. The need for intergovernmental co- ordination 

and promotion of medical research was felt long before, and especially after the 

expansion of medical research and the impetus given to it by many national organi- 

zations after the Second World War. This need was recognized in the early years 

of the World Health Organization and its development foreseen by the authors of 

the WHO Constitution when theзт required the Organization "to promote and conduct 

research in the field of health ". 

The promotion of medical research has been one of the basic activities of the 

World Health Organization since its inception; the resolution of the Eleventh 

World Health Assembly resulted in an intensification of this activity and the 

formulation of the role that the World Health Organization can play in the promotion 

and co- ordination of world -wide medical research. 

The study requested by the World Health Assembly was made possible by a special 

contribution of $ 300 000 from the United States of America. Two meetings of 

internationally recognized leaders in medical research, who were conversant with 

WHO's research activities, were held in Geneva in August and October 1958. Their 

recommendations were embodied in a report to the Twelfth World Health Assembly in 1959. 

The Twelfth World Health Assembly approved in principle the plan of research 

presented to it and the proposal to set up an Advisory Committee on Medical Research 

to provide the Director -General with the necessary scientific advice. Financial 

provision to the extent of $ 500 000 was made in the regular budget for 1960 and 

a Special Account for Medical Research, to receive voluntary contributions, was opened .2 

1 Resolution WНА11.35 

2 Resolution WHА12.17 
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Thus the WHO intensified programme of medical research was launched by the 

World Health Assembly. In the following pages the salient features of this programme 

will be discussed. 

The Nature of the WHO Research Programme 

Various important considerations affect the nature of the WHO research programme. 

It has always been a principle of WHO to work through existing national organizations 

and to avoid duplication. This principle also applies to the Organization's research 

activities. WHO aims to assist in the development of national research institutions 

and to stimulate collaborative research based on national research workers and institutions, 

rather than to develop its own research institutions. 

The second consideration is financial. The financial resources at the disposal 

of WHO are limited and the Organization needs to exercise considerable care if it is 

to make the best use of them. However, experience has shown that, thanks to its 

prestige in the medical world, the World Health Organization can mobilize resources 

much greater than could be reflected in its annual budget. It is this catalytic 

function that enables WHO to embark on extensive programmes of collaborative research 

and research co- ordination, in spite of relatively meagre financial resources. 

In planning its research programme, WHO keeps constantly in mind the international 

scope of the Organization. It is the duty of the Organization to stimulate research 

in countries where medical research is not sufficiently developed, as well as to make 

available knowledge and techniques from countries where medical research is highly 

developed. Furthermore, WHO encourages, as far as possible, research in proems of 

international importance. 

The balance between basic and applied research in any WHO 

carefully maintained. In order to maintain this balance, WHO 

advisory scientific bodies. 

Finally, due consideration is given to the fact that many 

require support for a number of years. It has therefore been 

Organization that projects started with funds from the Special 

transferred as soon as possible to the regular budget. Since 

the Organization requires programme planning and budgeting two 

programme has to be 

makes full use of its 

WHO- sponsored projects 

the policy of the 

Account should be 

the budgetary cycle of 

years in advance, urgent 



projects must be financed, at least initially, from the Special Account and only later 

transferred to the regular budget. However, this expediency should not be regarded 

as splitting the research programme into two distinct programmes. There is only one 

WHO medical research programme, regardless of how it is financed. 

The Role of WHO in International Research 

At the first meeting of international leaders in medical research held in Geneva 

in 1958, it was concluded that WHO should concern itself primarily with: 

(1) the solution of those problems which are better resolved by world co- 

operative endeavour than by local groups; and 

(2) the solution of major problems when local effort is inadequate, either 

because the research potential of the area is limited or because of the nature 

of the problem. 

As these recommendations are implemented, and as WHO's medical research programme 

develops, the important role of the Organization in international research becomes 

increasingly apparent. There are certain aspects of the WHO programme that can be 

achieved only by an international organization. The following are some outstanding 

examples: 

1. The standardization of nomenclature, techniques and procedures. Research 

workers in many parts of the world are now looking to WHO for the supply of these 

standards, which are so essential for the international communication between research 

workers and for comparative studies. WHO performs this function by arranging frequent 

meetings of scientists, by the establishment of reference centres, and by the promotion 

of research projects especially designed to test techniques and procedures. 

2. The pooling of knowledge. By bringing together research workers from many 

countries, periodic reviews of available knowledge are accomplished. These reviews 

are the pooled knowledge of the foremost workers in the field and are extremely useful 

in detecting gaps and in pointing out avenues of research. During the period 1958 -1963, 

106 such meetings have taken place under WHO auspices. 



j. Collaborative research. This comprises WHO- initiated projects which require 

the efforts of investigators and research institutions in several countries. Some 

studies, such as the vector control study, involve workers in different scientific 

fields - chemists, biologists, pharmacologists, epidemiologists, etc. Others, like 

the study of leukaemia in patients treated with radiotherapy for cаnc�.r, involve more 

than 20 clinical departments in as many countries. 

-t-. Exchange of research workers. This programme allows research workers to 

visit other countries and to become acquainted with research in their own and related 

fields. 

5. Training of research workers. Under this programme, WHO assists countries 

in increasing their research potential. 

The above are just a few examples of the role played by WHO in international 

research. There are also some instances of local research. The yellow -fever project 

in Ethiopia and the cholera vaccine trials in India are outstanding examples. 

The Objectives of the WHO Medical Research Programme 

The WHO intensified medical research. programme, as it has operated since 1959, 

has the following four objectives: 

to support medical research; ..: 

to provide services for research; 

to train research workers; 

to improve communications between scientific workers. 

Support of Medical Research 

The major activity under this heading is related to collaborative research, 

in other words, research performed in various countries by various investigators on a 

subject defined by the WHO technical unit concerned and under its guidance and super- 

vision. The individual projects are planned by the technical units and are based on 

the advice given to the Director -General by scientific groups and by the Advisory 

Committee on Medical Research. 
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Other activities under this heading are projects or studies designed to strengthen 

national research and benefit national institutions. Finally, a small number of 

grants is given annually to individual investigators working in association with 

universities or research institutions. These grants are given at the request of the 

investigator. 

etc. 

In all the above, WHO support consists of grants for personnel, equipment, material, 

(b) Services to Research 

This term comprises activities which, while not in themselves involving research, 

are an important element in the conduct of scientific investigations. There are 

two major activities under this heading: reference centres and scientific group meetings. 

Reference centres, international and regional, are selected for the high 

scientific standard and ability of their workers and the availability of adequate 

scientific equipment. They are responsible for the standardization of techniques, 

reagents, etc., and are available for consultation to other research workers in their 

region or in other parts of the world. The contribution of these national institutions 

has made possible much excellent service at little cost to the Organization. 

Scientific groups are ad hoc groups of renowned experts in a medical field called 

by the Director- General to advise him on the avenues of research suitable for WHO. 

At the same time these groups perform a service to research by reviewing the present 

status of knowledge in any particular field. 

(c) Training of Research Workers 

The rapidly increasing awareness of the problems of health and sickness that 

modern science has given rise to, and the solutions that await discovery, clearly call 

for many more trained workers. One of the principal aspects of the WHO programme of 

medical research is the assistance it gives in the training of research workers in 

order both to increase the research potential at national levels and to further the 

WHO research programme. 
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WHO offers two types of research training grants: 

(1) senior research training grants for periods of up to one year; 

(2) junior research training grants for periods of up to two years. 

(d) Improving Communication between Scientific Workers 

The communication of knowledge and experience between scientists by word or 

personal contact is an important factor in research. The WHO research programme 

includes an item on exchange of research workers which is intended to facilitate 

visits between scientists so that they can discuss their work'and difficulties. 

Besides the above, other activities designed to improve communication between 

scientific workers are meetings of scientific groups, symposia and seminars. 

A start has been made on the collection of information on national medical research 

organizations and the institutions and laboratories they support as a first step 

towards bringing workers in'broad fields into touch with each other. Much more work 

will, however, be needed before this activity can be effective. 

Fields of Research 

The first projects sponsored under the expanded programme of medical research 

were related to and constituted an extension and intensification of work already being 

done by WHO. It was to be expected therefore that these projects would relate to 

communicable diseases (malaria, tuberculosis, treponematoses, bilharziasis, virus. 

diseases, etc.), vector control and insecticides, nutrition, and biological standardi- 

zation. However, a start was made, even in the early stages, with studies concerned 

with cardiovascular diseases, cancer and radiation medicine. As the prógramme 

developed, a larger number of communicable diseases was covered (rabies, cholera, 

leprosy, yellow fever, trachoma, etc.) and new fields were entered. Examples of the 

latter are: public health practice (including medical care), immunology, drug 

evaluation, genetics, and the biology of human reproduction. 

In view of the world -wide public health responsibility of the World Health 

Organization, it was natural that the balance of its research programme should be 

tilted towards the study of communicable diseases and vector control. Throughout 

the world the communicable diseases are still a great danger to health, and in many 
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parts they are still the most important health problems. Furthermore, WHO`s programme 

of malaria eradication has brought to the fore a large number of unsolved problems 

related to the mosquito vector, and this has increasingly involved the Organization in 

a_number of basic research projects. Insecticides and insecticide resistance continue 

to engage the attention of the Organization, but other factors in vector control, 

such as the biotic factors, are being actively studied. A great deal of attention 

is also being given to active immunization against various communicable diseases, and 

the development and testing of various vaccines, in the field and in the laboratory, 

constitute a fair proportion of the research programme. 

In nutrition, intensive investigations in many parts of the world have been 

stimulated by WHO. The largest part of these studies is concerned with the understandi 

of nutritional anaemias and the role of nutritional factors, such as iron, folates 

and vitamin В12 deficiencies. Protéin deficiency is•also being studied. 

In cardiovascular diseases and cancer, the Organization's primary concern was 

in the standardization of techniques and nomenclature. Various epidemiological 

studies are also under way. 

Research in public health practice is a relatively new- field. The various 

projects principally concern research into the methods and patterns of providing 

medical care, especially those relating to such problems as costs, utilization and 

quality. The integration of preventive and curative medicine, the relation of mass 

campaigns to the national health services, and similar problems, are being. studied. 

The fields of immunology, dry, evaluation and the biology of human'réproduetion 

are now under close scrutiny by WHO and plans for active research in théSe fields are 

under preparation. A good beginning has been made in genetics and radiobiology. 

Studies of congenital abnormalities, of population genetics, and of populations living 

in areas of high background radiation are progressing satisfactorily. 

Responsibility for Research 

The technical responsibility for medical research rests with the headquarters 

technical units. The chiefs of the various technical units are responsible for 

initiating and supervising the research projects; they advise the Director- General 

as to which investigators might be invited to collaborate, and also advise on the 

proposed membership and agenda of scientific group meetings, and on the employment of 

consultants. Some additional professional staff were provided to enable the units 

to fulfil their functions in the planning and supervision of research projects. 
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The administrative responsibility rests with the Office of Research Planning 

and Co-ordination at WHO headquarters, Geneva. This office was established in 1959. 

It is responsible to the Director- General for the maintenance of consistent policies 

and procedures in the planning and operation of research, for the co- ordination 

with the research programme of the Pan American Health Organization, for the 

processing of applications for the various grants. The Office is also responsible 

for servicing the Advisory Committee on Medical Research and for collecting 

information on research organization, institutions, etc. 

From the above, it is clear that medical research is the responsibility of 

WHO headquarters. However, WHO regional offices are kept fully informed. They 

receive copies of relevant correspondence and their co- operation is sought in many 

aspects of the research programme. Special memoranda for the information of the 

regional directors are prepared periodically by the Office of Research Planning and 

Co- ordination, 

Financing of the WHO Medical Research Programme 

The WHO research programme is financed both from the WHO regular budget and 

from contributions to the Special Account for Medical Research. The Twelfth 

World Health Assembly approved an expenditure of $ 500 000 in 1960 for this purpose 

and an additional ч; 250 000 was approved for each subsequent year. The Government 

of the United States of America has been contributing $ 500 000 a year to the 

Special Account since 1960. The Swedish National Association against Heart an, 

Chest Diseases has been contributing Swedish Kronor 25 000 ($ 4800), in the form of a 

research fellowship, and the United States Public Health Service National Institutes 

of Health has contributed $ 610 000 each year to the same Account. 

The Development of the WHO Medical Research Programme 

The effectiveness of research organizations, be they national or international, 

depends largely upon the confidence placed in them by research workers. The 

Organization's policies must be technically sound, and scientific merit must have 
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preference over any other consideration. This confidence in the scientific integrity 

of an organization is the basis for the acceptance-by scientists of guidance from it 

and for their willing co- operation in its programme. 

In developing its research programme the World. Health Organization_ was acutely 

aware of the need for the maintenance of high scientifiç standards and sound scientific 

practice. In order to attain this aim the Organization relies on (a) the technical 

units; (b) the scientific groups; and (c) the Advisory Committee on•Мedical Research„ 

(a) The Technical Units 

The technical units of WHO are headed by experts in the various fields of 

medicine and public health. These experts are assisted in their work by expert 

advisory panels and by expert committees. They keep in touch with workers and 

investigators all over the world, both through correspondence and through personal 

contact during their travels. And finally, they are in continual contact with 

specialists in their own field who are working in the WHO regional offices. The 

chief of the technical unit acts as the secretary of the relevant scientific group. 

(b) Scientific Groups' 

A scientific group comprises six to eight experts in a particular field. The 

group is convened by the Director -General to assist the Secretariat in reviewing the 

field concerned, in assessing the present knowledge and in indicating where 

knowledge is lacking and where WHO might most usefully and effectively take action, 

The proceedings of these meetings are informal. 

In the selection of the participants of scientific groups, a wide geographical 

distribution, as far as is compatible with scientific knowledge, ensures a wide range 

of opinion and advice from the varied experience in different areas. 

A scientific group may also be called upon to advise the Director -General on 

the progress made in a specific WHO research project and to indicate priorities for 

further work. 
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A number of smaller, informal meetings,, to advise the Secretariat on 

technological matters rather than on scientific problems, are also held from time 

to time. The following table shows the number of scientific groups and other 

research meetings held since. 1958. 

Scientific_ Groups Other Research Meetings 

1958 2 3 

1959 19 6 

1960 11 2 

1961 7 б 

1962 13 8 

1963 15 14 

Total б7 39 

The reports of the scientific groups to the Director -General are restricted. 

documents and are distributed to participants of the meetings, to members of the 

Advisory Committee on Medical. Research, to members of relevant expert advisory 

panels, and to WHO staff members concerned at headquarters and in the regional offices. 

(c) Advisory Committee on Medical Research 

The Advisory Committee on Medical Research (ACMR) is composed of "a chairman and 

18 members, all scientists of ..great experience and representing as wide a variety as 

possible of medical disciplines. In accordance with the resolution adopted by the 

Twelfth World Health Assembly,1 the ACME is provisionally considered as an expert 

advisory panel. Accordingly, whenever applicable, the Regulations for Expert 

Advisory Panels and Committees2 govern the ACMR, except that the chairman is appointed 

by the Director -General. Membership is for four years. 

The ACME considers the reports of the scientific groups or informal scientific 

meetings, which are introduced by the responsible member of the Secretariat (usually 

the chief of a technical unit). It also considers communications by the Director - 

General arising from a number of sources, such as resolutions or recommendations of 

the World Health Assembly, the Executive Board, or of non -governmental organizations, 

calling attention to the need for additional research in a certain field. 

1 Resolution WHAl2.17 

2 Basic Documents, 13th ed. p. 88 
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The primary purpose of the ACIR is to advise the Director- General on the fields 

of research suitable for WHO and on priorities for research. Furthermore the ACMR 

reviews the WHO programme of research and indicates to the Director -General what it 

considers should be the future trend of the programme. 

The first meeting of the ACMR was held in October 1959 and it has met yearly 

since then. The names of the members, past and present, of the АСМR are given in 

Annex I. 

Future Development of the WHO Medical Research Programme 

The future development of WHO`s research programme will depend on two broad 

factors - the scientific and the financial. 

New developments in the medical field, and new scientific discoveries, will be 

brought to the attention of the Director- General from many sources, including staff 

both at headquarters and in the regions, the World Health Assembly, the Executive Board, 

expert committees and non -governmental organizations. He will thus be in a position, 

with the advice of scientific groups and of the Advisory Committee on Medical Research, 

to plan the future lines of development of the programme. 

Since the limited funds available from the regular budget are not likely to reach 

the amount required, the effectiveness of the financial factor will depend on the 

willingness of Member States to contribute to the Special Account for Medical Research. 



PART I 

СoгimuNIСАВLE DISEASES 



VIRUS DISEASES 

1. GENERAL TRENDS 0F RESEARCH 

New techniques and more precise diagnostic methods have enormously accelerated 

the rate of progress of virology and are providing not only much information on the 

importance of viruses in human and animal diseases, and on measures necessary for 

the prevention and control of the infections they cause, but also on their 

fundamental biochemical, biophysical and biological properties. The studies under- 

taken are giving information of great theoretical interest and practical value, 

especially in terms of the nucleic acid structure of viruses and their functions as 

units of genetic information. 

Research in the last decade has given a wealth of information on animal tumour. 

viruses. Some of these have been found as contaminating agents in vaccines for 

human use. This has further increased interest in the question of the relation 

between viruses and tumours and has speeded up and broadened the scope of 

investigation of what is at present considered as one of the most potentially fruit- 

ful fields of current microbiological research. 

Enteroviruses (Picornaviruses) 

In poliomyelitis the use of effective inactivated vaccines has brought about a 

reduction in incidence of up to 95 per cent, in the countries where these vaccines 

have been properly employed. The live attenuated vaccines have given even more 

impressive results. In many countries, however, neither type of vaccine has been 

used on a large scale, and in some of these the number of reported paralytic cases 

of the disease is increasing. How much of the increase is due to improvements in 

environmental conditions (which lead to the postponement of infection until later in 

life) and how much is due to the introduction of fresh virulent strains, is a matter 

for conjecture and for further study, but, unless vaccination programmes are planned 

and thoroughly executed in the near future in these countries, extensive outbreaks 

may occur in children in the susceptible age -groups. 

Though properly prepared and tested poliomyelitis virus vaccines are effective, 

there are still problems associated with them that require study. These include the 

concentrati,m and purification of the inactivated vaccines, the design and application 

of tests to ensure that both inactivated and live vaccines are free from contamination 

7 :Lh other identifiable viruses, and the stability and antigenicity of the type 3 

component of live vaccines. 
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As the number of poliomyelitis cases has decreased in areas where vaccines are 

being widely used, there have sometimes been increases in the reported number of 

cases of other severe enterovirus diseases of the central nervous system. These 

cases are sporadic and it is not clear whether there has been a true increase or 

whether the improvement in diagnostic methods and the greater interest in acute 

paralytic disease has led to more attention being paid to them. The capacity of 

some viruses to mutate to meet adverse changes in their environment is a reminder 

that a careful watch for increases in the incidence of serious diseases due to 

enteroviruses is necessary. 

Respiratory Viruses 

Respiratory illnesses are perhaps the commonest of the human infectious 

diseases. Great progress has been made in recent years in the isolation of viruses 

from the respiratory tract and in the recognition of their role in clinical disease. 

At present about 100 respiratory viruses have been identified and they have been 

classified into four distinct groups. studies in temperate climates indicate that 

about 65 per cent. of severe non -bacterial illness of the lower:respiratory tract in 

babies and young children is caused by one or other of the viruses in these four 

groups. Upper respiratory illness in children is also associated with these viruses, 

but the relative importance of the various agents is not yet clearly evaluated in 

these less severe illnesses. 

The viruses are also associated with mild upper respiratory diseases in adults. 

Tie milder illness in adults is probably an indication of reinfections with viruses 

first encountered in childhood. 

It has recently been shown that the filterable agent isolated from patients 

with cold- agglutin- positive pneumonia by Eaton (Eaton agent) is not a virus but a 

bacterium of the genus Mycoplasma. In some studies it has been established that 

this agent is associated with 85 to 90 per dent. of cases of cold -agglutin-positive 

atypical pneumonia in yoùng adults and with some lower respiratory tract illnesses 

in children. It has also been shown to be associated with febrile respiratory 

disease of the upper respiratory tract. 

In non -epidemic periods, the influenza viruses are responsible for only a small 

proportion of the viral illnesses of the respiratory tract, but this does not lessen 

their importance as causes of illness and death during epidemics. 
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Numerous studies are in progress on the isolation and identification of new 

viruses causing respiratory disease. Research on the antigenic and morphological 

structure of these viruses is also being pursued. Experimental batches of vaccine 

prepared from the "newer" respiratory viruses are being tested in the laboratory 

and in the field. It is clear that such vaccines, if they are to be effective, 

will have to contain strains of all those commonly causing illness, and to this end 

purification and concentration of the vaccines and the use of adjuvants is 

receiving the attention of investigators. 

Trae' �ота 

Trachoma is still the greatest single world cause of progressive loss of sight. 

With an estimated total of 400 million cases it presents social, health and economic 

problems of the first magnitude in many countries. 

г ".uсh research has been carried out on trachoma during the past century, but it 

was not until 1957 that the causal agent of the disease was isolated and grown in 

serial culture and in quantity. With improvements in methods of isolation, storage 

and transportation of the virus, laboratory research is no longer restricted to 

ender±'iic areas. More than 30 laboratories in five continents are working on the 

problem and considerable progress has already been made. Experimental vaccines are 

at present under trial and encouraging results have been reported in studies on 

simians, human volunteers and population groups at risk. Further laboratory and 

field research is needed, however, before the feasibility of mass immunization 

against trachoma can be judged. 

The agents causing trachoma are susceptible to the sulfonamides and to several 

of the medium- and broad- spectrum antibiotics. Laboratory screening of the 

therapeutic agents and systematic clinical trials have led to increasingly effective 

and less costly methods of treatment, but the standard course of treatment with 

agents now available is relatively long and presents many difficulties in mass 

application. Effective treatment /prophylaxis, moreover, has been hampered by 

incomplete knowledge of the epidemiology of trachoma and associated infections. 

Combined laboratory and field research is now being directed to this aspect of the 

problem. 
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Measles 

Measles is a universal hazard of child life in almost all countries and a 

frequent cause of death in many tropical countries. Live attenuated and 

inactivated vaccines have recently been prepared and tested in laboratory and field 

studies. The attenuated vaccines induce an illness similar to an attack of measles 

and this illness, though milder than the natural disease, is sometimes fairly 

severe. Strains more attenuated than those used in the earlier vaccines are now 

being studied. In addition, studies are in progress in which live vaccines are 

being given simultaneously with small doses of gamma- globulin or after one or two 

doses of inactivated vaccine. There is every hope that from these numerous investi- 

gations a safe, acceptable and effective vaccine will be developed. 

Arthropod -borne Viruses! 

The number of characterized arthropod -borne viruses has increased from э4 in 

1951 to about 150. Yellow fever is still the most dangerous epidemic disease in 

the group of arthropod -borne viruses. Towards the end of 1960, information reached 

Addis Ababa, Ethiopia, that an epidemic of severe disease, with a:high proportion of 

deaths, was occurring in the south- western.part of the country. Investigation 

showed the disease to be yellow fever and by the end of 1960 the epidemic was 

estimated to have caused more than 15 000 deaths. The studies made during and after 

the epidemic are providing much new information on the ecology and epidemiólogy of 

yellow fever in East Africa. 

The mosquito -borne haemorrhagic fevers recently recognized in the South -East 

Asia and Western Pacific Regions have now been shown to be epidemic diseases of 

considerable importance. Dengue viruses belonging to several types and Chickungunya 

viruses have been etiologically associated with these fevers. Other arthropod -borne 

viruses have been recognized as the cause of large outbreaks of febrile disease, with 

or without haemorrhagic symptoms, in other areas of the world. 

Intensive research is being carried out on the reservoirs of arthropod -borne 

viruses in nature and on the ways in which they are disseminated. Efforts are being 

made to produce effective vaccines, other than yellow fever vaccines, to protect 

against those arthropod -borne virus infections known to cause severe disease. 

Observations on the destructive effect of certain arthropod -borne viruses on malignant 

cells have recently been reported. 
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Smallpox 

Effective lyophilized vaccines, able to withstand tropical temperatures for 

long periods, are now available and have greatly facilitated the distribution and 

use of vaccine at tropical temperatures without loss of potency. The problem of 

vaccinal encephalitis is still present and this and other complications create 

resistance to vaccination, especially in the countries free from the disease. 

Though one of the most effective, smallpox vaccine is one of the least acceptable, 

not only because of its complications (which are very rare) but also because it is 

produced on the skin of live animals - a method of production distasteful to many 

people. The local inflammatory lesion and the general reaction are additional 

reasons for the reluctance of people, especially adults, to be vaccinated. In 

the past 160 years few efforts to produce safer and more acceptable vaccines have 

been made, and none of them has so far been successful; but studies of inactivated 

vaccines which give some promise are now in progress. The simultaneous inoculation 

of live vaccine and vaccinal gamma- globulin is another method of lessening reactions, 

which is being investigated in adults. The use of vaccinal gamma -globulin in 

prevention and treatment is also under study. 

Viral Hepatitis 

During the last decade an apparent increase in the incidence of infectious 

and serum hepatitis has been reported from many countries. If real, this increase 

of clinical disease may perhaps be due, as in the case of poliomyelitis, to 

improvements in sanitation and the consequent postponement of infection with the 

virus until later in life, when clinically- apparent disease is more frequent. 

Epidemiological investigations in countries which have reported an increasing 

incidence and in countries which have not done so are necessary before the question 

can be settled. Recently the isolation of viruses that may be capable of causing 

infectious or serum hepatitis has been reported. Much information is necessary 

before the role of these viruses in the etiology of hepatitis can be evaluated, but 

the subject is one of great interest, both for the epidemiologist and the laboratory 

worker, and is receiving attention in numerous laboratories. 
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Rickettsial Diseases . 

Epidemic, typhus was, in the past, one of the widespread infections of man. 

The incidence has, been greatly reduced in recent years by the use of long- acting 

insecticides. The use of broad - spectrum antibiotics has also improved the 

prognosis of the disease. However, the infection continues to smoulder in most 

regions where it was previously endemic and the sporadic cases which occur can be 

a source of infection. 

The tick typhus group of fevers includes conditions of different clinical 

severity but caused by immunologically closely related agents. They cover large 

areas of the world and many thousands of cases occur each year. The value of 

long- acting insecticides in the control of tick -borne and mite -borne rickettsial 

infections is limited. 

Although there is a need for more definite information from many countries, 

it appears that Q fever is increasing in importance as a cause of overt disease in 

man. It has been reported as a cause of hepatitis and also of sub -acute fatal 

endocarditis. 

The whole of the rickettsial field requires to be reviewed and research 

stimulated. The Organization intends to convene experts for this purpose in 1963. 

2 • WHO'S PROGRAммЕ AND ACTIVITIES 

The first objective of WHO's activities in the field of virus diseases is to 

understand their epidemiology on a global scale with a view to aiding the introduc- 

e tion of prophylactic and other public health measures as they become possible. 

The second objective is to promote the advancement of science and the acquisition 

of new knowledge. These objectives are, in fact, aspects of the same ultimate 

aim; namely, to learn as much as possible about viruses and their behaviour so 

that their undesirable effects in man can be avoided or minimized. 

The establishment of reference centres - international, regional and national - 

constitutes one of the basic elements in the development of the research programme 

on the different groups of virus disease. The large number of viruses recently 

isolated in different areas of the world makes it difficult for field or local 

laboratories to carry out the detailed and extensive studies required for the identi- 

fication of new isolates, and one of the main functions of the reference centres is 
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to identify and characterize new or aberrant strains of virus. In addition, the 

reference centres carry a stock of the prototype strains isolated in their area of 

co- operation and distribute them to collaborating laboratories. They also 

prepare and /or control reference sera necessary for the identification of virus 

strains. Their trained research workers give consultant advice or assistance to 

countries when epidemics occur and collect and distribute epidemiological and 

technical information. The value of reference centres in facilitating progress in 

the elucidation of virus disease programmes has already been proved. They play a 

particularly important part in the training of microbiologists in the general and 

specialized research fields in virology. 

In its programme of virus research, WHO aims to initiate, stimulate and expand 

studies of special international importance, such as those to investigate the 

prevalence of viruses in areas insufficiently studied up to now and to determine 

their public health importance. The studies on yellow fever in Ethiopia and studies 

on the importance of different enteric, respiratory and arthropod -borne viruses as 

producers of human disease in other areas of the world (see above) are examples. 

The influenza programme constitutes an essential part of the world -wide public 

health defence against influenza. Тwо international reference centres have been 

established and strains of virus isolated all over the world from outbreaks or 

epidemics are immediately sent to them for further study and distribution to colla- 

borating laboratories and vaccine producers. 

The collection and distribution. of epidemiological and technical information, 

done mainly with the assistance of ,eference centres, is another aspect of the virus 

programme. The training of research workers in the different fields of virology, 

as well as in related fields, also receives much attention. 

In smallpox, the programme has been directed towards obtaining effective 

lyophilized vaccines able to withstand tropical temperatures. Such vaccines are 

now available. Efforts to producs vaccines free from the danger of neurological 

complications are being encouraged, as are epidemiological studies designed to 

provide a reassessment of factors important in planning the eradication campaigns. 

Practical methods to determine the actual level of protection reached by a community 

after a vaccination campaign ire being investigated and research is in progress on 

new or improved methods for the protection of contacts and treatment of cases. 
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The measles programme is directed to determining the acceptability of available 

vaccines, measuring antibody responses in vaccinated groups, and developing methods 

of control of the disease, especially in tropical areas, where the case mortality is 

high. The programme on infectious hepatitis which is being developed has four main 

objects: the study of the epidemiology of the disease in different areas of the 

world, the evaluation of laboratory tests available for diagnosis, the study of 

possible etiological agents, and the assessment of the efficiency of control measures. 

After the isolation of the trachoma virus in 1957, well equipped and well 

endowed institutions began or extended studies in this field. WHO's assistance has 

consisted in the co- ordination and exchange of information and the support of some 

important lines of research not fully covered in the global programme. In addition, 

at the request of the Government of Tunisia, WHO assisted in establishing a 

virological research laboratory at the Institute of Ophthalmology, Tunis, and has 

provided a virologist since 1957.. Studies have included the development of labora- 

tory diagnostic techniques and tissue and cell line culture of the virus, as a step 

towards improved vaccine production and the laboratory screening of therapeutic 

agents. 

The majority of the institutions concerned had isolated their own strains of 

virus and the need for exchange of strains was at first limited. However, with the 

very considerable advances that have since been made, particularly in the fields of 

serology and immunology and in the production of experimental vaccines, many workers 

are now feeling the need for easy access to authentic and well -documented strains 

and sera from other areas. For this reason WHO is planning to designate and support 

a number of reference centres for trachoma and it is е pected that two will be 

established in 1963. 

Laboratory research on trachoma has now reached a stage when many of the 

techniques can be applied to a broader study of the disease. Of particular interest 

to WHO are studies on clinically atypical forms which are causing difficulty in 

diagnosis in the field, reservoirs of infections (which, it seems, may sometimes 

include the genital tract), and the viability of the virus under different environ- 

mental conditions. 

In field research, detailed epidemiological surveys, vaccination and therapeutic 

trials will continue to be encouraged and supported when possible. 
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A rickettsial disease programme is being planned. This will be directed 

towards assessing the importance of rickettsial disease'in various parts of the 

world, studying the strains of Rickettsia isolated in different areas, developing 

adequate diagnostic tests, evaluating methods of treatment of this disease, and 

developing methods for its control. 

The lack of large quantities of reliable reagents for the identification of 

the great number of known viruses constitutes a great obstacle to progress. 

Laboratory techniques developed in the last decade make it relatively easy to 

isolate viruses, but their identification is difficult and costly because of the 

cost of preparing the specific antisera which are essential before reliable. 

comparisons can be made between reports on viruses identified in laboratories in 

different parts of the world. Plans are in hand, however, first for the provision 

of limited amounts of reference reagents and later for collaborative work under the 

auspices of WHO, on the production of large quantities of working reagents. This 

is a long -term programme, which is costly to all laboratories seriously working on 

the subject; but success in implementing it will greatly facilitate the work of 

research and diagnostic laboratories throughout the world. 

The general use of tissue cultures for the isolation and growth of viruses 

made possible many of the recent advances in virology. . However, though many 

different cell culture systems support the growth of viruses, not one is free from 

unsatisfactory properties. Some are frequently contaminated with parasite viruses, 

some are difficult to maintain, others possess potential or demonstrable carcinogenic 

properties. There has been considerable interest recently in strains of human 

diploid cells, which seem to be free from contaminants and which will support the 

growth of human viruses. WHO has in progress co- operative studies in this field 

among workers in the reference centres. 

Immunological surveys in the past have usually been made with a single object 

in view - frequently a study of the prevalence of a particular communicable disease. 

Sera are expensive and difficult to collect and as much information as possible 

should be obtained from the available specimens. Haematological, nutritional, 

biochemical and genetic studies could be made in addition to the usual antibody 

examinations. Preservation, under satisfactory conditions, of long -term storage, 

of a portion of each sample would permit studies to be made at a later date when new 
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tests become available or new problems present themselves. With these aims in 

view, three serum reference banks have been ёstаьlјѕhеd. In these banks, sera are 

being lyophilized, catalogued and stored for future examination. The sera are 

also currently examined in connexion with the problem for which the survey was 

primarily carried out. 

Research on tumour viruses is receiving special attention and support is being 

given to studies on malignant lymphoma in African children, in order to determine 

its possible association with viruses. 

Enteroviruses 

The WHO programme on poliomyelitis was set up in 1953 to study the epidemiology 

of the disease, to assist in the development and evaluation of vaccines, and to 

advise countries on the organization of vaccination programmes. The programme was 

recently revised in the light of the changes brought about by the development of 

effective vaccines. On the recommendation of a scientific group which met in 1961,1 

the revised programme was expanded to include all enteroviruses. 

A system of WHO international and regional reference centres for enteroviruses 

was established. The centres are in Denmark, Japan, Singapore, South Africa, the 

Union of Soviet Socialist Republics and the United States of America. In 1962 

their directors met to discuss the methods of collaboration between the centres, the 

provision of reference sera, and the organization of a scheme for the circulation of 

epidemiological information. Arrangements were also made for the reference centres 

and other interested laboratories to collaborate in testing the specificity of 

experimental batches of antisera prepared by the inoculation of large animals, with 

a view to determining whether such sera would be suitable as working reagents for 

day -to -day use in virus laboratories. The tests are now in progress. 

A study of enterovirus infection in the tropics was initiated in 1960 in 

Nigeria. Specimens of stools were collected from patients with diseases of the 

central nervous system which might be due to infection from enteroviruses. A survey 

of the prevalence of enteroviruses in the stools of healthy village children is also 

in progress. The viruses isolated are being identified and their relationship to 

disease in the individual or community is being worked out. 

1 Report of the Scientific Group on Virus Diseases, Geneva, 15 -21 August 1961 

(unpublished restricted document, MHO /PA /2)1.61) 
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In accordance with the recommendation of an expert committee,1 strains of 

virus from paralytic cases of poliomyelitis and from vaccinated contacts are being 

collected, typed and stored in some of the reference centres. Information on 

variations in the prevalence of the three types of virus in the different countries 

and at different times is being collected. It will be of interest to determine 

whether the type of vaccine employed is one of the factors determining the type of 

virus circulating. 

In 1960 assistance was given to live poliomyelitis vaccine studies carried out 

in Costa Rica. These studies demonstrated the great variations which occur in the 

extent and celerity of the dissemination of the three vaccine strains in the 

community. They also underlined the interference effect of other enteroviruses on 

the establishment of the vaccine strains in the gut. 

Hepatitis 

In view of the increasing interest in all aspects of infectious hepatitis, the 

Organization obtained the advice of consultants on epidemiological and virological 

inquiries and on investigations to be carried out by the Organization in preparation 

for an expert committee on the subject in 1963. 

Respiratory Viruses 

The WHO influenza programme began in 1947 and has expanded during the 

succeeding years. The two international reference centres - the World Influenza 

Centre and the International Influenza Centre for the Americas - co- operate with 

77 national influenza laboratories and observers in more than 50 countries. The 

international centres receive, identify, store and distribute strains isolated from 

outbreaks by national laboratories. They also sponsor vaccine and field investiga- 

tions and test reagents issued by WHO as a part of its influenza programme. The 

centres provide the Organization with speedy information on the prevalence of disease 

due to different virus strains and this information is published by the Organization 

in the Weekly Eюidemiological Record. 

1 
Wld 11th Org. techn. Rep. Ser. 1960, 203 
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To meet the international demands created by the isolation and identification 

of so many respiratory viruses, a network of reference centres for respiratory 

viruses other than influenza has been set up. This includes two international 

centres, one in the United Kingdom and the other in the United States of America, 

and five regional centres in Czechoslovakia, Japan, South Africa, the Union of 

Soviet Socialist Republics and the United States of America. A meeting of the 

directors of these centres was held in 1962. The discussions ranged over the 

subjects mentioned above in connexion with the meeting of directors of enterovirus 

reference centres. 

In 1960, studies were set up on the relationship between human and animal 

strains of influenza viruses. These studies are being continued and extended in 

laboratories in Europe, Asia and America. 

Live influenza vaccines prepared in the United States of America from strains 

selected after exhaustive laboratory study are being tested in trials in 

Czechoslovakia. In the first trial, which is now in progress, vaccine prepared 

from a single strain belonging to type Al has been administered intranasally to 

small groups of medical students. The same vaccine strain will be installed 

repeatedly at intervals of a few months to determine whether repeated infection will 

give an antibody response, not only against the infecting strain, but also against 

related virus sub -types. There are indications from epidemiological studies in 

human beings that this "broadening" of the antibody response occurs in natural 

infections, and experiments in laboratory animals have given encouraging results. 

The investigations in human volunteers may, therefore, have an important bearing on 

methods of influenza vaccination in the future. 

The studies of viral infections of the upper respiratory tract, which have 

been in progress in the laboratory and in human volunteers in the United Kingdom, 

continue to receive substantial support from the Organization. These unique studies 

are providing a wealth of -f.nformation on the numerous agents which cause symptoms 

in man. 

In the Netherlands, interesting and important studies have been made of the 

pathology of primary influenza and pneumonia and of secondary pneumonia in human 

beings. Modern histological methods, including fluorescent antibody techniques, 

have been employed in these studies, which have considerably advanced our knowledge 

of the basic pathology of influenza infection of cells of the respiratory tract and 

of the relation between influenza virus and bacterial invaders. 
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Measles Vaccine Studies 

An informal meeting of experts recommended in 19611 that WHO should support 

field studies of Edmonston strain measles vaccine given with and without gamma - 

globulin in areas of high mortality. The aim of these studies is (a) to determine 

the acceptability of the vaccine by observing the nature of the vaccine-induced 

illness when vaccines are given alone and with gamma- globulin, and (b) to measure 

antibody responses in the vaccinated groups. Trials have been organized in Brazil, 

Chile, India and South Africa. In Japan and Yugoslavia, trials were set up which 

include a comparison between locally developed vaccines and the Edmonston strain 

vaccine. In studies in the USSR, the Russian vaccines are being compared with the 

Edmonston strain vaccine and studies of the combination of inactivated and live 

vaccines are being made. In Nigeria, a.comparison is being made between the 

Edmonston strain and another further modified strain developed in the United States 

of America. 

Trachoma 

Some of the WHO- assisted trachoma have integral research 

programmes. Examples are the comparative field trials in Morocco which led to the 

discovery of the "intermittent" method of antibiotic treatment, and the island -wide 

epidemiological survey in Taiwan which disclosed unexpected disease patterns and 

explained the poor results of earlier control measures. 

Assistance to virological studies has included the establishment of the 

research laboratory at Tunis, mentioned above, and support of a few selected institu- 

tions engaged in studies of particular interest to WHO. As a result, some important 

advances have been made in tissue culture methods, in serological and immunological 

techniques and in the laboratory screening of therapeutic agents. On the laboratory 

evidence of comparative efficacy of drugs, new series of clinical trials have been 

planned and are now in progress. 

Experimental trachoma vaccines are being produced and vaccination trials are 

being carried out by several groups of experienced workers. WHO assistance has not 

yet been required, except for providing advice on the design and evaluation of field 

trials. 

1 
Report of the Informal Meeting on Measles Vaccine Studies, Washington, 

10 November 1961 (unpublished document, WHO/Measles /1) 
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Arthropod -borne Viruses 

A network of regional reference centres has been established. These centres 

are located in Australia, Czechoslovakia, Japan, Uganda, the Union of Soviet 

Socialist Republics, the United Kingdom, and the United States of America. 

Assistance has been given since 1960 to a laboratory in•Uganda, which is also 

acting as the regional reference centre for Africa, for the study of arthropod -borne 

viruses as agents of undiagnosed fever in tropical populations and for studying the 

ecology of these viruses. Several viruses have been isolated from patients with 

febrile disease and are being identified and studied. Studies have been carried 

out on the epidemiology of o'nyong -nyong fever, and on the malignant lymphoma of 

African children, a disease which is not known to be caused by a virus, but which 

has geographic distribution which suggests transmission by an arthropod vector. 

Investigations on the behaviour of vector mosquitos at different levels in the forest 

are being continued. 

The importance of arthropod -borne viruses as producers of human disease in 

tropical regions is being investigated by the team carrying out the enterovirus 

studies in Nigeria. Viruses have been isolated and they are being identified. and 

studied. 

The role of animal hosts, including birds, in the epidemiology of arthropod - 

borne virus infections has been studied since 1960. Migrating birds and parasites 

have been collected in India and the southern part of Spain during these investiga- 

tions. The material collected is being analysed. 

In connexion with the serious yellow fever epidemic in Ethiopia in 1960 (the 

largest ever recorded in Africa) epidemiological and virological studies are being 

supported. Two meetings of a group of experts have taken place - the first1 to 

discuss the plans prepared for the studies, and the second2 to analyse the results 

of those studies and to advise on plans for further investigations. Through these 

1 
Report of the Informal Meeting of Advisers on Yellow Fever Research, Geneva, 

25 -27 October 1961 (unpublished restricted document, MHO /РА /238.61) 

2 
Report of the Scientific Group on Yellow Fever Research in East Africa, 

Geneva, 50 May - 1 June 1962 (unpublished restricted document, MHO /РА /108.62) 
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studies, important information has been obtained on the extent of the epidemic, on 

the role of the mammalian hosts of the virus, and on the vector responsible for the 

spread of the disease. In these studies there has been extensive and effective 

co- operation between research workers in laboratories in Africa, France and the 

United States of America. 

Smallpox Studies 

Epidemiological studies on smallpox were carried out in Madras in 1960. These 

studies showed that (a) the administration of a specific gamma- globulin to intimate 

family contacts was effective in the prevention of the disease; (b) the virus was 

absent from the mouth and throat of patients during the first two days of the disease 

and was found only occasionally on the third day, but that after the third day it 

was found regularly; () the virus was not found in air samplings from smallpox 

wards, with only one exception in 38 attempts; and (d) dried smallpox vaccine was 

much more effective in revaccinations than a fresh buffalo calf lymph vaccine, even 

after this had proved effective in primary vaccinations. Studies on the 

epidemiology, immunology, prevention and treatment of smallpox will be carried out 

again in Madras during 1963. 

Research on the comparative value of different animals for the production of 

smallpox vaccine has been supported. Assistance is given to studies on the 

protective value for experimental animals of anti-vaccina gamma -globulin of human 

and animal origin and on the correlation between vaccination reactions and antibody 

levels at the time of vaccination. Research on the production of effective killed 

vaccines is being encouraged. 

An international reference centre for pox viruses is expected to be designated 

in the near future. 

Serum Reference Banks 

The banks (the aims of which are set out above) have been set up only recently 

and are not yet in full operation. In the past two years, freeze -drying and storage 

equipment has been installed and a.system of recording and cataloguing initiated. 

In two banks, careful studies are in progress on the effect of different methods of 

storage on antibody levels. Other research activities include investigation of the 

possibility of pooling samples and the decline of antibodies in older age- groups. 
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In all three institutes in which the banks are located, a large number of sera had 

already been collected before the banks were set up by the Organization, and while 

these are being catalogued their suitability or otherwise for inclusion in the banks 

is being reassessed. In one bank an extensive collection has been made over the 

years of sera from different races and from different parts of Africa. In another, 

a series of surveys has been initiated. They include a nation -wide serum sampling 

of recruits to the armed services; surveys of certain ethnic groups living in their 

original environment and in areas to which they have emigrated and in which they 

have lived for some time; samples of students entering college.. In addition, 

arrangements have been made for the collection and storage of sera from cases in 

well -investigated outbreaks for which no cause has been found. A recent develop- 

ment is the planning and execution of serological surveys so that the sera, after 

being examined in connexion with the primary purpose for which the survey was 

designed, can be handed over to the banks for other examinations and storage. 

Though the emphasis has so far been on antibody studies, the importance of including 

biochemical and haematological and other investigations in the plans for the banks 

is being kept well in mind. . 

Studies on Cell Strains 

During 1961, laboratory workers from several countries were, trained in the 

United States of America on the management of a human diploid cell strain. In 

1962, a meeting of experts was convened, and following their recommendations,) 

studies are now being supported in most of the virus reference centres on the use- 

fulness of this strain of cells for virus culture in diagnostic and research 

laboratories. 

Viral Reagents 

The work in connexion with reagents (see above) is being pursued by the 

Organization and by the directors of most of the virus reference centres. 

1 Report of the Scientific Group on the Human Diploid Cell Strain, Geneva, 
16 -18 July 1962 (unpublished restricted document, MHO /PA /1+0.62) 
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З. FUTURE DEVELOPMENTS 

There are still gaps in our knowledge of viruses as causes of communicable 

diseases, especially the respiratory and arthropod -borne virus diseases, but unless 

the unexpected happens (which is not unusual in biology) the outline of the pattern 

of virus diseases is reasonably clear. Further progress will be concentrated on 

the modification of tested methods to meet different conditions and in the develop- 

ment and perfection of techniques. 

The ability to cause communicable disease is, however, only one of the 

characteristics of the viruses. Perhaps of greater practical importance in the 

lоng run, and certainly of great interest at present, is the relation between virus 

particles and the cells they penetrate. Elucidation of this relationship opens 

pathways which lead towards understanding of the biochemistry of virus reproduction: 

the pathogenesis of malignancy; the mechanism of genetic change; and even perhaps 

of the essentials of life itself. 

Elucidation of the biochemistry of virus reproduction has immediate practical 

application in the development of safer and more effective vaccines and in the 

possible development of biological "blocking" agents to prevent the multiplication 

of viruses in cells. 

In future, therefore, the virus research programme of the Organization, while 

continuing its work in the communicable viral diseases, will move towards this wider 

field of interest. 
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NEISSET-i.IAE 

The following review can take into account only some of the major trends in 

regard to Neisseriae, particularly N. gOnorrhoeáe and N. meningitidis. Within the 

WHO programme both gonococcal infections and cerebrospinal meningitis have only 

recently begun to receive attention, promoting activities in the laboratory and in 

the field. The larger part of the account which follows is devoted to gonococcal 

infections;-sirice a detailed study of all aspects, including the outline of a 

research programme, was undertaken in 1962 by the first WHO Expert Committee on 

Gonococcal Infections, whilst no such meeting has so far been convened by WHO in 

regard to cerebrospinal meningitis. 

The discovery of sulfonamides some 30 years ago and the subsequent discovery 

of gonococcidal antibiotics, particularly penicillin, represented signnificant 

advances and gave rise to important research in clinical medicine. It was hoped 

that the clinical effectiveness of the new drugs in individual cases of gonorrhoea 

would also have a general epidemiological impact, and that their world -wide availability 

and use would substantially reduce the reservoir of infection, ultimately leading to 

control of this highly communicable and ubiquitous disease. - Subsequent developments 

have not borne this out, as shown, inter alia, in a recent WHO epidemiological 

study1 covering the decade 1950 -1960. This study showed that since 1957 there had 

been á persistent, significant upward trend in annual incidence, most marked in the 

younger male and female age- groups, in 53 out of 111 countries and areas in the 

world. In some countries, the incidence of reported new cases varied or was 

stationary throughout the decade. In others, the rates approached the maximal 

incidence peak reached in the first years following the Second World War. Although 

substantial under- reporting of gonorrhoea undoubtedly occurs in many countries, the 

national morbidity statistics in several of the developed countries2 showed this 

infection to be among the three or four most .frequent reportable diseases in .1959 

and 1960. Annual incidence rates in 1960 showed a maximum of 457 per 100 000 adult 

1 
Document WнО /VDT /300 

2 First report of the WHO Expert Committee on Gonococcal Infections (To be 

published) 
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population (above 15 years of age) in Europe, 1050 in South -East Asia and the 

Western Pacific, 1849 in the Eastern Mediterranean, 3847 in the Americas and 4907 

in Africa. At the same time, ophthalmia neonatorum and vulvo- vaginitis of children 

as well as severe pelvic inflammation (10 per cent. of infected females develop 

salpingitis, two to three per cent. subsequent sterility) have continued to occur 

more extensively than was believed to be the case. 

The infectiousness of gonorrhoea, its very short incubation period and the 

limitations of available diagnostic techniques (particularly in the female) have 

made it impossible so far to evolve epidemiological methods that can cope with the 

very rapid spread of the infection. Epidemiological research in recent years has 

shown that even the most rapid case - finding procedures, prophylactic or mass treatment 

of special groups at risk of infection, or obligatory isolation of patients in 

hospital, have been incapable of reversing the epidemiological balance, adverse to 

the human host. The failure to interrupt transmission by treatment alone and to 

control gonococcal infections in the mass of patients has been world wide. 

1. GENERAL TRENDS 0F RESEARCH 

In the last several years there have been three main trends in the research 

undertaken by the few groups of investigators and laboratories active in this field: 

Drug Sensitivity Determinations of Circulating Gonococcal Strains and Clinical Trials 
of New Antibiotics 

The failure to achieve epidemiological control of gonococcal infections in 

spite of efficient, easily administered and inexpensive drugs has been accepted 

only slowly by the profession, health administrations and the public. The 

emergence of "resistant" gonococcal strains has been a concomitant phenomenon, which 

has complicated the control efforts, but which has not been a basic reason for the 

failure. This emergence of "resistant" strains has been taking place at different 

times in different areas of the world.l Treatment practices adopted in one area 

are therefore not necessarily applicable in others. Indeed, the entire treatment 

policy which can be applied at present is conditioned by continuing research into 

1 Document WHO /VDT /307 



-36- 

the microbiogenic relationship of host and organism in different parts of the 

world in order to note and give 'warning of the degree, the time and, if possible, 

the way in which strains of gonococci become less sensitive to gonococcidal drugs. 

Results of several investigations are available from various countries but they 

cannot be compared, owing to lack of uniform laboratory methods. 

Biochemical and Immunological Studies of N. gonorrhoeae 

Knowledge is fragmentary concerning the biochemical activity of the gonococcus. 

K -like fully developed surface antigens of the gonococcus in fresh exudate occur 

and appear as an intact covering. Young cultures are believed to contain 

incompletely developed K, most of which is lost as cultures grow older. As somatic 

antigens are uncovered non- specific cross -reactions occur with antisera from other 

mermbers of the Neisseria group. The K- antigen can be demonstrated by fluorescent 

antibody methods. Immuno- fluorescent antibody techniques using direct and delayed 

procedures have been developed for diagnostic purposes, and represent a promising 

�.сrological tool on which further research is required before it can be recommended 

for general use. The "endotoxin" of the gonococcus has been found to be a 

lipopolysaccharide, of which the polysaccharide moiety apparently varies according 

to the antigenic property. A classification, resembling that of Kaufmann White 

_n Salmonella, has been suggested for gonococci, by grouping them according to the 

.chemical composition of the polysaccharide. 

The lability of the capsular substances of the gonococcus on cultivation has 

1s^e it difficult to provide stable strain material in bulk for biochemical research. 

In fact, only one stable, virulent strain (197) has so far become available (from 

the screening of more than 100 000 strains), showing in fertilized hens' eggs 

characteristics close to the original ones, reproducible in rapid growth procedures, 

preserving morphology and clonal variance within limits and showing constant agree- 

ment on multiple biochemical check- points. It should be a suitable tool in much - 

needed further research. 

Very recently, electron microscopic studies1 have also begun to contribute 

knowledge relating to histochemical, structural and other characteristics of the 

gonococcus, including changes in the cell wall, in the cytoplasmic membrane, and 

1 
Restricted unpublished documents WI0 /VDT /RES /GON /1 and INT /188 



in the characteristics of nuclear areas and ribosomes. Such studies may also 

possibly permit morphological classification of gonococci close to the molecular 

level. Further intensive research in these directions should be stimulated. 

Serological changes occur in human gonococcal infections, but little antibody 

is present during the acute phase. In gonococcal infections with complications, 

humoral antibodies occur in more than 90 per cent. of the cases. A serological 

diagnostic test for the early disease is highly desirable in gonorrhoea, and 

studies are suggested exploiting the indirect immuno- fluorescent technique (in 

analogy with the FTA technique in treponematoses) or using an agglutination procedure 

employing coated red cells and other particles. Sera of hyperimmune animals 

permit the classification of the micro -organism. Research on this technique is 

under way, aiming at the possibility of identifying the microbes harboured by 

sexual contacts. The development of a tool of this kind as a new aid in contact - 

tracing, as well as in differentiating between relapse and reinfection in the same 

individual, would be useful. 

Epidemiological Investigations 

Gonorrhoea has been the object of special studies, particularly in the United 

States of America, aiming at the matching of the speed of the spread of infection 

by accomplishing investigation of patient contacts within the incubation period of 

the disease. Twenty -three such "speed -zone epidemiology" projects were undertaken 

in various parts of the United States. The results showed that some reduction in 

incidence could be obtained at great cost, but that no practical and universally 

applicable and effective epidemiological method could be evolved. Other epidemio- 

logical investigations have been attempted, based on mass treatment of "problem 

groups" at risk,1 but either they have been found unacceptable and too expensive, 

or the drug, whether administered orally or parenterally, could not be systematically 

applied. WHO has not been associated with these or related types of epidemiological 

investigations. 

Document WHO /VDТ /296 
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2. WHO'S PROGRAMME AND ACTIVITIES 

It was against this background that in 1959 the Expert Committee on Venereal 

Infections and Treponematoses recommended that WHO define its role in the field of 

gonococcal infections,1 and that in 1962 the Expert Committee on Gonococcal 

Infections studied possible further approaches to fundamental and applied research 

within the framework of the WHO intensified medical research programme. 

In this field WHO took the initiative for the promotion of further research 

work. A consultant visited leading laboratories before the calling of the WHO 

Expert Committee on Gonococcal Infections, whose terms of reference were, inter 

alia, to review present knowledge in regard to epidemiological, methodological and 

other aspects, indicating where WHO might usefully assist in the promotion of more 

co- ordinated research. This first Expert Committee on Gonococcal Infections (1962) 

recommended that the Neisseria Centre at the Statens Seruminstitut in Copenhagen 

should intensify its preliminary co- operative projects with WHO in two directions: 

(1) Extension of the "watch -dog" sampling of gonococcal strains. This was 

recommended on the basis of the 1961 -1962 findings that there had been a marked 

change in penicillin and streptomycin sensitivity in some countries (i.e., Greenland) 

while in others (countries in Africa) resistance was a small problem. A changing 

sensitivity of gonococcal strains to tetracyclines had also been observed. The 

lyophilized strain bank at the International Neisseria Centre includes several 

thousand specimens, including strains originating before the use of antibiotics. 

(2) Extension of the WHO- sponsored preliminary inter -laboratory assay of 

reproducibility of methods for sensitivity determination of penicillin, carried out 

in the United States of America, Denmark and the United Kingdom, by including 

laboratories in France and the USSR in further assay studies, using a provisional 

reference method, defined media and international reference strains of gonococci. 

Subsequently, suitable methodology for streptomycin and other antibiotics may be 

recommended. The main object of this research is standardization of methods for 

conducting microbial sensitivity tests, as recommended by the WHO Advisory Committee 

on Medical Research in its first report (1959), at the same time taking into account 

the considerations formulated by the WHO Expert Committee on Antibiotics that met 

in 1959.2 

1 World Health Organization, Expert Committee on Venereal Infections and 
Treponematoses (1960) Fifth report, Wld 11th Org. techn. Rep. Ser. 190 

2 World Health Organization, Expert Committee on Antibiotics (1961) Second report, 
Standardization of methods for conducting microbic sensitivity tests, Wld 11th Org. 
techn. Rep. Ser. 210 
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To meet the practical problems arising from selection and circulation of 

resistant gonococcal strains, resulting in increasing treatment failure rates, 

:therapeutic trials of new drugs, have been undertaken in several countries, mainly 

in the United States of America and the United Kingdom. This research has concerned 

the gradually increasing dosages required as well as the types of preparations 

(rapid or long -acting) of the "classical" antibiotics (penicillin and streptomycin 

etc.) to be used, until other drugs must be resorted to. Such other drugs, which 

are more costly, included up to 1963 some 15 antibiotics (e.g., thiamphenicol, 

carbomycin, novobiocin, actinospectacin) effective by injection and a dozen others. 

effective by the oral route (e.g., spiramycin, oleandomycin, Pristinamycine). WHO 

has in some instances promoted clinical research in this field, particularly as 

regards the usefulness of new antibiotics.1 WHO has initiated with the Medical 

Research Council in London a co- operative study on dose -blood level duration 

relationship and clinical outcome of treatment with long -acting penicillin 

preparations.2 A long -term study of untoward penicillin reactions is among further 

studies which WHO has promoted in this field. Extensive technical documentation 

on the outcome of clinical trials and on other aspects of research has been 

provided. A special issue of the WHO Bulletin and separate articles have been 

devoted to research and control aspects of gonococcal infections, including inter- 

national epidemiological studies in seafarers under the international Brussels 

Agreement of 1924, as revised by the Thirteenth World Health Assembly in 1960. 

Protective antibodies in gonorrhoea have so far not been demonstrated. In 

1962 the First Scientific Group on General and Applied Immunological Research pointed 

to the unlikelihood of achieving control of gonococcal infections unless some type 

of immunoprophylaxis eventually becomes available, and emphasized that the present 

leads to serological testing procedures justify further research on immunological 

aspects of gonococcal infections.3 

1 Document WHO /VDT /293 

2 Document WHO /VDT /304 

Report of the First Scientific Group on General and Applied Immunological 
Research, Geneva, 22 -27 January 1962 (unpublished restricted document MHO /РА/)2.62) 
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The WHO Expert Committee on Gonococcal Infections (1962) pointed further to 

the justification for entertaining a working hypothesis that even a partially 

protective immunizing agent could be of immense value in the control of the infection, 

and that research in this direction was needed. It based its considerations on 

human experiments that had shown that males with evidence of gonorrhoea by history 

and reactive complement -fixation tests were significantly harder to infect experi- 

mentally than those with negative history and negative gonoreaction. 

3. FUTURE DEVELOPMENTS 

It is clear that further intensified research is required on the biochemical 

and immunological aspects of Neisseriae. Further knowledge in these fields might 

lead to the development of practical tools applicable in public health programmes. 

The Expert Committee on Gonococcal Infections called attention to the serological 

cross -reactions within the group of Neisseriae as a whole, particularly in regard 

to N. gonorrhoeae, N. meningitidis and N. catarrhalis. It emphasized that the 

relatively limited knowledge in regard to N. meningitidis justified a joint 

intensified research approach, in view of the similarity of some of the basic 

problems. It suggested that a co- ordinated research programme in this field 

should be further considered by a joint scientific group to be convened by WHO. 

Preliminary provision has been made for such a meeting in the WHO budget for 1964. 

Limited WHO assistance to the strain bank at the Neisseria Centre, Copenhagen, and 

to biochemical research is also foreseen. 

Support is envisaged to a laboratory in Africa for the collection, lyophilization 

and study of resistance (which has great practical significance) of strains of 

N. meningitidis from the African "cerebrospinal meningitis belt ", where about 

50 000 cases occur each year. In addition, support is planned for laboratories 

which might undertake advanced biochemical, antigenic and other studies of meningococci. 

Such studies are particularly required since, owing to the absence of cerebrospinal 

meningitis in Europe and North America in the last decades, relatively little 

research in this field has been done. Studies using modern techniques, similar 

to the studies carried out on N. gonorrhoeae, should be made of the virulence and 

antigenic and immunogenic properties of various strains of N. meningitidis.• 



Polysaccharide should be identified, as well as ADN responsible for transduction 

and genetic recombinations. The possible use of immuno- fluorescence in the diagnosis 

of carriers should be investigated. Provision for laboratory studies of meningo- 

соcсal cerebrospinal meningitis has therefore been tentatively included in the 1964 

WHO medical research budget, so that the problems in common with N. gonorrhoeae, 

and the basic knowledge available by then - particularly in regard to fundamental 

biochemical and immunological aspects - can be reviewed and possible new research 

approaches considered. 

Field studies in Africa have been envisaged in order to arrive at a better 

understanding of the epidemiological patterns of this disease in the cerebrospinal 

meningitis belt, since they have great bearing on the effective therapeutic and 

prophylactic use of various drugs at present and possibly on the use of immunizing 

agents in the future. Co- ordination of studies of N. meningitidis and N. gonorrhoeae 

will have a cross -fertilizing effect in the search for new means of controlling 

both infections. 
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ENTERIC AND DIARRHOEAL DISEASES (INCLUDING CHOLERA) 

1. GENERAL TRENDS OF RESEARCH 

In the last decade, research on enteric and diarrhoeal diseases has been 

stimulated by the development of new laboratory methods for the identification of 

Enterobacteriaceae. The new techniques have enabled a better study to be made 

of Salmonella, Escherichia, Shigella, and other causative organisms of the group 

of diseases which comprise enteric diseases, so- called diarrhoeal diseases, bacterial 

food poisoning, etc. The phage- typing technique, applied to enteric bacteria, has 

made possible an even more precise differentiation of these micro -organisms and is 

an important tool in epidemiological studies of the sources and ways of spread of 

enteric fevers. At the same time, the development of modern epidemiological tech - 

niques has called for re-examination of some old notions concerning the effectiveness 

of various preventive measures, such as the vaccines used in public health practice, 

often without any scientific evidence of their value. 

Enteric diseases are still an important cause of illness and death in many 

developing countries. The basis for their control is improvement of sanitation, 

which takes a long time and requires extensive resources. However, preventive 

measures such as mass immunization, chemoprophylaxis, and treatment of sick and 

carriers, are of great public health importance in emergency situations and under 

conditions, existing in many parts of the world, where more rapid action is 

necessary. 

2. WHO'S PROGRAМMD AND ACTIVIT i N.S 

Studies of the epidemiology and spread of enteric and diarrhoeal diseases have 

been in progress on a national basis for a long time. However, the study of the 

international spread of salmonelloses, of the differences in epidemiological patterns 

of these diseases in various countries and of the effectiveness of preventive 

measures, and the comparison of the various techniques used in their study, have 

called for international co- operation. The magnitude of the work and the resources 

required for such field and laboratory investigations (for example, those concerned 

with the large number of enteric vaccines), made it impossible for any single 

country to organize large -scale productive research. International co- operative 

research programmes, sponsored by WHO, have enabled a more efficient study to be 

made of these problems. 
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The WHO programme of medical research in enteric diseases has been concentrated 

on the study of specific prophylaxis by immunization. Although typhoid and para- 

typhoid (TAB) vaccines have been used for many years, the effectiveness of these 

immunizing agents in man had never been demonstrated in a well -designed field study and 

there was no scientific evidence that any of several types of enteric vaccines were 

effective. Their relative potency was measured by various laboratory tests which 

often gave contradictor: results. 

The first studies of enteric vaccines sponsored by WHO have led to a revision 

of some old beliefs on the value of certain vaccines and have cast new light on 

immunity in enteric diseases. However, many questions concerning immunity in 

enteric fevers could not be answered at once, neither could the problems which 

еmerged out of these early studies by solved immediately. There was, therefore, an 

evident need to continue these studies and to organize new ones - especially 

laboratory potency tests of typhoid. vaccines. These studies were planned not only 

to contribute to the theoretical knowledge of immunology but also to solve the 

practical problem of improving preventive measures against typhoid fever by providing 

more potent vaccines and by simplifying their application. 

While typhoid vaccines have boon rather adequately investigated in the above 

mentioned studies, nothing similar has yet been dono with paratyphoid A and B 

components of enteric (TAB) vaccines. These and some other related problems sill 

await study. 

Immunization is only one of many preventive measures that could be applied in 

the control of enteric diseases and WHO has therefore planned a broader approach to 

the studies of the large and, from the public health point of view, important group 

of so- called diarrhoeal diseases. 

WHO has planned studies on a national and international level of the diarrhoeal 

diseases due to Enterobacteriaceae, which are among the main causes of death in 

infants and young children in many less -developed areas of the world. The aim of 

these studies is to arrive at better understanding of the various etiological agents 

and the nutritional and environmental factors which contribute to the high incidence 

and fatality rates in these diseases, and ultimately to improve their control. 

Attention has been paid in this connexion to the further development of new techniques 

in the study of Enterobacteriaceae by international and national reference centres for 

Salmonella, Shigella and scherichia, and for enteric phage -typing, and plans have 

been made to promote the practical application of these techniques in the field. 



Enteric Vaccines 

Studies of enteric vaccines were planned by WHO as early as 1953 with the 

object of evaluating the effectiveness of monovalent antityphoid vaccines. With 

WHO support and sponsorship and assistance from the United States Public Health 

Service and the Yugoslav health authorities, the first controlled field trial of 

the two most commonly used typhoid vaccines was organized in Yugoslavia in 1954 -1961. 

From this study, which demonstrated that many old ideas on the protective value and 

laboratory tests of typhoid vaccines are not correct, sprang a number of field 

trials and laboratory investigations. In 1959 a WHO Scientific Group on Vaccine 

Research laid down principles for a research programme on enteric vaccines.1 These 

were further elaborated by a meeting of laboratory workers held immediately there - 

after.2 WHO then sponsored further international co- operative field and laboratory 

studies of typhoid vaccines. More controlled field trials were organized in 

Yugoslavia, British Guiana, Poland and the Union of Soviet Socialist Republics, 

while 24 laboratories in 15 countries participated in co- operative laboratory studies. 

Through these combined efforts, further details of which are given below, it 

has been possible to establish the potency of various types of vaccines in man, as 

well as to arrive at more reliable laborator:,T tests for its measurement. The rapid 

progress made in these studies and their successful outcome have been due to the 

co-operation and organized teamwork of those participating. 

The first controlled field trial with heat-killed, phenol -preserved and 

alcohol -killed, alcohol- preserved antityphoid vaccines produced by a laboratory in 

Yugoslavia was carried out in the town of Osijek on 35 800 volunteers from 1954 to 

1961. This trial proved that phenol vaccine protected three- quarters of the people 

immunized, while alcohol vaccine gave poor protection. Immunity after two primary 

doses and a reinforcing dose a year later gave protection which lasted for four 

years. Neither serological investigations nor laboratory potency tests could be 

correlated with the effectiveness of these vaccines in man. Since the above vaccines 

were liquid and thus unstable, and since no reliable laboratory potency test was 

found, it was necessary to continue the study of typhoid vaccines with stable dried 

vaccine. 

1 Report of the WHO Scientific Group on Vaccine Research, Geneva, 9 -13 March 
1959 (unpublished restricted document, M1O /РА/73.59) 

2 Minutes of an Informal Meeting on the Laboratory Aspects of Field Trials of 
Typhoid Vaccines, Geneva, 9 -10 December 1959 



Contrblled field trials with acetone -dried and heat- killed, dried phenol 

vaccines produced by a laboratory in the United States of America were carried out 

in Yugoslavia and British Guiana on more than 100 000 volunteers between 1960 and 

1962. These trials showed that the effectiveness of acetone -dried vaccine is even 

greater than that of heat -killed phenol vaccine. The protective effect of this 

vaccine lasted for at least two years after primary immunization with two doses and 

without any reinforcing dose later. In one group of people who received only one 

dose, the protective effect seemed no lower than that induced by two doses. 

Further trials with the above vaccines and various other types of vaccines 

were organized in Poland in 1961 and in the USSR in 1962. 

In Poland, besides the acetone -dried vaccine used in. Yugoslavia and British 

Guiana, the following vaccines were used: formol -killed and phenol -preserved 

vaccine, acetone -dried vaccine of Polish production, and endotoxoid vaccines of 

Grasset- Slipek and Westphal types. The preliminary results show that both acetone 

vaccines are effective and that formol -phenol vaccine also gives protection, while 

endotoxoid vaccines seem to be of low effectiveness. 

In the trial in the USSR, two types of typhoid vaccines containing full 

antigens extracted by "chemical" procedures were used, together with heat -killed, 

dried phenol vaccine and alcohol -killed and dried vaccine. The preliminary results 

of this trial confirm that heat -killed phcnolized vaccine is effective and indicate 

that other types of vaccines are effective to a similar extent. Moreover, the 

trial indicates that one dose of potent antigen protects as well as two doses., 

The studies in Poland and. the USSR are continuing. 

A summary of the above -mentioned trials is presented in Table 1. 

Co- operative laboratory studies have been organized under WHO auspices by the 

Department of Biological Standardization, Statcns Seruminstitut, Copenhagen, with 

the co- operation of 24 laboratories in 15 countries. Various laboratory tests 

carried out on vaccines used in the field have demonstrated that the active mouse - 

protection test can indicate the effectiveness of some, although not all, types of 

vaccines. Serological studies on men have consistently shown that more effective 

vaccines give higher H antibody titres. Serological studios, as well as laboratory 
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potency tests, although indicative of the relative value of vaccines, do not 

completely solve the problem of measurement of the protective value of vaccines. 

The meeting of laboratory workers called by WHO, in 1962 was not, therefore, 

satisfied with the progress made in laboratory and serological studies and recom- 

mended that further studies be undertaken. 

The above field and laboratory studies have demonstrated that typhoid vaccines 

are effective and that, among them, acetone-dried vaccine is the most potent. 

These findings are of great practical value for public health practice since 

acetone -dried vaccine can be stored and used under unfavourable climatic conditions; 

only two doses of this vaccine are required and even one dose results in a high 

degree of immunity; a reinforcing dose is not required more often than every three 

to four years. This greatly simplifies immunization procedures and makes mass 

vaccination more effective. 

Diarrhoeal Diseases 

Studies of diarrhoeal diseases, and of their etiology in particular, were 

assisted by the international reference centres for Salmonella, Escherichia, Shigella 

and enteri hagc- typing, which co- operated with many national reference centres in 

the study of¡Enterobacteriaeceae. Through this work, knowledge of the distribution 

of Enterobacteriaeceae in many parts of the world has been made more complete, and 

this is of great importance in view of the international spread of these micro- 

organisms through foodstuffs. 

Studies of the epidemiology and control of diarrhoea) diseases were promoted 

during the field work of the WHO Diarrhoeal Diseases Team, which visited Mauritius, 

Sudan, the United Arab Republic (Egypt) and Ceylon and studied in particular the 

etiology and the epidemiological patterns of enteric and diarrhoeal diseases in 

infants and young children. Similar national teams were created in some countries. 

The accumulation and ultimate comparison of the results obtained in various countries 

will lead to a better understanding of the epidemiology of these diseases and 

ultimately to their control, which is one of the major public health problems in 

many countries of the world. 

These studies are still in their early stage and it is not yet possible to 

envisage clearly their development and results as far as the collection of new 

scientific information and improvements in practical public health measures are 

concerned. 



TABLE 1. CONTROLLED FIELD TRIALS OF TYPHOID VACCINES SPONSORED AND SUPPORí'ED BY WHO 

No. Year Country (place) Population Vaccines tested ( *) Produced in 

1 1954 -1961 Yugoslavia 

(Osijek) 

35 300 

2 -50 years of 

age 

Phenol (liquid) (A) 

Alcohol (liquid) (B) 

Yugoslavia 
(both vaccines) 

Control: Dysentery Flexner II 

2a 1960 -1962 Yugoslavia 

(Bitola -Pristina) 

45 500 

2 -50 years of 

age 

Phenol (dry) (L) ** 

Acetone (dry) (K)** 
SSA (both vaccines) 

2b 1960 -1962 British Guiana 76 000 school- 

children 

Control: Tetanus toxoid 

5а 1961- Poland 330 000 

school - 

children 

Acetone (dry) (K)** 

Endotoxoid- Grasset (T) 

Formalin- Phenol (N) 

Endotoxoid- Westphal (S) 

Acetone (dry) (P) 

Poland - all 

vaccines except 

USA - acetone (K) ** 3b 1961- Poland 370 000 adults 

Control: Tetanus toxoid 

4 USSR - 132_000 

school- 

children 

Phenol (dry) (L)** 

Phenol Typhoid paratyphoid B(G) 

Alcohol (V) 

Chemical (А2) 

Chemical (К2) 

USSR - all vaccines 
except 

USA - phenol (L) ** 

Control: Tetanus.toxeid 

* WHO code letters 

Vaccines with the same code letters 

all identical. 

** These vaccines are established as international reference 
vaccines. 
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3. FUTURE DEVELOPMENTS 

Studies of enteric vaccines have demonstrated beyond any doubt the effective- 

ness of typhoid vaccines in the field. However, there is still a need to continue 

research with typhoid vaccines in laboratories to find a reliable potency test to 

replace the field trials in the evaluation of vaccines, since trials are expensive 

and difficult to organize. Further laboratory studies of typhoid vaccines are being 

planned according to the recommendation of the laboratory workers who met in Geneva 

in November 1962.1 At the meeting it was also recommended that studies similar to 

those performed with monovalent typhoid vaccines should be undertaken with para- 

typhoid B and possibly paratyphoid A vaccines, since these antigens have never been 

proved effective in a controlled field trial and their real value is doubtful. 

These studies have great practical importance, since in public health practice TAB 

vaccines are commonly used. 

Studies of enteric and diarrhoeal diseases will be continued. Their future 

development will be further examined by an expert committee on enteric diseases which 

will meet in 1963, 

l , GENERAL DS OF RESEARCH 

Cholera 

A review of general trends of cholera research was undertaken by a WHO scientific 

group in April 19622 following the recommendation of the Advisory Committee on Medical 

Research and at the request of the Committee on International Quarantine. The 

Committee on International Quarantine pressed for cholera research in view of recent 

large outbreaks of Vibrio El Tor infection and in view of many unsolved problems of 

great practical importance for the control of both classical cholera and cholera 

El Tor, including in particular the evaluation of anticholera vaccines, the differen- 

tiation between V cholerae and V. El Tor and the distinction between pathogenic and 

non -pathogenic strains; 

1 
Report of the WHO Meeting of Laboratory Workers on Laboratory Evaluation of 

Typhoid Vaccines, Geneva, 26 -29 November 1962 (unpublished restricted document, 
Мнo /PÁ/257,62) 

2 
Report of the WHO Scientific Group on Cholera Research, Geneva, 2 -6 April 1962 

(unpublished restricted document, MHO /РA /62,62) 
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Anticholera vaccination, which is required by the International Sanitary 

Regulations, represents for WHO, to which the Regulations are entrusted, an important 

practical problem which has therefore acquired priority in WHO's research programme, 

particularly because the effectiveness of cholera vaccines has never been proved in 

controlled field trials. 

The recent development of new techniques in microbiology, phage- typing, 

immunology, genetics, etc., has opened new prospects for cholera research, mainly 

for pathophysiology, immunology and epidemiology. 

2. WHO'S PROGRANME AND ACTIVITIES 

WHO support to cholera research has been given on several occasions since the 

early days of the Organization's existence. Most of the studies supported by WHO 

were made in endemic foci of cholera in South -East Asia; some were carried out 

during occasional outbreaks elsewhere. The Indian Council of Medical Research was 

supported by WHO in carrying out, studies on cholera and certain results in cholera 

r,arch were reported. However, in view of the international importance of cholera 

and cholera El Tor, it was realized that new efforts were required to gain more 

knowledge of this disease in order to combat it more effectively. 

The present WHO cholera research programme was outlined by the Scientific Group 

on Cholera Research which met in 1962.1 Emphasis was put on a few items of immedi- 

ate practical importance for the control of the disease and its eventual elimination. 

12r_i_ori-tу was given to (1) cholera vaccine studies, and (2) bacteriophage studies. 

owetier, the programme proposed includes also a number of suggestions for the study 

of pathophysiology and therapy of cholera, and microbiological, antigenic and genetic 

studies of vibrios, as well as various epidemiological aspects of both classical 

cholera and cholera El Tor. 

The programme of cholera vaccine field studies was implemented shortly after 

it had been outlined by the Scientific Group on Cholera Research. The possibilities 

for the organization of field trials of cholera vaccines were further investigated 

and a meeting on field and laboratory studies of cholera vaccines was called in 

December 1962 in order to examine various aspects of such studies and outline the 

l Report of the WHO Scientific Group on Cholera Research, Geneva, 2 -6 April 1962 

(unpublished restricted document, MHO /PA /62.62) 
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steps to be taken in their implementation. The programme of field and laboratory 

studies included (a) production of stable cholera vaccine which might possibly 

serve later as a reference vaccine; (b) inclusion in the study of the two most 

commonly used vaccines (agar -grown and casein -hydrolysate); and (c) co- operative 

laboratory studies of various potency tests on experimental animals. 

A pilot study, which-must precede the main field trial of cholera vaccinas, 

has been organized in Calcutta by a WIC consultant and two workers from Calcutta 

who previously received WHO research grants so that they could study the techniques 

of controlled field trials in the United Kingdom and Yugoslavia. WHO has made a 

grant to the Indian Council of Medical Research to carry on the pilot study which 

will serve as a basis for planning and organization of the main study of cholera 

vaccines later on. 

Co- operative laboratory studies of cholera vaccines have been initiated. 

Severallaboratc,ries in various countries have agreed to join in laboratory studies 

of the potency of cholera vaccines, and some have agreed to produce vaccines which 

might be needed for field studies. 

Bacteriophage- typing of cholera vibrios and its further development were 

discussed with a laboratory in India which has made considerable progress in such 

work. Plans were made to promote further work in this field with WHO assistance 

to this laborator7, which in turn will assist other laboratories interested in the 

phage- typing of vibrios. 

In order to stimulate studies of the pathophysiology of cholera, preliminary 

contacts have been made with several institutions and research workers engaged in 

studies on hospital patients and in laboratory studies on animals. 

Possibilities for promoting genetic and other cholera studies have been 

examined and contact has been established with certain research institutions and 

individual workers.. 

3. FUTURE DEVEIAPMENTS 

The further development of vaccine studies will depend on the results of the 

pilot study which is under way, and also on the attitude to vaccination of the popu- 

lation and authorities-in the localities concerned. 
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It is planned to develop phage - typing of vibrios and its application in 

epidemiological and other types of cholera studies through the establishment of an 

international reference centre for cholera phage- typing, which will promote such 

studies in close co- operation with institutions interested in this work all over 

the world. 

The cholera research programme is still in its initial phase and the oppor- 

tunities and facilities are not yet being fully investigated. 
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тuвERCULOSZS 

1. GENERAL TRENDS 0F RESEARCH 

Tuberculosis research during recent years has been mainly concentrated on the 

development and application of control measures: therapeutic drugs as well as anti- 

tuberculosis vaccines. With regard to fundamental knowledge, the most important 

progress has been made in the epidemiological field. 

The impressive development of systematic, well -planned, clinical trials - 

matched in few other fields of clinical medicine - has permitted rapid and thorough 

screening of a large number of drugs and. drug -combinations. Mostly conducted in 

economically highly developed countries, such trials have tended in recent years to 

be mainly concerned with the value of "second- line" drugs in patients failing to 

respond to the drugs of first choice. Slowly, more attention has been devoted to 

the development of cheap, non -toxic, effective drug regimens, suitable for non - 

institutional administration to patients living under adverse socio- economic conditions. 

Several of the studies carried out for this purpose are specifically aimed at 

by- passing the undesirable effects of human lethargy in long -term self -administration 

of drugs by measuring the therapeutic efficacy of directly supervised administration 

at relatively long intervals compatible with local facilities and resources. 

Following a number of promising experimental studies of the preventive effect 

of isoniazid, several controlled trials of infection - and disease - chemoprophylaxis 

in human high -risk populations were started a few years ago.. The earliest results 

were fairly encouraging, in that low doses of this drug did prevent the occurrence - 

during and immediately after the period of medication - of a large proportion of the 

cases that otherwise would have been expected, according to the experience with the 

control group. Further research on the long -term results is under way to determine 

the role of chemoprophylaxis in a public health programme. 

The amount of research on BCG and other living vaccines against tuberculosis has 

been only modest in recent years - in contrast to the great activity in this field 10 

or 12 years ago - but some useful work has been done on methods for measurement of 

vaccine potency with the aim of establishing minimum requirements for BCG vaccines. 

There is now a general feeling that it is high time for a new series of controlled 
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BCG trials in human populations to examine the degree of protection under particular 

epidemiological conditions, one question of exceptional practical impovtance being 

the possible interference with the immunizing effect of BCG vaccination caused by 

the widespread infection of the populations living in tropical and sub -tropical 

countries with anonymous mycobacteria antigenically related to BCG. 

In the fields of fundamental tuberculosis immunology, immunochemistry and 

serology, there has been little significant progress in recent years in spite of 

considerable research activity. One international laboratory working exclusively 

on tuberculosis immunology for a number of years was in fact recently closed down 

because the scientists felt that it would be necessary first to concentrate on 

fundamental aspects of general immunology. Nevertheless, important work on 

tuberculosis immunology is still going on in several laboratories, particularly on 

developing non -living, non -tuberculin- sensitizing vaccines that would have certain 

advantages over BCG. 

In the field of bacteriology, considerable research is aimed at the development 

of methods that will facilitate the clinical and epidemiological interpretation and 

comparability of primary and acquired drug resistance. Related to the etiology of 

tuberculosis is the attention paid to the prevalence and classification of the anony- 

mous mycobacteria, and to their pathogenicity for man. 

The geographical distribution of non -specific tuberculin sensitivity in the 

tropics and sub -tropics has been thoroughly mapped in the last decade. More recent 

investigations have also revealed the existence in countries in the temperate zone 

of non -specific tuberculin sensitivity, though weaker than that found in the tropics. 

Work is in progress to find a skin test, using either sensitifs prepared from various 

anonymous mycobacteria or highly purified fractions of tuberculin, that will 

differentiate between specific and non -specific sensitivity better than ordinary 

tuberculin does. 

Although the distribution of anonymous mycobacteria and non -specific tuberculin 

sensitivity have been studied intensively, the potential existence of a similar 

problem in the field of X -ray diagnosis of tuberculosis has received little attention 

so far. Further investigations arc needed to confirm the scant evidence already 

available that the prevalence of deceptive lung shadows may be much more frequent in 

some parts of the world than is generally assumed by clinical workers. 
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The knowledge of the epidemiology of tuberculosis has greatly improved during 

the last decade. With the rapid decline of tuberculosis in the highly developed 

countries, the need for strict epidemiological deployment of available control tools 

to prevent and to neutralize the last sources of infection has become very acute. 

A number of longitudinal studies are throwing light on the most relevant parameters 

in the chain- reaction between infector and infected. This approach makes it 

possible to establish epidemiological priorities in the control programme through 

the pin -pointing of groups with differing degrees of infection - and disease - risk. 

Existing data indicate, for instance, that in most of the highly developed countries, 

more than three- quarters of all new cases occur through endogenous reactivation of 

infections acquired many years ago. This type of research is of no less signifi- 

cance in the developing countries where the need to make the best use of meagre 

resources calls for a precise definition of the most profitable targets in the 

epidemiological chain -reaction. 

For the optimum application of technical knowledge in countries with meagre 

resources, increasing interest is shown in adopting the concept of operational 

research in the development of national tuberculosis programmes. In the context of 

tuberculosis, this concept implies three stages: (1) planning a nationally 

applicable programme with precise forecasts of epidemiological and operational 

results (it is this commitment to forecasts that makes this approach research in 

spite of the absence of controlled experimental conditions); (2) test - running the 

planned programme with analytical observation of differences between forecast and 

achieved results; and (3) expanding the programme with built -in controls. Initial 

results would seem to justify a great intensification of this approach for the 

rational development of tuberculosis control strategies under differing socio- economic 

conditions.: 

2. WHO'S FRCGRAMME AND ACTIVITIES 

Ever since 1949, research work has been an integral part of WHO's tuberculosis 

programme, and already during the early years several results of great scientific and 

practical importance were obtained in prevention and epidemiology. 
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The number of subjects under investigation is considerable, and potentially 

limited by only one consideration, namely, that WHO's tuberculosis research 

programme should be closely related to its tuberculosis control programme, the 

purpose of which is to reduce as quickly and economically as possible the over -all 

transmission of tuberculous infection. 

While studies will continug on most of the subjects already taken up, the 

following subjects will receive particular attention during the next few years: 

Clinical studies of therapeutic measures suitable under unfavourable socio- 

economic conditions - in particular studies of therapeutically promising, cheap 

and non -toxic drugs, and of regimens of intermittent treatment permitting direct 

supervision of the drug administration with limited auxiliary personnel. 

Controlled trials of the protective value of various vaccines in human 

populations, with particular reference to the immunogenic significance of high 

prevalences of non -specific tuberculin reactions and to the relative merits of 

different strains of BCG. 

Operational research studies in areas with meagre resources and a high 

transmission of tuberculous infection to estimate, in epidemiological, operational 

and economic terms, the long -term effects of various control programmes; and where 

possible, to measure epidemiological parameters through follow -up examinations of 

the study population over a considerable number of years. Built into these studies 

is sociological research on the reasons for "drug- defaulting ", the economic 

consequences of tuberculosis for the individual and the community, etc. 

Eradication studies in areas with plenty of resources and a low transmission 

of tuberculous infection to determine the most efficient pin -pointing and neutrali- 

zation of the last infectious sources. 

Development of simplified and more effective diagnostic tools: simpler methods 

for isolating and classifying tubercle bacilli and other mycobacteria; more reliable 

and better defined methods to measure mycobacterial drug resistance; a serological 

test; more specific preparations of tuberculins and other mycobacterial sensitins. 

Controlled trials of the long -term effect of antituberculosis drugs in 

preventing diseas- in persons who either have been recently infected, as revealed by 

tuberculin testing, or show "insignificant" pulmonary pathology on radiological 

examination. 
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Experimental immunological studies having as their chief aim the development 

of non -living, non -allergenic vaccines through fractionation of mycobacteria. 

Etiology 

From different tuberculosis control projects, particularly in the tropical 

countries, it became evident that there were basically different types of tuberculin 

allergy which might be caused by different etiological agents. Ti identify the 

underlying etiological causes for this so- called non- specific allergy a project was 

started in co- operation with several national research institutions in France, the 

Federal Republic of Germany, Czechoslovakia, Denmark and the United States of 

America. Its aims are to develop standard methods for the classification of 

mycobacteria and to provide information on the geographical distribution of the 

different types of mycobacteria causing disease and infection in man. As 

specified in joint working protocols, the strains isolated are uniformly examined 

for cultural and biochemical characteristics, virulence for different experimental 

animals and susceptibility to standard antituberculosis drugs. More than 5000 

specimens obtained from persons with a diagnosis of definite or doubtful pulmonary 

tuberculosis or from apparently healthy persons (samples of the general population), 

have been sent to the с- operating laboratories from projects in Africa and Asia. 

An unexpectedly high proportion - about one -fifth - of the "positive" specimens have 

been found to yield anonymous mycobacteria. This is in sharp contrast to the 

results of similar studies in Europe. From the available data it appears that 

the occurrence of atypical strains is concentrated in certain geographical regions. 

In West Africa, for instance, the majority of the strains isolated on examination 

of the general population were atypical. The observed geographical accumulations 

of anonymous mycobacteria which seem to coincide with a high prevalence of non- 

specific tuberculin sensitivity will require further investigation. 

Tuberculosis of the cervical lymph glands is common among Africans, but little 

is known at present about the causal type of mycobacterium. A study was made to 

isolate and type mycobacteria from specimens of cervical lymph glands from African 

patients. The cultural, pathogenic, biochemical and other characteristics of these 

strains show that mycobacteria isolated from tuberculous cervical lymph glands of 

Africans essentially resemble those similarly isolated from Europeans, but that all 

of them were of the human type, no bovine or atypical strains being isolated. 



Diagnosis 

Bacteriology 

In a group of South Indian patients reporting because of symptoms, 84 per cent. 

of those found positive by the culture method were also found positive on direct 

smear examination. As direct microscopy is both a remarkably cheap and reasonably 

sensitive diagnostic method, it deserves a much wider application in countries with 

limited resources, and to facilitate this, research has been undertaken in India to 

investigate the relative virtues of the comparatively slow and tiring Ziehl -Neelsen 

technique versus a much faster and less tiring fluorescence technique. The latter 

technique yielded as many positive smears as the former and had no tendency to 

produce false positive or false negative results. 

Sputum specimens from sample surveys in Africa were dispatched to laboratories 

in Europe for examination by culture. Contrary to expectations, the yield from 

cultures was not higher than that from microscopic examinations made in the field. 

Investigations revealed that the reason for this poor yield on culture was the 

adverse effect of storage and transport on the viability of the micro -organisms. 

Although the process is complicated, examination by culture in the developing 

countries themselves is therefore becoming increasingly necessary for diagnostic 

and therapeutic purposes. The only solution to this problem appeared to be to 

develop simple culture techniques that could be employed where laboratory facilities 

Are limited. The major difficulty in culturing Myco. tuberculosis in simple 

laboratories, such as are found in most developing countries, is the complicated 

technique of preparing the culture media. A series of experiments designed to 

compare the sensitivity of a liquid medium - prepared, transported, and stored, in 

freeze -dried form - with that of the standard L5wenstein- Jensen (L -J) medium and to 

explore the: practicability of its routine use was started in co- operation with 

national laboratories in Yugoslavia, Italy, Cyprus, Kenya, Singapore, China (Taiwan) 

and Japan. Preliminary results have shown that the liquid medium is as sensitive 

as the L-J medium and that it can be stored for at least 12 months without any loss 

of sensitivity. In addition, it has been found that the rate of contamination is 

no higher than with the routinely employed solid medium. Further large -scale trials 

of the, suitability of the liquid medium under tropical conditions are now being 

carried out, including trials of the possibility of using the liquid medium for drug 

sensitivity testing of mycobacteria, particularly by the slide culture technique. 
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A long series of methodological studies is being undertaken by research labora- 

tories in India on such problems as the yield of different types of sputum collection, 

on- the -spot culture, virulence before and after chemotherapy, etc. 

Because of the alarmingly high prevalences of acquired and primary resistance 

being reported, there is an urgent need for the introduction of standard procedures 

for determining drug resistance of mycobacteria. A wide variety of methods and 

criteria is currently being employed, which makes it difficult, if not impossible, to 

compare the results reported from different centres and surveys, and to assess their 

clinical and epidemiological implications. Preliminary trials have shown that in 

elaborating standard methods, special emphasis has to be placed on standardizing the 

size of the inoculum, the medium used and the drug concentrations employed. 

A further importáht point is that the heat -labile drugs should be incorporated in 

the medium in such a way that there is only a minimum of exposure to high tempera- 

tures. Following a series of preliminary exploratory trials, a meeting of advisers 

was convened to examine current methods of drug sensitivity testing and suggest 

future lines of research .l It was agreed that any methods that were sufficiently 

accurate to serve as fully quantitative standard procedures would be far too 

complicated for small laboratories. There was therefore a need both for a simple 

standardized method, at least for the determination of resistance to isoniazid, and 

for certain standard methods of high accuracy. Three fully quantitative methods 

developed by different experienced laboratories were proposed for comparative 

studies. In addition, a simple test for resistance to isoniazid was recommended 

for further trial. Co- operative studies on the lines proposed are now being 

planned by WHO in consultation with a number of national research institutions. 

Tuberculin Test 

A co- operative project is designed to study non -specific reactions in animals, 

their causes and their possible relation to non -specific tuberculin sensitivity in 

human beings. Fifteen field trials have been carried out in co- operation with 

veterinary institutes in the Federal Republic of Germany, Italy and Czechoslovakia. 

1 Report of the WHO Informal Meeting of Advisers on Laboratory Methods for the 
Drug Sensitivity /Resistance Determination of Mycobacteria, Geneva, 4 -7 November 1961 
(document WH0 /TB /Techn.Information /6) 
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These trials have so far been concerned mainly with the effect of dosage and type 

of tuberculin on the specificity of the tuberculin test in cattle. The results 

obtained so far indicate that considerably smaller doses of PPD tuberculins than 

those in routine use would produce observable reactions in cattle and could with 

advantage replace in comparative epidemiological investigations the high doses 

currently used in eradication programmes. Furthermore, when small doses of 

tuberculin are used, it appears that the specificity as well as the sensitivity of 

the test is enhanced if induration measurement by a trained worker is substituted 

for measurement of skin -fold thickness - the conventional method of reading the 

tuberculin reaction in cattle in most countries. These results do not represent 

a final answer to the problem of methodology of the tuberculin test in cattle, but 

provide a reasonable basis for epidemiological studies. Comparative studies on 

the prevalence of sensitivity to avian tuberculin in cattle will now be carried out 

in areas known to have varying levels of non -specific tuberculin sensitivity in man. 

These studies will be followed by suitable pathological and bacteriological 

examination of cattle in an attempt to establish the cause of the sensitivity. 

Simultaneously, other sensitifs, prepared from micro -organisms isolated from soil 

and from domesticated animals in areas with high prevalences of low -grade tuberculin 

sensitivity, will be used for comparative testing in human beings and animals. 

With the PPD tuberculins presently employed in tuberculin testing, non -specific 

tuberculin sensitivity cannot be effectively distinguished from the specific 

sensitivity due to tuberculous infection. Several purified fractions of native 

tuberculin from human tubercle bacilli have been produced in search of more specific 

tuberculin preparations for use in areas where non -specific tuberculin sensitivity'' 

is widespread. Purified sensitifs are also being produced from anonymous myco- 

bacteria isolated from people living in areas with a high prevalence of non -specific 

sensitivity, as there is reason to believe that this type of sensitivity may be due 

to infection with mycobacteria. One of the tuberculin fractions prepared from the 

concentrated culture filtrate of human -type tubercle bacilli produces as strong 

reactions as does a standard dose of PPD tuberculin in persons with specific 

sensitivity but definitely smaller reactions than does the PPD tuberculin in persons 

with non -specific sensitivity. This fraction can be separated into sub - fractions 

by means of a chromatographic technique, and it is therefore ј5оssible that further 

research will permit the isolation of purified tuberculin -type allergens of high 

specificity. 
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Owing to the imperfection of bacteriological methods, a great proportion of 

persons diagnosed as suffering from tuberculosis have negative bacteriology, the 

diagnosis being based on the combination of a positive tuberculin reaction and an 

X -ray shadow. As both the tuberculin test and the X -ray shadow express tuberculous 

infection and disease only with a certain probability, it would be of great 

importance for the optimal application of chemotherapy and chemoprophylaxis to have 

a serological test that would reveal the presence of active tuberculous lesions with 

sufficient accuracy. Co- operative research has been planned with a laboratory in 

Japan and one in Czechoslovakia to test a promising method on sera collected in 

epidemiological studies permitting long -term follow -up. 

Epidemiology 

In order to assist countries in sound planning and evaluation of national 

tuberculosis programmes, WHO has for many years supported research that could throw 

light on the epidemiological behaviour of tuberculosis under the impact of specific 

and non -specific factors. 

In India a systematic and continuous follow -up of a population of 60 000 by 

X -ray, tuberculin testing and bacteriological examination, has now lasted fcr more 

than 10 years. The results available so far have revealed many important . 

epidemiological features. One is that active tuberculous disease is concentrated 

in the adult age- groups, more than 90 per cent. of the cases being found in persons 

over 20 years and almost 50 per cent, in those over 4+0 years. Another important 

feature is that fresh active cases arise mainly in persons who have long been 

infected. There are indications that the long interval between infection and 

appearance of disease may to some extent be due to the fact that tubercle bacilli 

isolated from South Indian patients have in general a lower virulence than tubercle 

bacilli from European patients. 

In a research project involving laboratories in Thailand, India and the United 

Kingdom, the pattern of virulence in guinea -pigs of tubercle bacilli isolated from 

tuberculous cases in these countries was studied. Contrary,- to expectations, there 

were clear -cut differences in the average virulence, as well as in the range of 

virulence from country to country. The Indian strains had the lowest average and 

the widest range, the British the highest average and the most narrow range, and the 



Thai strains were in between. The apparent paradox of countries with more disease 

and yet with bacilli of lower virulence could be due to a modification imposed on 

the bacilli by the biological need to establish a correct balance between the 

susceptibility of the host and the virulence of the parasite. Further investiga- 

tions on the relationship between the attenuated tubercle bacilli and the type of 

disease they cause, the stability of the virulence, etc., are under way. 

In another longitudinal study in India, a population of approximately 200 000 

is being followed up at short intervals in order to measure the parameters necessary 

for constructing an epidemetric model which can be used for calculating realistic 

forecasts of different control interventions. Such a model is a prerequisite for 

the effective utilization of operational research techniques in the field application 

of technical knowledge. 

Related to the methodology and evaluation of control programmes in the 

developing countries is a trial started in Basutoland. Communities are randomly 

allocated to different types and intensities of control with the aim of directly 

measuring the epidemiological impact at the community level. 

To provide the epidemiological data necessary for the planning of tuberculosis 

eradication programmes in countries with low and declining incidences of tuberculosis, 

a systematic follow -up of a Danish population of 1.5 million was started 10 years ago. 

One of its main purposes has been to study the tuberculosis morbidity in those who 

attended the initial mass examination and were found to be free from active 

tuberculosis. The first results have shown that the great majority of new cases of 

pulmonary tuberculosis arise in previously infected adults, a group constituting 

about 60 per cent, of the total adult population, whereas relatively few cases occur 

among those initially tuberculin -negative. A further important finding was.that 

the results of the initial simple examination (tuberculin testing and chest photo - 

fluorography) had considerable prognostic value. In fact, it was found that it 

would be possible by such an examination to divide the large portion of previously 

infected adults into groups with markedly different risks of developing tuberculous 

disease and to pin -point relatively small high -risk groups on which preventive 

efforts could be concentrated. One such high -risk group is formed by persons with 

minimal photofluorographic findings and another by young adults with strong tuberculin 

reactions. Attention has also been given to identifying groups likely to harbour 
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many unknown sources of infection. Persons over 45 years of age who have not been 

examined for many years would seem to constitute one such group. Follow -up data 

are also being collected on the active cases and the "cured" cases (previous 

patients) in the study population. Among the questions under study are the relapse 

rate of cured cases, the cure rate and the mortality rate of active cases and the 

natural history of tuberculosis in various categories - BCG -vaccinated, tuberculin 

reactors, etc. 

A large study on the methodology and evaluation of eradication programmes is 

being carried out in selected urban and rural districts in Czechoslovakia. The 

current research is concerned with the basic efficacy of different applications of 

modern diagnostic and therapeutic tools: prevention of new cases by prophylactic 

administration of isoniazid to known "high- risk" groups, namely, persons with 

minimal X -ray findings and children with strong tuberculin reactions; prevention 

of endogenous reactivation, through BCG vaccination, of weak tuberculin reactors 

among old people; prevention of relapse in inactive cases by periodic preventive 

administration of isoniazid; prevention of new sources of infection and particularly 

of new chronic drug -resistant cases by effective initial treatment of all new cases; 

reduction and if possible elimination of existing sources of infection by complete 

sanatorium treatment and continued domiciliary treatment of therapeutic failures; 

assessment of the over -all effect of the eradication programme by determination of 

the annual tuberculin reactor rate in children. 

The great amount of epidemiological material collected with completely, 

uniform methods and techniques in more than 20 national sample surveys in Africa 

has, apart from its immediate practical importance, a unique value as a base' -7 

for following the future trend of tuberculosis. Analysis of this material is 

furthermore providing important information on the scope and limitation of current 

survey methodology. It has thus become clear, through the striking lack of 

correlation between a substantial proportion of highly significant X -ray shadows on 

the one hand and positive bacteriological findings and tuberculin reactions on the 

other, that such shadows are probably of a non -tuberculous nature. 
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Chemotherapy and Chemoprophylaxis 

The large -scale use of modern antituberculosis drugs in the developing 

countries has met with many difficulties and a number of research projects are 

under way to determine the most effective, economic and acceptable chemotherapy 

and chemoprophylaxis under conditions obtaining in these countries. 

In India, through the combined efforts of the Indian Government, the Indian 

Council of Medical Research, the British Medical Research Council and WHO, a 

research centre is investigating the clinical problems of domiciliary chemotherapy 

of tuberculosis in a population living under adverse socio- economic conditions. 

Several controlled trials of the efficacy of domiciliary drug treatment in patients 

with advanced tuberculosis have now been completed. Their first and basic finding 

is that one year's well- supervised domiciliary chemotherapy with isoniazid (INH) 

plus PAS is as effective as one year's hospital treatment with the same combination 

of drugs and does not expose the patients' contacts to any special risk. A second 

finding is that one year's domiciliary treatment with isoniazid alone given in 

double the standard dose once daily is relatively effective, though less satisfac- 

tory than the combined regimen of isoniazid plus PAS. A third finding is that 

the relapse rate is low among. patients who attain bacteriological quiescence after 

one year's chemotherapy, whether given at home or in hospital. Further trials are 

now under way to find a domiciliary regimen that is as effective as, but less 

expensive than, the combination of isoniazid with PAS: the addition of PAS, in fact, 

increases the cost of treatment 10 to 12 times. In one trial it is being 

determined whether the efficacy of the isoniazid -only regimen can be increased by 

giving four times the standard dose of isoniazid. It has been found that the 

relatively frequent side - effects of such high doses can be prevented by administra- 

tion of a small dose of pyridoxine. Also under trial is the effect of combining 

isoniazid with a low dose of thiacetazone. This latter drug is much cheaper than 

PAS and there are indications that in reduced dosage it may be as effective and as 

non -toxic. The problem of what further chemotherapy can be given to home patients 

who fail to respond to primary treatment - with isoniazid plus PAS or isoniazid 

alone - has also been studied. Two different combined regimens have been tested: 

streptomycin plus PAS in those excreting isoniazid- resistant bacilli, and 

streptomycin plus pyrazinamide in those excreting bacilli resistant to both INH and 

PAS. With either of these regimens about half the patients showed bacteriological 
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quiescence at the end of one year. The small number of double treatment failures 

have been treated with cycloserine plus ethionamide, which regimen has proved 

highly effective. A most delicate problem in controlling tuberculosis by a 

public health programme based upon domiciliary /ambulatory chemotherapy is that of 

obtaining the indispensable long -term, regular co- operation of the patients. The 

alarming increase in cases with bacilli that have acquired resistance to the 

standard drugs is the present consequence. Directly supervised, intermittent 

chemotherapy could go a long way in improving the situation, and tentative results 

are sufficiently promising to prompt a complete series of investigations to 

determine dose- response values with varying frequencies of administration of both 

first and second -line drugs. 

A further important question under study in India is how quickly tuberculosis 

can be controlled by domiciliary drug treatment of all infectious cases discoverable 

by community -wide case -screening. This investigation covers 12 small towns, half 

of which have been randomly allocated to mass treatment and the other half kept as 

controls. According to preliminary results, about four -fifths of the patients 

show "fair" to "good" co- operation in the taking of the prescribed standard drugs. 

Initial drug resistance has been found to be relatively common, most of it being 

due to previous treatment. 

A fairly wide range of problems is under study in a research project in Kenya. 

They concern the applicability and methods of domiciliary chemotherapy in rural and 

urban populations and the use of chemoprophylaxis amongst contacts. Various 

epidemiological questions relevant to the organization of chemotherapy and chemo- 

prophylaxis are also being investigated, such as the influence of urbanization on 

the spread of tuberculosis, the risks to contacts of tuberculous cases, the 

prevalence of primary and secondary drug resistance. As regards the organization 

of domiciliary chemotherapy, it has been found, not unexpectedly, that it is 

difficult to ensure that the patients take their drugs regularly. An important 

question in this connexion is how different degrees of irregularity in the taking 

of drugs affect the outcome of the treatment. Preliminary results from a study 

on this question suggest that a limited degree of irregularity - as assessed by 

urine testing and pill counts - may not markedly reduce the efficacy of the treatment. 

Data on the problem of drug resistance have been collected since the start of the 

project. The results obtained so far suggest that in Kenya there currently obtains 

total isoniazid resistance of the order of 20 per cent., of which about one -third 

is due to primary and two - thirds to acquired isoniazid resistance. 



An initial investigation has been made in Czechoslovakia into the effects of 

continued administration of high doses of isoniazid in chronic cases excreting 

isoniazid -resistant bacilli. The preliminary findings of this investigation are 

that the number of bacilli excreted by chronic tuberculous patients under 

treatment with INН is lower than that excreted by similar patients who have not 

been treated with the drug, and that continued treatment with INH may, in some 

cases at least, lower the level of bacterial drug resistance - but the decrease or 

increase in the bacillary count is unrelated to the degree of drug resistance. 

Contrary to expectations it was not possible to increase the INH resistance of the 

patients' strains to a uniformly high level. This was attempted in the present 

study in view of the findings in guinea -pigs that strains with a high degree of 

INН resistance tend to show reduced virulence. These preliminary data suggest 

that further studies on similar lines may yield valuable information on the signi- 

ficance of drug-resistant strains in tuberculosis control. 

A project in Tunis has as its object, in particular, the study, on a 

community basis, of the usefulness of isoniazid in preventing infection developing 

into disease. The final follow -up examination of the study population of 

approximately 10 000 has been completed. The extent to which the study population 

took the prescribed isoniazid was assessed by urine tests performed on surprise 

home visits. Judging by the test results, about two - thirds of the patients with 

infectious tuberculosis were taking the drug as prescribed. In contrast, the 

proportion was less than one -fifth among patients with doubtful tuberculosis and 

among contacts receiving isoniazid prophylactically. Failure to take the drug as 

prescribed may account for another finding - that the distribution cf isoniazid for 

self -administration to persons with doubtful tuberculosis and to contacts appeared 

to have little effect in terms of prevention of bacillary tuberculosis. 

In an extensive sociological research programme in India, attempts have been 

made to disclose the main reasons for treatment default. However, no clear -cut 

correlation has been found between regularity and such apparently important factors 

as education, living standards, personality. This problem is also being approached 

through analysing inter- and intra- individual differences in regularity of self - 

administration under varying patterns of motivation. In a controlled study of 

symptom awareness made in villages, it was found, contrary to expectations, that more 

than three -quarters of all infectious cases are not only aware of symptoms indicative 

of tuberculosis but have already taken some action to seek help - a result of great 

potential importance for motivation to seek treatment. 
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Immunization 

For reasons mentioned earlier, mass chemotherapy in the developing countries 

poses many difficult operational and economic problems. Vaccination has been shown 

to be applicable on a mass scale and research on unsolved problems in this field 

must, therefore, continue to have a high priority. 

A large number of quite different BCG strains is used for mass production of 

BCG vaccines with different methods. Internationally recognized minimum require- 

ments for BCG vaccine would therefore seem most desirable. In a co- operative 

project designed to establish standard laboratory methods for the quality control 

of BCG vaccine, the viable count - the assay method to which most studies are 

devoted - was found to have a larger experimental error than expected. Viable 

counts made of the same batch of BCG vaccine, using the same standardized procedure, 

showed large variations from one laboratory to another and in even the same laboratory. 

Because of this relative lack of precision it will be necessary to make repeated 

viability counts of each batch, so as to estimate the probable margin of error. 

Provided this is done, the viable count method will be useful in the routine 

checking of BCG vaccines for viability and heat stability. The mouse -protection 

test, as presently developed, was found to be of limited value for measuring the 

immunizing potency of BCG vaccine. A third series of studies has now been started 

in which the methodology of this test will be further investigated in an attempt to 

develop a more promising technique. In the meantime, reliance will have to be 

placed on tests in guinea -pigs for assessment and comparison of the immunizing 

potency of BCG vaccines. The co- operative studies completed so far have provided 

a first basis for the elaboration of minimum requirements for BCG vaccine, but more 

research is needed to perfect these. 

Several field studies are concerned with the degree and duration of allergy 

induced by BCG vaccination. It was found that the allergy induced by a potent 

liquid vaccine wanes relatively little over a period of five years. Though part 

of the children vaccinated showed some reduction in allergy the average decrease in 

the level of allergy was small. A further important finding was that children 

given a tuberculin test during the follow -up period did not show any waning of 

allergy. This confirmed earlier observations that intradermal tuberculin testing 

tends to reinforce the vaccination allergy. That these findings apply more generally 
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was shown in a second study which included selected freeze -dried vaccines as well 

as a liquid vaccine prepared in different strengths. For each vaccine the level 

of allergy induced was found to remain relatively constant over the five -year 

observation period. These results are of interest also in that they show that 

some freeze -dried vaccines produce as durable an allergy as does a potent liquid 

vaccine; that they produce as strong initial allergy had been found previously. 

One of the freeze -dried vaccines referred to is of particular practical importance 

as it has been shown to be remarkably heat stable, producing almost as strong 

allergy after prolonged exposure to 37 °C as before. Whether the allergy it 

produces after such heat - exposure is as durable is being investigated in a third 

field study. 

BCG vaccination at specified intervals of all children found to be tuberculin - 

negative is a routine procedure in many countries, and a trial in Czechoslovakia is 

designed to assess the effect of revaccination primarily in terms of allergy 

production.. According to the normal practice in Czechoslovakia the children are 

given BCG vaccination before the age of school entrance and are revaccinated, if 

indicated, at the age of 10 and again at the age of 14. To permit a controlled 

comparison of the allergy- producing effect of revaccination, this practice has been 

modified in the trial area. Only half of the schoolchildren eligible for 

revaccination at the age. of 10 are revaccinated, the other half being revaccinated 

four years later, at the age of 14. 

A trial of BCG vaccination which started 10 years ago in India includes about 

15 300 initially tuberculin -negative children, of whom 6700 were vaccinated and 

8600 were left unvaccinated as controls. A preliminary assessment was made after 

about four years' fóllow -up. At that time, however, too few cases of tuberculosis 

had appeared in the trial population to permit any definite conclusions to be drawn. 

It is expected that it will be possible to carry out a final assessment in the near 

future. 

As there are indications that persons with non -specific sensitivity have some 

degree of acquired immunity to tuberculosis, a trial has been designed to assess the 

protective effect of BCG vaccination in one of the many tropical and sub -tropical 

areas where low -grade non -specific sensitivity has been found to be highly prevalent, 

According to preliminary plans, it is intended to select a study population of 

around 125 000 children. BCG vaccination, using different widely employed products, 

will be given both to children with low -grade tuberculin sensitivity and to children 
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with no sensitivity. The main question to be answered by a long -term follow -up 

of the study population will be how much increase in immunity can be obtained by 

BOG vaccination in persons with low -grade non- specific tuberculin sensitivity. 

A project is planned to investigate the relative effectiveness of BCG 

vaccination by the intradermal and oral routes in Brazil, where the oral route is 

in general use. The initial phase of the project will consist of a comparative 

assessment of the degree and duration of the post -vaccination allergy produced by 

the two methods; special emphasis will be given to assessing the reduction of 

allergy (desensitization) reported to occur after repeated oral vaccination. 

Studies on simultaneous BCG and smallpox vaccination have been planned in. 

Burma and China (Taiwan) to examine the possible interaction in terms of immunity - 

smallpox -take and tuberculin allergy - and frequency of local complications. 

Tentative results indicate that this can be used as a technically safe public 

health procedure which will reduce cost and increase coverage. 

Considerable gains in terms of cost, training, integration, and coverage 

could become possible in many developing countries through indiscriminate BCG 

vaccination, i.e. dispensing with the tuberculin test before vaccination. The 

first results from pilot studies in Kenya and India indicate that this vaccination 

procedure will not give rise to an intolerable frequency or seriousness of local 

complications in groups with relatively low prevalences of strong tuberculin 

reactors. 

Several laboratories have during recent years reported promising results in 

regard to the immunizing potency of mycobacterial fractions. It is therefore 

conceivable to isolate immunizing fractions that could be given in such doses and 

adjuvants as to exceed the protective value of BCG vaccine and perhaps at the same 

time avoid inducing tuberculin allergy. To rationalize individual efforts in this 

field long -term co- operative research is contemplated. 

Operational Research 

The utilitг of the concept of research into total tuberculosis control services 

and treating the system as a living organism in its proper environment is being 

tested by a large project in India. It is already clear that this "science of 

common sense" gives better results in developing public health strategies in 

tuberculosis control than the conventional pragmatic, and by necessity often 

biased, approach. 
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3. FUTURE DEVELOPMENTs 

The tendency to over -simplify the epidemiological behaviour of tuberculosis 

has not always been conducive to a rational deployment of available control tools. 

Thus any technical concept of the epidemiological and biological eradication of 

tuberculosis depends on accurate and detailed knowledge of the ecological chain - 

reaction between infector and infected - for instance, on the fact that, in many 

developed countries, the great majority of new cases of tuberculosis occur as a 

cohort phenomenon related to the transmission of infection decades ago. Long -term 

research for such purpose must be carried out on a broad geographical basis and WHO 

has, therefore, a natural role to play as co- ordinator of design, methods and 

techniques. 

Many of the present diagnostic techniques need considerable sharpening, and 

altogether new ones have to be developed and tested: simplified classification of 

the allergenic, immunogenic and pathogenic properties of typical and atypical 

mycobacteria; epidemiologically meaningful techniques for drug sensitivity and 

resistance; serological techniques to determine mycobacterial activity in the 

human body; more specific sensitifs to classify different types of tuberculin 

allergy. Research on these problems requires inter- country studies and WHO shoi.ld, 

therefore, logically assume a stimulating and co- ordinating role. 

With the high level of infection- transmission that is likely to continue in 

the developing countries over the next decades any increase in the specific 

community resistance to tuberculous infection remains not only the cheapest, but 

also ecologically the wisest attack. The unknown immunogenic significance of 

high prevalences of non -- specific tuberculin reactions at an early age in most of 

the developing countries makes controlled trials with different strains of BCG 

essential. As the mycobacterial flora causing the non - specific allergy apparently 

varies in type and intensity in different geographical belts, such studies would 

have to be carried out on an international basis to yweld fruitful results. 

Furthermore, as immunization •'_oes not play a crucial role at this epidemiological 

juncture of tuberculosis in many of the developed countries, far too little 

experimental research is carried out to find more potent and preferably non - 

allergizing vaccines through, for instance, fractionization of mycobacteria. WHO 

should bring technical and moral pressure to bear on this unsatisfactory situation. 
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-- Research in chemotherapy in the developed countries is mainly confined to the 

study of new- drugs.'that._'under. highly individualized administration will cure the 

last few per cent. of tuberculous cases not responding- satisfactorily to existing 

drugs. ' The research need for the developing countries is just the opposite, 

namely, to find effective, cheap and non -toxic drugs lending themselves to 

standardized application among the great majority of cases with a minimum of 

specialized supervision - for instance, studies on the technical and operational 

applicability of intermittent drug administration. WHO has an important function 

in assisting the developing countries to bridge this research gap. 

Most striking of all facts in tuberculosis is perhaps the existing excess oî 

knowledge over the socio- economic absorption capacity in the developing countries. 

Through operational research projects, in which logical thinking, careful 

observation and methodological analysis replace individual biases, WHO can assist 

these countries in making the most of their scarce resources. 
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LEPROSY 

1. GENERAL TRENDS OF RESEARCH 

Research in leprosy, as in other diseases, has greatly benefited by the 

application of the newer techniques of medical science. At present most work is 

being undertaken in therapy, BCG as an immunizing agent, the immuno -allergic 

relationship between tuberculosis and leprosy, epidemiology, the lepromin reaction, 

and the transmission and cultivation of Mycobacterium. 

Sulfones remain the drug of choice, but they do not provide quick results and 

more effective drugs are urgently needed. 

Тrj.als of thiosemicarbazone (TB -1), thiourea derivatives, derivatives of ethyl 

mereaptan, cycloserine and long- acting sulfonamides continue. A derivative of 

ethyl mercaptan (Etisul) was thought to hasten clinical and bacteriological improve- 

ment; however, further studies by many leprologists have shown that Etisul alone 

or in combination with DDS has not, in general, produced such results. Diphenyl- 

thiourea has been shown to be effective and has a very low toxicity. However, its 

effects are much reduced during the second year of treatment. Trials with an 

injectable compound will be initiated. в -663 (rimino compound, a substituted 

anilino- aposafranin), used in a preliminary clinical and bacteriological trial, does 

not seem to be better than sulfones and causes melanosis. According to some 

authors, long- acting sulfonamides are at least as effective as sulfones, but further 

trials are needed. 

Chemoprophylaxis has been studied, but no definite conclusion has yet been 

reached as to its value. 

The prevention of leprosy by BCG immunization has received much attention. 

The vaccine appears able to produce a positive lepromin reaction in children, 

especially in those under four years of age. Adequately planned field studies are 

necessary to evaluate the protective effect of BOG on contacts and exposed 

populations. 

Immuno- allergic and epidemiological studies have continued to determine the 

correlation between tuberculosis and leprosy. 
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Epidemiological studies, including studies on transmission and the factors 

influencing it, on the influence of genetic mechanisms on the incidence and form 

of leprosy, and on the response to lepromin tests, have aroused special interest. 

Study of the lepromin reaction continues; its nature and significance; 

origin of natural reactivity; enumeration of Myco. leprae for the standardization 

of lepromin; grading of the lepromin reaction; induction of reactivity to 

lepromin by repeated testing, reactivity to normal skin tissue in control studies, 

relationship between quantity of bacteria and skin reaction; use of diluted 

antigen; correlation with tuberculin; influence of BCG; and comparison of 

macroscopic readings and microscopic findings. 

The inoculation of leprosy bacilli into the ears and testes of hamsters, the 

peritoneum, testes and skin of Calcutta hybrid black mice and the foot -pads of mice 

has, in the hands of some workers, produced active but limited infection. 

Attempts to grow Myco. leprae and Myco. leprae murium in tissue cultures 

continue. Limited multiplication of Myc, leprae has been obtained in Schwann's 

cell cultures, and of lyc, leprae murium in macrophages, spleen cells, spleen 

tissues and fibroblasts. 

All the above -mentioned research has immediate practical application. Advances 

in the therapy of tuberculosis and of the mycoses may eventually give some clue to 

the treatment of leprosy. 

2. WHO'S PROGRAMME AND ACTIVITIES 

The general purpose of WHO's programme is the stimulation of research in such 

practical aspects as drug trials, chemoprophylaxis, immunizing agents, inoculation 

and eü.ltivation of Myco. leprae, epidemiology, and standardization of lepromin, and 

serology in relation to some of the above studies. All these activities are 

related to the practical needs of WHO leprosy field projects and are being carried 

on in various countries. 

Drug Trials 

The efficacy of new drugs (Methimazole and Etisul) has been investigated, as 

well as that of the long -acting injections of sulfones. The latter are important 

in the treatment given by mobile units. 
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Drug trial centres collaborating with WHO have had some difficulty_ in . 

following the requirements of WН0 "controlled clinical trials ", as the number of 

untreated lepromatous patients available is usually not sufficient; very often 

it has not been possible to have statistical advice on the planning and analysis 

of the findings, or an independent appraisal, by a consultant from another 

institution, of clinical status before therapy, at intervals throughout the study, 

and at the end of the trial. 

Methimazole (Antithyroid Drug) 

In Brazil the estimation of the iodine in the blood in 20 untreated leprosy 

patients showed that all (13 lepromatous, three tuberculoid, two reactionary 

tuberculoid, one borderline and one indeterminate case) had between 3.g and 7.5 

gamma per 100 ml. These are normal limits in Brazil. Seven patients were treated 

with Methimazole. The drug was inefficient in lepromatous cases, there being no 

clinical or histopathological improvement of the lesions and no bacteriological 

reduction in nasal or skin smears. According to the report: "There is no need 

for further investigation with Methimazole in the therapy of leprosy. This proved 

to be completely inactive ". 

In Nigeria, five adult patients with severe lepromatous leprosy received 

Methimazole over a period of nine months. Because of more or less severe side - 

effects, none of the patients was able to take the drug without interruption over 

the whole nine months of the trial. The average total interruption of treatment 

was Six weeks. No signs of hypothyroidism became apparent during the trial. 

Two patients improved during the course of treatment, one of them markedly so; the 

lepromatous condition in this patient was complicated by borderline elements. 

Three patients were unimproved; one of them became definitely worse, with the 

appearance of many new lesions and the exacerbation of existing lesions. From the 

clinical and bacteriological findings in these few cases it was not considered that 

larger trials were indicated. 

In Venezuela, no bacteriological or clinical improvement was observed in 20 

lepromatous patients. 
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Repository DDS 

In Brazil it was observed that, among the different kinds of sulfone 

suspensions for intramuscular injection supplied by an American firm, only two, 

which gave results comparable to those obtained with the usual sulfone preparations, 

could be administered without side reactions - 60 K 69 (250 mg DDS per ml of ethyl 

chaulmoograte gelled with aluminium stearate), and 60 K 195 (250 mg DDS per ml of 

ethyl chaulmoograte gelled with aluminium onostearate). 

The dosage was 5 ml weekly for three months, and then fortnightly for another 

three months. Traces of DDS were found in the blood up to the 113th day after the 

end of the treatment, and traces of the drug were found in the urine after 130 days. 

No sign of clinical toxicity, nor any other side -effects, were observed. 

In Nigeria a suspension of DDS in ethyl chaulmoograte, gelled with aluminium 

stearate (59 K 4Э-01) was given intramuscularly to patients and sulfone blood levels 

were determined at regular intervals. The reported stated: "It was not considered 

that an adequate blood level could be maintained for more than three weeks. The 

local reactions in the tissues as the result of the injection of large volumes of 

suspensions of Dapsone, were too frequent and too severe to recommend this product 

for more general use ". 

In Venezuela, it was found that intramuscular injections of 6 ml of the 

aqueous suspension of DDS in ethyl chaulmoograte gelled with aluminium stearate gave 

sulfonaemias above 1 mg per litre for one month or more in lepromatous patients. 

This also occurred in lepromatous patients receiving the oleaginous suspension in 

doses of 8 ml. Some complications were observed in the patients receiving the 

oleaginous suspension - for instance, intense leprosy reaction and, in one case, 

symptoms of intoxication due to the dr. However, in these patients recovery was 

complete. 

In Mali, local tolerance of the preparation, even after doses of 10 ml, was 

good; however, with 10 ml of repository sulfone an adequate sulfonaemia did not 

last more than 20 days. 

The clinical and bacteriological results in the nine patients treated with the 

repository preparation of the American firm, and in those given bi- monthly injections 

of 1.25 g DDS suspension in ethyl chaulmoograte, were practically the same. 
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Diethyl- dithiol- isophthalate (Ditophal, Etisul) 

In Nigeria, it was reported that apparently "Ditophal in certain cases has a 

definite effect in lepromatous leprosy '. However, it did not reduce the period of 

treatment, and it neither caused a rapid decline of the bacteriological index 

compared with DDS nor increased the morphologically abnormal bacillary forms. 

. In Venezuela, five patients were treated with this drug in accordance with 

published methods. They were under observation for four months, but in contrast 

to the published results of other investigators, there was no bacteriological 

change. In 20 lepromatous patients treated for.s.ix.months'no . 
cl.iniéal ' or bacterio- 

logical improvement was observed.. . 

In Mali, resistance appeared at the end of three months. It was suggested 

that perhaps.rtisul might usefully be combined with DDS during the first three 

months of treatment. 

In Brazil, after five months' trial, it was observed that: "Etisul is less 

efficient than DDS, TB -1, Ciba'1906 and even such long- lasting sulfonamides as 

sulfametoxypyri.dazine. It has been difficult to obtain the co- operation of the 

patients because of the bad odour of the drug ". 

1.4 dimethуl -7- isopropyl- az'ulene (Az -8) 

In Nigeria, in view of the very satisfactory reports of the value of this'. 

substance in various inflammatory and allergic conditions (including one report on 

its use in leprosy) its value in lepra, reaction was investigated. Twenty -three 

patients, who in the course of their treatment with various antileprosy drugs had.' 

developed lepra reactions of varying severity, were treated with the drug by the 

oral and intramuscular routes. An initial improvement in some patients was followed 

by recurrence of symptoms, and even by exacerbation. The reactions were so severe 

that in five cases treatment had to be discontinued. The claims made for this 

preparation in the treatment of lepra reaction were not confirmed. 

Chemoprophylaxis 

The attack rate among contacts is generally high and may even reach 200 per 1000 

in some highly endemic areas. It is also known that among child household contacts 

the attack rate is much higher than among non -household, contacts and the general 

population. Therefórе trials are very; important to ascertain whether chemoprophy 

laxis is of value and, if so, what is the optimum duration aid. dosage. 
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In 1961 WHO requested an investigator working in chemoprophylaxis in India to 

analyse statistically his records of contacts of different types of leprosy in order 

to determine the attack rate in such contacts; to make a statistical analysis of exis- 

ting information on the results obtained so far in chemoprophylaxis in leprosy preven- 

tion; and to plan, with statistical advice, further experiments to assess the value of 

chemoprophylaxis and BCG in prevention of leprosy, using comparable groups of contacts. 

Up to now his statistical analysis of existing material has not supported the 

effectiveness of DDS chemoprophylaxis of leprosy. 

Immunization against Leprosy by BCG 

Research on immunity in leprosy might indicate the elements involved in the 

mechanisms of resistance and the factors influencing resistance. At present the 

lepromin reaction has shown that most people are resistant to leprosy, or at least to 

the malignant lepromatous type of the disease. It is not known why an individual 

or, in fact, most people have such resistance, while a minority are more prone to 

acquire leprosy and to develop the lepromatous type. 

The use of BCG in the prevention of leprosy is of great interest. Various 

studies indicate that BCG may produce the conversion to positivity of the lepromin 

test and that with or without BCG there is an anergic group in which lepromin posi- 

tivity cannot be achieved. Information is needed on whether BCG would be useful in 

individuals exposed to Myco. leprae and especially in those who are persistently 

lepromin negative. Field studies are necessary to determine the role of BCG vaccina- 

tion in leprosy prevention. These are difficult, because of the relatively low 

incidence of leprosy and the need to follow up the group studied for some years. The 

importance of this question emphasizes the urgent need to continue research in the 

preventive value of BCG in leprosy. 

A study of this problem will begin in 1963, in the Mandalay and Shwebo districts 

of Burma. The BCG trial should be conducted primarily in child household contacts 

from 1 -14 years of age, of lepromatous cases and in a group of schoolchildren not 

exposed to leprosy at home. If there are sufficient children, in addition to the BCG 

and the control groups, a third group will be studied to determine the effectiveness 

of chemoprophylaxis. 

A team comprising a leprologist (team leader), a statistician and a laboratory 

technician, complemented by local staff, will make the study. All the children 

included in the trial will be examined periodically for five years. 
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Inoculation and Cultivation of lyco. leprae 

Inoculation and cultivation of Мусо. leprae, when achieved, will provide new 

possibilities for the study of the pathogeny and epidemiology of leprosy and will 

facilitate the screening of new antileprosy drugs. The cultivation of Myc. leprae 

may lead to the preparation of an effective vaccine against leprosy-. 

Cultivation in Tissue of Myc. leprae 

Iced biopsies are sent by WHO from Burma to the United Kingdom for study. 

In particular, the morphology of the bacilli is being stud.iёd- by- ёiectron microscopy 

and the results are related to the clinical type of leprosy and to the treatment 

received by the patient. These studies have shown that 50 per cent. or more of the 

bacilli from untreated lepromatous cases are non -solid, and thus probably dead. 

In the same laboratory, attempts to cultivate Myc. leprae are continuing, as 

well as tissue transplantation studies. No evidence has so far been found that 

bacilli had multiplied in transplants of human leprosy tissue and embryonic human 

skin or embryonic guinea -pig skin soaked in a suspension of lyc. leprae in the 

brains of adult guinea -pigs. 

Transmission of Human Leprosy to Laboratory Animals 

(1) Transmission studies of human leprosy to hamsters 

This work is being carried out in the United States of America. Inoculated 

animals are followed until spontaneous death and at autopsy the spread of the bacilli 

and the tissues in which they occur are observed. The strains of the "N" and "Q" 

mycobacteria from lepromatous material inoculated in 1957 into the ears and testes 

of hamsters are being maintained. The "Q" strain has now been passed from hamster 

to hamster nine times and the "N" strain 10 times. 

Studies in various animals indicate that these interesting mycobacteria are 

not Мусо. leprae. Their identification with other pathogens has not yet been 

established. The organisms grow readily on L3wenstein- Jensen media. Another 

strong reason for believing that they are not Tyco. leprae is the fact that in the 

experimental lesions of the hamsters they show no tendency to invade nerves. 
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The second phase of the work, however, indicates that in a number of 

experiments in which human material is inoculated into the ears of golden hamsters 

there is, after a period of from 12 to 24 months, evidence of slow growth. Many 

of these animals do show intraneural bacilli. Transfers from infected ears to the 

ears of healthy hamsters indicated that the organism continued to grow. Because 

of the many months required for evident growth and the short life of the hamster, 

it is doubtful whether these lesions will develop very much beyond the stage that 

has been demonstrated. 

(2) Transmission of human leprosy to murine rodents 

In Argentina the following work has been undertaken: 

(a) Human leprosy material has been inoculated to black laboratory hybrid 

mice (cross -bred Indian house mice (Mus. musculus) and Swiss albino females) 

according to the Chatterjee method. Thirty -nine hybrid mice were inoculated 

and, after two years, of the 14 animals still alive none showed symptoms of 

infection and four showed alopecia of the whiskers. No abnormality was found 

in the autopsies. . 

(b) Human leprosy material was also inoculated into hybrid laboratory mice 

(cross -bred NBA and D58 males with Swiss albino females). About 35 per cent. 

of the mice developed alopecia of the whiskers (males) and of the face and 

whiskers (females). 

(c) In a further group of mice, three factors supposedly conducive to 

obtaining a positive inoculation were combined: pure bacillary inoculum, 

hybrid mice (Chatterjee) and extract of lepromata. After three months the 

majority of the female mice had developed alopecia on the head and around the 

eyes; all the males appeared to be normal and had no alopecia. 

In a laboratory in the United Kingdom, many Calcutta hybrid black mice have 

been inoculated intraperitoneally, intracutaneously and intratesticularly with 

suspensions of Myco. leprae from iced biopsies sent by WHO. Except in one experi- 

ment, there is no definite evidence that active infection has been produced. 

In the same laboratory, rats fed with the Bergel type diet and injected intra- 

testicularly with suspensions of Myco. leprae failed to produce active disease. 

The only unusual finding was the deposition of some unidentified acid -fast material 

in the testes, spleens and livers of several of these animals. 



Epidemiology of Leprosy 

Epidemiological studies are needed to improve control programmes - investiga- 

tions of the influence of biological, climatic and environmental factors on the 

spread of the disease, the infectiousness of indeterminate and tuberculoid leprosy, 

especially in Africa, the portal of entry, the site of primary lesion, the attack 

rate in contacts and non- contacts in different age- groups, and individual and 

familial susceptibility. Genetic mechanisms may be important in the epidemiology 

of leprosy and studies on this subject can be expected to throw light on the 

susceptibility to Myco. leprae of individuals, families and populations. 

A study will be made in different areas on possible genetic relationships and 

variations in the susceptibility of individuals, families and populations to Myco. 

leprae. The results may contribute to better control of the disease and may also 

provide more precise data for the planning of drug trials and trials of chemoprophy- 

laxis and of immunization in the prévention of leprosy. 

Standardization of Lepromin 

The lepromin test has made possible great progress in pathology, epidemiology, 

clinical diagnosis, prognosis, classification and control. Studies on the immuno- 

allergic relationship between tuberculosis and leprosy and on the possible 

preventive effect of BCG on leprosy have been generally based on the lepromin 

reaction. Hence the need to standardize lepromin. 

In the United States of America the bacillary content of 15 samples of lepromin 

received from 10 sources ranged from 28 to 2592 /unit volume, when bacilli were 

present. It was stated that "attention is not being given to careful selection and 

adequate pooling of lepromas, to incorporating standard concentrations of leproma in 

the final lepromin suspension, or to comparing recent versus previous lots by 

microscopic or clinical assay ". 

Further study of declumping in certain samples is needed and the report 

continues: "There seem to be two alternative possibilities for eventual standardiza- 

tion of lepromin: (a) to standardize bacterial numbers irrespective of tissue 

concentration (i.e. by pooling or dilution); (b) to separate the bacilli from 

tissue components prior to preparing standardized suspensions of M. leprae." 

Techniques for the liberation of small spherical units from the bacillary forms 

of mycobacteria have also been developed. 
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Serology 

In Brazil, sera from lepromatous leprosy patients were subjected to a number 

of tests, including flocculation, agglutination and complement- fixation. 

'A correlation was found between the leprous antibody content and the reactivity 

with "cardchol" antigen, but not with the Trypanosoma cruzi antigen, cardiolipin 

or Rubino antigen. The reactivity of leprous sera with tubercle bacilli antigen 

in the quantitative complement- fixation test decreased in three patients with 

lepromatous leprosy during sulfone treatment. When syphilis was present in a 

lepromatous patient, the effect of treatment of the two infections with sulfone 2.d 

with penicillin could be followed by the changes in serological tests. 

In the same laboratory, a study was made of reactions for syphilis, Chagas' 

disease and brucellosis among 2+33 lepromatous patients and their relation to the 

amount of antibody for tubercle bacilli antigen. It was evident from the results 

"that a correlation between serum reactivities with tubercle bacilli antigen and 

with cardiolipin exists. The finding should be confirmed by other specific 

serological tests such as treponema Reiter fluorescent antibody detection and 

complement -fixation with treponema antigen. At present these two techniques are 

being adjusted for use with lepromatous sera ". There was also "marked influence 

of leprous antibody in the serum reactivity with Trypanosoma cruzi antigen . . . ". 

The results showed "that there isno cross -reaction between syphilis and Chagas' 

disease . . . A similar observation can be made of lack of correlation between 

reactivities with cardiolipin and with Brucella antigen ". 

Э. FUTURE DEVп,OPМЕNтS 

Drug trials have shown the usefulness and limitations of sulfones and other 

drugs, which are, however, still far less effective than those obtained with 

penicillin in yaws and syphilis. Several years of treatment are usually required 

before the disease is arrested and lepromatous patients can be discharged; 

consequently, many of them gradually become irregular in their treatment or even 

abandon it. New drugs both for treatment and prophylaxis are needed and the 

interest of chemical laboratories in this work should be encouraged. At present 

chemoprophylаètic studies have been supported by WHO only in India. 
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Studies on the prevention of leprosy by BCG immunization and on the immuno- 

allergic and epidemiological correlation between tuberculosis and leprosy should 

be encouraged. 

The new leads on cultivation and transmission of Myc. leprae to laboratory 

animals should be followed up. Unfortunately only a few investigators are working 

-on this subject. 

Electron microscopical studies of the morphology of Myco. leprae from treated 

and untreated patients should be continued and related to transmission in laboratory 

animals to determine whether the non -solid bacilli are dead or not. 

The epidemiological studies previously referred to should be undertaken. 

On the standardization of lepromiri, it is desirable to continue research along 

the lines indicated above. 

More extensive studies are needed of the quantitative complement -fixation test 

in untreated patients. The correlation between serum reactions with tubercle 

bacilli antigen and with cardiolipin should be confirmed by other specific serolo- 

gical tests such as Reiter treponema fluroescent antibody detection and complement - 

fixation with treponema antigen. Other research on immunity is needed. 
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ТгEPONEMATOSES 

The discovery of the treponemicidal effect of penicillin and the introduction of 

treponemal antibody testing (TPI) some years back greatly stimulated the development 

of methods for the public health control of the treponematoses. Early clinical and 

laboratory research on repository penicillins gave basic information on the time -dose 

relationship in the use of single -injection techniques, and gave treponemicidal blood - 

level durations that approximated or even exceeded the incubation period of treponemal 

disease. This suggested an unprecedentedepidemiological mass control potential 

against treponemal. infections, particularly in developing countries, where endemic, 

extra- venereal treponematoses were prevalent and where little impression had been made 

on the reservoir of yaws, endemic syphilis and pinta by the multiple- injection 

procedures required by previous metallotherapy. 

1. GENERAL TRENDS OF RESEARCH 

In the new "ideal" circumstances, the findings in field research projects led to 

a world -wide attack on endemic treponematoses, based on curative and preventive mass 

treatment with long -acting penicillin. In mass campaigns sponsored by WHO in 45 

countries between 1950 and 1960, 281+ million examinations were made representing some 

125 million individuals, of whom 40 million were treated with long- acting penicillin. 

Within a few years a spectacular initial reduction of endemic treponematoses took 

place. Thus, the prevalence of yaws was reduced from between 20 to 30 per cent. 

clinically active lesions to between 0.1 to 0.5 per cent., with few infectious lesions 

remaining and a slowly receding seroreactivity in large populations of tropical 

developing countries. .Problems of "disappearing" endemic treponematoses arose, 

requiring evaluation of results and field research based on specific treponemal, anti- 

body testing (TPI). .Studies were undertaken to determine points of preference for 

1 

epidemiological attack in the-later stage of the endemic treponematoses programme. 

In yaws campaigns a flexible approach was taken to the emerging need for continued 

epidemiological surveillance: either this was entrusted to inadequate, but slowly- 

2 

1 Unpublished document, WH0 /VDТ /301 

2 
Wld 11th Org. techn. Rep. Ser. 1953, 63; 1960, 190 
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developing rural, school and other local health services, or an "integrated" approach 

was used from the beginning of the mass campaigns. The health administrator was faced 

with epidemiological surveillance problems similar to those that subsequently arose in 

other "mass campaign" diseases, notably malaria. These problems continue to represent 

suitable areas for public health research. 

Victory over venereal syphilis was apparently celebrated prematurely at the time 

when incidence rates fell to their lowest level in many countries between 1955 and 1958. 

Since then, a significant, persistent, rising incidence of this infection has taken 

place in 76 out of 105 countries and territories, according to a recent world-wide 

study .l In some instances, the rates have approached or exceeded the maximal incidence 

peaks in the first few years following the Second World War. The general trend of 

research in this area has subsequently been towards improving individual and block 

methods of contact- and case - finding (United States of America), and towards undertaking 

sociological and behaviouristic studies in epidemiological problem groups of the 

population. A markedly higher incidence of syphilis (and gonococcal infections) now 

prevails in teen -age and other groups, where health education methods have apparently 

failed to prevent the infection from spreading. The general recrudescence of venereal 

syphilis (and gonococcal infections) is not related to the relatively small nurdber of 

penicillin reactors among allergic individuals - where "second- string" antibiotics have 

become available as a result of clinical research - nor have studies shown any indica- 

tion of changing sensitivity of treponemes to penicillin .2 A "therapeutic paradox" 

has thus arisen whereby the "ideal" therapy remains available but cannot apparently be 

applied in an epidemiologically effective way to control the disease. This may be due 

in part to the over -confidence in antibiotics developed by the public, a certain 

indifference shown towards epidemiological notification by the profession, and failure 

to maintain control measures at previous levels by health administrations. 

A search for new or improved diagnostic techniques has been confined almost 

entirely to the field of serology. The specificity of the TPI test has not been in 

doubt, and it is today the ultimate arbiter test in problems of doubtful treponematoses 

serology. Study of other, less complex and less expensive serological tests, using 

1 Unpublished document, WHO /VDT /300 

2 
gild 11th Org. techn. Rep. Ser. 1960, 190 



the whole treponeme or its fractions as antigens, has been another trend. Also in 

the treponematoses, the application of Coons` fluorescent antibody technique (FTA) has 

aroused wide interest because of the possibility of using it in laboratories in 

developing countries where ТPI testing would not be possible. 

Pathogenic treponemes have so far not been grown in vitro, and research in this 

fundamental area is active, but slow. Immunological studies have established the 

presence of a series of different, overlapping antibodies to lipoidal and treponemal 

antigens, with varying qualitative and quantitative characteristics at different stages 

of development of the treponematoses. Other research in recent years has been directed 

towards defining the elements and structure of pathogenic and non -pathogenic treponemes 

and undertaking biochemical and immunological studies of non -pathogenic treponemes as 

models for investigations of the pathogenic organism. 

2. mio'S PROGRAMME AND ACTIVITIES 

• The programme developed at a time when interest in the treponematoses was 

declining among research workers, with the introduction of highly - effective antibioticsh 

A lack of study material was the result of the very rapid decline of venereal syphilis 

after the Second World War in countries with the type of institutions required for 

solution of some of the basic research problems.1 At the same time the broad attack 

on endemic treponematoses went forward in developing countries under WHO auspices. 

A number of collateral research activities arose as a natural extension of the practical 

needs of the WHO treponematoses field programme; they included standardization of 

nomenclature, classification of lesions, quality criteria for penicillin preparations, 

dosage norms, etc. On the other hand, WHO's efforts had already early been directed 

towards the co- ordination and evaluation of specificity, sensitivity and reproducibility 

of serodiagnostic tests, with a view to the standardization of basic techniques in this 

traditionally complex field. In WHO- directed inter - laboratory assays, reference centr 

in the United States of America and Denmark collaborated with national laboratories in 

several countries to establish international reference preparations for antigens and 

reactive sera. These activities replaced the international serological conferences 

held before the Second World War by the League of Nations Health Division. - A -pilot" 

1 
Unpublished restricted document, ÍNТ/VDТ /1 8 
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study in 1950 involved six laboratories - in Norway, the United States of America, 

the United Kingdom, Israel, India and Guatemala - and a subsequent one 29 laboratories 

in 16 countries. International cardiolipin and lecithin reference preparations were 

established in 1951, 1954 and 1958.1 Following further inter -laboratory studies 

between 1951 and 1957, an international standard for reactive human syphilitic serum 

was established in 1959.2 

From a long -term point of view, it was considered to be a WHO function to keep 

basic research alive and directly and indirectly to encourage fundamental studies. 

The wisdom of this outlook cannot be doubted in the light of (a) the significant 

recrudescence of venereal syphilis in the last few years, (b) present lack of knowledge 

on the stability of the treponeme -host balance in large endemic treponematoses areas, 

where infectiousness has regressed under the penicillin attack, and (c) the possible 

introduction of venereal syphilis into such areas, where a new, susceptible, 8ero 

negative generation is approaching puberty. 

The WHO treponematoses programme is therefore oriented also towards basic research 

that may yet lead to additional tools that will help to make the public health control 

of the treponematoses more effective in developing and developed countries. Thus, the 

main emphasis in research has been on studies aiming at the cultivation of pathogenic 

treponemes in vitro and the possible development of an immuno- prophylactic agent; 

antigenic fractionation possibly leading to serological or dermatological tests capable 

of differentiating between the treponematoses; and the definition of protective 

antibody principles by immunochemical studies in man. On the other hand, little 

advantage has been taken by research workers of the information slowly accumulating on 

humoral and tissular characteristics of the defence against reinfection (or cross 

infection) in previously infected individuals. The same is true of.the possible, role 

of auto- sensitization and. 'distorti.,on ' of immune responses in the course of the, 

treponematoses, including the study of aberrant complications with immunopathological 

manifestations in the early stages of the disease. 

In the epidemiological sector, WHO has been promoting research aimed at defining 

field and laboratory patterns of infection and diseaseat a. time when the picture of 

the endemic treponematoses is rapidly changing. 

1 Wld 11th Org. techn. Rep. Ser. 1954, 86; 1958, 147 

2 Wld 11th Org. techn. Rep. Ser. 1959, 172 



The programme received a stimulus from a series of recommendations made by a 

scientific group and by other advisory groups in the last few years.1 There are 

wide opportunities for the advancement of knowledge within the research programme 

envisaged, but few laboratories are qualified and prepared to undertake research work 

in this complex and unrewarding field; the number of qualified research workers is 

limited; and research in this area is inherently long -term. An appraisal of the 

situation in 1958 and in 1962 indicated, however, that stimulation, promotion and 

co- ordination by WНO have led to some further interest and more activities, both in 

the laboratory and in the field. 

Many aspects of the WНO treponematoses research programme have not been 

developed, and attention has been paid in a relatively limited programme to the 

priority areas indicated, including the support and development of reference and other 

services to research,2 consultant activities and the promotion of training of new 

research workers, and collaboration and communication between experts in the trepo: 

matoses and other fields 

Etiology 

From different WHO-assisted treponematoses projects (particularly those in 

developing countries) more than 40 treponeme strains of venereal and endemic syphilis 

and of yaws, from many countries, have been isolated and are maintained in the 

laboratory. So far it has not been possible to perpetuate T. carateum of pinta in 

the experimental animal beyond the first transfer generation. Attempts at classifi- 

cation of treponemes have been made, but biochemical and immunological knowledge is 

not sufficiently advanced to distinguish sharply strains and types, although broа.{ 

antigen differences have been shown among the treponemes of yaws and endemic and 

venereal syphilis. Efforts to classify non -pathogenic treponemes of man and animals 

continue, and a free- living treponeme of the soil, T. zuelzerae, has been isolated. 

A modest, but possibly important, beginning has been made in the last two years 

in studying the etiological significance of the serological pattern in yaws areas in 

terms of false seroreactors to lipoidal antigens, by using specific ТPI testing in 

random -sampled populations. Progress is slow because of the few laboratories prepаrc-' 

1 
Unpublished restricted documents INТ /VDТ /1К8, АСMR1 /30, AСгv 2/8 and AСm3 /5; 

Uld 11th Org. techn. Rep. Ser. 1960, 190 

2 
Unpublished document, WHO /VDT /RE> /8 

3 Unpublished documents, иТно/VDт/311, WHO/TPI/l) and Wно/VDт/SEно/98 
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to undertake the complex TPI testing on an extensive scale. In contrast to 

developed areas, where one to two per cent. false lipoidal antigen seroreáctors are 

encountered, more than 35 per cent. such false reactors were found in South -East 

Asia and the Western, Pacific, in samples of more than 5000 sera in each of two 

projects. Findings in other countries also indicate the need for a complete 

reappraisal, in developing areas, of the actual value, even in optimal technical 

conditions, of widely -used serodiagnostic lipoidal tests for the treponematoses. 

The lack of a generally recognized nomenclature of lesions originally produced 

much confusion in yaws campaigns. As important progress was made in WHO- assisted 

mass campaigns in many countries, differential diagnosis between yaws lesions and 

lesions of other etiology became important. An international nomenclature of yaws 

lesions and an atlas to help in the differential diagnosis of yaws were-- estaЫished 

by WHO to meet these situations. . 

Studies of Treponemes 

Morphological studies have shown that pathogenic treponemes can be distinguished 

fro!' the Leptospira, the Borrelia and a number of non- pathogenic treponemes - of which 

a growing number are being banked for biochemical and other investigations at 

laboratories collaborating with WHO. Phase - contrast and electron microscopic 

investigations of the free -living T. zuelzerae, as well as osmotic studies of the 

Reiter treponeme, have shown that the spherical bodies previously believed to be a 

phase of an extra -treponemal life -cycle represent degenerative changes. 

Cultivation studies of pathogenic treponemes, by different approaches, are being 

undertaken by several co- operating laboratories. Cultivation has not been achieved 

in mono -layer cultures of adult or embryonic testes, kidney, or liver cells. 

Phagocytosis by HeLa cells could not be obtained; attempts at infection of chick 

embryo and hamster cheek- pouches were unsuccessful. Another approach has been to 

study the physico- chemical changes in tissues infected with pathogenic treponemes in 

order to obtain information on the optimal intercellular conditions for growth, 

subsequently creating improved survival media of various compositions in vitro, which 

may induce pathogenic treponemes to prolong the six- to eight -day half -life so far 

achieved, or to sub -divide. In one laboratory, pH and Redox potential methods have 

been developed which may alter previous concepts of the requirements of multiplying 

treponemes. In another, it has been shown that, while sodium ions in concentrations 



used in normal physiological saline are toxic to pathogenic treponemes, potassium 

ions are not. In the study of growth requirements, the characteristics of non- 

pathogenic treponemes are investigated, particularly the Reiter organism, as a "model" 

from which information by analogy may elucidate growth-factors, biochemical composition 

or immunological characteristics of the pathogenic organism. This organism has now 

been cultivated in a synthetic, protein =free medium, showing that variants occur. 

Research in this area has been active, but may not be as productive as previously 

expected. 

Kinetics studies of the immune treponemicidal reaction in the presence of 

specific antibody and complement - which in the TPI reaction is extremely slow - has 

been another approach. It has been shown that lysozyme, invariably present in serum, 

is a participating factor, and that the TPI reaction can be progressively accelerated 

by quantitative addition of this enzyme.1 The important contribution of this 

observation lies in the further research which is resulting on metabolite aspects of 

treponeme survival and p possible subdivision, in the splitting-of the mucopolysaccharide 

capsule believed to envelop the pathogenic (as contrasted to the-non- pathogenic) 

treponeme,2 and in the development of a more rapid and simplified TPI technique, the 

"one -day TPI oil technique with lysozyme ",3 which dispenses with nitrogen and carbon 

dioxide and the long incubation (18 hours) required by the original technique. This 

discovery is currently being verified and may have implications for developing countries. 

Biochemistry and Immunology 

Considerable work undertaken in one laboratory has confirmed that at least one 

protein antigen exists which is common tea group of treponemes, .anging from pathogenic 

through culturable treponemes to those found outside the animal body. Alkaline shock 

or crushing under extremely high pressure releases Reiter protein antigens in macro - 

molecular form. The ribosomes of Reiter treponemes are unstable, and the antigens 

contain a certain amount of ribonucleic acid, although material obtained by differential 

centrifugation at 25 000 Gs has antigenic activity at a protein concentration of 2 µg per 

ml. Furthermore, polysaccharide antigens isolated from T. pallidum appear in some 

1 Unpublished document, lli0/VЛТ /RBS /20 

2 Unpublished document, WН0/VDТ /RES /18 

3 Unpublished document, WНO/VDТ /RES /21 



instances to be strain -specific and react with syphilitic serum. Evidence has 

confirmed that pathogenic treponemes are surrounded by a protective layer which makes 

their antigenic components less accessible to antibody action. The long incubation 

required in TРI testing, and the shortening of this period when lysozyme is added to 

the system, supports this concept. The antigenic component responsible for the TPI 

reaction only occurs in pathogenic treponemes and not in the non -pathogenic. 

The antigenic properties of different treponemal strains have been examined in 

cross -immunity studies, challenging animals, injected intratesticularly, by subsequent 

intradermal inoculation. Such "cross- infection" experiments indicated a close 

antigenic relationship between different strains of syphilis, and showed antigenic 

differences between syphilis strains and T. cuniculi, between yaws strains and 

T. cuniculi, and between syphilis strains and some yaws strains. Differences between 

endemic syphilis and venereal syphilis strains were also observed. 

The antibodies reacting in the Wassermann type of serological tests are mainly 

gamma- globulins; some belong to the macroglobulins. In non -syphilitic human serum, 

a fraction of the gamma -2- globulin reacts with lipoidal antigens. Serum from 

syphilitics past the secondary stage also contains Wassermann- reactive beta -2- globulins. 

In late disease, all reactive protein is located in this fraction, and possibly also a 

protective principle - which is not identical with the TFI antibody. 

Congenital experimental infection of the rabbit, hamster or mouse has not been 

achieved, although T. pallidum or T. pertenue were demonstrated in the ovaries and 

uterus tissues of the female and in the testicles of the male parent animals .l No 

modification of diaplacental permeability by cortisone or antiplacenta serum has been 

achieved. The same applies to aminophylline, which was reported to permit permeation 

of placenta by Borrelia. The intraperitoneal injection of immunologically immature 

neonatal rabbits (a few hours old) results in fatal disease of varying duration, with 

abundant florid lesions on peripheral cold body parts. Antibody production in rabbits 

after birth parallels the development of plasma cells, which are not found before the 

end of the first month of life. The possibility of survival in the host of modified 

treponemes as a requisite for continued ТРI reactivity is being studied in animals and 

man. 

1 Unpublished document, WHO/VDТ /RES /7 
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Diagnostic Procedures and Standardization 

1. Following the discovery of the immobilisines at the International Trepone- 

matosis Laboratory Center, co- operative inter -laboratory studies1 of the TPI test were 

organized by WHO with laboratories in the United States of America, Denmark, France, 

the United Kingdom, the Federal Republic of Germany, Italy and Canada. Reports of 

research, clinical trials, exchanges of sera, and testing of freeze -dried specimens 

prepared by WHO reference laboratories guided the slow introduction of this complex 

procedure in a limited number of advanced laboratories, which were in turn themselves 

made part of the inter -laboratory programme.2 By 1960 there were 41 such laboratories3 

undertaking TPI testing in 25 countries, practically all of them located in Europe and 

the Americas. A special collaborative study of specimens was undertaken among 

leading laboratories, and further information on the kinetics of the ТPI reaction 

became available, including velocity aspects, extent of antibody binding, etc. The 

specificity of the ТPI test was unequivocally established in these studies, as was 

the qualitative reproducibility of the test. Subsequent studies in Norway, Denmark 

and Finland on the sensitivity and specificity of the ТPI test have shown its 

superiority as compared with other treponemal (and lipoidal) tests, based on treated 

late -case material of syphilis and on untreated clinical disease followed for 50 years 

or more. 

Quantitative reproducibility of the TPI test remained relatively poor in all 

inter -laboratory studies, particularly as regards lyophilized test. sera. It has so. 

far not been possible to establish internationally -acceptable standard TPI reagents or 

control sera. Work in the United States of Americas and Poland on the influence of 

lysozyme in the ТPI process, with and without oily overlayer in the "one -day test ', 

shortened to six hours the otherwise long incubation necessary in ТPI testing. The 

simplification of ТPI testing and the extent of gaseous requirements are currently 

under study also in the USSR. 

1 Unpublished docÚ.ment W1O /TPI /2 

2 
Unpublished documents WНO /TPI /3, 4, 5, 7, 9 and 11 

Unpublished document WНO /ТРI /12 

L' 

Unpublished documents WНO/VDТ/ RES /29- WНO/VDТ/ 314, WНO/VDТ /SERо /102- WHD/VDТ /RES /25 
and WHO/VDT /SERO /1о3- WHO/VDT /310 respectively 

5 Unpublished document W1O/VDТ/RES /4- Wuо/VDT /285 

6 
Unpublished document WHО/VDТ/RFѕ/9 
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2. Soon after the early trials with Coons' fluorescent antibody technique in 

the treponematoses, the trepónemal fluorescent antibody reaction (FТА) was subjected 

to inter-laboratory assay of reproducibility, sensitivity and specificity. 

A co- operative project was organized by WHO from 1960 to 1962 among the principal 

laboratories in Denmark, France, Japan, the United Kingdom and the United States of 

America.1 As a first step, it was thought important to ascertain the confidence 

limits of this technique, in view of the likelihood of the FТA test being applicable 

in developing countries where ТPI testing could not be undertaken and where even more 

false seroreactions to lipoidal antigens were being found than was previously believed 

to be the case. The inter -laboratory assay findings are currently being analysed, 

but preliminary conclusions show that the FTA technique is reproducible in terms of 

reactive /non- reactive sera with an agreement approaching 95 per cent, among most 

laboratories. Problems persist, on the other hand, in regard to the quality, use 

and standardization of lyophilized antigens. False reactions do occur from natural, 

non - pathogenic treponemes of man and from serum substances. A simplified, standard, 

quantitative technique is also required. A second WHO inter -laboratory assay is 

therefore planned for 1963 -1965, aiming at the definition of method and the standardi- 

zation of reagents and control sera. Already, however, the limits of confidence with 

the current PTA technique are believed to justify promoting the introduction of FТА 

testing in developing areas. WHO is in the meantime studying the FTA seroreactor 

rates as compared with those found with TPI testing. Results show that the 

discrepancy between FТA and ТPI as an arbiter is less than five per cent. in developing 

areas. These studies are not designed to define the causes of false lipoidal sero- 

reactors. 

3. In the UHO- sponsored inter- laboratory investigations in 1958 -1959, some 

6000 serum samples were examined by various protein antigens from pathogenic treponemes. 

Sufficient agreement could not be found to justify the pursuit of this type of assess- 

ment before purer antigens became available. Furthermore, some 134 000 samples were 

examined over four years by various antigens derived from extracts of non -pathogenic 

Reiter treponemes.2 Considerable disagreement between ТРI and Reiter complement- 

fixation testing was found. Whole Reiter organisms, as well as protein material 

1 Unpublished 

2 
Unpublished 

documents WНO/VDт/RE5 /30, WнO/VDT/RES /31 and WнO/VDT /RES /32 

document WнO/TPI /12 
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resulting from cryolysis, ultrasonic disintegration, etc., are believed to contain 

at least one antigenic component common with pathogenic treponemes, but widely vary- 

ing results were obtained by different laboratories with different products. More 

recently, it has been found that Reiter treponemes may never have been isolated as 

pure cultures from single treponemes. However, Reiter protein complement -fixation 

testing appears to be more specific than classical complement- fixation and floccula- 

tion tests using lipoidal antigens, but considerably less so than FTA and ТPI. 

Serological tests using cardiolipin or alcoholic beef extracts as antigens are 

still used in the great majority of laboratories as the only serological test in 

treponematoses, and regional test performance evaluations have been organized by 

WHO. 
1 

4. Until laboratory facilities for FTA testing become available in developing 

countries, epidemiological /serological studies will require long -distance air trans- 

port of sera to base laboratories if exact information is desired. Preliminary 

investigations relating to sterility, antibody decay, etc., during transport were 

undertaken by WHO between 1950 and 1956.2 

Further studies of antibody decay in different conditions of transport have 

been undertaken since 1959. It has been shown that lipoidal antibody decays rapidly 

when subjected to temperature variations between 00C and body temperature, but that 

FTA and TPI antibodies withstand such variations for reasonable periods of time. 

Rapid freeze -drying does not appreciably affect antitreponemal or antilipoidal 

antibodies - an observation that facilitates the treponematoses research programme's 

contribution of large numbers of random sample sera to the WHO serum reference banks. 

The organization of large -scale studies of the treponemal antibody pattern in 

developing (or in developed) countries is complicated, and resistance to veni- 

puncture is sometimes encountered in developing areas. The WHO research programme 

in the last two years has therefore also been orientated towards experimentation with 

the use of blotting -paper discs as a transport medium for desiccated blood or plasma, 

1 

2 

techn. Rep. Ser. 1954, 79 

Unpublished documents 

Unpublished documents 

vнo /vDТ /SERO /6о, wно/VDT /sERO /72 and Wно/VDт /sERO /87 

WHO /VDT /SER0 /l9 and WHO/vDТ /SEBO /21; W1d 11th Org. 
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°to be réconstitutéd át á base laboratory for the FTA and /or ТPI tests. The 

preliminary results arè encouraging .l The work is being undertaken in laboratories 

in France and in Denmark. . Experimentation is also going forward in a laboratory in 

Switzerland with regard to rapid freeze -drying of serum on filter- or blotting-paper 

for storage purposes. 

Epidemiology and Public Health Control, Including Therapy 

Early WHO research showed that different batches of PAM (procaine penicillin G 

in oil with aluminium monostearate) from different manufacturers varied significantly 

in their resulting treponemicidal blood-level durations.2 This depended largely on 

the character of the vehicle and thus was in contrast to the later benzathine 

penicillin, the long -acting quality of which was related to the chemical structure 

of the salt itself. Nevertheless, suspension of this salt in oil and monostearate 

(вом) became necessary to avoid deterioration under tropical field conditions in mass 

campaigns. In view of the variability of PAM and the inacceptability of high 

relapse rates from sub- standard preparations when using single -injection techniques 

in a large programme, it became necessary to establish, through WHO, international 

minimal requirements which PAM preparations should meet., Of 663 PAM lots tested, 

21.4 per cent. failed to meet these requirements. The inconvenience of testing a 

large number of batches, the fact that the blood-level duration test was based on 

humans and not on animals and that the original penicillin assay method had wide varia- 

tions, led to extensive WHO research by one laboratory in the United Kingdom from 1958 

to 1962 which, following the establishment of a penicillin serum assay method with 

defined limits of confidence, produced a blood-duration test in the rabbit4 and the 

establishment of an international reference preparation for PAM .5 During the course 

of this project, new and basic aspects were elicited of the reversible binding of 

inactive penicillin in the serum, information which has proved of general value in 

serum assay studies. 

1 
Unpublished document GWНO/VDТ /RES /33 

2 Unpublished restricted document INT /VDT /122 and Corr.1 

Wid 11th Org. techn. Rep. Ser. 1953, 63 

4 
Unpublished document WHO/ВS /607- WНO/VDТ /RES /26 

5 UnpuЫished document Wн0/в3 /608- WrHO /VDТ /НЕS /28 
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In order to assist countries in the planning and evaluation of endemic trepone- 

matoses programmes, WHO has for many years promoted, and undertaken field research to 

elucidate the epidemiological behaviour of endemic syphilis and yaws in particular, 

at different levels of incidence and prevalence. Early studies of rapidly changing 

incidence and prevalence under the specific impact of long -acting penicillin were 

undertaken in Yugoslavia (endemic syphilis), and in Haiti, Indonesia and Nigeria 

(yaws). Methodological investigations of the nature and extent of contact treatment 

in relation to population coverage, survey interval, perimeter expansion, etc., and 

in relation to high and medium -low prevalence areas of disease, yielded information 

allowing fer epidemetric approximations reflecting near future trends.2 These 

investigations were the first part of longitudinal studies,3 still continuing, based 

on more exact surveys using lipoidal antigen screening and specifiê treponemal 

antibody testing (TPI and FTA), of large random population groups, to evaluate the 

stock and flow quantities of infection as well as disease. Thus, in a 14+ -month 

special investigation in Thailand, 10 years after the beginning of the yaws campaign, 

a 12 000 population sample was examined clinically and serologically according to a 

random design, in co- operation with the Thai health administration, the Statens 

SeruМinstitut, Copenhagen, and WHO. The following preliminary findings are considered 

important: (i) good correlation between TPI results (using T. pallidum as antigen) 

and original clinical findings; (ii) 35 to 50 per cent, false seroreactors to cardio- 

lipin antigen testing using TPI as arbiter test, but with significantly higher false 

rates in areas with endemicity of malaria and leprosy, or following recent smallpox 

vaccination; (iii) an excess of false, low -titre, lipoidal seroreactions'in the 

younger age -groups and a relatively low TPI reactor rate in the age -group 5 -10 years, 

where primary attack rates of yaws were highest when the disease was endemic several 

years ago; (iv) high ТPI reactor rates in the age -group 20 -25 years, where long- 

standing seroreactions could not be expected to revert; and (v) FTA test results 

approaching the TPI results within five per cent. of specificity. 

1 
Wld 11th Org. techn. Rep. Ser. 1950, 13; and unpublished document WHO/VDТ /220 

2 
141d 11th Org. techn. Rep. Ser. 1953, 63; 1960, 190 

Unpublished restricted documents INТ/VDТ /163, INТ /VDТ /16k, INТ /VDТ /165, and 
INт/vпт /167 . 



This epidemiological /serological study material - the first of its kind - is 

currently being analysed in detail. By the end of 1962, a second sampling survey 

was under way in the Philippines, which was initially a low- prevalence yaws area. 

The survey design is similar to that in Thailand. Experimentation with FTA 

testing is being undertaken to study its possible adaptation to field use. ..Similar 

projects are planned in Togo, Nigeria and Haiti for the period 1963 -1965. A great 

amount of new epidemiological knowledge based on material collected with uniform 

methods and techniques can thus be expected to become available over the next.few 

years. Apart from its immediate importance in evaluating the nature and extent of 

endemic treponematoses programmes, the information will represent baseline values 

for future trends. The analysis of the material will also provide new research. 

experience on the scope and limitation of field survey methodology. 

The above- mentioned epidemiological /serological studies are based on 

statistical sampling designs referable to the population, and the sera obtained are 

also utilized for further purposes. Aliquots are lyophilized and sent, together 

with identifying information, to the WHO serum reference banks. Such collection 

and long -term storage of sera for multipurpose studies are in accordance with the 

approach encouraged by the Advisory Committee on Medical Research,1 in connexion 

with the WHO immunology programme. 

З. FUTURE DEVELOPMENTS 

The present orientation of treponematoses research suggests that further 

developments are likely to take, place in the priority areas relating to cultivation 

of pathogenic treponemes, and the biochemistry and immunology of pathogenic and non- 

pathogenic organisms. Further knowledge may lead.to the definition of'immuno- 

prophylactic principles and simple, specific, serological and dermatological tests 

capable of differentiating between the- treponematoses. In view of the present 

uncertainty of the treponeme -host balance in both venereal syphilis and the endemic 

treponematoses, such additional public health tools are required notwithstanding the 

continued availability of "ideal" drugs. The epidemiologically effective use of 

such antibiotics is problematic in venereal syphilis because of the limitations and 

cost of contact- and case- finding methods.' Iг " éndemic treponematoses, the 

epidemiological recrudescence potential, particularly of yaws, is unknown in the 

uncertain circumstances of epidemiological surveillance that result from the rapid 

initial decline of the infectious reservoir under the impact of mass penicillin 

campaigns. 

1 Unpublished restricted document ACMR4 /11 



Cross -studies of treponemal immobilizing (ТРI) and fluorescent antibody (FTA) 

techniques in yaws, syphilis and eventually pinta are indicated, using homologous and 

heterologous antisera. Inter -laboratory evaluation of new FTA testing methods is 

planned, in order to define with more precision the limits of confidence of such 

methods in developing countries where ТPI testing cannot be undertaken and where false 

seroreactors to lipoidal antigens are numerous. Evaluation is required of the new, 

simplified, "one -dаy ТР' test developed in the WHO research programme, in order to 

study its possible adaptation to laboratory use in developing countries. Blotting - 

paper for transport of desiccated serum or plasma requires further research. It is 

also possible that freeze-drying of the blotting -paper for storage purposes would 

simplify future epidemiological /serological studies. 

Baseline studies of random samples of rural populations in endemic treponematoses 

areas will be continued in co- operation with «нО serological reference centres, using 

cardiolipin screening and FTA and TPI testing to define true and false lipoidal antigen 

seroreactor rates and their possible causes. These epidemiological research 

activities will continue to make available serum aliquots for lyophilization and 

inclusion in the WHO serum reference banks. 
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MALARIA. 

1. GENERAL TRENDS OF RESEARCH 

While the progress of the world -wide programme of malaria eradication is 

generally satisfactory, there are still some difficulties to be overcome before 

it can succeed as a whole. These difficulties can be divided into two main groups - 

administrative and socio- economic, and technical. 

The first group includes problems such as errors in the planning or implemen- 

tation of antimalarial activities, lack of trained personnel, shortage of funds, 

and the presence of some underestimated sociological factors or of specific cultural 

patterns (locking up of houses, the use of crop huts, replastering, etc.). 

Particularly important, however, are insufficient development of the rural health 

infrastructure and mobility of the population. There is no doubt that these factors 

carry considerable weight, and when they are recognized at a late stage of the 

programme, their correction is far from easy. 

The technical difficulties lend themselves far better to relatively rapid 

identification and correction through research, which in the past few years has 

been considerably extended. 

General trends of research in the field of malaria over the past five years 

are related to the gradual building -up and progress of global malaria eradication. 

With the development of the Organization's malaria eradication programme, changes 

in emphasis on various aspects of research have taken place. In the early years of 

malaria eradication, interest was mainly in the technical problem of application of 

residual insecticides, in the assessment of the duration of activity of various 

formulations, in the sorptive action of surfaces on which the insecticides were 

sprayed, and in the development of simple, robust and cheap spraying equipment. 

During recent years new interests in the field of research have become apparent: 

studies of the resistance of malaria vectors to residual insecticides and the 

development of a standardized technique for assessment of the susceptibility to 

insecticides have gradually assumed a higher priority. At the present time, however, 

there is an increasing interest in the quantitative epidemiology of malaria, in the 

epidemiology of disappearing disease, in new immunological techniques that might 



be valuable for case -detection and in the chemotherapy of malaria; moreover, 

investigations on the possible relationship between human and simian malaria and on 

the response of malaria vectors to insecticides, and field trials of new promising 

insecticides, now hold pride of place. 

An important aspect of malaria research is its flexibility and rapid adaptation 

to new, sometimes unexpected, happenings in the field. 

2. WHO'S PROGRAMME AND ACTIVITIES 

Introduction 

Although the primary aim of the World Health Organization in the field of 

malaria is to stimulate, assist and co- ordinate malaria eradication activities all 

over the world, the attention paid by the Organization to problems of research on 

malaria has been steadily increasing during the past years. 

The Organization's research activities in malaria comprise: (a) fundamental 

research, (b) applied research, and (c) "incidental research". 

"Basic" or "fundamental" research refers to the pursuit óf knowledge in a 

definite branch of science, without necessarily taking into account the practical 

usefulness of such knowledge. While the Organization is naturally interested in 

some aspects of fundamental research, it does not consider that this has a high 

priority in activities which aim primarily at the eradication of malaria. By far 

the highest importance is placed on "applied research ", which is related to specific 

technical problems that have to be rapidly solved to overcome obstacles standing in 

the way of malaria eradication. As examples of what is needed, the following may be 

mentioned: (a) better knowledge of local epidemiology of unstable and stable malaria; 

(b) the improvement of the technique of case -detection; (c) fuller understanding of 

the behaviour of a number of important vectors; (d) assessment of. activity of old 

and new residual insecticides at given dosages and cycles on different surfaces and 

in various environmental conditions; (e) development of new antimalarial drugs and 

improvement of methods for their administration; (f) increased knowledge of the 

resistance of malaria vectors to insecticides. 
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All three types of research are to some extent interdependent; at times the 

solution of a practical problem may be found as a result of some fundamental discovery; 

at other times, field observations followed up experimentally may give rise to a 

development of a branch of basic science. 

The rather inadequate term "incidental research" is used to describe the gathering, 

sifting, classifying, comparing and consolidating of an enormous number of facts and 

observations resulting from normal field activities in malaria eradication. Such 

information, which is usually strictly utilitarian (results of malariometric surveys, 

precipitin tests and susceptibility tests, climatological data, etc.), covers all 

aspects of malariology, and is being collected in many parts of the world according 

to an established methodology and reported to the World Health Organization in a 

standardized way. 

This "incidental research" is a most valuable outcome of the Organization's 

operational activity in the field. Its importance is sometimes not fully realized 

and yet the large number of observations covering all aspects of malariology is 

most valuable scientific material which needs to be critically assessed, consolidated 

and summarized for the benefit of future research. The value of scientific obser- 

vation covering many areas of the world has been frequently proved. 

Parasitology 

Work was supported in Israel on the growth of exo- erythrocytic forms of 

Plasmodium gallinaceum in vitro. 

Trials of various sources of infective forms of P. gallinaceum showed that the 

initial infection of the macrophage cultures is most successful using whole ground 

chicken brain heavily infected with exo-erythrocytic forms of P. gallinaceum. It 

is intended to use the cultures of exo-erythrocytic forms as sources of infection 

of erythrocytes in vitro and as a known and constant parasite material for chemo- 

therapeutic assay, and for the investigation of metabolic pathways of malaria 

parasites generally and in relation to certain drugs. 

The finely adjusted biological mechanism of the infection of Anopheles with 

the malaria parasite of primates is still largely unknown. It has been shown recently 

that oocysts can develop experimentally in any part of .susceptible Anopheles but not 
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in a mosquito naturally resistant to infection; this suggests that there is some 

inherent enzymatic or other biochemical factor which influences the course of 

infection of an Anopheles in any of the following four stages: ookinete formation, 

ookinete penetration, oocyst growth, sporozoite penetration of salivary glands. 

The study of one aspect of this problem, namely the behaviour of the ookinete 

in relation to the presence of peritrophic membrane in mosquitos, was stimulated 

and assisted by the Organization and carried out in Switzerland. 

It has been found that the peritrophic membrane is quickly secreted and its 

development complete in 30 hours after a blood meal is taken by A 'ddes aegypti and 

Anopheles gambiae; in A. stephensi the formation of the membrane took 4-F8 hours, 

while no peritrophic membrane was seen after a blood meal in A. atroparvus. Ookinetes 

of P. gallinaceum adherent to the peritrophic membrane of A. aegypti were studied 

and seen to change their position very slowly. 

A study of the interaction and possible interference between viruses and 

malaria parasites in the mosquito host was started in 1962 following an observation 

made in the course of a malaria eradication pilot project in Uganda which indicated 

a possible relationship between an epidemic of O'nyong -nyong fever (a virus infection 

carried by A. gambiae and A. funestus) and a relatively low level of malaria trans- 

mission. Experimental work on the possible interaction between Semliki Forest 

virus and a coincident infection with P. gallinaceum of A. aegypti was stimulated 

by WHO. The preliminary conclusion was that there is no definite proof that 

Semliki Forest virus, infection interferes with the development of P. gallinaceum 

in A. aegypti. 

Identification of natural plasmodial infections found in certain species of 

Anopheles has become particularly important in areas where both human and animal 

malaria occurs. 

WHO is assisting a research project in Italy on the identification of the 

species of sporozoites found in the salivary glands of mosquitos. 

Other methods, including the fluorescent antibody technique, could most probably 

be used for differentiation of sporozoites, but their practical application is still 

far away. 
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One of the most interesting problems in the field of malariology today concerns 

the relationship between simian and human malaria and the possible importance of 

simian malaria in malaria eradication. 

A research institute in Taiwan will study the parasitological, entomological 

and epidemiological aspects of simian malaria in that island, where malaria eradication 

is nearing completion but where some persistent foci of human infection are still 

being found. It is known from previous studies that the local monkey (M. cyclopis) 

may bе infected with three species of Plasmodia (inui, cyclopis and knowlesi). But 

more up -to -date research on simian malaria in Taiwan is needed. The study will be 

linked with the granting of a fellowship to a research worker from Taiwan to enable 

him to be trained in Malaya; moreover, a WHO consultant will go to Taiwan to set 

up the project and to guide it in its initial stages. 

A survey was carried out on the monkey population in the nilgiri mountain 

range in South India. Specimens of Macaca radiata :'adiata were found infected 

with P. cynomolgi and P. inui. This is the first record of natural infection with 

P. cynomol;i in India. A stephensi and A. fluviatilis were infected with this 

parasite and preliminary observations indicate that the Nilgiri strain of P. cynomolgi 

is immunologically different from P. cynomolgi cynomolgi, as well as from 

P. cynomolgi bastianellii. The same applies to the Nilgiri strain of P. inui, 

which appears to be different from the P. inui parasite M.I.I. strain known in 

India for the past 20 years. 

A sporozoite -induced infection of P. bastianellii has been obtained in monkey 

and man through A. stephensi. 

The discovery some 15 years ago of the rodent malaria parasite P. berghei, 

followed by that of P. vinckei, provided a great deal of research; yet in many 

ways these parasites proved disappointing because they cannot be transmitted to an 

Anopheles that can be easily colonized in the laboratory. Moreover the response 

of these parasites to common antimalarial drugs is somewhat different from what 

is seen in man. 

An attempt to find some plasmodia of rodents more suitable for laboratory work 

than those now available is now being made in the Congo (Brazzaville) with WHO 

assistance. 
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One of the greatest needs in malaria eradication today is а quick and relatively 

easy method of detecting malaria parasites in blood films, especially when the 

parasites are scanty. The development of an electronic scanner is in a preliminary 

stage, but for technical and other reasons the problem is of great complexity. 

Romanovsky stains are not sufficiently specific for an electronic scanner. 

The value of fluorescent stains was examined in the Federal Republic of Germany, 

but the results were not superior to those obtained with routine staining methods. 

The technique of fluorescent antibody staining is too complicated for large -scale 

use. However, further attempts will be made to develop a suitable method. 

Services to Research 

At the end of 1961, with the approval of the Surgeon- General of the United 

States Public Health Service, the Organization designated the Laboratory of 

Parasitic Chemotherapy at the National Institute of Allergy and Infectious Diseases, 

National Institutes of Health, Department of Health, Education and Welfare, Public 

Health Service, Bethesda, Maryland, United States of rmerica, as a World Health 

Organization malaria reference centre. 

The functions of such reference centres are: 

(1) maintenance of a number of species and strains of malaria parasites 

of man and other primates; 

(2) establishment of standards of susceptibility to antimalarial drugs 

of a representative number of species and strains of malaria parasites 

of man; 

(j) comparative assessment of tolerance levels to drugs of strains of human 

malaria parasites from different geographical areas transmitted from the field; 

assessment of chloroquine levels in plasma of blood specimens from the field; 

(4) preparation of standardized methods for the assessment of the degree of 

tolerance of malaria parasites to main drugs suitable for the approval of WHO; 

(5) advice on techniques for isolation and transfer of strains of malaria 

parasites from the field to research centres; 

(6) technical advice and help for the detection and local study of strains 

of malaria parasites with unusual response to drugs. 
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Discussions are proceeding on the establishment of regional reference centres 

in Africa, Europe and Asia. 

Immunology 

One of the problems of practical importance in the immunology of malaria concerns 

the development of more sensitive methods for detection of the malaria infection and 

for quantitiative measurement of the degree of acquired immunity. A research 

project to investigate this possibility is being carried out with WHO assistance 

in the United Kingdom, and another, with a slightly different experimental approach, 

is under way in Liberia. The methods used for these investigations are fluorescent 

antibody tracing (direct and indirect) and gel diffusion technique for precipitating 

antibodies. 

An interesting application of the method of fluorescent protein tracing has 

been developed in Liberia for the measurement of circulating antibody to plasmodial 

infections in the African population living in holo- endemic areas. The antigen 

was P. falciparum, the conjugated serum was antihuman globulin serum and the sera 

under test were from local inhabitants; these sera were serially diluted to obtain 

titres at which the test gave a threshold staining reaction. The results showed 

that the technique can be used satisfactorily as a serological test for malaria 

immunity. 

The work on fluorescent protein tracing carried out in Liberia under semi - 

laboratory conditions is now sufficiently advanced for its application to be studied 

in the field as a test for malaria case -detection. This will be carried out in 

Gambia. 

Investigations carried out in Singapore on the development of a respirometric 

test for malaria immunity were stimulated and assisted by WHO. The test is based 

on the fact that the malaria parasite obtains its energy through oxydative glycolysis. 

The oxygen is being obtained from the oxyhaemoglobiri and parasitized red blood cells 

show a considerably increased oxygen consumption. 

An alternative test, the tanned red call haemagglutination test, was found to be 

a sensitive technique for measuring antibodies developed against a wide variety of 

antigens. Its chief advantage is that it will detect low concentrations of antibody 

and that only small quantities of plasmodial antigen are required. 
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Epidemiology 

The study of the prevalence of certain genetic factors in relation to malaria 

infection is assuming an increasingly fundamental and practical importance. The 

demonstration of a differential susceptibility to a particular disease is not by 

itself sufficient to establish that this is the cause of a balanced polymorphism 

but quantitative assessment of differential mortality in two groups of individuals 

has been studied with WHO assistance in a series of post -mortem examinations in 

Nigeria. The results of the investigation of 42 African children who died of 

cerebral malaria showed that all were carriers of AA haemoglobin and none was a 

carrier of A8 haemoglobin. The mean parasite density of P. falciparum was also found 

to be lower in subjects with the sickle cell trait. On the other hand the presence 

of AC haemoglobin did not seem to have any protective action in malaria infection 

with P. falciparum. The study of primaquine sensitivity has led to the discovery 

that erythrocytes of some persons are easily haemolysed by a number of aromatic amino 

compounds, including primaquine and other 8- amino- quinolînes. It has been suggested 

that the glucose -6- phosphate dehydrogenase (G- 6 -P.D) deficiency which is frequent 

in some tropical areas may protect against severe malaria infection. An investigation 

in Nigeria challenged the belief that the G -6 -P.D deficiency has a protective effect 

in P. falciparum infections. Further work on this subject is required and a research 

project assisted by WHO has started in the Congo (Leopoldville). 

Malaria infections in pregnant African women frequently give rise to heavy 

falciparum infection of the placenta. Although, paradoxically enough, congenital 

malaria of the African new -born is extremely rare, there is good evidence in West 

Africa that low birth -weight of the baby and high perinatal mortality are related to 

malaria infection of the placenta. A research project on this often forgotten 

aspect of holo -endemic malaria will be carried out in Uganda in 1963. 

Asymptomatic (afebrile) carriers of malaria parasites may be of considerable 

practical importance in the later phases of malaria eradication programmes. Knowledge 

of the duration of P. falciparum infection in subjects with various degrees of acquired 

immunity in the absence of transmission is of obvious importance and a project aimed 

at the collection of some reliable data is now being carried out in the United Kingdom. 

So far, only a few suitable subjects have been investigated and the information is 

of limited value, but more progress is expected. 
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It has been recognized that such a study would be easier in an area with a 

larger number of suitable subjects, for instance miners working in the South African 

Rind, many of whom are recruited from malarious areas. The medical history of 

these workers is well documented as to their home área, the time spent in the non - 

malarious Rand, clinic and hospital records including frequency and cause of fevers, 

treatment, etc. An agreement was concluded between WHO and a scientific institution 

of South Africa concerning a project whose aim is to study over a period of years 

the parasitology, symptomatology and effect of treatment on P. falciparum malaria 

in immune and semi - immune mine workers transferred to a malaria -free area. This 

study should give information not only on the longevity of the parasite in man 

but also on the prevalence of asymptomatic parasitaemia and the frequency of symptoms. 

In countries where malaria has been eradicated and in those where eradication 

programmes are now in the consolidation phase, malaria infections are frequently 

related to previous blood transfusions. These infections are generally due to 

P. malariae, but occasionally also to P. vivax and even to P. falciparum. Some 

aspects of transfusion malaria are now being investigated in the USSR. 

In any malaria eradication programme the attitudes of the indigenous population, 

their customs, their motivations of behaviour in relation to malaria eradication 

activities are of importance. One aspect of the cultural pattern is that of nomadic 

movements of some populations in Africa and Asia. Population movements are at 

present one of the important obstacles to malaria eradication in some parts of the world. 

In 1960 the Organization sponsored a field study carried out by a geographer -sociologist 

on the importance of population movements on the African continent from the point of 

view of malaria eradication. This study showed that population movements in Africa, 

whatever their nature, are a feature which cannot be rapidly changed, however many 

problems they may present in malaria eradication. 

Chemotherapy 

No single drug acts with equal effectiveness upon all species and all develop - 

mental stages of malaria parasites. Moreover all drugs have a relatively short action. 

In view of the growing importance of chemotherapy in malaria eradication, research 
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on the improvement of existing drugs and on the development of new, more active 

drugs should be greatly expanded. The present situation of chemotherapy in malaria 

eradication and lines of future research have been discussed in the report of a 

technical meeting convened in 19b0.- 
1 

Wor'_c on antimalarial compounds has been carried out for some time not only 

by the pharmaceutical industry but also by university and other research institutes. 

Certain investigations pursued in an independent research institution in the 

Federal Republic of Germany seemed to be of sufficient interest and promise for WHO 

to support their continuation. This project aims at the synthesis and chemo- 

therapeutic evaluation of new potential antimalarial compounds, and particularly 

of two substances designated RC -12 and B -505. RC -12 is an aliphatic -basic 

derivative of a substituted arninohenzene which has a pronounced therapeutic effect 

on exo- erythrocytic infections of P. cathemerium in canaries, comparable to the 

effect of 3- aminoquinolines. The toxicity of RС -12 is much less than that of 

pamaquine. Preliminary testing of this compound in monkeys is sufficiently complete 

for clinical trials to be started to see whether in the radical treatment of vivax 

infections RC -12 has any advantage over primaquine and pamaquine. 

The second compound (гΡВ -505), a substituted 6- aminoquinoline derivative, in 

relatively low doses produces radical cure of P. cathemerium infections, an effect 

not obtainable with chloroquine at the highest tolerated doses. 

In limited trials carried out in India В -505 was effective also against 

P. cynomolgi infections in monkeys; it appears, however, that its toxicity is 

relatively high and clinical studies in man would be premature. Further develop- 

ment of this series of compounds deserves a high priority and is being continued. 

A relatively new group of copounds - substituted phenylamidine -ureas - has 

been prepared by Polish research workers and was investigated for antimalarial 

activity. In screening tests using P. gallinaceum infections of chickens, one 

1 Chemotherapy of malaria - report of a technical meeting (Wld 11th Org. 
techn. Rep. Ser. 1961, 226) 
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compound, designated T -72, showed an antimalarial activity approximately one -quarter 

that of proguanil. This compound was subsequently called "Nitroguanil" and was 

tested also against human malaria. While results confirmed the very low toxicity 

of this compound, they also showed that its antimalarial activity was much inferior 

to that of existing drugs. Nevertheless, derivatives of phenylamidine -urea appear 

to have some interesting possibilities and are to be studied in a research institute 

in Poland. 

For mass drug administration in highly malarious areas, the use of an 

association of a 4- aminoquinoline and an 8- aminoquinoline was found to be of value. 

A combined tablet containing 75 mg of amodiaquine base and 15 mg of primaquine base 

has been used in a field trial in Tanganyika on a population of some 12 000 in a 

holo- endemic area. Drug distribution at weekly or fortnightly intervals continued 

for 10 months and about 9) per cent: of the population received the drug at each 

distribution. Although parasite rates decreased from 70 per cent. to about five 

percent., transmission was not interrupted. These results show that in highly 

endemic areas drug administration alone cannot be expected to interrupt transmission 

unless it is continuous, and unless complete coverage of the population is ensured; 

failing complete coverage, malaria transmission will continue. 

A special form of mass drug administration is the distribution of medicated 

salt, also known as Pinotti's method. Field trials in different parts of the world 

have shown its potential value as well as its limitations. Where salt is regularly 

used, medicated salt distribution has the advantage of reaching the entire population 

without subjecting people to the discipline of regular ingestion of tablets. 

Provided medicated salt distribution has been preceded by thorough planning and the 

selected area fulfils certain conditions, excellent results may be obtained with 

this. This is illustrated by a field trial carried out in Tanganyika, where 

chloroquinized salt is supplied to some 3000 people living in a reasonably isolated 

area where malaria is hyperendemic. After six months of medicated salt distribution, 

parasite rates had been reduced to about two per cent., except in children below 

the age of two years. Probably the main drawback of this method is that the age - 

groups most heavily infected - infants and small children - usually receive little 

or no salt with their daily diet. A WHO consultant visited certain countries in 

Africa and Asia to study local problems. 



- 124 - 

The preparation of a stable drug -salt mixture has presented certain difficulties. 

The only suitable drugs for medicated salt are the 4- aminoquinolines, particularly 

chloroquine. However, chloroquine diphosphate and sulfate, owing to their high 

water solubility, are easily "leached out" of the drug -salt mixture under tropical 

conditions of high humidity. Studies stimulated by WHO have resulted in the 

development of a chloroquine concentrate ( "premix ") in which the drug is protected 

by a special coating, so that "leaching" is considerably delayed. 

Another possibility of preventing "leaching" is the use of 4- aminoquinoline 

compounds of very low water solubility, such as chloroquine dihydroxynaphthoate 

and tannate, which have moreover the advantage of being tasteless. Large single 

doses of these compounds had previously been found to be poorly absorbed and 

therefore relatively ineffective; however, the medicated salt trial in Tanganyika 

has shown that these compounds are fully effective when given in small daily doses 

and thus can be used for the medication of salt. 

In malaria eradication programmes, a drug which after a single dose would 

maintain an effective blood level for at least one month would be of definite 

advantage, as it would permit less frequent administration. 

Recently, the development of a long- acting injectable antimalarial (repository 

preparation) has been reported from the United States of America. This new drug, 

at present called CI -501, is the pamoic acid salt of a dihydrotriazine derivative. 

It is reported that a single injection of CI -501 protected monkeys from malaria 

infection for an average of 34 weeks. Similar effects, though not so long- lasting, 

were obtained in human volunteers. None of the injections caused local irritation 

or was systematically toxic. The value of this new preparation should be assessed 

on a larger scale in the field, and an investigation assisted by WHO, which has been 

carefully planned so as to avoid any risks to the test subjects, is to be made in 

Nigeria. 

Lessened sensitivity of some strains of malaria parasites to quinine, pamaquine 

and mepacrine has been reported but definite resistance of human malaria parasites 

has so far been observed only to proguanil and pyrimethamine. Resistance to 

pyrimethamine, however, has not become a problem in malaria eradication, as it can 

Clyde, D. F., Mzoo, F. M. & Nluea, S. (1962) Treatment of malaria with small 

daily doses of chloroquine hydroxynaphthoate or tannate (unpublished document, 

WHO /ма1/352 ) 
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be avoided if this drug is used only for its prophylactic and sporontocidal action. 

Resistance of malaria parasites to chloroquine and other 1- aminoquinolines is 

of far greater importance and deserves serious attention. 

By the end of 1960, a P. falciparum strain, probably originating in Colombia, 

was found to possess a high tolerance to chloroquine, but so far the occurrence 

of such strains in the field could not be confirmed. More recently, chloroquine 

tolerance has been reported also in P. falciparum strains from Thailand, Cambódia 

and Malaya. A WHO consultant visited Upper Volta to investigate reports of this 

resistance. 

In India, an investigation supported by WHO on the mechanism and dynamics of 

induced resistance of rodent and simian malaria parasites to drugs is yielding 

interesting results. Preliminary results showed that administration of large 

single doses of the drug at the time of maximum parasitaemia, and rapid passagé' 

of the parasite hastened the selection of a resistant strain. Single or multiple 

doses of the drug at the time of low parasitaemia failed to select resistant strains, 

and so did low doses, whether parasitaemia was high or low. A strain of 

P. cynomolgi cynomolgi resistant to diaminodiphenyl sulfone (DDS) was selected and 

• this strain showed no cross -resistance to pyrimethamine. P. cynomolgi bastianellii 

was made resistant to DDS and primaquine but attempts to obtain a chloroquine- 

resistant strain of P. cynomolgi eynomolgi or P. cynomolgi bastianellii were not 

successful. 

Consideration of the chemical structure of some drugs or their metabolites may 

foretell the occurrence of cross -resistance between these drugs. Nevertheless 

the appearance of cross -resistance is not always predictable and a WHO- assisted 

investigation of this problem has begun in the United Kingdom. 

Interesting work has been carried out in the United Kingdom on 'the carbon 

utilization pattern of rodent malaria parasites, using substrates labelled with 

radio -active carbonik. This technique is now being applied to the study of 

metabolic pathways of chloroquine- resistant and chloroquine -susceptible strains of 

rodent and primate malaria parasites. 
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8- aminoquinolines and some other drugs may cause haemolytic side- effects in 

• certain sensitive individuals, particularly in dark- skinned people. Study of the 

haemolytic effect of primaquine has led to the discovery of an inherited metabolic 

defect in the erythrocytes of individuals sensitive to primaquine and other 

8- aminoquinolines. Red blood cells of these individuals were found deficient in 

glucose-6-phosphate dehydrogenase (G- 6 -P.D), an enzyme involved in the oxydative 

metabolism of glucose. This defect is genetically determined and transmitted, 

probably as a sex -linked gene with partial dominance. The diagnosis of primaquine 

sensitivity is possible by means of biochemical tests. 

In view of the fact that the e- aminoquinoline quinocide has been used in the 

USSR on a large scale and apparently without any haemolytic side -effects, it was 

of interest to compare the haemolytic effect of primaquine and of quinocide in 

sensitive individuals. Such study could be done only where the frequency of subjects 

with G -6 -P.D deficiency is high. This is the case in West Africa and a WHO - 

sponsored research project is in progress in Nigeria. 

8- aminoquinolines, pyrimethamine, proguanil and chlorproguanil prevent the 

development of malaria parasites in the vector mosquito (sporontocidal effect). 

Thus these drugs have a place in malaria eradication programmes as an additional 

means of interrupting transmission in the attack phase, or to render non -infective 

any possible gametocyte carrier during the consolidation phase. This applies 

particularly to the gametocytes of P. falciparum, which are not affected by the 

usual treatment with 4- aminoquinolines. 

The sporontocidal effect of single doses of pyrimethamine1 and of primaquine2 

has been studied in cases of induced malaria at the malariotherapy centres in Italy 

and in Romania; in another WнО -su ported project carried out in Liberia the 

sporontocidal and gametocytocidal action of primaquine has been studied in naturally 

acquired P. falciparum infections. These investigations have shown that a single 

1 Negulici, L. et al. (1959) Studies on the sporontocidal effect of single 

doses of pyrimethamine - alone or associated with chloroquine in P. vivax and 

P. falciparum malaria (unpublished document, WHО /Мa1 /2)-l8) 

2 Burgess, R. W. & Bray, R. S. (1960) The effect of a single dose of primaquine 

upon the gametocytes, gametogony and sporogony of Laverania (= Plasmodium) falciparum 

(unpublished document, WH0 /Ма1/271) 
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dose of 50 mg of pyrimethamine renders P. falciparum gametocytes non -infective to 

mosquitos within 24 hours after drug administration and that the effect гпау last 

for two to three weeks, and sometimes longer. A single dose of 45 mg of primaquine 

base prevented sporogony of P. falciparum gametocytes in A. gambiae after a maximum 

of two days, and caused their disappearance from the blоbd within four to eight days. 

With the increasing use of antimalarial drugs in eradication programmes, the 

need for some simple qualitative and semi -quantitative methods of drug identification 

and estimation became obvious. Of particular interest were methods that could be 

used under field conditions for determining the concentration of chloroquine ih. 

medicated salt and in urine. Studies supported by WHO in the Federal Republic of 

Germany resulted in the development of .a relatively simple field test for the assay 

of chloroquine in urine. 

Luring the past few years there has been renewed interest in the use of various 

drug combinations acting simultaneously on several parasite stages. Moreover, 

in certain cases two drugs given together may potentiate each other's activity, 

so that their effect is greater than would be expected from simple addition. This 

may be of advantage when two drugs have a narrow margin of safety, as a given effect 

could be obtained with an association containing less thàn'hàlf óf the full doses 

of both drugs. There are relatively few examples'of true potentiation: pyrimethamine 

and sulfadiazine given together were found to enhance ёaсh'othér's activity against 

P. gallinaceum in birds and P. falciparum in man. In a research project in India, 

simultaneous administration of pyrimethamine and diaminodiphenyl sulfone resulted 

in a potentiation of their antimalarial effect against P. gallinaceum in chickens 

and P. cynomolgi in monkeys. On the other hand, studies of an association of 

pyrimethamine and primaquine against P. falciparum gametocytes in Liberia showed 

no interaction between these two drugs: the association showed'the gametocytocidal 

action of the primaquine component, and an addition of the sporontocidal effects 

of the two drugs. 

Entomology 

Research on malaria vectors in the last few years has been dominated by the 

problems arising,. or likely to arise, from resistance to insecticides. 
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Research on resistance has been concerned with two main aspects: first, 

under similar conditions of exposure to insecticide some vector species develop 

resistance rapidly while others do so much more slowly or not at all; secondly, 

vector species which do develop resistance to one group of insecticides - such as 

dieldrin and its allies - usually retain their susceptibility to other groups of 

insecticides such as DDT, and vice versa. 

To establish the baseline of susceptibility of the main malaria vectors, and 

to record changing susceptibility levels, standard methods were needed. 

The Organization developed and provided research laboratories and field 

organizations with standard test methods and equipment to determine the level of 

susceptibility of adult and larval forms of mosquitos to chlorinated hydrocarbon 

insecticides and for the bio -assay of insecticidal residues on various types of 

surfaces. 

The number of the various types of test kits distributed is as follows: 

Adult Larval Bio -assay 

1958 98 49 50 

1959 51 40 87 

1960 142 122 159 

1961 168 б8 55 

1962 255 159 93 

Total 714 438 444 

The widespread use of these test methods has provided the basis of the 

present considerable knowledge of the susceptibility status to the two main groups 

of insecticides - DDT and dieldrin /BHC - of the 30 tó40 main malaria vectors in 

different regions. Much of this essential information has been obtained as 

"incidental research" by field entomologists working in malaria eradication 

projects, but the same standard methods have also been employed in the more 

specialized studies with laboratory colonies. 

The results of this continuous world -wide survey of vector resistance have 

been centralized by the Organization in Geneva, where they are appraised and 

reviewed periodically, summaries being issued as documents for wide distribution. 
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Some important facts have emerged about the operational significance of 

resistance, i.e. the extent to which the development of resistance is likely to 

prove an obstacle to malaria eradication. The operational implications of such 

test data are largely determined by the insecticide to which resistance has 

developed. When dieldrin resistance develops it usually progresses rapidly to the 

point where a highly resistant vector population is selected out, so that this 

insecticide ceases to be of further operational value. 

DDT resistance of vectors is rather different. While one or two species, 

such as A. stephensi and A. sundaicus, early developed a high degree of resistance 

to DDT, manifested by a breakdown in control, there is increasing evidence that 

DDT may still be of value against several species which have developed "resistance" 

or "increased tolerance" to this insecticide, e.g. A. culicifacies in India, 

A. sacharovi in Greece, and possibly A. pharoensis in the United Arab Republic 

(Egypt) and A. aconitus in Indonesia. The status of A. culicifacies is particularly 

interesting. Despite the development of resistance to DDT in some of the western 

states of India, the programme has cоnt.. „г f „i)tiт 9nd nary of these 

.itricts are now entering the consolidation phase. A number of fortunate circum- 

stances seem responsible for this, including much reduced contact between man and 

vector, and the very low parasite rate in the areas where and when DDT resistance 

developed. 

Particular attention has been paid to the genetics of resistance, in which the 

mode of inheritance of different types of resistance has been studied by first 

isolating and colonizing resistant strains, then crossing them with susceptible 

strains, anal�тsing the genetic composition of the progeny with regard to suscepti- 

bility and then completing the analysis ly means of back- crossing with the pure 

parent strains. This type of classical analysis has been particularly developed 

during the past four years in an institute in the United Kingdom under an agreement 

with WHO. The work originated in 1956, when eggs of a strain of A. gambiae known 

to be resistant in the field were sent by air from Northern Nigeria to the 

institute, where colonization of this species was already well established. This 

may be regarded as the beginning of the new branch of science -- the genetics of 

resistance. 



Studies on dieldrin resistance of A. gambiae have been supplemented by a 

study of strains from Kano in Northern Nigeria, Bobo -Dioulasso in Upper Volta, 

Liberia and the Ivory Coast. Additional studies on dieldrin resistance have been 

carried out on resistant strains of A. quadrimaculatus from Maryland and Florida, 

of A. albimanus from El Salvador, and of A. sundaicus from south Java. The studies 

on DDT resistance carried out with A. sundaicus from north Java have been 

supplemented by work on resistant strains of A. stephensi from Iraq and A. pharoensis 

from the United Arab Republic. 

The general results of this co- operation between field observers, the research 

institutes in Europe, Asia and America, and WHO confirm that resistance in mosquitos 

is of two independent types - DDT resistance and dieldrin resistance, each 

dependent on a single genetic factor, semi -dominant in dieldrin and recessive, or 

nearly so, in DDT. 

Supplementary studies on several aspects of insecticide resistance were 

carried out with WHO support on A. atroparvus and A. labranchiae in Italy and on 

A. atroparvus in the Netherlands. The latter study, the main object of which was 

to investigate the possibility of selecting negatively correlated insecticides (i.e. 

those which would selectively 'll strains resistant to DDT or to dieldrin), failed 

because of the inability to select DDT or dieldrin resistance from the Dutch strains 

of A. atroparvus. 

In 1958 a WHO consultant undertook a study on the biochemical mechanism of 

resistance in mosquitos - on lines already esta blished in work on resistant house- 

flies - to find out if the detoxification of DDT to a non -toxic metabolite - DDE - 

also played a part in th:. development of resistance. There is some evidence that 

this may be so, but no definite correlation could :.c +, с� 'blished. 

Following the very comprehensive laboratory studies on the selection of 

resistant strains, field investigations were supported by WHO on the use of 

different mixtures of insecticides to delay or suppress the selection of strains 

resistant to the insecticides being used. Preliminary studies in Nigeria, using 

different combinations of DDT, dieldrin, BIC and malathion on mosquito larvae, led 

to a much more intensive study in Indonesia, designed and directed by a senior WHO 

consultant and carried out on A. sundaicus in central Java by WHO staff in associa- 

tion with national staff of Indonesia. 



Using the well- established experimental hut technique and applying treatment 

with different combinations of the four insecticides noted above, it was possible 

to establish that BIC and malathion in combination produce a consistently higher 

mortality than either DDT alone at different dosages or different combinations of 

DDT and malathion. 

The selective effect .of these different insecticides alone and in combination 

was studied by trapping the mosquitos which escaped alive from the hut, and 

survived for 21 hours and exposing them to discriminating dosages of dieldrin in 

order to distinguish the proportion of susceptible, heterozygous and homozygous 

resistant individuals. In this way it was shown that, with the exception of ВНС 

alone and BIC and DDT combined, nono of the other treatments was selective for 

dieldrin resistance, all of them showing that more than 90 per cent, of the . 

surviving mosquitos were dieldrin-susceptible. ВНС by itself, despite its effici- 

ency in producing a higher mortality, was definitely selecting out the dieldrin- 

resistant irdi-'ridualс , which formed 6 7 per cent. of the fresh -fed females surviving 

in the window trap. The combination оf L:I0 and aalathicn, hоwеver, did not 

рeduсc any selection of dieldrin- resistant individuals. 

This work continues, but the methodology established in Indonesia may have 

far..- reaching implications in other countries, provided that allowance is made for 

the fact :, +., dieldrin- resistcrit populations of other species may not necessarily 

follow the identical pattern of reaction, and that some differences may be expected 

if those methods are applied to mud-walled houses in place of the prevalent thatch 

and matting dwellings used in the Indonesian experiments. 

The cf есt of housing material on the persistence and efficiency of different 

insecticides and formulations was early studied in. Italy and in the United Kingdom 

on d fferent b_i .d' iс from many areas in the world. Work on this important 

aspect is ссn ::inair_ 

The experiental hut technique, which played such a prominent part in the 

Indonesian experiments described above, has also been employed in studies comparing 

tie efficacy of the accepted dosage of DDT - 2 g per square metre. - with that of 

the lower dosage of 1 g per square metre used in some countries. The reactions of 

А . gaТbiae and A . fu nestus to DDT are being studied by this methо . in Upper Volta. 
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Similar investigations are also being carried out in unsprayed and in DDT - sprayed 

houses in Northern Nigeria, and in animal- baited huts treated with DDT at 2 g per 

square metre in Ostfriesland, Federal Republic of Germany. The interpretation of 

results obtained in such tests is closely dependent on various aspects of vector 

behaviour, which are dealt with in the following paragraphs. 

The behaviour of vectors in the presence of insecticide may play an important 

part in determining the over -all effect of insecticide treatment. This applies 

particularly to DDT deposits, which have an irritant effect on several vectors. 

If the irritant effect operates in such a way that it discourages vectors from 

entering treated houses, or from feeding on the occupants if they do enter, then 

the vital contact between mosquito and man may be so reduced as to favour the 

interruption of transmission. If, however, the irritant effect operates mainly 

after the mosquito has fed inside the house, so that the vector can escape unharmed, 

then it might well be an obstacle to the interruption of transmission. 

These behaviour phenomena are receiving increasing attention and support from 

&I0. The behaviour of mosquitos in treated houses, with regard to entry, feeding, 

resting and exodus from the house, has been investigated by the experimental hut 

technique in Northern Nigeria, as mentioned above. Further studies on the same 

vectors are being carried out in Southern Rhodesia and Swaziland. The behaviour 

patterns of three species of the A. punctulatus group have been studied by the same 

methods in West New Guinea (West Irian). Preliminary results of this investigation 

have already shown that behaviour differences exist between the three species, which 

may explain why one member of the group becomes very scarce as a result of DDT 

spraying, while the densities of the other two members appear to be little affected. 

Mosquito behaviour is a complex subject which requires constant reappraisal of 

the techniques used and constantly needs a new and more critical approach. 

Investigations on the design of test procedures in which the reactions of mosquitos 

to insecticide deposits can be observed under controlled conditions in the 

laboratory were carried out in Nigeria and in London. These studies indicated the 

need for an improved "semi- natural" test method, which is being pursued in Liberia. 

Growing interest in this subject in the Americas has led to the development of a 

useful "excito- repellency test box ". 



Supplementary methods for analysing'the behaviour of vectors under field 

conditions are receiving attention in Northern Nigeria. Here the best type of 

outdoor concentration site to indicate the extent to which vector populations are 

persisting in sprayed areas at a time when they have apparently disappeared from 

treated houses is being studied. 

Other aspects of vector behaviour are the blood- feeding habits,. and the extent 

to which man is a regular source of blood. The origin of the mosquito's blood 

meal is found by the precipitin test In 1956 WHO concluded an agreement with a 

research institute in the United Kingdom for setting up the precipitin testing 

service for entomological surveys in malaria eradication programmes,. which is also 
. 

available to national research and WHO field personnel. 

Over the past six years some 71 000 precipitin tests have been carried out. 

The results of the first four years were consolidated and summarized by WHO; this 

is the largest study of this kind yet undertaken. The results of 14 500 tests. . 

during the past three years are now being reviewed. The available knowledge of the 

vectorial importance of 39 species assessed by the "human blood index" has been of 

considerable value for planning more precise sampling methods of vector populations 

and for• more critical evaluation of field'data. A new and simplified method of 

precipitin testing, using dry frozen antisera (human and non -human) will soon be 

introduced for the benefit of field.. workers. . 

Precipitin testing has also provided valuable confirmation where it was 

suspected that insecticide treatment had produced a temporary or permanent eradica- 

tion of the particular strain of vector species which normally feeds on man, leaving 

a persistent population of an innocuous animal- feeding strain of the species. As 

a research tool in the study of "behaviour changes" in vectors, the full potentiali- 

ties of the precipitin test have still to be developed. The experience gained in 

the last six years has indicated the lines which further research could follow. 

The study of resistance and of vector behaviour has stressed the need for a 

more critical approach to the question of species and species -complexes. Progress 

has been stimulated by the development of artificial insemination of mosquitos 

unwilling to mate under laboratory conditions. With this it has been possible to 

determine the philogenetic relation between different members of the European 

A. maculipennis complex, and the relation between them and allied northern American 

species. 
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Early studies:,_on A, gambiae in Africa suggested • the existence of, different 

strains of this species, especially when it was observed that A. gambiae did not 

react uniformly to insecticides in different parts of Africa. Recent investigations 

supported by WHO in South Africa, in the United Kingdom and in Italy, based on 

colonies of various strains of A, gambiae from Swaziland, ,Southern 

Rhodesia and other territories, have revealed the existence of two mating types - 

A and B - within the A. gambiae complex. These types remain separate even where 

their distribution overlaps, because of a sterility barrier. This work, which is 

continuing, is expected to throw considerable light on many apparent anomalies of 

vector behaviour, 

The age of rectors has been long recognized as of major importance in the 

epidemiology of vector-borne diseases . Added interest has arisen because in 

eradication, transmission of malaria can be interrupted by reducing or . eliminating 

the part of the vector population that can live long enough to reach a "dangerous" 

age, Considerable developments in this particular field by workers in the USSR led 

in 1959 to the holding in London of a speа1 course, sрonscred by the Organization, 

at which the latest techniques were remonstrated by a highly experienced Soviet 

research worker. Fifteen entomologists from 12 countries attended this course. 

The feasibility of these methods for tropicalanophelines has been further 

investigated with WHO support, particularly for A. gambiae in Tanganyika and Upper 

Volta. In view of certain technical difficulties encountered with vector species 

in Africa and in some countries in other parts of the world, the Organization again 

obtained the services of the Soviet specialist who visited various research centres 

in Africa And collaborated with their research workers. As a result of this joint 

investigation, several features of the more advanced age- grading technique have 

been demonstrated and Clarified. There is now every prospect that many features 

of malaria transmission which still remain obscure will eventually be explained on 

the basis of fact rather than mathematic^i speculation.. 

Of increasing importance is evaluation of new insecticides for the malaria 

eradication prógramme. Thé programme of field testing was initiated by the 

Organization in 1958, and led to the еst blishing of a special insecticide testing 

team which carried out field trials or the organo- phosphorus compounds malathion and 

fenthion (Baytex) in Greece and later in Nigeria. The work of this team, now 

c^.lеd the Insecticide Testing Unit, is continuing. 
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Ву 1962 several new.cempóunds had effectively passed the exacting screening 

tests, and had finally given promising results in hut trials and-village trials. 

Of these, two organe -phosphorus compounds, malathion and dichlorvos (DDVP, a 

residual fumigant), were selected for final large -scale field trial's to evaluate 

their capacity to interrupt transmission in malarious areas . The trial with 

malathion started', in Uganda ,early in 1963, and the DDVP trial in Northern Nigeria 

is expected to begin later in the year. In both trials new entomological 

techniques and new criteria may well have to be dёvёiбреd' in order to judge . 

accurately the effect of these new insecticides on the vector and on its ability to 

transmit malaria. 

Dissemination of Knowledge 

In addition to the regular publications of the Organization, and the exchange 

of scientific workers, etc.,: the Organization undertakes a wide distribution to WI-i0 

staff and interested scientists of duplicated documents known as the WHO /аl series 
and their supplements; - These arc about three times a month, and during the 

period 1958 -1962 there were 174 issues. They contain information on the changing 

trends in malaria research and the progress of malaria eradication and often report 

findings before there has been time for publication. 

The first terminology of malaria was p"epared in 1940 by a sub -committee of 

the Malaria Committee of the League of Nations. A revised edition was produced by 

WHO drafting committees and published as a WHO monograph,1 in English. in 1953 and 

in French in 1954. Since then the;. introduction of a great number of new 

&pidemiological concepts and operational. terms related to malaria eradication theory 

and practice has rendered the older terminology inadequate. New terms were being 

used with different meanings п different parts of the. world; the confusion of 

nomenclature was becoming a'handicap for standardization of eradication prбcedures, 

evaluation and reporting. Hence, the Expert Committee on Malaria recommended in 

1960 that all now concepts and terms: be redefined and that the previous terminology 

be brought up to date. 

1 
Covell, G., Russell, P. 'F. eé -Swellengrebel, N. H. (1,53) ,Malaria terminology 

(World Health Organization: Monograph Series, No. 13) 

2 
Expert Committee,..óh Malaria -.- Eighth Report (W1d Hlth Org. techn. Rep. Ser.. 

1961, 205) 
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A drafting committee, composed of four members of the Expert Advisory Panel 

on Malaria and two members of the Division of Malaria Eradication, was appointed in 

1961; the new terminology, entitled "Terminology of malaria and malaria eradication ", 

was recently completed, and is to be published in several languages.1 Similar to 

its two forerunners, the terminology consists of a glossary, which is the main body 

of the work, preceded by a commentary. The purpose of the commentary is to 

assemble into coherent groups the fundamental concepts and principles of well -defined 

fields of malariology and of malaria eradication. 

3. FUTURE DEVELоPMEЛттв 

The future development of the research programme in malaria depends on the 

speed with which the achievement of global malaria eradication is attained. It can 

be foreseen at the present time that the most important problems will be those 

related to the global epidemiological assessment, The greatest emphasis will be 

on the improvement of epidemiological methodology in the late phases of eradication 

programmes, reflected in the strengthening and development of case -detection, perhaps 

using new immunological methods, in the epidemiological investigation of every 

confirmed malaria case and in the application of effective remedial measures. In 

pre - eradication programmes, the extension, standardization and improvement of 

epidemiological studies are expected to provide a firm foundation for future 

planning of malaria eradication programmes. 

It is difficult to foresee the problems that might arise, but it is not 

unlikely that they will be related to the unequal speed with which malaria eradication 

programmes are progressing in various countries with different socio- economic: 

environment. It is probable that the problem of resistance of some strains of 

malaria parasites to drugs will assume greater importance in limited areas of the 

world; there is a great need for more and improved drugs for the chemotherapy of 

malaria. Much effort in the development and application of new patent and safe 

insecticides will be needed. The studies of biochemical mechanisms, dynamics and 

genetics of the resistance of malaria vectors to insecticides and of malaria 

parasites to drugs will certainly assume greater importance in the coming years. 

1 World Health Organization (1963) Terminology of malaria and of malaria 
eradication (In press) 
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The amount of research on malaria needs to be increased and the participation 

of more institutions in developing countries needs to be secured. 
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BILHARZIASIS 

1. GENERAL !RENDS OF RESEARCH 

One of the reasons why control of bilharziasis has made relatively little 

progress is that in many countries the public health and other authorities are not 

convinced that the infection is a serious one, although in other areas bilharziasis 

is recognized as a major economic and health problem. At present it is not known 

whether these differences of opinion are due to a lack of knowledge, to the various 

species and /or strains of schistosomes involved, epidemiological factors such as 

exposure patterns and the development of resistance, diets which allow reasonably 

good compensation for the damage done, or to a combination of these and other factors. 

Consideration of these points has had a marked effect on the WHO research programme 

in the past and will influence future plans. 

Before 1958 WHO sponsored three meetings - the Joint OIHP /WHС Study Group on 

Bilharziasis in Africa (1949),1 the first Expert Committee on Bilharziasis (i952)2 

and the first African Conference on Bilharziasis (1956)3 - resulting in publications 

that helped to consolidate what was known about the disease, to define the 

bilharziasis problem, and to suggest directions to be taken in control and research 

programmes. In 1953 a bilharziasis pilot project was started with WHO assistance 

in the Philippines; this project was oriented towards research and the investi- 

gations undertaken included the study of the bionomics of the snail intermediate 

host, Oncomelania quadrasi, and the effect of various engineering and agricultural 

procedures on snail populations. In the areas studied it was found that about 

95 per cent. of the snails could be eliminated by engineering and improved 

agricultural methods which at the same time trebled the crops obtained from fields 

previously poorly farmed and made waste land productive for the first time. 

By 1958 it was generally agreed that research on bilharziasis should include 

the assessment of the economic and public health importance of the disease, the 

taxonomy, ecology and physiology of the snail intermediate hosts, the physiology 

1950, 17 1 Wld 11th Org. techn. Rep. Ser. 

2 
Wld 11th Org. techn. Rep. Ser. 1953, 65 

3 Wld 11th Org. techn. Rep. Ser. 1957, 139 
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of the parasite versus the physiology of the definitive hosts, the development of 

serological tests for diagnosis, the pathology and residual effects caused by the 

infection, the control of snails by ecological methods and the application of 

improved molluscicides, and the search for better drugs and regimens for treatment 

and prophylaxis. 

The present status of the studies on bilharziasis and the nature of the 

problems involved make it necessary to consider along -term, co- ordinated inter- 

national programme. A great deal has been accomplished in the past five years, 

but continued and increased effort will be required for at least a similar period. 

The avenues for investigation which appear to offer the most immediate and practical 

return include: (1) all aspects of the control of the snail intermediate hosts; 

(2) serological methods for diagnosis and the mechanisms involved in the development 

of resistance to schistosome infections; and (3) better drugs and regimens for 

treatment of the infection and for use in control programmes. 

2. WHO`S PROGRAMME AND ACTIVITIES 

Since the parts of the WHO programme on bilharziasis are interdependent, it is 

impossible to separate routine activities from pure research. The developments 

mentioned above led to a sequence of events indicative of the momentum acquired 

during the five years under review: 

In 1958 the Bilharziasis Advisory Team was organized. Its terms of reference 

included the investigation of the importance and prevalence of the infection; and 

of ecological and epidemiological factors related to irrigation, agriculture and a 

variety of problems associated with the development of soil and water resources; 

to be followed by recommendations for control. 

In 1960 the United States Public Health Service National Institutes of Health 

made a research grant which made it possible to expand the programme already started, 

particularly as regards snail control, seno- immunology, and chemotherapy. 

As a result, in relatively rapid succession, the combined programme led to the 

following: 
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(a) Surveys in 24 countries in Africa, the Middle East, and the Western 

Hemisphere; assessments of control and research programmes in these areas; 

and recommendations for future work. These have established the basis for 

collaboration with research and control units in these countries and in other 

areas, and have indicated where the most effective work can be done. 

(b) Meetings of scientific groups on the medical and public health importance 

of bilharziasis, molluscicides, chemotherapy, immunobiological diagnosis, and 

pathobiology and immunity. 

(c) The Second African Conference on Bilharziasis1 and an Expert Committee 

on Bilharziasis (Molluscicides).2 

(d) An increase in staff commensurate with the size of the programme and the 

enlistment of the services of consultants expert in the fields of pathology, 

sere- immunology, equipment design, molluscicide application, biochemistry, 

epidemiology, etc. 

On the basis of experience and the advice given by the above, there emerged an 

international effort which depended partly on the judicious allocation of the 

limited funds available, but more particularly on the interest and competence of 

many collaborators receiving little or no financial assistance. 

As already mentioned, there are differences of opinion on the relative public 

health and economic importance of bilharziasis. The Scientific Group on Research 

in Bilharziasis (Assessment of Medical and Public Health Importance), which met in 

1960, concluded that research was needed to determine: (1) acceptable methods for 

the assessment of public health and economic importance; (2) the relationship 

between liver cirrhosis and bilharziasis; (3) the relationship between vesical 

carcinoma and Schistosoma haematobium infections; and (4) criteria for establishing 

standardized diagnostic techniques for determining the prevalence and intensity of 

the infections. It was further recommended that WHO should organize a team to 

make a three -year study of these problems.3 

1 Wld 11th Org. techn. Rep. Ser. 1960, 204 

2 Wld 11th Org. techn. Rep. Ser. 1961, 214 

Report of the Scientific Group on Research in Bilharziasis (Assessment of 
Medical and Public Health Importance), Geneva, 18 -22 July 1960 (Unpublished document 
MHO /РA /125.60) 



The first step taken on this aspect of the programme was to review the various 

methods used in the examination of faeces and urine for the eggs of the parasites. 

Gathering the information on the techniques at present in use proved to be much 

easier than the next step, i.e., obtaining general acceptance of the methods 

suggested, since practically everyone in the field had his pet method or modification 

of a method. The acceptability of the standardized techniques recommended should 

become more evident after the publication of a WHO bilharziasis control manual 

which is in preparation. 

It is generally recognized that the examination of urine and faeces for the 

eggs of schistosomes is a tedious, laborious, and expensive task if it is done 

properly. While there are certain advantages in using this method for determining 

the prevalence of parasitic infections and assessing the effectiveness of control 

programmes, it has also serious limitations. That fact, and recent advances in the 

purification of antigens for the diagnosis of other diseases, have stimulated the 

search for better sero- immunological methods for the diagnosis of bilharziasis. 

Early in its consideration of this aspect of the problem, WHO made a review of what 

had been done in this field, and an assessment of the results, after which the 

following skin test antigens were prepared and compared in various endemic areas: 

crude Coca's extract; delipidized extract; and acid -soluble protein fraction. 

In 1961, WHO convened the Scientific Group on Research in Bilharziasis (Immuno- 

biological Diagnosis of Bilharziasis)1 to continue the review of recent advances in 

this field, to assess what had been done under the programme instituted by WHO, and 

to make recommendations. 

In regard to the skin, test programme, it was concluded that the results of the 

field trials that were available indicated that the S. mansoni antigen gave poor 

results when compared, with a specific antigen in a S. japonicum endemic area, and 

that as far as these two parasites were, concerned, the homologous antigen must be 

used.. Data from one area indicated that the S. mansoni antigen gave satisfactory 

results in persons infected with S. haematobium. They also indicated that. the, acid- 

soluble protein fraction was more sensitive than the other two antigens tested. It 

was agreed that the former be adopted as the reference antigen for further field 

trials and for comparison with new antigens which may be produced. 

1 
Report of the Scientific Group on Research in Bilharziasis (Immune- biological 

Diagnosis of Bilharziasis), Geneva, 7 -12 August 1961 (Unpublished document MHO /РА /166.б 



The Group also suggested standardized procedures for producing antigens and 

the protocols for using three recommended tests: complement-fixation (CF]?), slide 

flocculation (SFT), and fluorescent antibody (FAT). It was recommended that these 

tests be compared in the laboratory and in the field, that simplified, improved 

tests which could be used in the field should be sought, and that the fractionation 

and purification of antigens be given a high priority. 

To implement these recommendations, WHO has established a centre for the 

production of dried eggs, cercariae and the adults of schistosomes, and another 

centre for the production of standard antigens and kits for the field investigations. 

Field and laboratory comparisons between candidate antigens and between different 

tests are being continued. In addition to the contributions made to this part of 

the programme by the first centre mentioned, it is supplying WHO collaborators with 

materials which are being used in fractionation and biochemical studies on 

purified antigens. 

The need to facilitate the above studies and the screening of drugs, the 

investigation of the immune mechanisms, pathological changes produced in definitive 

hosts, the physiology of schistosomes versus the physiology of the host, and the 

species complexes of these parasites, has led to the rapid expansion of studies of 

infections in experimental animals. Perhaps the most spectacular recent discovery 

is the report from several centres that exposure to irradiated cercariae causes the 

production of antibodies and at least some resistance to superinfections. A. 

beginning has been made on the implementation of some of the recommendations of the 

scientific groups regarding ways of speeding up the work on experimental bilharziasis. 

With the assistance of a consultant who visited key laboratories and the results 

obtained from a questionnaire, it has been possible to make a list of the centres 

that maintain various strains and species of schistosomes, the intermediate hosts, 

and suitable experimental mammalian hosts. Through this medium it has been 

possible to establish contacts which have led to the exchange of hosts and parasites. 

As a result, experimental bilharziasis has become an increasingly productive avenue 

of investigation and it is certain to be greatly extended in the next few years. 

It has become apparent that it would be helpful to have at least one centre where 

various strains and species of the parasites and hosts could be maintained and made 

available to research centres. 
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• It has been obvious for a long time that better drugs and regimens for treatment 

are required for the clinical management of cases and for use as an adjunct to other 

methods of controlling transmission. The compounds now available have serious 

limitations for the former and are of relatively little value for mass treatment. 

The Scientific Group on Research in Biiharziasis (Chemotherapy), which met in 1959,1 

recommended that: (1) scientists conducting research on biochemistry, cellular 

physiology, nutrition and immunochemistry should be appraised of the significance 

of their work in the field of bilharziasis research; (2) industry should be informed 

that curative, egg -suppressing and long -lasting prophylactic drugs are needed; and 

(3)the outline for the scientific evaluation of new drugs which was prepared 

should be.,used as the basis for clinical therapeutic trials of new drugs under the 

sponsorship of WHO.1 While this aspect of th'e bilharziasis research programme has 

been slow in developing, there is every indication that it will expand as it should 

within the. дехt few years. The most encouraging features . cf this programme-are the 

responses from the pharmaceutical companies and the recent establishment by the 

British Medical Research Council and WHO of a centre in Tanganyika for obtaining 

baseline data.with various regimens using the old drugs and for conducting.clinical 

therapeutic trials of. new drugs. 

The difficulties encountered in the control of bilhsrziasis with drugs has 

forced attention toward other points where the host -parasite relationship could be 

broken. At present it is generally agreed that the control of the snail inter - 

mediate hosts offers the.greatest chance of success. .Such a conclusion has not 

resulted in the immediate and widespread control of the disease, as evidenced by 

reductions in prevalence. Reasons for this include the lack of knowledge on: 

(1) taxonomy, physiology and genetics of the different strains and species of 

intermediate hosts; (2) ecology of the wide range of habitats used by these snails; 

(3) bionomics and population dynamics of thé snails; (4) snails' susceptibility 'to 

ecological changes in habitats; (5) improved formulations and /or better.molluseicides; 

and (6) methods of application which will ensure effective exposure of all snails 

to the molluscicides at a reasonable cost. 

Report of the Scientific Group on Research in Bilharziasis (Chemotherapy), 
Geneva, 19 -24 October 1959 (Unpublished document, MHO/РА/222-.59) 
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WHO's regular activities and research programme have been integrated to 

consider all these problems. Support for snail identification centres, originally 

three, has been concentrated on one. The fact that this centre handled about 

22 000 specimens from the Middle East and Africa in 1962 indicates that it is 

carrying out an important function and that field workers are becoming accustomed 

to making use of the service it provides. Publications, keys and snail identifi- 

cation kits for the African and Middle Eastern snails have been prepared by this 

centre. Recently a study group recommended the establishment of a similar centre 

in Brazil, which would concentrate on the malacological problems in the Western 

Hemisphere.1 

During the early years of the period under review, one of the tasks entrusted 

to the Bilharziasis Advisory Team was to appraise fresh water ecology data and to 

apply ecological findings as appropriaté in the planning of irrigation, drainage 

and water management schemes, and if no such data were available, to plan studies. 

Observations in the field indicated that the effectiveness of ecological control 

var ?.ed with the type of habitat where transmission was occurring. In some cases, 

the snails could be eliminated completely by ecological control but, at the other 

extreme, there were cases where it would be necessary to rely almost entirely on 

the use of molluscicides. In most situations, however, it was apparent that it 

would be necessary to use a combination of methods in a logical sequence to obtain 

adequate control at a reasonable cost. 

A great deal of progress has been made in improving the methods to be used in 

the study of snail populations, adapting these techniques for use in the assessment 

of snail control, and influencing the research programmes being undertaken by units 

in the Philippines, Iran, Iraq, United Arab Republic (Egypt), Ghana, Sudan, 

Tanganyika. Southern Rhodesia, and South Africa. The units in the first five 

countries have been or are attached to WHO- assisted pilot control projects, a unit 

in Tanganyika has a research grant, another unit in that country and units in the 

other two countries co- operate with the programme without financial support. The 

most ambitious of these projects is a joint programme being started in Southern 

Rhodesia by the Bilharzia and Malaria Research Laboratory, the Zoology Department of 

the University College of Rhodesia and Nyasaland, and the Department of Conservation. 

1 
PASS /WHO Working Group for the Development of ": .idа nc,) for.' Id_ntiîicatиоn of 

Aт- ican Planorbidae involved in Schistosomiasis, Washington, 6 -9 November 1961 
(Unpublished document WGAPS /1) 
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The WHO research programme on the development, laboratory testing and field 

testing of molluscicides has involved the co- operation of 12 chemical companies and 

the collaboration of 15 research and /or bilharziasis control units in 11 countries. 

This arrangement has made it possible to submit candidate molluscicides to competent 

workers for the completion of Stage 1 and Stage 2 tests and to obtain judgements on 

their suitability for field testing within a matter of a few months. The geographic 

location of these centres makes it possible also to conduct field trials of the more 

promising compounds against the important species of aquatic and amphibious snails 

and in a wide variety of habitats. . 

In 1958 the molluscicides proved suitable for field use in bilharziasis control 

were: copper sulfate, sodium pentachlorophenate,(NaPCP), copper pentachlorophenate, 

and 2- cyclohexyl- 4,6- dinitrophenol (DNCHP). As the result of the research pro- 

grammes of various centres and of WHO, laboratory and field tests have shown that the 

following compounds can be added to the above list: 5- chlorosalicylïc acid 

(2- chloro -4- nitro- anilide) (Bayer 73, Bayluscide), acrolein (Aqualin), isobutyl- 

triphenyl- methylamine (ICI 24223), and triphenyl -tin acetate. Preliminary 

laboratory reports from collaborators indicate that several additional compounds 

should be tested under field conditions. It appears that we are forearmed against 

the development of resistance in snails to the presently used molluscicides and 

against the wide variety of habitats and species involved. 

In addition to the attention paid to individual compounds, at the instigation 

of WHO consideration has been given to the development of more effective formulations 

and more efficient equipment for the application of molluscicides. Until recently 

most of the molluscicides used in endemic areas have been applied with such simple 

devices as sprinkling cans or cloth bags containing thc: compound. While these 

methods may have their place in snail control, their limitations are obvious when one 

considers: (1) the size of the areas involved and the volume of water to beg treated; 

(2) the amount of chemical to be dispensed with precision in order to obtain a 

suitable cost -efficiency ratio and to prevent. undesirable effects which would affect 

man's utilization of natural resources; (3) the amount of labour required to apply 

many tons of these materials; and (4) the need for the molluscicide to reach all the 

snails. The initial studies indicate that some types of equipment used in the 

application of other pesticides and in antimalaria work can be used or adapted for 

this purpose. It is also apparent that in many situations newly designed equipment 

will be needed. 



The next major effort in snail control should be towards the perfection of the 

equipment for the application of molluscicides and the demonstration of the practical 

value of this approach in terms of cost, reduction of prevalence and economic 

benefits. To begin this phase of the programme, WHO has recently carried out field 

trials of this type in Sudan, Tanganyika and the United Arab Republic (Egypt). 

The compounds tested included Aqualin, NaFCP, Bayluscide, and ICI 24223. All of 

the compounds were effective under field conditions, but it was evident that some 

of the formulations should be improved. Of particular interest were the tests in 

UAR (Egypt). Single applications made between April and June gave excellent 

control and the snail populations did not recover during the summer and autumn. 

The results obtained with Aqualin, a compound that can be used in the control of 

aquatic weeds as well as snails, were specially impressive, but it is felt that the 

use of this compound will be practical only in irrigation schemes.' Tests with 

this compound on irrigated crops showed a suitable gap between molluscicidal and 

phytoxic levels, The plants not only tolerated molluscicidal concentrations but 

yields were significantly improved in the experimental plots. 

WHO has played an important part in ensuring the exchange of information. In 

addition to the articles that have appeared in the Organization's publications (see 

appended list), reports from collaborators have been rapidly circulated, with 

comments, to interested institutions and workers. 

FUTURE DEVELO РМЕNТЅ 

It is believed that the experience gained and the results obtained during the 

past five years demonstrate the: the WHO bilharziasis research programme should be 

on a long -term basis and that the Organization's international contacts give it 

decided advantages in undertaking such an effort. The avenues of investigation 

that appear most profitable are mentioned below, with some indication of the 

general needs of the programme.. 

Basic Studies on Physiology, Biochemistry and Immunity 

This type of work must be continued and extended, in order to further the 

search for new drugs, the understanding and utilization of the immune mechanisms in 

the definitive hosts, and the preparation of purified antigens. It will require the 

continuation of the two centres already responsible for maintaining the important 

species and strains of the parasites, snail hosts and definitive hosts, and making 

them available to other research centres. 
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Snail Control 

A major effort should be made to exploit the effective molluscicides now 

available for use. This can be done most effectively by demonstrating the best 

methods of application and their value under field conditions. This approach 

would involve the adaptation of presently available pesticide equipment and the 

perfection of new designs under field conditions. 

Drug Trials 

The co- operative project established by the British Medical Research Council 

and Ú)H0 in Tanganyika should be continued and supported as required by developments. 

Improvement and Standardization of Techniques for Diagnosis 

The attempts to improve and standardize excreta examination and seno- immunological 

techniques which can be used in epidemiological and prevalence surveys, in the 

evaluation of control programmes, and for establishing criteria for determining 

worm burdens and cures, should be continued. This could be speeded up and done 

more effectively by entrusting the work to a field team. 

Public Health and Economic Importance 

The public health and economic importance of bilharziasis is difficult to assess, 

and special research, using uniform methodology, should be encouraged. 

Water Resources Development 

Studies of the relationship between bilharziasis and the development of water 

resources should be continued and combined with the other phases of snail control, 

mentioned above. This can best be done: by close working arrangements with the 

Bilharziasis Advisory Team, national and international organizations involved in 

the development of irrigation and agriculture, and national research and control 

units capable of undertaking this type of work. 
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FILARIAL DISEASES 

I. GENERAL TRENAS 

Onchocerciasis and filariasis are caused by parasites that are taxonomically 

related nematodes, transmitted by blood- sucking Diptera. As will be noted below, 

however, the differences in the distribution of the parasites, the medical, 

epidemiological, and control problems involved, are such that the relationships 

between the two diseases are somewhat tenuous. 

Onchocerca volvulus is transmitted by several species of Simulium, blindness 

being the most serious complication resulting from the infection in man. 

Transmission is confined to certain tropical areas of the western hemisphere 

and the African continent. It is estimated that there are at least 20 million 

cases, and important new foci have been discovered in recent years. Because 

onchocerciasis is associated with the main river systems, there is danger that 

development of water conservation and irrigation schemes will increase the contact 

between people and vectors. It has been known that in parts of West Africa, 

where approximately 50 per cent, of the population has become blind, depopulation 

has taken place in fertile riverine areas, and this gives an indication of the 

economic importance of the disease. The greatest advance made in the control of 

the parasite occurred in the 1950x, when it was discovered that certain 

insecticides could be used as larvicides in stream habitats. At present the 

value of that method, as well as its limitations, are evident. 

Filariasis is caused by several species of filariae, the most important 

belonging to the genera Wuchereria and Brugia - transmitted by mosquitos. The 

most serious complication of this infection is elephantiasis. Filariasis has 

a much wider geographic distribution than onchocerciasis and it is estimated that 
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at least 200 million persons harbour the infection. The relatively new drug, 

diethylcarbamazine, has proved to be of value but its primary effect is on 

microfilariae rather than on adult worms; however, it tends to produce toxic side - 

effects. Further difficulties have arisen because the epidemiology, and hence control 

techniques, vary with the geographic area and the vector involved. While it has been 

shown that diethylcarbamazine reduces the prevalence of filariasis in some of the 

Pacific islands, it has been a disappointment when applied to large continental areas. 

The recent discovery that animals act as reservoirs for at least some species of 

filariae is disconcerting. Also in some areas where residual spraying campaigns 

against other vectors have been carried out, one of the main vectors, Culex pipiens 

fatgans, has become predominant, due no doubt to the elimination of predatory and 

competing species. Urbanization of human populations in many areas is an important 

factor in the transmission of filariasis. 

It is obvious, therefore, that in onchocerciasis and filariasis, the development 

of effective methods of control depends entirely on research on the ecology and habits 

of the vectors, and on the physiology of the parasites, to improve insecticide 

preparations and their methods of application, to improve urban sanitation, to devise 

more reliable diagnostic methods, and especially to find better and safer drugs. 

II. THE WЧORFSEARСН PROGRAMME AND AСHIEVIIИENTS 

Only in a very few countries is any research programme on filarial infections 

being undertaken and this is largely incidental or part -time. Lack of exchange of 

information, the inadequacy of publications and of standard methods hamper progress. 

Institutions which by virtue of their unique position could make valuable contributions 

to knowledge in filarial infections are generally located in countries where filariasis 

is not an important public health problem, and because of this, do not get sufficient 

governmental support. 

Since 1954, WHO has organized meetings of specialists such as scientific groups 

to seek advice on the best ways and means of attacking these diseases and on research 

needs which are most felt in this connexion. 
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The aim of the WHO research programme, therefore, is to lead to a better 

understanding of the epidemiology of filarial infections and to an evaluation of 

the real importance of the disease, with a view to developing rational methods for 

their control. 

The main activities of the research programme fall into two categories: 

(1) epidemiology, control and prophylaxis; and (2) experimental chemotherapy and 

immunity. 

(1) Epidemiology, control and prophylaxis 

(a) The clinical and economic importance of the human diseases caused by 

species of Wuchereria bancrofti, Brugia malayi and Onchocerca volvulus, has never been 

properly assessed, mainly because standard methods and procedures for these infections 

are lacking. The establishment of these is a prerequisite for the carrying out of 

clinical and morbidity studies of the infection produced by these three groups of 

parasites. It is necessary to determine the epidemiological factors which influence 

the severity of filarial infections in general, and the development of blindness and 

of eye lesions in onchocerciasis in particular. Nutritional and genetic aspects of 

different eye lesions in areas of varying endemicity in the Americas and Africa need 

to be investigated. 

(b) The bionomics and ecology of the arthropod vectors of Wuchereria and Brugia 

species still present some of the most baffling problems in entomology. Among those 

requiring attention are the local importance of the various vectors and closely related . 

species, and the transmission dynamics by which the parasite survives. Co- ordinated 

studies are required on species of Simulium, which serve as vectors of Onchocerca, in 

order to obtain more information on their bionomics, and on their role in the 

transmission dynamics. 

(e) The part played by animal filariasis in epidemicity should also be 

investigated. In addition to the parasitological data provided by these studies, 

new animal filariases may be discovered which might usefully serve for experimental 

filariasis and for screening antifilarial drugs. 
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(d) Assessment of filariasis control programmes by means of surveys is also 

important. When operations undertaken for the control of the parasite and /or vectors 

have met with partial success only, the reasons for this should be ascertained. On 

the results of such surveys depend the planning and the strategy of future control 

programmes. In areas where comprehensive epidemiological data exist, the effect of 

newly available insecticides on the change in density of mosquito populations and on 

the incidence of the parasite rate in man can thus be evaluated. Surveys provide also 

the means of measuring the effectiveness of mass administration of antifilarial drugs, 

on the interruption of transmission and on the reduction of clinical manifestation. 

(2) Experimental chemotherapy and immunity 

A search is needed for suitable filaria species, closely similar to human 

filariae, which can be used for chemotherapeutic assays and immunological studies. 

In addition, consideration is given to biochemical research on (a) the metabolic 

reactions providing the energy for the motor activity of microfilariae as well as of 

adult worms, whenever feasible; (b) the differences in the metabolism of various 

filaria species, especially in relation to their susceptibility to chemotherapeutic 

agents. 

Immunochemical studies of filarial infections will include the investigation of 

the antigenic structure of the adult worms and larval forms, particularly of the human 

parasites - Onchocerca, Wuchereria and Erugia - the isolation of active specific 

fractions to provide diagnostic antigens and, eventually, for determining .the severity 

of the lesions by means of a quantitative immunodiagnostic test. 

Research on filariasis and onchocerciasis was begun in. l953, and since then the 

following investigations have been carried out. 

(а) Onchocerciasis 

(1) A research project on the ophthalmological aspects of onchocerciasis 

was launched to clarify the etiology of the various types of eye lesions observed among 

patients infected by O. volvulus. Following preliminary visits made by WHO staff and 

consultants (ophthalmologist, epidemiologist, geneticist), suitable areas were selected 

in Guatemala and West Africa (Mali, Upper Volta, West Cameroon) and arrangements were 
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entered into between WHO, the Government of Guatemala and INCAP on the one hand, 

OCCGE and the governments concerned on the other. For each of these two surveys, 

three types of areas were chosen, one where the prevalence of onchocercal infection, 

blindness and other eye lesions was high, a second where the prevalence of onchocercal 

infection was high but that of eye lesions relatively low, and a third with climatic 

and other conditions similar to the other two but where onchocerciasis was extremely 

rare. 

These two surveys showed that there is a direct association of eye lesions and 

onchocerciasis in these areas. The data gathered on possible nutritional factors, 

which were also investigated, are being processed. 

(2) Co- ordinated laboratory research is also supported by WHO for the 

investigation of the etiology of eye lesions observed in patients infected with 

O. volvulus. Grants have been given to two institutes, in England and France, to 

ascertain the role played by O. volvulus infection and other possible factors in the 

production of lesions of the posterior segment of the eye, and the institute in France 

has also been asked to clarify their pathogenesis by means of histopathological studies 

of ocular lesions in the horse produced by 0. cervicalis. 

(3) Field studies were undertaken on the biology, ecology and vector 

potentialities of the species of Simulium transmitting O. volvulus. In Venezuela, a 

consultant assessed the practical significance of the two common man- biting species - 

S. exiguum and S. metallicum - and designated their breeding places. A grant was given 

to a laboratory in Kenya to identify the early stages of parasites present in the 

specimens of Simulium collected in Venezuela. With WHO's support, a research centre 

in Upper Volta has launched a large -scale study of breeding sites of S. damnosum, 

particularly artificial sites created by the building of dams, and of the larval 

development of that species to determine the. best season and methods for larvicidal 

operations. 

(4) The development of selective insecticide preparations is being 

actively encouraged (see also chapter on Vector Control). A centre in Upper 

Volta, assested by WHO, is testing various formulations for use on small streams and 

river. There is a particularly great need for a formulation which will alleviate the 

present necessity for dosing multiple small breeding points at intervals of 10 days 

or less. 
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(5) Related to the above studies, a consultant studied the effects of 

insecticides on fish life and gave advice for avoiding its indiscriminate destruction. 

(6) Essential research into the design of spillways of dams, to discourage 

Simulium breeding in them is being undertaken by a centre in Upper Volta. These 

studies, which necessitate the building of experimental models, are extremely important 

on account of various irrigation projects which are under way in West Africa. 

(7) Because an answer has not yet been found to many problems relating to 

the habits of S. damnosum and to its control, thought is being given to the launching 

of a pilot project in one river basin in order to see whether river valleys can be 

isolated in terms of Simulium flight so that each one can be dealt with in turn. Once 

satisfactory methods of Simulium control have been evolved, these could eventually.be 

extended to all areas in which S. damnosum is the vector of o.nchocerciasis. 

Preliminary studies and consultations have taken place in connexion with this pilot 

project. 

(8) Immunological research has also been supported. A university 

laboratory in France has been assisted in its studies, by immuno- electrophoretic 

techniques, of the antigenic structure of Onchocerca volvulus and of its relationship 

to the antigenic structure of other helminths. Fourteen fractions have been isolated 

so far in O. volvulus; among the six fractions isolated from the wall of the nodule, 

two have shown to be specific. This study is continuing. 

(9) Attention has also been given to the application of a fluorescent 

antibody test developed at an institute in Liberia for the diagnosis of onchocerciasis. 

(b) Filariasis 

(1) The filariasis situation in the countries of South -East Asia mostly 

affected by the disease - India, Ceylon, Burma - was appraised by several consultants 

who, furthermore, studied epidemiological factors involved and assessed control 

measures applied in these countries. 

(2) The award of a research grant by the National Institutes of Health made 

it possible for the WHO Vector Control unit to expand the programme for studies on the 

bionomics of Culex pipions fatigans in one of these countries. A filariasis research 
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unit has been established whose basic function is to carry out research directed 

toward the establishment of techniques, procedures and models which will be used in 

epidemiological investigations for the control of the disease. The addition of staff - 

epidemiologist and parasitologist - to the unit will enable a wider coverage of all 

facets of the epidemiology of the disease (see chapter on Vector Control). 

(3) The study of variance in infectibility of Culex fatigans by micro - 

filariae and the selection of strains with high and low susceptibility to infection 

by W. bancrofti for use as experimental controls in epidemiological studies are being 

undertaken by a laboratory in Singapore with WHO's support. 

(4) Taxonomic, genetic, and bionomic studies of C. fatigans and 

susceptibility to insecticides, are being actively pursued (see also chapter on 

Vector Control). 

(5) Research undertaken by a laboratory in Kenya on the identification of 

developing forms of species of filarial vectors in preserved mosquitos has been 

encouraged. 

(6) Studies of animal reservoirs are being supported (Brazil) to gain a 

better understanding of the epidemiology of filarial infections. 

(7) Studies on experimental filariasis are also being assisted (Japan) on 

the mode of action of diethylcarbamazine in the treatment of filariasis - a destruction 

of microfilariae and action on the adult forms - and the prevention of fever reactions 

resulting from treatment. 

(8) A laboratory in the United Stags of America is assisted in research 

designed to develop immunodiagnostic, haematological and biochemical techniques for 

filariasis based on minute amounts of finger blood. These techniques, already evolved 

and applied experimentally for the diagnosis of bilharziasis, would lend themselves 

ideally for investigations in the field since most of the equipment needed is light 

and requires no venipunctures. 



III. FUTURE DEVELOPMENTS 

Filariasis 

(1) Epidemiology and control 
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It is believed that extensive and detailed epidemiological studies of f ilariasis 

need to be actively pursued. Basic biological knowledge of the parasites and the 

factors affecting their distribution, pathogenicity, the interrelations of hosts, 

parasites and vectors, is of primary importance. These studies require the application 

of epidemiological techniques for evaluation purposes. The techniques, measures and 

terms need further standardization. The dynamic interrelation of hosts, parasites 

and vectors is not yet well understood. Such information is required for the elimina- 

tion of filariasis. For these reasons, field investigations in Burma (see above, 

under II (b)) should be expanded and undertaken elsewhere. 

The effect of residual spraying in malaria eradication programmes on filariasis 

needs to be evaluated. In some instances, the use of insecticides probably has a 

beneficial effect on filariasis transmission, but the contrary might also be expected 

because of the use of non -selective insecticides and their effect on predators or 

enemies of C. fatigans. Such studies are of great importance in future planning, 

both for malaria eradication and filariasis control. 

The relative value of vector control versus chemotherapy and the effectiveness of 

such a combination is important for advising feasible and economic methods of control 

where different ecological conditions exist. 

With regard to this part of the future programme, it is necessary to service 

research by establishing reference laboratory centres for the identification of 

filariae and their vectors. These centres would be called upon to review the 

distribution of the main vectors and serve field research projects or laboratories by 

correctly identifying parasites and vector species. 

(2) Experimental chemotherapy and immunity 

The search for suitable filarial species closely related to human filariae for 

chemotherapeutic assays and immunological studies should be continued. Every endeavour 

should be made to attack the fertilized female worm which is the "Achilles heel" of the 
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transmission cycle. Sustained efforts to discover drugs affecting the adult female 

worm are of primary importance. However, for the present, pharmacological and 

experimental work should continue so that the mechanism of the side- effects so 

frequently observed with diethylcarbamazine in filariasis patients may be understood. 

The object of the study would be to reduce the side - effects to a minimum in order to 

make more acceptable the use of the drugs for mass therapy. 

Discovery of a bio- immunological test to replace the usual routine blood 

examination at night - inconvenient to the population and one of the reasons for 

their unwillingness to collaborate - is of importance. Biochemical and immunity 

studies must be continued and extended in order to understand the immune response and 

the clinical manifestations of filarial infection in the human host. 

To this end, the support given to an institute in the United States of America 

for research on immunity, and to an institute in Japan for studies in chemotherapy, 

should be continued, and further clinical trials with promising new drugs should be 

initiated. A bilharziasis chemotherapy centre in Tanganyika will be approached to 

extend its interest to filariasis chemotherapy, and collaboration in this respect with 

the Burmese authorities should be established. These centres do not exclude WHO 

efforts to collaborate with or support other institutions. 

Onehocerciasis 

The direct association of eye lesions and onchocerciasis has been reported and 

confirmed by recent WHO investigations. However, the results of nutritional factors - 

of some variance in degree of occurrence and severity - might need further investigation. 

Significant differences in the prevalence of onchocercal eye lesions in savannah and 

forest areas have also to be explained. 

To elucidate the mechanism of these lesions, extensive study should be made on the 

physiology of the parasite and on the tissue and humoral reactions of the host. The 

study of the changes in onchocercal lesions in an endemic area, where transmission has 

been interrupted, is worthy of assessment (Kenya). This will give an indication of 

the time during which vector control should be maintained, and also throw some light on 

the pathogenesis of onchocerciasis. 
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Many studies on the ecology of the vectors -. search 'ог resting-places of adult 

Simulium during active life and aestivation, precise determination of flight range, 

feeding habits, duration of larval stage both minimum and maximum, length of 

downstream flotation. of larvae before they re- attach themselves, etc. - are pre 

requisites for a soundly planned programme of control. Breeding Simulium vectors 

of onchocerciasis in the laboratory would elucidate many of these problems, and also 

provide the means of developing better insecticides and their formulation. 

Improved diagnostic techniques are necessary for any epidemiological investigation, 

without which it would be impossible to clarify the transmission of infection and to 

evaluate control programmes. Exchange of information, and establishing contact between 

scientists working on basic problems in the laboratory and those working on practical 

but no less basic problems in the field, is essential. Periodical meetings` between 

specialists to review achievements, appraise results, and co- ordinate future 

developments have already demonstrated their value, and should be continued. 
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OTHER PARASITIC DISEASES 

I. GEt'IEftAL ТRENDS 

Even before the birth of WHO, major research and control programmes on 

several of the parasitic diseases had passed through "fashionable" stages of 

development. Unfortunately, with only one or two exceptions, the control 

programmes in the past have been singularly ineffective. Limitations in staff 

and funds have made it necessary to concentrate our more recent effort on problems 

where needs and opportunities were greatest. For this reason, the heterogeneous 

group of parasites and the diseases they cause, which are included in this section, 

have by default received less attention from WHO than those discussed in the 

previous two sections (Bilharziasis, Onchocerciasis and Filariasis). 

The heterogeneity of the remaining parasitic diseases can be illustrated 

by the fact that they include all of the helminthic infections other than those 

discussed above, all of the protozoan infections with the exception of malaria, and 

the mycotic infections. This can be emphasized further by considering their 

modes of transmission: (1) direct contact with reservoirs or sources (many of 

the mycoses); (2) inhalation (other mycoses); ()) ingestion of polluted food 

or water (amoebiasis, ascariasis, etc.); (4) blood-sucking vectors 

(trypanosomiasis, leishmaniasis); (5) direct invasion of integument by infective 

stages (ancylostomiasis, strongyloidiasis); (6) intermediate hosts (para- 

gonimiasis, trichinosis, etc.). 

About the only things these diseases have in common are that they tend to 

be more prevalent in rural areas, many serve as an index of socio- economic status, 

with few exceptions (e.g. African trypanosomiasis) combatting the infections has 

reached an impasse, many of them involve animal reservoirs, and many of the 

"diseases" are not single entities but are caused by whole complexes of species and 
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strains which vary in geographic distribution, mode of transmission, response to 

therapy, pathology produced, etc. Because of the nature of the modes of transmission, 

attempts to reduce prevalence have included environmental sanitation, health education, 

chemotherapy and insecticides. 

Recent major developments include the demonstration that residual sprays are 

useful for the control of the insect vectors for African trypanosomiasis and the 

different types of leishmaniasis. Also, the discovery of relatively effective drugs 

against African trypanosomiasis, the dermatophytoses, ascariasis and amoebiasis. On 

the other hand, residual sprays have limited value against the intermediate hosts of 

American trypanosomiasis (Chagas' disease) and no effective drug is known for this 

infection. Effective drugs also are not available for many of the other parasitic 

diseases, e.g. some of the systemic mycoses, many helminthiases, toxoplasmosis. In 

this c»nnexion, a special problem should be mentioned in the case of African 

trypanosomiasis. In the past effective administration of control measures has 

relegated this disease to the status of a relative rarity. The danger now is that 

the administration of these programmes, either locally or over wide areas, will break 

down. If this should happen there is grave danger that smouldering foci will burst 

into raging epidemics similar to those experienced in the past. 

The status of the other parasitic diseases is much more disconcerting. In a 

general way epidemiological factors, the life cycles, and many other facts about 

these diseases and their etiologic agents have been known for a long time. In a few 

instances failure to control these infections has been due to the inept application of 

the knowledge available. In others there will be little progress with control 

measures until there have been economic and cultural changes in the populations involved. 

In the case of all of these diseases it is necessary to search for better diagnostic 

methods, definition of prevalence and geographic distribution, drugs, understanding of 

ecological and epidemiological factors. To gain these objectives will require an 

internationally co- ordinated effort in fields that include physiology, biochemistry, 

sero - immunology, etc., as well as sanitation, epidemiology, health education, and 

preventive medicine. With the assistance of consultants, Expert Committees and 
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collaborating centres, WHO has kept abreast of new developments and encouraged further 

efforts. Because of the nature of the problems involved, the Organization should be 

prepared to continue and extend this effort. 

11. THE WHO RESEARCH PROGRAMME. ACHIEVEMENTS AND FUTURE DEVELOPMENTS 

Trypanosomiasis 

Until 1962, WHO's research programme for trypanosomiasis had been limited mainly 

to facilitating the exchange of scientific workers. The status of trypanosomiasis 

research was re- examined in 1960, and in view of the changing political structure of 

the African continent, it became apparent that the Organization had to take a more 

active interest in all aspects of the disease, including research needed to maintain 

and improve its control. 

In order to obtain the necessary guidance an expert group was convened, but 

prior to its meeting two consultants undertook a tour of African countries to gather 

first -hand information on the epidemiological situation, encountered, 

measures applied, and on research facilities available in these countries. It was 

thus established that assistance needs to be given for the following subjects of 

research: 

(a) Epidemiology 

The problem of the persistence of residual foci of infection and the possible part 

played by animal reservoir hosts; rapid and certain means of identification of strains 

and species of parasite isolated in the field from man, animals and all vectors; more 

accurate methods for field diagnosis; the definition and assessment of the so- called 

"symptomless carrier "; the problem of mechanical transmission by blood-sucking flies 

other than tsetse; further work on fly habits and behaviour; better methods for 

assessing fly populations especially when numbers become small; maintenance of 

self- supporting laboratory colonies of tsetse flies. 

(b) Control 

Finding less toxic drugs for curative purposes in late cases as well as longer 

lasting prophylactic drugs; investigation of the problem of drug resistance; 

improvement of vector control methods. 
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(c) Immunobiology 

Research in this subject promises to yield most important results in the fields 

of diagnosis, identification of strains, production of immunity. 

Assistance to research institutes was started in 1962. With WHO's aid a research 

organization in Uganda collects and maintains strains of species of trypanosomes by 

deep -freeze storage for research purposes; sends such strains to scientific workers 

elsewhere on request; continues research on the effect of aging on the stability of 

biological characteristics, especially virulence of trypanosome strains stored by the 

deep- freeze method. 

Because the shortage of trained personnel resident in Africa has become more 

acute research training grants were given to individual workers for the study of 

modern techniques in immuno- chemistry and antigen fractionation and for the exchange of 

experiences and findings on drug therapy. 

In the near future it is envisaged to support laboratories which have developed 

new diagnostic methods that can be easily applied under field conditions, and also to 

provide financial aid for studies relating to the animal reservoirs of T. gambiense, 

to tsetse ecology, as well as for those concerned with the antigenic structure of 

trypanosomes. 

Chagas' disease 

The fundamental aspects of knowledge on the present status of this disease were 

summarized by two specialists meetings. in 1960 and 1962. It was suggested that the 

following fields of research should be given preference: (1) perfection and 

standardization of diagnostic procedures; (2) ecology of vectors with a view to 

achieve more radical control, (3) chemotherapy, since to date no therapeutic agent 

has been found to be really effective against this disease: in this connexion, the 

development of techniques for in vitro culture of T. cruzi would facilitate the 

selection of appropriate therapeutical substances; (4) prophylaxis, envisaging 

mainly more economical techniques of applying insecticides, and (5) identification of 

trypanosomes similar to T. cruzi and research on the nutrition, metabolism and 

immunological behaviour of this parasite. 
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A training grant has been awarded for research on the parasite -host cell_ 

relationship of T. cruzi in tissue cultures by cinematographic techniques. 

Leishmaniasis• 

Information on the distribution and prevalence of leishmaniasis and prevailing 

Ph1ebбtomпs-species has been collected through questionnaires and correspondence. In 

1960 a consultant reviewed available information and recommended research which includes 

studies on (1) the development of methods for easy identification and differentiation. 

of Leishmania species, (2) the establishment of a reference centre for Leishmania 

strains, and (3) the bionomics of phlebotomes and on methods for their colonization. 

One laboratory reputed to possess the most complete series of strains of 

Leishmania was supported by small grants in 1960, 1961 and 1962. The laboratory 

collects and maintains species of Leishmania, makes available known strains to other 

scientists, and studies ways and conditions for keeping Leishmania strains, for 

maintaining the original characteristics of pathogenicity of various strains and 

investigates the use of serological and fluorescent antibody techniques for the 

identification of Leishmania species. 

Training grants were awarded for the study of techniques used for the 

differentiation of varieties of Leishmania strains. 

In the epidemiology of leishmaniasis special studies are needed to clarify certain 

aspects of transmission, in particular the role of animal reservoirs, and to assess the 

value of insecticide spraying on the incidence of leishmaniasis where an animal 

reservoir is absent and where animal reservoirs play a role. 

In this connexion, a consultant visited several research institutes in the 

Americas with a view to exchanging such type of information available on the 

epidemiology of leishmaniasis. 

A survey of the sand -fly population of Iran was also conducted in the interests of 

providing further knowledge of the biology of these vectors of leishmaniasis, sandfly 

fever and kala -azar and of their respective role in the transmission of these diseases. 
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The ecology of Phlebotomus, particularly their resting and breeding places, as . 

well as the nutritional requirements of larvae and adults, are still obscure. Research 

is essential on these subjects for a better understanding of the epidemiology of the 

diseases caused and for deriving appropriate sand -fly control. вгесdјщ Phlebotomus 

species in the laboratory might help solve some of these difficulties. 

Changes in the epidemiological features of visceral and dermal leishmaniasis in 

relation to the malaria eradication programme and its interruption will be studied 

and a survey on this problem is planned in the future. 

Amoebiasis 

The epidemiology, pathogenicity, taxonomic status and life cycle, and the 

therapy and control of amoebiasis of Entamoeba species remain confused. Questionnaires 

have been sent to hospitals and laboratories located in endemic areas to collect data 

on importance of amoebiasis, on methods and techniques used in diagnosis, on the 

relative frequency of E. histolytica to liver abscess, etc. Unfortunately, the 

results of this survey are unsatisfactory because of the discrepancy of individual 

opinion on criteria for the diagnosis of different Entamoeba species found in the 

human intestine. Another important reason for this confusion is the lack of 

personnel trained in the diagnosis of intestinal amoebae. 

In 1960 a consultant reviewed this problem and made specific recommendations for 

surveying the anomalous distribution of amoebic liver abscess in relation to the 

cosmopolitan distribution of intestinal abscess. A consultant will study the factors 

influencing the prevalence of acute intestinal amoebiasis and amoebic liver abscess in 

endemic areas. 

The problems that warrant further studies include the differentiation between 

species belonging to the genus Entamoeba and closely related forms, especially the 

"small race" of E. histolytica, E. hartmanni and Endolimax nana; the role of bacteria 

and /or entero- viruses and the pathogencity of E. histolytica; and the possible value of 

newly-developed serological techniques. Satisfactory and generally - accepted regimens 

for individual and mass therapy are not well established. 
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It is hoped to convene suitable meetings of specialists to clarify this 

situation and obtain guide -lines for further research. 

It is also planned to designate reference laboratories which will undertake to 

collect and maintain strains of Entamoeba species for distribution to research 

workers. 

Helminthic diseases 

Apart from prevalence surveys, a global approach to assess the morbidity and 

mortality caused by this group of infections is needed. WHO- assisted prevalence 

surveys were made in Korea, Niue, Iraq, Syria, Seychelles, Mauritius, Northern 

Rhodesia and Paraguay. However, these projects were not specially planned for the 

assessment of morbidity caused by helminths. 

Hookworm disease, being recognized as a.cause of anaemia, particularly in older 

children and adolescents, is placed first among the helminthiases to be attacked on a 

wide scale. Studies on the relationship between prevalence of infection and significance 

of the disease are essential, otherwise much time and money may be wasted in the control 

of ancylostomiasis in regions where this disease is a minor problem. Expert examination 

of the ecological features in the transmission of disease, such as topography, type of 

soil, climate, culture, etc., has to be carefully considered in planning environmental 

sanitation and housing programmes. 

In 1961 the problem of ancylostomiasis in the African region was examined by a 

group of specialists. Besides making recommendations on techniques to be used on 

epidemiological surveys and assessing available therapeutic and control means, these 

experts mentioned the following lines of investigation as being worthy of support: the 

host /parasite relationship, in particular tisular and•humoral defence mechanisms, with 

a view to discovering an effective vaccine against A. duodenale; the metabolism of the 

worm in its various free and parasitic phases, to provide useful indications with 

regard to the nutritional requirements of the parasite in competition with its host, 

leading to the discovery of more therapeutic projects; the role of diet in strengthening 

the body's resistance to the parasite; research on somatic antigens, on metabolites and 

on the antibody- antigen reaction, which may lead to the development of a method of 

serodiagnosis or open up new prospects in the field of immunization. 
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In ascariasis, complete epidemiological knowledge necessary to advise public 

health administrators on control is still lacking. The value of therapy with 

piperazine salt in ascariasis is well known but the assessment of mass therapy with 

this drug in heavily- infected communities needs to be made. WHO is assisting pilot 

studies carried out in Taiwan to evaluate the action of piperazine salt on ascariasis 

morbidity and the rate of infection by Ascaris. A project in collaboration with an 

Italian institute is under negotiation for a pilot experiment in the Middle East and in 

Sardinia. 

A project in Japan to examine modern methods. for composting and for 

agriculture was assisted by WHO. Studies on the action of chemicals as 

its use in 

ovicides on 

Ascaris eggs were stimulated and a Japanese Department of Parasitology was encouraged 

to try sodium pentachlorophenate, as 

Ascaris gallinaceum in poultry. 

was favourably reported against the eggs of 

In 1960 the problems involved in planning the control of soil -transmitted helminths 

were reviewed and, in consultation with a panel of experts, by correspondence, 

recommendations have been made which include studies on (1) factors conditioning. 

infection versus disease, (2) testing techniques used in survey methods, (3) problems 

involved in immunology of helminthiases, (4) improvement of antihelminthic drugs, 

(5) finding a broad spectrum antihelminthic, (6) disinfestation of soil to prevent 

infection with intestinal helminths, (7) the problem of composting night soil for 

fertilizer, and (8) evaluation of mass therapy in the control of helminthiases.. 

Further guidance on research needed to achieve control of infections caused by 

soil -transmitted helminths will be obtained from a group of specialists which is due 

to meet in 1963. 

Problems concerning the relationship of parasitic diseases and nutrition are being 

dealt with in the chapter on` nutrition. 

Assistance given to bilharziasis serology has been extended to cover 

helminthological serology as 

serological tests. In this 

in securing type sera and in 

a whole with a view to developing specific and sensitive 

connexion, the Organization is helping research workers 

arranging for field trials of promising diagnostic tests. 
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Thus, a survey organized in the Republic. of Korea to determine the prevalence of 

clonorchiasis and paragonimiasis proved that an intradermal test for these infections, 

using purified antigens and developed in the United States of America, was a simple 

and reliable tool for epidemiological investigations in large population samples. 

Relapsing fever 

Following WHO- assisted studies made in Ethiopia in 1955, which served to establish 

that louse -borne relapsing fever exists in that country in the endemic form, corres- 

pondence has been exchanged with experts with a view to drawing up a research programme 

in relapsing fever. Lack of funds has, however, prevented further steps being taken 

in that direction. 

Mycotic diseases 

During the Sixth International Congresses of Tropical Medicine and Malaria (1958) 

it was pointed out that information on these diseases is limited and the attention of 

WHO was drawn to the importance of the mycotic infections. The determination of specie 

and their nomenclature is a most difficult problem and modes of prevention are unknown 

because of the lack of information on the epidemiology of the infections. The use of 

antibiotics and such drugs as certicosteroids_ for the treatment of other diseases has 

increased the importance of moniliasis, with oral, gastro- intestinal and gastro- rectal 

manifestations that range from persistent irritation to death. 

Recent work has thrown some light on the mode of transmission of some visceral 

mycoses and advances have been made in therapy with the use of fungistatic substances. 

On the other hand, lack of knowledge of the morphological forms, the physiology and 

nutritional requirements, and the host -parasite relationship handicaps the development 

cf specific chemotherapy. 

A WHO- supported trial in Yugoslavia in 1959 and 1960 has shown that relatively low 

doses of griseofulvin are effective in mass campaigns against tinea capitis caused by 

Т. violaceum. The objectives of this field trial included the determination of the 

most effective treatment regimen that could be used in mass treatment campaigns and to 



- 172 - 

ascertain what additional measures were necessary to prevent an increase in incidence 

after a low level had been attained. These objectives had two primary aspects: 

(1) curative (clinical and microscopic) without hospitalization; and (2) preventive, 

to reduce the reservoir of infection to such an extent that the disease ceased to be 

of public health importance. It is felt that this type of investigation should be 

expanded to cover other dermatophyte infections of the scalp. 

Since there is a danger that the susceptibility of fungi to antibiotics will 

change, as has been observed with other infectious agents, it is essential to obtain 

base -line data on the present minimal inhibitory dose of pure griseofulvin on cultures 

of the principal species of Trychophyton. In order to obtain this information the 

Organization is sponsoring an internationally co- ordinated study relating to the 

development and adoption of a standard procedure for assaying in vitro the susceptibility 

of dermatophytes to griseofulvin. The study will be conducted in two parts: (1) five 

reference centres (two in the United States of America, one in France, one in Belgium, 

one in Yugoslavia) 'have been designated to keep collections of strains sent to them by 

mycologists throughout the world for reference purposes and to undertake preliminary 

comparative testing of sensitivity assay techniques based on a test used by the 

manufacturer of griseofulvin; (2) world -wide trials of the technique proposed by the 

reference centres will then be undertaken by all participating laboratories. One 'of 

the five references has been subsidized in 1962 for the co- ordination of this programme. 
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ZOONOSES 

1. GENERAL TRENDS OF RESEARCH 

With the expanding knowledge of pathogenic or potentially pathogenic infective 

agents and the changing human -animal relationships that are creating new situations 

in the exchange of infections, increasing attention is being given to the problem 

of "emerging zoonoses', especially those in which viruses are implicated. The 

main emphasis of research, however, still remains on the major zoonoses, such as 

rabies, brucellosis, leptospirosis, influenza, hydatidosis'and other parasitic zoonoses. 

In rabies the availability of ef'fective-Vaccines and the application of sanitary 

measures have resulted in the elimination of the bulk of infection from dogs and 

other domestic 'animals in several parts of the world. This has often not resulted 

in complete eradication of the disease because of the foci of infection in wild 

animal hosts. Múch áttention is therefore being paid to the possible reservoirs 

in wild carnivores (canines, mustelids, viverrids, etc.). The discovery of rabies 

in insectivorous bats has opened up a new field of research from which it•appears 

highly probable that there exist virus strains with marked affinity for tissues 

other than nervous tissue. This is evidenced by the natural transfer of infection 

from bats to other mammals, including man, by the respiratory route. Colonies of 

gregarious bats; at least under certain conditions existing in caves, appear to be 

acting as a reservoir of infection. Further work will reveal the exact significance 

of this finding. 

In dealing with exposed persons an important requirement is that effective 

therapeutic and immunizing agents should be available. The conventional methods 

of vaccination require a prolonged course of painful inoculations attended with a 

risk - though rare - of paralytic accidents.. Much effort is therefore being 

directed to the study of simple and effective local treatment of wounds infected 

with rabies virus, and to the development of vaccines free from the paralytic 

factor. Efforts are also being made to reduce the currently long schedules of 

vaccination. A new technique of tissue culture holds great promise of providing 

such an ideal immunizing agent, besides providing useful laboratory techniques of 

titration of the virus and assay of vaccines. 
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The conventional methods of diagnosis of rabies in animals, depending on 

laboratory animal inoculation, and studies on brain sections and smears, are slow, 

several days being required before a final diagnosis is obtained. This delay 

frequently occasions much anxiety in the persons bitten by dogs and other animals 

suspected of suffering from rabies. Among the various approaches to the solution 

of this problem, the application of the fluorescent antibody technique is the most 

promising, but in its present condition it requires a well trained worker and 

specialized equipment. Further work will be needed to simplify this procedure 

sufficiently to enable it to be widely used in different parts of the world. 

In brucellosis the trend of work until about a decade ago was towards finding 

a means. of eliminating it from animal reservoirs and to improve diagnostic and 

therapeutic procedures for the treatment of the infection in man. In some countries 

the bulk of infection in bovines has been eliminated by the application of the test 

and slaughter method, which is based on diagnostic techniques in the development 

and standardization of which FAO and WHO took an active part. These methods of 

diagnosis, followed by elimination of infected animals, have successfully reduced 

the infection wherever applied. The methods applicable in bovines, however, have 

not been found satisfactory for dealing with the infection in swine, sheep and 

goats and wild animals, for a variety of reasons. In swine, and to some extent in 

sheep and goats, the diagnostic techniques need to be improved. Where sheep and 

goats are the main reservoirs of the highly virulent melitensis infection, economic. 

factors often prevent their elimination, thus maintaining a constant source of 

human infection. Such a situation calls for the application of immunization in 

man as well as in sheep and goats. In this connexion much effort is being directed 

towards the development of safe and effective vaccines. 

Although at one time it was generally agreed that strains of Brucella. fall in 

three distinct but allied species, this view has been challenged repeatedly in 

recent years because of the existence of many intermediate strains, as identified 

by the usual bacteriological and biochemical methods. Work is being done on 

improving the available techniques of study and in applying biological methods of 

identification, such as bacteriophage- typing of strains. 



In leptospirosis the main difficulty in epidemiological studies has been the 

great multiplicity of se- otypes of Leptospira icterohаen:orrhаgiae, some of which 

have distinct host preferences, but all of_which are actually or potentially patho- 

genic to man: Many of the common bacteriological techniqueн (biocheriiical methods, 

cultural characteristics, etc.) are not applicable to the classification of leptospires. 

Much thought and effort has been devoted to the methods of classification of strains 

and to standardization of techniques fór their differentiation. The ecology of 

infection in wild animal hosts, especially rodents; is also receiving much attention, 

as the numbers, distribution and habits of these animals have an important bearing 

on the exposure of human beings to infection. Considerable work is being done on 

finding effective methods of inmiunizaticn of population groups at risk and on therapy 

of the disease in man. 

In the field of comparative virology an important need is for classification 

of animal viruses and determination of their relationship with viral agents infecting 

man. This requires thorough studies and, in many cases, further studies of animal 

viruses, on the lines of those being carried out on human viruses. 

• The role of animals in the epidemiology of human viral infections is not 

restricted to the agents now being uncovered. Thus, the position in well -known 

human epidemic diseases like influenza is being investigated. It has been suspected 

that pandemics of human influenza may start from transfer of virus from animals to 

man. Such an animal reservoir for pandemics has not yet been identified, but 

investigations have revealed the existence of human influenza viruses in several 

animal species, notably swine, which have caused human disease. Also, there are 

close relationships of several animal Myxoviruses to similar and identical viruses 

causing disease in man. 

Among the parasitic zoonoses toxoplasmosis is the subject of a large amount of 

work at present in progress in several parts of the world. Epidemiological surveys 

in various countries have shown this infection to be common, but the mode of 

infection other than by transfer in utero still remains obscure. Investigations 

are being carried out on the biology, morphological structure and host range of the 

parasite. The existence of сosеlу allied organisms in birds and other vertebrates 

has been established. In spite of the wide -scale use of certain serological 

techniques in laboratory diagnosis, no constantly dependable method has so far been 

found. Much work is being done to find such a method especially with the use of 

more stable killed antigen. 
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Other parasitic zoonoses which are receiving considerable attention in certain 

regions of the world are hydatidosis and trichinosis. In both infections the 

ecology and epidemiology of the parasite and serological methods of diagnosis are 

receiving much attention. In control of these diseases immunizing procedures are 

being envisaged and tried. In hydatidosis attempts are being made to find efficient 

anthelmintics for removal of adult tapeworms from dogs. 

2. WHO'S PROGRAMME AND ACTIVITIES 

Although more than a hundred diseases and infections regarded as zoonoses are 

known, WHO's research programme lays emphasis on problems relating to a few which 

are important to tropical and developing countries. 

Rabies 

Co- ordinated research in rabies has been directed mainly towards the solution 

of problems arising in the treatment of exposed persons and in field control of the 

disease. Efforts have been made to improve immunization procedures and immunizing 

agents and to find the most effective methods of local treatment of infected wounds 

resulting from dog bites. 

One of the main difficulties in treatment of exposed individuals is the long 

series of 14 to 21 daily injections of the vaccine. Experimental vaccination of 

several hundred volunteers, followed by careful measurement of protective antibody 

in the blood, has shown that in persons vaccinated for the first time a reduction 

in the existing schedule is not feasible. In previously immunized persons, however, 

even a single inoculation of the vaccine has a marked booster effect on antibody 

level under certain conditions. Further work on this problem is in progress in 

Ethiopia and India. 

In earlier WHO co- ordinated studies it was shown that the failure of vaccine 

treatment often observed in severely exposed persons (bitten on the head or neck by 

rabid wolves or ferocious dogs) could be obviated by starting the treatment with an 

inoculation of antirabies serum and following it by a full course of vaccine. With 

increasing use of this method of treatment, it was observed that in certain individuals 

serum inoculated at the start of a course of vaccination interferes with the formation 

of antibody. This interference can be overcome by inoculating two supplemental 

doses of the vaccine 10 and__20 days after the last usual dose. 
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The cauterization of bite wounds suspected of being infected with rabies virus 

has been practised since antiquity. Strong acids, other caustic chemicals and 

even hot metals are employed for this purpose. Comparative experiments with a 

number of disinfectants, detergents and biological agents have shown that the most 

effective treatment consists of the following: very vigorous cleansing of the wound 

with 20 per cent. soap solution or 2 per cent. benzalkonium chloride, local 

infiltration of the wound with antirabies serum and - to minimize pain - the use of 

procaine in saline solution. 

The problems of the production of antirabies vaccines and serum are many and 

varied but the principal difficulty is the presence of a paralytic factor in 

inactivated vaccine prepared from nervous tissue. There are reasons to believe 

that the duck - embryo vaccine developed in a laboratory in the United States of 

America is relatively, but not completely, free from this factor. Hopeful progress 

has been made in cultivating the virus in tissue culture which would provide virus 

for vaccine production, likely to be completely free from the paralytic factor. 

Other improvements in vaccine production include the successful lyophilization of 

the phenolized nervous tissue vaccine first achieved in a laboratory in the USSR. 

This method prolongs the validity of the vaccine and makes it much easier to store 

and transport. A satisfactory method of accurate determination of the potency of 

the avianized vaccine has been developed which is less expensive and more reliable 

than the method previously available. Antirabies serum is now being used more 

widely in cases of severe exposure and collaborating laboratories in Iran and 

France have evolved methods for its production in bulk. A laboratory in the USSR 

has developed a technique for separation and concentration of the antibody -bearing 

fraction (gamma -globulin) of this serum. This pr,duct is highly potent and has a 

long storage life. WHO has been active in the co- ordination of work on all these 

subjects, and in some cases has allocated grants. 

Until recently the laboratory methods of diagnosis were slow, and it took a 

week to 10 days, or even longer, to know if a dog which had bitten people was actually 

rabid. Studies on the application of the fluorescent antibody technique have 

proved that it can give speedy and reliable demonstration of the virus in nervous 

and salivary tissues of dogs and other animals. This technique enables a trained 

worker to make a definite diagnosis within a short time of the receipt of the 
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suspected material and saves the bitten person much worry and the annoyance of under- 

going painful vaccine inoculations pending the final diagnosis. In one of the 

collaborating laboratories a method has been found by which the presence of rabies 

virus could be quantitatively demonstrated by its inhibitory effect, in chicken 

embryo monolayer cells, on the degeneration and destruction induced by the western 

equine encephalitis virus. A modification of this technique, including the use of 

the fluorescent antibody technique, is being developed for titrating antibodies in 

serum specimens. 

Other studies have provided more precise information on the sites of multipli- 

cation of the virus in the body and the action of immune serum on this process. 

One of the collaborating institutes in the United States of America has carried out 

extensive studies on the pathogenesis and excretion of the virus, by wild animals 

and the maintenance of infection in cave bats in nature. 

Brucellosis 

Among the most important problems in brucellosis are the control of infection 

in sheep and goats and the prevention of the 'very virulent Brucella melitensis 

infection in man originating from these animals. The test and slaughter method so 

successfully employed for the control of bovine brucellosis in some countries is 

hardly applicable in the countries where ovine and caprine brucellosis are widely 

prevalent. Some means of immunization is therefore needed to protect exposed 

population groups and also to check the infection in animals. Much of the research 

co- ordinated by WHO during recent years was therefore directed to the problems of 

immunization of man, caprines and ovines against Br. melitensis. Other items cf 

work included the standardization and unification of diagnostic procedures, bacterio- 

logical characterization of Brucella and improvements cf techniques of isolation 

and cultivation of these organisms. 

For the immunization of human beings, two living attenuated vaccines were 

carefully tested for safety in human volunteers. One of these vaccines (strain 19), 

which has been successfully employed for the immunization of cattle for a long time, 

was found to be suitable for further work. Another experiment with this vaccine 

is in progress and incorporates modifications suggested by the first trial. If the 

results are satisfactory a controlled trial in the field may be undertaken in the 

near future. 
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Three vaccines (two living attenuated and one inactivated) have been tested in 

sheep and goats. All three have been found to protect them against natural and 

artificial infection for several months. Some of the living attenuated organisms 

are, however, occasionally excreted in milk and genital discharges. There is no 

evidence that these organisms are dangerous for man or animals but their excretion 

calls for caution and further work to elucidate their significance and, if necessary, 

to find a method of control. It appears that the persistence of the vaccine 

strain in the udder varies in different breeds of sheep. The inactivated vaccine 

containing an oily adjuvant is free from this risk but often produces local swellings 

at the site of inoculation. Alternative adjuvants are being tried to reduce the 

extent of local reactions. 

A living dissociated strain of Br. melitensis isolated from the milk of a goat 

in Malta has been found to be free from agglutinogens, i.e., its inoculation in 

animals does not result in the appearance of agglutinins in their blood. Such a 

strain, if immunogenic, would be a valuable vaccine as it would not interfere with 

the detection of natural infection by the agglutination test as distinct from 

vaccination reaction. 

The joint FAO /WHO brucellosis centres have collaborated in the standardization 

and unification of diagnostic procedures. This has been achieved by selection and 

distribution of suitable strains for production of antigens and because an Inter- 

national Standard Anti -Brucella abortus serum had been established before the period 

under review. The centres in Mexico and Tunis have worked on the improvement of 

allergens used in the skin test for brucellosis. This test is a useful adjunct in 

epidemiological studies on the disease and is necessary to screen out sensitive 

individuals before vaccination. 

An important laboratory aid to epidemiological investigations in brucellosis 

is the characterization of Brucella strains and their grouping into species. 

Careful metabolic and s rological studies in a laboratory in the United Kingdom 

showed that neither the biochemical method nor the serological method alone can be 

considered a reliable guide to the identification of Brucella species. Bacterio- 

phages provide a useful tool in identifying some strains, but in practice a 

combination of the three methods would be required to classify the strains in the 

three species groups. 



Among the techniques of isolation and cultivation developed in various 

collaborating laboratories mentión may be made of the filter membrane technique of 

concentration of Brucella in milk which facilitates isolation of strains from 

lightly infected samples. 

Influenza and other Virus Infections 

The existence of possible animal reservoirs of human influenza has been 

suspected, and it has been suggested that pandemics of influenza follow a fresh 

transfer of the virus from animal to human populations. A WHO co- ordinated survey 

of antibodies in the sera of domestic animals was therefore undertaken in connexion 

with the last pandemic of Asian influenza in 1957 -1958. In some countries animal 

sera were examined before as well as after the outbreak of the infection. These 

studies showed that the Asian (А2) strain can cause natural inapparent infections 

in horses and swine. Further studies showed that the latter species may act as a 

repository of human influenza strains which do not undergo the familiar antigenic 

changes in this host. In suitable circumstances these strains are passed back to 

human hosts to cause sporadic infections but, so far, there is no evidence that 

they are responsible for pandemics of the disease. 

A laboratory in Hungary reported the isolation of human influenza virus (PR8 

and A2) from sheep and swine and another one in Czechoslovakia has found evidence 

of infection in rats, which shows that a wider range of animal species may be 

implicated in the epidemiology of influenza than hitherto suspected. 

In addition to the human influenza viruses isolated, some of the collaborating 

laboratories have found viruses of the influenza group which are confined to animals 

(ducks, horses, fowl, etc.) but are related to the human virus type A. They serve 

as useful models for study. 

Leptospirosis 

This is a widespread infection which is being encountered in more and more 

areas as a cause of human and animal illness. The resultant increasing interest 

in leptospires creates important problems of classification and identification of 

strains to which the traditional biochemical, cultural and morphological methods of 

bacteriology are not applicable. Their classification is based mainly on serology, 

which in case of allied types (called "serotypes ") is quantitative rather than 
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qualitative. WHO and FAO have therefore an important role to play in standardization 

of nomenclature, classification and methods of typing and diagnosis. This is being 

done with the collaboration of WHO /FAO leptospirosis reference laboratories. Apart 

from the basic investigation on typing and verification of new or atypical strains, 

arrangements have been made for the supply of type strains and international 

reference sera. The classification worked out by these laboratories has been widely 

accepted and adopted. 

The epidemiology of leptospirosis is influenced to a great extent by the biotic 

as well as the physical environment, since the principal hosts of leptospires are 

animals living in infected localities. In most cases these animals are wild and 

domiciliary rodents but collaborating laboratories in North America have recently 

reported the important role of wild ruminants (deer) as reservoirs of the infection. 

A world survey of reported animal hosts and serotypes is being carried out by 

several collaborating workers. 

Experiments on the use of inactivated vaccines have shown their usefulness in 

protecting exposed population groups in certain areas. Vaccination of animals, 

however, may protect them from clinical illness but does not prevent their becoming 

symptomless excretors of leptospires. 

Other studies undertaken are on therapy of the disease and on metabolism as 

well as cultivation of leptospires. 

Parasitic Zoonoses 

These diseases are important in several areas of the world, some of which do 

not have adequate resources to carry out the necessary research for solution of 

the difficulties in the way of control and prevention. 

In hydatidosis efforts have been made to elucidate the basic biology and 

ecology of the parasite, with special reference to the bionomics of the ova. 

(Human infection takes place at this stage of the parasite.) Certain cultural 

practices of importance in epidemiology and ecology of the parasite in wild -life 

have been investigated. . 
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As far as is known, the dog is the main reservoir of Echinococcus granulosus 

and a difficulty in clearing this reservoir of infection is the non -availability of 

an efficient anthelmintic. Systematic trials are being undertaken in a laboratory 

in Alaska to study the effect of likely drugs under controlled conditions. 

Co- ordinated studies on possible vaccines for use in sheep and dogs are being 

carried out in New Zealand and Argentina. 

In order to assist laboratories in standardizing their procedures for sero- 

logical diagnosis, positive human serum has been collected for establishment as a 

reference preparation. Similar collections have also been made of sera for 

diagnosis of trichinosis and toxoplasmosis. Work on the epidemiology of these 

diseases is also being co- ordinated. The biology and prevalence of toxoplasmosis 

is receiving adequate attention in national laboratories. It is not, therefore, 

stressed in the WHO research programme. 

3. FUTURE DEVELOPMENTS 

Future work on zoonoses will follow generally the lines that have been pursued 

hitherto. Further expansion is however envisaged of studies on parasitic zoonoses 

and ecological aspects of those which get localized in wild animal peo -lotions. 

In rabies the work in progress.will be continued, with special reference to 

possible simplification of post -exposure treatment, development of more highly 

antigenic vaccines capable of effective immunization with reduced schedules; 

production of prophylactic serum of human origin, ecological study of the disease 

in wild animals, especially bats, mustelids and viverrids, and the tissue culture 

propagation of virus for potential vaccine production and quantitative tests in 

rabies work. . 

In brucellosis, further work will include studies on brucellosis vaccines in 

man and work on sheep and goat vaccines in order to make them more suitable for large. 

scale field application. Studies on the bacteriology, immunology and pathogenesis 

of brucellosis will be continued. Diagnostic and therapeutic procedures will also 

be studied further. 

In influenza and other virus, infections further studies will aim at establishment 

of the role of animals and animal -borne viruses in the epidemiology of human illness. 

Known animal viruses will be classified in a scheme to fit in with the classification 

of human viruses. 
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CANCER 

1. GENERAL TRENDS OF RESEARCH 

Research in the field of cancer is pursued in the following main directions: 

study of the etiology and pathogenesis of tumours; studies for the purpose of 

improving and discovering new methods of diagnosis and treatment of tumours; and 

research into the organization of the campaign of cancer control (which includes 

prevention, after -care and rehabilitation). 

Work on the etiology and pathogenesis of cancer is directed to the study of 

the role of viruses in the causation of tumours; in so far as a viral origin has 

been traced in some induced tumours, the detection of viruses in both human and 

animal tumours is of some importance. The use of immunological methods to identify 

viruses, including virus -like globular bodies from human tumours, is another branch 

in this field. Considerable progress in cancer immunology, and particularly in 

the tracing of specific antigens absent in normal tissue, makes it possible to 

consider the use of immunological methods in ascertaining the etiology of tumours. 

The second direction of etiological and pathogenetic research in tumours is 

the study of chemical, physical and biological factors which give rise to tumours. 

The great knowledge that has been gained on carcinogenic agents, many of which 

have been defined, on the role, from the experimental point of view of carcinogenic 

activity, and on occupational forms of cancer, has provided the basis for research 

on this subject, and particularly for the study of the mechanism of action of 

carcinogens on the organism. 

In this field, the development of studies of cancer epidemiology, particularly 

in regard to the role of environmental factors such as those related to occupation, 

harmful habits and customs, is providing new etiological facts on the incidence of 

cancer in man. From such studies new approaches are emerging that may be used not 

only to further the research into cancer etiology but also to promote greater under- 

standing on the part of the general public, and thus greater co- operation in cancer 

prevention. The information obtained will also give impetus to the organization of 

cancer control. One of the main fields of study in human tumour etiology is that 

of the differences in tumour distribution in the world's population. Life has 

provided unique opportunities in this respect. The world's population is divided 
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into many different ethnic groups living under various conditions - i.e. influencing 

factors such as climate, geography, occupational and residential histories, habits 

and customs. Since all these factors relate to the human body, it will react to 

them after a certain length of time. It seems logical that these factors should be 

among the chief causes in the localized distribution of cancer. 

Important information has been obtained by investigation into the occurrence of 

all varieties of cancer and their incidence in different parts of the world; 

mortality and morbidity studies on a national basis and the comparison of the results 

obtained have given some important answers to many questions. For example, breast 

cancer is over eight times more common among women in Israel than in Japan; liver 

cancer causes half of all cancer deaths among the Bantu tribes in Africa, whereas in 

Europe and North America it accounts for less than four per cent, of cancer deaths. 

Wide variations exist, too, in the occurrence of skin and lip cancer in the northern 

and southern regions of the United States of America and of the Union of Soviet 

Socialist Republics; it is more frequent among the southerners. Epidemiology can 

thus identify the trigger factors that are responsible for certain cancers and can 

establish a relationship between the different tumours and the extrinsic and intrinsic 

factors involved in their occurrence. 

Comparative oncology has also a very substantial part to play in this field, 

since studies of the reactions of the animal organism to certain experimental tumour 

growth very often give a clear idea of the kind of reactions to be expected from an 

identical tumour in man. 

Considerable attention has been devoted to the role of the nervous system and 

hormonal disturbances; to biochemically characteristic tumour cells; to tumour 

tissue, and to cancer -developing individuals - all of which have a definite bearing 

in the etiology and pathogenesis of tumours. Tumour biology also plays a vital 

part in its various aspects, e.g. the cellular aspect, with particular reference to 

tumour transplantation; strains of tumour cells; experimental tumour induction, and 

experimental tumour regression; and the genetic aspects, with special reference to 

mutation and transfer of genetic material. 
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Research into cancer etiology takes into consideration two main groups of 

factors - intrinsic and extrinsic. The intrinsic factors are genetic, hormonal, 

immunological, neurological, etc.; the extrinsic factors can be divided into 

infections (viral and parasitic, for example) and physico- chemical factors such as 

chemical carcinogens, radiation, nutrition. In brief, taking account of the vast 

differences in the biological characteristics of tumours, opinion in the scientific 

world isdivided between polyetiology and viral etiology as the line of research 

most worthy of being pursued. 

Research in cancer detection and cancer treatment has developed mostly by the 

finding of new methods of early diagnosis and improvement of existing methods. 

The use of radiological and X -ray examinations has been expanded to include new 

ideas - angiography,.tomography, etc.; more attention has been devoted to the use 

of isotopes in diagnosis; attempts are being made to develop immunological tests 

for the diagnosis of cancer; and further research in exfoliative cytology is being 

developed, so that these methods may be used not only in cancer detection but also 

in studies of tumour pathogenesis. Trends in research in cancer treatment are 

various., since there are so many treatment approaches to any one type of tumour. 

The ascertaining of the most effective combined methods is the most popular trend 

today, together with new approaches in surgery, radiotherapy and chemotherapy; the 

latter is carried out on a ver• large scale for experimental and clinical purposes. 

A new branch of cancer research concerns cancer control. It includes the 

trial organization of pilot programmes in cancer prevention, mass examination for 

early detection, organization of after -care, etc., to obtain the best results from 

the most efficacious method. This type of research can give impetus to public 

health programmes and is most important, not only for countries having a well - 

organized public health system, but also for those in the process of developing one. 

2. WHO'S PROGRAMME AND ACTIVITIЕS 

The recommendations of scientific groups and of the Advisory Committee an 

Medical Research on the main directions in which cancer research is to be carried 

out by WHO deal with the research problems that can be tackled most effectively on 

an international scale, using international effort, and having international 

significance. At the same time, it is important to co- ordinate the world's research 

effort by institution of a concrete programme designed to make information more 

widely and more quickly available. 
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Some of the problems calling for international research relate to the 

epidemiology of cancer. Thus, there is need for geographical study of cancer 

incidence, and for study of environmental agents which could cause cancer in man; 

correlated are equally vital studies of human populations. It has been recommended 

• that epidemiological studies be organized on the etiology of several types of human 

tumours: one example is liver carcinoma, which is relatively frequent among the 

native populations in specific areas of Africa and Asia and therefore requires 

special investigation; another is the possible relationship between bilharziasis 

and carcinoma of'the urinary bladder in certain areas of the United Arab Republic. 

It was strongly recommended that WHO should concentrate first international 

research on the epidemiology of lung carcinoma. In view of the reported high pre- 

valence of lymphoid tumours in certain tropical areas, the study of the epidemiology 

of lymphoma, with particular attention to the possible viral etiology of these 

tumours, is also needed. 

Other international research to which WHO should contribute concerns the 

possible relationship between ionizing radiation and the occurrence of cancer in man. 

The observation of population groups and individuals having been excessively exposed 

to radiation has been urged, with special attention being paid to the etiology of 

leukaemias and studies of thyroid tumour sufferers. The possible carcinogenic 

effects in man of long- continued low levels of ionizing radiations are widely recog- 

nized as being of paramount importance. It is also considered that WHO, in 

co- operation with FAO, the' International Union against Cancer, and other international 

organizations; should undertake informatory aspects of research on chemical 

carcinogeneses in man, with investigation into industrial and occupational hazards, 

food additives, and air pollution. Co- ordination of such studies through basic 

agreement on standards and testing, dissemination of information in food additives, 

for example, is essential. 

The study of spontaneous neoplasia in domestic animals has been recommended and, 

with guidance from WHO, several internationally -known centres are undertaking or 

planning to carry out such work. WHO's guidance is also needed in connexion with 

the establishment of standards in experimental carcinogenesis related to human 

cancer. 
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One of WНO's main activities in cancer research has been work on the 

histological definition of tumour types, their coding and nomenclature, and their 

staging. In this connexion an international reference centre for the histopatho- 

logical definition of tumour types has been set up with the co- operation of the 

International Council of Societies of Pathology and its national society representa- 

tives. Work has also been done on the reporting of mortality and morbidity 

statistics, particularly on a diagnostic basis, and on the analysis and reporting 

of results of treatment and of experimental investigations. Assistance has been 

given to tumour registries, the number of which has been increased. Much of this 

work has been effected in close collaboration with the International Union against 

Cancer, the International Federation of Gynecology and Obstetrics and country 

registries of diseases. 

The collection of material on end results of different types of treatment is 

being undertaken in some clinics and hospitals, but the manner in which patients 

are selected and the absence of standardized methods of study impede any real plan 

design and therefore comparison of the results. Proposals for taking up this 

problem are to be prepared by WHO, since the present status of end- result study for 

most tumour types is very poor, on account of the varied groups of new cases. 

Promotion of cancer treatment by the most modern and 'effective methods, and stimula- 

tion of research in cancer chemotherapy and in combined treatment, are the main 

directions of work in this field. 

In its programme of research on cancer, НO is particularly concerned with the 

co- ordination of the activities being carried on in various parts of the world and 

with the formulation of methodology for the studies undertaken. Its assistance to 

the research effort, in which it aims at establishing the closest possible 

co- operation with the institutions concerned, includes the training of specialists, 

grants for prospective research, and the regular reporting of developments in the 

field of cancer'. 

As already indicated, WHO's work in cancer research has been mainly concerned 

with a programme for the standardization of histological nomenclature of the main 

types of tumour, studies in cancer epidemiology as a research into human tumour 

etiology, assistance to basic research studies, comparative oncology, and chemotherapy. 

Further details are given below. 
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Standardization of Histological Nomenclature 

International Reference Centres 

In cancer pathology, Wib has embarked upon a large programme for the standardi- 

zation of histological nomenclature and classification ofhuman tumours. 

In 1953, the American Cancer Society published a Manual on Tumour Nomenclature 

and Coding. In 1954 the VIth International Cancer Congress held in Sao Paulo 

referred this manual to WHO for distribution, trial and comment. In 1956, by the 

intermediary of WHO, a thousand copies were circulated, but only a few comments were 

received on its usefulness. In 1955 a WHO consultant group recommended that the 

classification of human tumours should be established on a histological basis1 and 

this recommendation was supported by the Tenth World Health Assembly in 1957. Also 

in that year a WHO study group met in Oslo and recommended the establishment of 

international reference centres for the histological definitions of tumours, in 

different parts of the world, covering specific tumour sites.2 

The main functions of such an international reference centre are: 

(a) to collect a certain number of specimens characteristic of defined, 

widely accepted types of a particular cancer, and to provide co- operating 

centres with reference preparations; 

(b) to collect specimens of unidentified or not satisfactorily classified 

tumours and to study them with the help of the co- operating centres in order 

to define their histological classification for general adoption. 

Since 1958, WHO international reference centres have been established for the 

following sites: lung (Oslo), soft tissues (Washington), mammary (London) and 

leukaemias (Paris). If proved to be acceptable and adequate, the classifications 

they produce will be recommended by WHO for international use. The existing 

confusion on histological classification and nomenclature of other tumours stresses 

the necessity for establishing new international reference centres. In this 

respect, various other possibilities are already under study. 

1 
Report of the Consultant Group on Cancer, Geneva, 22 June 1955 (unpublished 

restricted document, MH /сТ/47f.55, CТS/VI.55) 

2 
Report of the Study Group on Histological Definitions of Cancer Types, Oslo, 

24 -28 June 1957 (unpublished restricted document, WHO /НDСТ /12) 



The selection of the tumour site to be studied and the establishment of the 

corresponding international reference centre is the responsibility of WHO, which 

seeks the advice of a scientific group composed chiefly of pathologists specialized 

in the subject. It is also WHO's responsibility to select the international 

reference centre. This is done on the basis of the recommendations of the scien- 

tific group, bearing in mind, firstly, the experience and qualifications of the 

responsible pathologists, secondly, the facilities available at the centre and, 

thirdly, its geographical position. The co- operating centres are selected by WHO 

from a combined list of names provided by the scientific group, and by international 

organizations in official relations with 1íI0. 

As soon as the reference centre and its co- operating centres have been 

selected, a tentative classification is worked out and slides, clinical histories 

and histological diagnoses based upon it are exchanged among them. After all 

aspects of the classification have been covered, a meeting is called to clarify any 

doubtful points. At this stage a set of slides of representative cases will be 

ready for distribution among up to 20 other experienced pathologists in order to 

receive their criticisms, comments and suggestions. When the international 

reference centre has received this information, a final tentative classification is 

drafted and submitted to WHO for international adoption. When a classification is 

recommended by WHO, contacts are made with international organizations or other 

appropriate organizations (as, for example, the International Council of Societies 

of Pathology) so that not only the classification but also histological slides, 

projecting slides and atlases - in other words, all types of teaching material - may 

reach as many pathologists as possible in order to familiarize them with its use. 

Since WHO activities in the field of pathology of cancer are comparatively 

recent, a great deal of work is still under way or in the planning stages. Never- 

theless, final classifications on lung, mammary and soft tissue tumours are expected 

to be available within a year or so. 

Studies in Cancer Epidemiology as a Research into Human Tumour Etiology 

WHO has collected, analysed and published at frequent intervals statistical data 

on cancer mortality and morbidity from several countries, and each year the number of 

countries collaborating in this statistical work has increased. On comparison of 

these figures, and on the differences in cancer incidence which manifest themselves 

as a result, rest the main stimuli for undertaking most epidemiological projects in 

the field of cancer. 
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Epidemiology of cancer of the lung was reviewed in 1959 by a study group, 

which agreed that cigarette smoking is a major causative factor in the incidence of 

the disease, but which recommended that other factors, including air pollution, 

should also be explored.1 

It was suggested that a study be undertaken in various cities where the 

population was exposed to several agents. Data would be collected on air pollution, 

smoking histories, residential and occupational histories and, of course, on lung 

cancer mortality. Some work was required to define what should be measured and how 

the measurement should be made. It was decided to measure the amounts of 

1,2- benzpyrene, coronene, 1,12- benzperylene and 3,k-benzpyrene in appropriate air 

samples, as well as certain trace elements such as arsenic, beryllium, chromium, 

molybdenum, nickel, vanadium, and zinc. Air samples would be obtained from five 

selected sites in each city under investigation; sites would be chosen as the 

population centre of about one -fifth of the total population. 

The existence of reliable and detailed lung cancer mortality data was a 

prerequisite, as well as population data allowing a representative sample to be 

taken. Smoking, residential and occupational histories were to be obtained by 

interviewing a sample of about 2000 people, aged between 35 and 7k, representative 

of the total population. 

All the above techniques needed first to be tested, and to this end a pilot 

study was organized in 1961 in Dublin and Belfast. The co- ordinator of the study 

reviewed the results obtained in the pilot study, and came to the first conclusion 

that such a complex and simultaneous investigation of several factors was feasible, 

that the techniques were adequate, and that they could be used in a larger -scale 

study. The pilot study, involving only two cities, was not of course designed to 

produce any significant results from a single pair of sets of data. Nevertheless, 

a first analysis has shown that a large proportion (two -thirds to three -quarters) of 

lung cancers may be associated with smoking habits, while the remainder requires 

another explanation. An association with some of the air pollutants seems to exist, 

and justifies a further extension of the study to a larger number of cities. 

1 Epidemiology of Cancer of the Lung - Report of a Study Group 
(Wld 11th Org. techn. Rep. Ser. 1960, 192) 
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Norway and Finland are two northern European countries exposed to similar 

climatic conditions, with populations who seem to live in the same way in an 

apparently identical environment. Despite this, the lung cancer mortality figures 

for Finland are exceedingly high in comparison with those for Norway. A careful 

study was made of the method by which cases were diagnosed and reported, and how 

statistics were elaborated, as differences in the processing of data could possibly 

exist. This study confirmed that the original figures were correct, however, and 

that a difference between the two countries in the mortality from lung cancer really 

does exist. This was worthy of investigation, and a project was initiated to study 

possible reasons for the difference. 

As some factors are well known or strongly suspected to be associated with lung 

cancer, namely, smoking habits and air pollution, it was decided, as a first stage 

of the study, to investigate these factors in representative samples of the total 

population in each country. Results will be analysed during l963, and will determine 

whether or not there will be further investigation. The present pattern of smoking 

is about the same in both countries, but smoking as a social habit seems to have 

invaded Finland earlier than Norway; this is a first impression, which has to be 

confirmed by a careful analysis of the data. 

Apart from the two studies described above, attempts were made to develop plans 

for further epidemiological studies on subjects other than cancer of the lung, which 

would also require international co- operation. Israel, with its large and recent 

immigrant population, may be considered in this regard as an "epidemiological 

laboratory'`. Advantage has been taken of this situation, and a project is now being 

carried out to analyse mortality and morbidity data for several cancer sites in the 

various ethnic groups, in order to pick up the probable differences existing between 

them. This project is still in its early stages, but preliminary results are quite 

promising. 

Other problems of interest do exist and important differences in the incidence 

of oesophageal cancer, bladder cancer and liver cancer have been reported. 

Unfortunately, many of these problems arise in new, developing countries, for example 

in Africa, Asia and Latin America, where the type of information available rarely 

meets the requirements of modern epidemiology. 
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It has become evident that elaborate methods of epidemiological investigation 

cannot be directly applied under all circumstances, and that they must be adapted. to 

the less favourable working conditions prevailing in these new countries. 

There is a problem of methodology for epidemiological research in cancer. 

Methods have to be defined for investigating such problems under varying conditions. 

A consultant visited many African countries in order to find out the kind of methods 

which may be used in the particular environment of developing countries. It is 

expected that further efforts will be directed towards this problem in the near 

future. 

In order to put a valuable working tool in the hands of cancer epidemiologists, 

a bibliography on cancer epidemiology during the years 19+6 -61 has been prepared. 

It includes approximately 30C`Ó references. 

Assistance to Basic Research Studies 

For the promotion of basic research and for the standardization of the type of 

material used in experimental cancer, two centres were created, as described below: 

WHO European Centre for the Provision of Tumour- bearing Animals 

This was established in 1960, in Amsterdam, and its main activities are: to 

create a colony of laboratory animals for receiving spontaneous and induced tumours 

and to provide them to institutes and laboratories in different countries which 

require them.; to carry out studies on incidence and morphology of spontaneous 

tumours in laboratory animals and on problems pertinent to the development of new 

techniques of induction of experimental cancers in some localizations important from 

the point of view of human pathology (e.g. stomach, lungs, prostate, cervix); to 

receive, subject to availability of the necessary training facilities, WHO fellows 

for training and specialization in the breeding of laboratory animals and experimental 

pathology of tumours. The work of the Centre is rapidly expanding and in view of 

the continued interest in this field, further expansion may still be required. 

WHO European Centre for the Provision of Frozen Transplantable Tumour Strains 

• This centre was also established in 1960, in Stockholm, and its main functions 

are: to prepare a collection of frozen tumour strains and specimens of human tumours 

and to provide them to institutes and laboratories in different countries; to conduct 

research on the development of the best technique for preserving tumour tissue in the 
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deep- frozen state, and on the influence of the procedures of freezing and long 

conservation on the properties of tumour cells; to receive, subject to availability 

of the necessary training facilities, WHO fellows for training and specialization in 

this field of research. The work of the Centre has been rapid and it has already 

reached the stage of preparing to receive fellows for training. Further expansion 

will be necessary in view of the interest this work has stimulated. 

Studies. in Leukaemia as an Aid to Basic Research 

On the basis of results achieved in experimental and human oncology, a 

scientific group reviewed the viral, genetic and epidemiological aspects of the 

course of the leukaemias. 
1 

One of the recommendations was immediately implemented 

by establishment of the International Reference Centre for the Leukaemias (see above). 

The remainder of the recommendations are being implemented gradually (see under 

Comparative Oncology, below). 

Comparative Oncology 

Co-ordinated studies have been initiated on the neoplastic diseases of animals 

from the point of view of the light they may shed on similar problems in man. Two 

specific tumour entities in cattle are receiving special attention in this programme: 

carcinoma of the urinary bladder and lymphosarcoma. 

The urinary bladder carcinoma in cattle is observed in certain fairly restricted 

mountainous areas. Pathological studies have shown that malignant changes in this 

tumour are preceded by papillomatous and angiomatic lesions. Studies in a collabora- 

ting laboratory in Turkey have shown that the papilloma involved is a transmissible 

tumour and the causal agent is identical with that of skin papilloma of cattle. 

Experiments are being undertaken to see if immunity against the papillomatous 

component would prevent development of the carcinoma. Detailed studies on the 

epidemiology of this tumour are also contemplated. 

In many respects bovine lymphosarcoma resembles the lymphosarcoma of man. 

Genetic and haematological studies are being co- ordinated which may offer a better 

insight into the disease process and certain epidemiological features of this tumour. 

In connexion with these studies a rapid staining method of peripheral blood cells to 

detect abnormal proliferation of haematopoietic tissues shows promise. 

1 Report of the Scientific Group on Research in Leukaemia and Other Neoplastic 
Conditions of the Haematopoietic Cells, Geneva, 12 -18 December 1961 (unpublished 

restricted document, Tv1HO /РА /6k.62) 
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Therapeutic ligation of spontaneous tumours in dogs in one of the collaborating 

institutes showed that in most cases, particularly in malignant tumours, it was the 

neoplastic tissue which suffered necrosis and not the normal tissue. The results of 

this work warrant experimental approaches to the study of neoplasms at the cellular 

level to define more precisely the anoxic and inflammatory processes involved in the 

selective lethal effect on tumour tissues. 

Studies on the etiology and cytology of the venereal tumour of dogs have been 

initiated in laboratories in the United Kingdom and Indonesia. Efforts are also 

being made to develop co- ordinated studies on the epidemiology of lung and bladder 

tumours in animals and general surveys of neoplasms occurring in animals. 

Cancer Chemotherapy 

In 1361 WHO began its promotion of research in cancer chemotherapy. An expert 

committee1 was convened on this subject during that year; it revised the present 

status in the field, and made certain recommendations for the screening of new drugs 

on the level of experimental research. The committee also decided that the main 

links in experimental chemotherapy were chemical, biochemical and biological research. 

It felt that it should be kept in mind that there had been little experimental 

research on the biochemistry of tumours compared with normal tissues and of one type 

of tumour as compared with another. This applied particularly to human tumours, of 

which there were hundreds of varieties. But it was precisely a fundamental knowledge 

of the biochemistry of tumours in general, and of particular forms of tumour, that 

should serve as the main source of information on which to base a rational approach 

to the search for new anticancer preparations, and of ideas on which the synthesis of 

particular chemicals could be achieved. 

In accordance with the recommendations of this expert committee, WHO plans a 

regular review of further developments in this field. 

З. FUTURE Dr.vELOPМЕNтs 

Future developments in cancer research work, in co- operation with other 

international organizations, will be mainly concerned with nomenclature and classifi- 

cation, epidemiology of cancer, comparative oncology, cancer chemotherapy, assistance 

to basic research studies (including those in leukaemia), and pilot studies in cancer 

control. 

1 Chemotherapy of Cancer - First Report of an Expert Committee 
(Wid 11th Org. techn. Rep. Ber. 1962, 2752) 
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Particular attention is to be paid to the work of the international reference 

centres, and their number is to be increased to cover other sites where the present 

classification is inadequate. Exfoliative cytology is a new and promising tool 

for the detection of cancer, and an effort should be made to encourage the use of 

this method on a wide and sound basis in different countries. WHO plans to 

encourage the exchange of material in those areas of the world where diagnostic 

facilities are inadequate and where there is an acute shortage of pathologists. 

The collection of cancer autopsy material on an international basis will also provide 

a source of interesting information to supplement the already existing sources in 

cancer registries in different countries, and may be a starting point for the 

establishment of registries in areas where they do not already exist. Basic patho- 

logical research in cancer will continue to be encouraged by WHO by means of grants 

and fellowships to appropriate candidates. 

In view of the results achieved by the two European centres, the possibility 

of interesting countries outside the European Region in this type of work should be 

considered, since there is a great demand for the type of material which is already 

available through the efforts of these centres. In order that further investigations 

in this basic field of oncology may be undertaken, research laboratories in other 

parts of the world, such as Latin America, should be brought into contact with the 

two centres. 

In epidemiology, attention will be paid to methodology, with particular regard 

to the establishment of adequate methods for approaching the epidemiology of cancer 

in developing countries. Attempts will be made to use various sources of information, 

e.g. pathological material. In the meantime, however, new subjects for investigation 

will be explored. Cancer of the oesophagus, which is frequently found in certain 

areas of Africa and the Middle East, will be studied, as well as some forms of lymphoma 

in areas of Central Africa. A review of existing knowledge of the epidemiology of 

lung cancer is also planned. 

Research on comparative oncology will be continued. 
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With regard to cancer chemotherapy, regular revisions will be made of the 

clinical and experimental'improvéments in chemotherapy, and of the list of effective 

anticancer drugs. This is already planned for 1963, and every second year 

thereafter. 

Regarding experimental studies in the leukaemia field, it.._.is considered 

advisable to wait until some light has been shed on the problem by means of the 

standard nomenclature of such diseases, in order to promote correlated research with 

the morphological aspects. It is clear, however, that other types of research, 

such as studies of genetics of leukaemia and causative factors (the possibility of 

causation of leukaemia through X- irradiation), may be started. 

In accordance with the recommendations of an expert committee in 1962,1 it was 

decided that research to further the control of cancer should include population 

studies (epidemiology of different cancer sites, including study of their geographi- 

cal distribution in different parts of the world); studies of conditions associated 

with a high risk of cancer; investigation of the smoking habits of youth; new 

screening techniques and methods of cancer detection and diagnosis; studies of the 

end results of treatment; assessment and comparison of new and existing methods of 

treatment, including therapeutic trials; international survey of cancer autopsy 

material in order to assess information on a geographical basis; statistical studies 

on the correlation between early diagnosis and the survival rate; study of the 

reasons for delay in the diagnosis of cancer. 
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CARDIOVASCULAR DISEASES 

1. GENERAL ТRENDS OF RESEARCH 

During the last 20 years the pattern of cardiovascular diseases has changed. 

Rheumatic heart disease has diminished in countries with a high standard of living, 

probably because better living conditions reduce the chance of streptococcal 

infections and increase the possibilities of treating such infections with anti- 

biotics or by chemotherapy. Nevertheless, in countries with a less favourable 

standard of living and of medical services the disease is an important cause of 

morbidity in the young; prophylaxis under such conditions is still unsatisfactory 

and calls for attention. Advances in diagnostic and surgical techniques have 

brought about a better understanding of the mechanism of cardiovascular action and 

have enabled surgical remedial and plastic operations to be performed on the heart 

and vessels. Prenatal environmental factors causing congenital defects are 

beginning to be identified and understood. 

In spite of intensive research, old problems - atherosclerosis, arterial hyper- 

tension and cerebrovascular accidents - remain essentially unclarified. Certain 

old diseases, such as ischaemic heart disease, appear to be more prevalent and have 

taken on a different aspect. New diseases are being discovered, e.g. cardiomyo- 

pathies of Equatorial Africa. Chronic cor pulmonale - an end-result of a variety 

of primary causes - has only recently been studied and has not yet received a place 

in the International Classification of Diseases. 

Atherosclerosis 

The view that athersclerosis is an inevitable concomitant of aging is beginning 

to give place to the idea that it may be preventable or even reversible. In spite 

of intensified research, the latter view is far from established, and the etiology 

of atherosclerosis remains concealed in a number of hypotheses, including trauma, 

primary infiltration of the wall with lipid substances due to excess fat consumption, 

primary metabolic changes in the arterial wall, and primary abnormalities in the 

thrombogenic -thrombolytic balance. Fifty years ago Aniékov showed that raising the 

blood cholesterol of rabbits by feeding cholesterol was associated with the formation 

of "atheroma- like" lesions in the aorta, and experiments since have shown that the 



raising of blood cholesterol in many species of animal by diet, drugs or surgery, 

is associated with the formation of similar lesions. This finding has been linked 

with the apparent frequency of death due to complications of atherosclerosis 

;ischaemic heart disease) in populations whose intake of dietary fat is high and who 

have a relatively high blood cholesterol. However, the lesions produced under 

experimental conditions in animals usually differ markedly from those found in man. 

Recently, lesions occurring spontaneously in swine have been shown to have a closer 

resemblance to the disease in man. The pig is readily adapted to experimental 

studies, and research on this animal will be intensified. 

Clinical diagnosis of atherosclerosis is limited in man to identification of 

its severe complications. This imposes a heavy restriction on clinical studies and 

has directed research to autopsy material. Agreement on definitions and criteria 

of the different stages of atherosclerosis, together with methods of assessing 

atherosclerosis so that findings by different workers may be compared, is needed. 

The correlation of autopsy findings with clinical, social and environmental factors 

might be possible if autopsy material representative of defined population groups 

were available, and might throw light on the etiology of atherosclerosis and clarify 

the meaning of clinical signs. 

Arterial Hypertension 

Much hypertension is of unknown etiology, although research and improvements 

in diagnosis have enabled more of its specific causes to be identified. The 

development of hypotensive drugs has made it possible to reduce blood pressure. 

The value of their use in malignant hypertension has been proved, but is disputed 

in other cases. Current theory sees arterial hypertension as a progressive 

development from labile hypertension to fixed hypertension without, and later with, 

organ damage, the rate of progress depending on hereditary characteristics, mental 

stimuli and other environmental factors. It would clearly be desirable to see 

whether arterial hypertension does progress through these stages and to identify 

factors that increase or impede the changes. Difficulties lie in the lack of 

generally -acceptable definitions and criteria of stages of hypertension applicable 

to population studies and in the lack of comparability of results obtained by 

different workers. Doubts have been expressed about the value of a single record 

of a widely fluctuating factor such as blood pressure. It would be of advantage if 

instruments could be developed to permit continuous or frequent intermittent recordings 

over a long period during the subject's habitual activities. 
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Ischaemic Heart Disease 

In most subjects with ischaemic heart disease, the basic underlying disease is 

atherosclerosis of the coronary arteries. Occlusion of the vessel with thrombus 

may be a frequent precipitating cause. The problem of the etiology of coronary 

heart disease is centred therefore on the mechanism of the formation and development 

of coronary atherosclerosis and coronary thrombosis. 

There are several difficulties in investigating the pathogenesis of ischaemic 

heart disease. Experimental models of human -like atherosclerosis or coronary heart 

disease have not yet been produced. Investigations in man are difficult, for it is 

rarely possible to diagnose coronary atherosclerosis in subjects without clinical 

manifestation of ischaemic heart disease. Population studies in many parts of the 

world have produced strong evidence that there has been an increase in the incidence 

of ischaemic heart disease in some communities in the last 10 years. On the other 

hand, other communities appear to have very little. It seems that the disease is 

particularly common in communities with a "high standard of living ". Excess of 

food - especially animal fat - lack of exercise, excess smoking and chronic "adverse" 

mental stimuli have been postulated as etiological factors, and evidence has been 

produced showing the importance of combinations of these factors. Direct evidence 

is lacking and hard to get. Follow -up studies of samples of some communities showed 

that in males with either high blood pressure or high blood cholesterol levels, the 

incidence of ischaemic heart disease was about four times greater than in those with 

neither; and that in those with both high blood pressure and blood cholesterol the 

incidence of overt ischaemic heart disease was about eight times as great. Never- 

theless, overt disease did not develop in the majority of such subjects, but did 

develop in some males without either high blood pressure or high serum cholesterol. 

No increased risk has been shown with obesity alone. The evidence with.regard to 

smoking is doubtful. It would be important to know if reduction of high blood 

pressure and high cholesterol reduces the risk of development of ischaemic heart 

disease. 

The study of the role of mental stimuli is hampered by the difficulty of 

assessing mental stimulus and its effect, particularly over long periods. 'There are, 

however, some suggestions that subjects may be classified by personality into those 

more likely and those less likely to develop ischaemic heart disease. An objective 

and large -scale trial of this hypothesis is now in progress. 



Occupational studies to show the relationship of physical activity to the 

development of overt disease have produced data suggesting that physical activity 

reduces the chance of developing ischaemic heart disease. Difficulties arise in 

connexion with the assessment of physical activity (particularly with regard to 

leisure) and there is a possibility of confusion due to movement of sub -clinical 

cases from strenuous to sedentary occupations before the onset of clinical illness. 

Severe narrowing or occlusion of the lumen of the coronary arteries is closely 

associated with myocardial damage. Some workers have found that occlusion and 

severe narrowing of the lumen is not proportional to the amount of atherosclerosis, 

i.e. to the proportion of the surface of the arterial wall involved (but it is 

proportional to myocardial infarction). This dissociation has not been confirmed 

by others. 

Thrombus formation has been thought to be an important factor in the occlusion 

of the artery lumen and perhaps in the formation of atherosclerosis. Recently it 

has been possible to study thrombus formation in the lumen of vessels and in plastic 

models simulating the flow of blood. This is much closer to what happens in the 

body than the clotting of blood in vitro. The indications are that the first 

structural change is platelet "clumping ". Studies of platelet "stickiness" in 

cases recovered from myocardial infarction and controls suggest that the platelets 

of the former are more likely to clump. There is, however, no evidence to suggest 

that measurements of platelet stickiness will differentiate those who are disposed 

to ischaemic heart disease, but have not yet had an infarct, from others. 

The tendency to thrombosis may be enhanced by other factors which are thought 

to be related to the pathogenesis of ischaemic heart disease. Evidence that 

blood clotting, as measure :. in vitro, is accelerated after a fatty meal is denigrated 

by studies which show that the times of onset of the acute infarct have no 

correlation with meal -times. In emotional stress the coagulability of the blood, 

in vitro, increases while physical activity seems to have the opposite effect. 

There is also evidence that anticoagulant therapy reduces the occurrence of thrombo- 

embolic complications for some time (two to three months) after the first attack 

but protection, by this means, against recurrent infarction is disputed. There is 

wide disagreement about the usefulness of the prophylactic use of anticoagulants in 

the prevention of recurrence of infarction or of the onset of infarction in cases of 

angina pectoris. 



Much work is being done in many places and yet little progress has been achieved 

in disclosure of etiology, or in early diagnosis, or in treatment of ischaemic heart 

disease. 

A difficulty that is generally felt is that technical terms, criteria of disease, 

and diagnostic characteristics have different meanings for different workers. Methods 

applied by one group of workers are often not comparable with those applied by another 

group. The way in which results are presented often militates against the comparison 

of findings. Some of the factors, e.g. mental stimuli and environmental factors, are 

vague and therefore difficult to measure. Others, though readily investigated under 

laboratory conditions, are difficult to measure under habitual conditions or over long 

periods. Moreover, in man, most of the factors vary, are interrelated and can seldom 

be separated. 

Cardiomyopathies 

Various cardiomyopathies have been described from tropical and sub -tropical areas. 

Some frequently cause heart failure in children and adults. Their etiology is 

obscure, and pathological and clinical definition is often lacking. 

In endomyocardial fibrosis the disease affects primarily the mural endocardium. 

In other cardiomyopathies, for example cryptogenic heart disease, nutritional heart 

beriberi, or cardiovascular manifestations in Chagas' disease, the main lesions are in 

the myocardium. 

Endomyocardial fibrosis and cryptogenic heart disease in Africa appear to have 

different clinical and pathological features and a peculiar geographical distribution. 

Cryptogenic heart disease is found in the Africans in South Africa, where endomyocardial 

fibrosis does not occur. Endomyocardial fibrosis occurs predominantly in the 

equatorial belt - Nigeria, Congo, Rhodesia, Kenya, Uganda and Sudan. The peculiar 

distribution may provide significant clues for pathogenesis. 

There are no reliable data on prevalence of Chagas' disease of the myocardium. 

Cardiac manifestations are of various types and have sometimes been described in 10 per 

cent. of cases with chronic Chagas' disease diagnosed serologically. Progressive heart 

failure with enlargement of the heart and signs of altered conduction are frequent. 

Sudden death occurs in middle age. It is not known, however, to what extent other 

conditions, including ischaemic heart disease, cause this. The study of prevalence 

of Chagas' disease, using the best available criteria, seems to be the first step for 

estimating the size of the problem, which may vary from country to country. 
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Myocardial necrosis along the blood vessels (without atherosclerosis), leading 

to arrythmias and to a clinical and ECG picture of myocardial infarction with serious 

prognosis, seems to be frequent among farmers in some areas of China. This disease, 

called "Keshan ", was described in 1935. The ECG reveals frequent alteration in 

rhythm and conduction as described in Chagas' disease. Etiology is unknown. 

Enlargement of the heart, of unknown origin, seems a rather common finding among 

the rural population in Jamaica 

Several other obscure diseases of the heart and also of the blood vessels have 

been described in tropical and sub -tropical areas. Detailed knowledge and under- . 

standing of them, which calls for international co- operation, is necessary for 

effective treatment and prevention; it may also contribute to an understanding of 

fundamental problems of myocardial metabolism and of ischaemic heart disease. 

Сhroг-,ic Со Pulmonale 

The anatomical cause of cor pulmonale may be in the pulmonary tissue, e.g. 

С '1рysеmа or fibrosis due td chronic bronchitis, tuberculosis, dust diseases; in tс; 

uimctary vasculature, e,g. bilharziasis; or due to deformity of the thoracic cane. 

?revе.ence of the condition is unknown, but prevention of the causative diseases is 

^ften practicable and prevention of acute attacks in the advanced stages can bring 

c_ ̂_tip eraЫe relief 

efinition of terms and criteria, developiant of methods for identifying the 

опеition in рoрul..tion studies, identification of suitable populations for study, 

and provision for recording the condition in the International Classification of 

Dieаses would help to indicate the importance of the disease and identify its 

etiology. Such studies would put into perspective the need for preventive measures, 

some of which call for considerable drive, expense and foresight, e.g. avoidance of 

air pollution, reduction of dust hazards and curtailment of cigarette smoking. Tйе 

importance of this in rapidly developing communities may be greater than is generally 

thought. 

The co- operation of cardiovascular and respiratory physiologists with clinicians 

and epidemiologists is likely to bring about advances in knowledge of both the greater 

and the lower circulation. 
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2. WHO'S PROGRAMME AND ACTIVITIES 

It has been shown that, in spite of intensive research, progress has been slow 

in certain areas in which a rational basis for prevention is urgently required. 

The Advisory Committee on Medical Research has therefore recommended that the World 

Health Organization concern itself particularly with research in atherosclerosis, 

arterial hypertension, 'ischaemic heart disease, cardiomyopathies and chronic cor 

pulmonale. 

Obstacles to progress, particularly those that prevent comparison of observa- 

tions made by different workers, and difficulties in identifying populations for 

study and in carrying out such studies, have also been indicated. In this connexion 

the Advisory Committee on Medical Research and various scientific groups have 

suggested that the World Health Organization's unique facilities for initiating, 

promoting and conducting studies requiring international co- operation should be 

exploited. WHO's activities have, therefore, been largely concentrated in that 

direction. 

Autopsy Studies of Atherosclerosis in Different Ecological Patterns 

The aim is to advance the understanding of atherosclerosis and to improve its 

early diagnosis in the living by studying atherosclerosis at autopsy in relation to 

environmental and constitutional factors. 

WHO convened meetings of experts from several parts of the world in 19551 and 

1957.2 They agreed on arbitrary working definitions of atherosclerosis and the 

aspects of it that should be measured, and suggested ways in which characteristics 

could be measured in autopsy material of human beings. Some of these ideas were 

developed and advanced, particularly by workers in the Americas, and in 1960 WHO 

invited one of these workers to visit pathologists in Europe. Subsequently a meeting 

of European pathologists was convened. Additional procedures were suggested, and as 

no general agreement could be reached it was decided that all procedures should be 

subjected to trial. Special techniques were developed for some of the methodology 

suggested and trials were held in 1961 and .1962. 

1 Study Group on Atherosclerosis and Ischaemic Heart Disease 
(Wld 11th Org. techa. Rep. Scar. 1957, 117) 

2 
Study Group on the Classification of Atherosclerotic Lesions 

(Wld 11th Org. techn. Rep. Ser. 1958, 143) 
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• Results of these trials indicate that one of the methods advocated, though 

crude, is likely to be useful in field studies.l It seems likely that with this 

method specimens from as few as 50 or 100 people from narrowly defined groups would 

be sufficient ti show up moderate differences. Furthermore, it has been shown how • 

the inaccuracy of the method can be calibrated to make it possible to decide whether 

differences found are due to the method or real. Using the data from these trials 

and the experience of the American workers, it was possible early in 1962 to draw up 

a Standard Operating Protocol for field trials. 

Meanwhile, special studies of certain areas have been carried out to see 

whether "representative" material could be obtained at autopsy. Two areas have been 

found where 85 per cent, or more of all deaths in a demographically defined area will 

come to autopsy. One area has been found in which a high proportion of all deaths 

between the ages of К+5 and 64 come to autopsy, and several other areas are being 

investigated. Field studies in some of these areas have begun and it will'be 

possible to know something of the small proportion of people who, at death,. do not 

come to autopsy. 

Using material from such communities, it should be possible, within two or three 

years, to show differences within the same community and between communities and to 

indicate whether they are related to disease processes. To facilitate this study 

WHO has set up central pathological and statistical services to ensure comparability. 

of the material from different sources and is organizing grading sessions, as well as 

providing assistance to the participating laboratories. 

The pathological findings will make it possible to identify sections of living 

communities that will give rise, a few years hence, to similar autopsy findings, which 

may indicate groups of the living population in whom clinical study will be particu- 

larly valuable. Such studies may sharpen the use of clinical observations, which at 

the moment can only indicate atherosclerosis in the relatively few instances where it 

is accompanied by sufficiently gross complications to cause overt disease. 

Bull. Wid 11th Org. 27, 667-679 
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Recently, similar studies of the abdominal aorta of six - month -old and three - 

year -old pigs from slaughterhouses and designated herds have been planned. The 

pig shows atheroma of the aorta even at the age of six months. Large numbers are 

available and in many instances herd, slaughterhouse or regional differences are 

known. Experimental manipulation of herds will be possible. 

Morbidity Studies of Arterial Hypertension, Ischaemic (Coronary) 
Heart Disease and Chronic Cor Pulmonale 

The general objective is to study the environmental and other determinants of 

these conditions in appropriate populations with special emphasis on areas with 

greatest environmental change, such as those in the process of urbanization. The 

first and present stage of this activity is directed towards the development of 

comparable methods and techniques for population surveys and the identification of 

suitable populations'. 

Internationally -acceptable "working standards" are essential for comparison 

of research data in population studies and in therapeutic trials, and will also 

improve the comparability of national statistics of morbidity and mortality. 

Attempts to provide such standards have been made by individual countries, but 

general agreement has not yet been achieved. If useful comparability is to 

result, there must be truly international agreement, and WHO is in a position to 

make a major contribution in this respect. 

Comp7.rаbility is required at all stages of investigation. For this purpose 

definition of population studied and items to be measured is required, and also 

application of standard methods and techniques of measurement, of circumstances of 

investigation. and of analysis and reporting of data .l For international comparison, 

basic or minimal criteria and techniques applicable to all types of studies are 

required. These might be supplemented by additional information according to the 

special needs of a given study. For studies of mortality and morbidity of arterial 

hypertension, ischaemic heart disease and cor pulmonale, standardized terminology, 

classification and diagnostic criteria are of primary importance and are of main 

concern in WHO activities. 

1 Report of the WHO Scientific Group on Comparable Methodology for the 

Epidemiological Study of Hypertension. and Ischaemic Heart Disease (1962) (document 

1'10/PA/57.62) 
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1958 some definitions, criteria and methods for the epidemiological study 

of hypertension and ischaemic heart disease were put forward by a WHO expert 

committee1 and in 1961 a classification of arterial hypertension and ischaemic 

heart disease suitable for prevalence surveys and follow -up studies was agreed by 

experts representing opposing schools of thought.2 

Three stages of hypertension have been adopted, based upon (j) the absence of 

physiological or pathological change in organs caused by hypertension; (2) the 

presence of cardiovascular hypertrophy; and (3) the presence of organ damage due 

to the hypertension or consequent vascular lesions in the heart, brain and kidneys, 

etc. 

Classification of ischaemic heart disease covers all its clinical manifesta- 

tions: angina of effort; myocardial infarction (old and recent); intermediate 

types between angina of effort and clear -cut myocardial infarction; and ischaemic 

heart disease without pain which may be asymptomatic with strongly suggestive ECG 

signs, or manifested as non -specific chronic myocardial damage (chronic heart 

failure, arrhythmia or heart block due to atherosclerosis, etc.). 

The criteria for the diagnosis of the various stages of the disease as 

classified was put forward at the same time and some of the limits of diagnostic 

ability were discussed. Subsequently, a group of experts working in the field of 

clinical epidemiology met to consider what procedures could be recommended at the 

present time to ensure comparability of results, what procedures required further 

investigation and what further investigations should be given priority? 

Meanwhile, special studies have been designed for improving methodology from 

the point of view of ensuring comparability of results. 

1 Hypertension and coronary heart disease: Classification and criteria for 
epidemiological studies. First Report of the Expert Committee on Cardiovascular 
Diseases and Hypertension (Wld 11th Org. techn. Rep. Ser. 1959, 168) 

2 
Arterial hypertension and ischaemic heart disease: Preventive aspects. 

Report of an Expert Committee (Wld 11th Org. techn. Rep. Ser. 1962, 231) 

Report of Scientific Group on Comparable Methodology for the Epidemiological 
Study of Hypertension and Ischaemic Heart Disease, Geneva, 5 -11 December 1961 
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Measurement of blood pressure. Although blood pressure has been measured for 

50 years, there is a lack of information on some fundamental points. There is now 

in progress in several countries a study of the relation of indirect blood pressure 

to simultaneously recorded intra -arterial pressure in the other arm. In this way 

the effect of different indirect blood-pressure recording machines, different types 

of blood-pressure cuff (two widths, two lengths, two bindings), different diastolic 

end points, different arm girths, different levels of blood pressure, will be 

evaluated. 

Fundi oculi. Diagnosis of the stages of hypertension recommended by WHO 

depends to some extent on observations of changes in the fundi oculi. It is for 

this reason necessary to know whether these changes can be observed repeatedly and 

with this in mind a special study is planned to compare intra- and inter -observer 

variation in the recording of carefully defined eye signs, using ophthalmoscopic 

observations and coloured retinal photographs. 

Cardiac pain. Questionnaires designed to elicit the symptom of cardiac pain 

in population studies have been tested in the English language in the United States 

of America and the United Kingdom. One has been found to compare, under these 

circumstances, fairly well with a physician's interview. A study is now in progress 

on a suitable modification of this questionnaire in the Scandinavian languages, to 

test it for repeatability when answered by the same person on different occasions and 

to compare it with a questionnaire sent by post. Subsequently clinical studies may 

be undertaken of special areas indicated to be of interest as a result of the 

questionnaire. Follow -up of all subjects (10 000) taking part in this study should 

indicate in two or three years' time the validity of the method. Information on 

repeatability should be available in 1963. If the method appears to be satisfactory 

it will be extended to other countries with different languages and cultures. 

Electrocardiograms. Comparison of the interpretation of electrocardiograms 

by different experts indicates considerable difference of opinion. This is probably 

because in clinical practice diagnosis is based largely on the history, and the 

diagnostician usually seeks confirmation from the electrocardiograph. It is clear 

t.1 :t whn e] ectrocarc'iorа,пs _,.z°s pr,:s =n 1,: c3 without a history or otla-r information, 

differences may arise in the interpretation of one observer and as between observers. 



For this reason it has been recommended that in population studies objective signs 

should be reported without clinical interpretation. A number of codes have been 

drawn up for this purpose and preliminary trials have indicated that even under 

these conditions there is a variation in observation. WHO is now preparing a series 

of electrocardiograms for distribution to interested workers to try and identify the 

causes for disagreement in observations and to find a means of reducing them. 

A future step will probably be the application of electronic computing devices 

to recording, storing and analysing electrocardiographic tracings. 

Blood lipids. Although many workers have been interested in the measurement 

of blood lipids, in particular cholesterol, in relation to atherosclerosis and 

ischaemic heart disease, there is no agreement as to which is the most suitable method 

to use. Data from different laboratories using the same method are frequently not 

comparable. For this reason WHO has sought a procedure whereby comparability of 

results may be attained even when different methods are used. In the initial stages 

of this study a survey of methods used in laboratories throughout the world has been 

completed and selected laboratories in different regions of the world have been put 

in contact with a central co- ordinating laboratory in the United States of America. 

The project on the international standardization of blood cholesterol examination 

began in 1963. In 1964 there will be sufficient evidence to show whether compara- 

bility can be achieved. If so, the procedure will be extended to other laboratories 

and other biochemical problems. 

An approach has been made to the study of mental factors in relation to 

cardiovascular disease. Some basic considerations have been drawn up by experts in 

the field of neurophysiology, cardiovascular physiology and endocrinology, and 

suggestions with regard to further steps have been made. 

The problem could be tackled by estimating either the afferent input, the central 

integration processes or the efferent output. Efferent response in terms of the 

induced cardiovascular change was considered as the relevant parameter most suitable for 

study. Measurements should be directly relevant to the cardiovascular system and 

should assess the extent, frequency of appearance and thе duration of efferent res- 

ponses to mental stimuli. The methods used should interfere as little as possible 

with the subject's normal occupation and mobility, and should be suitable for use over 
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long periods during the Subject`s habitual activities. They should be automatized 

as much as possible and they must be reliable. If possible, the neuro -humoral 

shifts of the chemical environment should be studied at the same-time as the haemo- 

dynamic ones, and recorded changes should: be related to the experiences and 

performance of the subject, so that some evidence of association with cerebral and 

physical activity may be recorded. 

Most suitable parameters in man for the purpose seem to be arterial blood 

pressure and heart rate and devices are sought which will allow continuous or 

frequently intermittent measurements under habitual conditions over a long period 

(e.g. 24 hours).1 

Efforts will also be made to develop methods of assessing habitual physical 

activity, diet and genetic factors. 

Epidemiology of Essential Hypertension and Ischaemic Heart Disease in Jamaica 

A research unit which WHO is assisting in Jamaica is studying the incidence of 

hypertension and ischaemic heart disease in rural and urban populations undergoing 

environmental change and will make comparative studies with other populations. 

During 1959 a rural population and an urban population in Jamaica were studied. 

The influence of environmental and hereditary factors on arterial pressure and the . 

relationship between arterial pressure and urinary infection have becn.invcstigated. 

Over 97 per cent, of males in these populations were covered. 

A chest radiography survey for pulmonary tuberculosis in the rural area revealed 

a high prevalence of radiological heart disease. Medical characteristics of adults 

showing radiological evidence of dilatation of the thoracic aorta were compared with 

those of a similar (age and sex matched) control group with normal radiographs drawn 

from the same population. . 

In September 1962 random samples of 100 subjects of each sex aged 35 -44, 45 -54 

and 55 -64 were investigated. Examination consisted of family and personal history, 

including a questionnaire of angina pain, physical examination, ECG, blood cholesterol, 

1 
Mental factors and cardiovascular diseases: Report of WHO Consultants 

(December 1962) 
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haemoglobin, examination with regard to. rheumatoid arthritis and other chronic 

arthritis and arthrosis, examination of stools, chemical and bacteriological 

examination of urine. Preliminary analysis reveals a considerable'percentage of 

subjects with clinically enlarged.heart, history of angina pain and unusual 

electrocardiographic tracings... 

Enlargement of the population sample in 1963 will be the next step in order 

to provide a sufficient number of people for follow-up study. Attempts are also 

being made to ensure autopsy examinations and for assessment of some coagulation 

factors. 

Chronic Cor pulmonale 

WHO's activities in connexion with chronic cer pulmonale are in the initial 

stage. 

Functional and /or anatomical restriction of-.the pulmonary --vascular bed is 'the 

first recognizable circulatory alteration. It results in elevatión of pressure 

in the pulmonary artery and thus a greater load on the right ventricle, which 

gradually hypertrophies.. Hypertrophy of the right ventricle is a characteristic 

common to all patients and therefore chronic cor pulmonale was defined by the. WHO 

group of experts in 19601 as hypertrophy of the right ventricle resulting from 

diseases affecting the function and /or the structure of the lungs. Diagnostic 

criteria of the right ventricle hypertrophy are relatively simple and well established 

in cor pulmonale caused by primary disease of the pulmonary vessels. For the 

assessment of the first repercussion of lung disease on the right heart in a popula- 

tion, for example among miners with silicosis or farmers with chronic bronchitis and 

emphysema, clinical, electrocardiographic and radiological signs for the early 

diagnosis of the right ventricle hypertrophy will be investigated. Adequate testing 

of these methods in a small number of subjects with direct estimation of the pressure, 

flow and size in the right and left heart and in pulmonary vessels should indicate 

valid and simple screening techniques for use under field conditions. 

1 
Chronic cor pulmonale: Report of an Expert Committee (Wld 11th Org..techn. 

Rep. Ser. 1961, 213) 
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Most of the conditions leading to cor pulmonale can be defined from history, 

X -ray and simple tests of ventilatory functions. The questionnaire prepared by 

the Committee of the Medical Research Council of Great Britain gives satisfactory 

results in the United Kingdom and its applicability in other countries should be 

determined. The techniques of measuring the ventilatory and respiratory functions 

of the lungs will have to be tested in the countries chosen for investigation. 

While suitable techniques are being tested, populations for investigation 

will be sought. Information on chronic cor pulmonale, such as hospital admissions 

and data from international surveys on respiratory disease, air pollution and 

smoking habits; will be examined. 

The selective nature of most hospital admissions makes admission data from 

any one hospital a poor index of local prevalence of the disease. However, data 

from the areas in which the majority of cases with heart failure are hospitalized 

and where the cause of heart failure is clearly defined, may provide useful 

information on the relative frequency of cor pulmonale. Where a high proportion 

of deaths comes to autopsy, this information is more valuable. 

Endomyocardial Fibrosis 

The purpose of this project is to study the macro- and micropathology.of 

endomyocardial fibrosis and associated conditions in relation to place of occurrence 

(Africa and elsewhere) in human and animal material, to relate pathology to clinical 

findings and to prepare a basis for the study of pathogenesis. A collection of 

120 hearts from Uganda, half of which show endomyocardial fibrosis and the other 

half rheumatic heart disease, is being examined and the findings then related to 

clinical information. Further studies are planned in a centre for endomyocardial 

fibrosis research in Kampala. 

Cardiovascular Diseases of Animals 

Co- ordinated comparative studies on cardiovascular diseases have been 

initiated because of the light they may throw on problems in human cardiology. 

Collaborative studies on blо':d- vessel lesions in swine have revealed the presence 

of fibroelastic plaques with lipid deposits in the aorta and in the coronary 

arteries. In turkeys, spontaneous atherosclerosis appears to be very common in 

mid and terminal regions of the aorta. 



Further epidemiological studies on aortic lesions in swine are in progress in 

order to determine correlations, if any, with various relevant factors of age, breed, 

diet, etc. 

A laboratory in the United States of America has carried out a survey of 

spontaneous cardiovascular lesions in dogs. The lesions encountered include 

cardiomyopathies, chronic valvular endocarditis, arteriosclerosis and, rarely, other 

degenerative changes. 

3. FUTURE DEV.ELOPMENTB 

New departures and approaches are needed. Investigations in man under 

habitual conditions require new techniques for assessing several parallel environ- 

mental factors. Devices are needed which allow continuous or frequently repeated 

intermittent measurement of basic circulatory parameters, i.e. arterial pressure 

and blood flow, without disturbing the subject. The automatized techniques for 

biological use are at present lagging behind the techniques in physical or chemical 

research and their industrial application. 

Lack of adequate experimental models calls for intensive studies in man. 

Most of the chronic important cardiovascular diseases develop gradually and slowly, 

perhaps from early childhood. Duration of exposure in relation to age and genetic 

background needs therefore to be studied. 

Investigation into the influence of nutrition, physical and mental activity 

and other environmental factors (family, occupation, society) on the circulation in 

healthy organisms from birth to old age seems as important as research into the basic 

properties of the heart and vessels. 

At}'erosclerosis 

It is expected that the field study of autopsy material is likely to point out 

groups of people in whom a clinical study will be most productive. Correlation of 

clinical and autopsy findings should improve clinical diagnosis. 
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Morbidity Studies 

Development of methods of studying the role of mental stimuli of long duration 

on cardiovascular disease is expected and a search for suitable populations has 

already been started. Field studies on subjects in whom, through spinal cord 

injury, part or all of the autonomic nervous system is severed from cerebral neural 

communication is planned, development of methods for assessing environmental 

features (particularly habitual diet and physical activity) and hereditary factors 

will be attempted. 

Populations undergoing or likely to undergo rapid environmental change are now 

being sought with a view to studying them before, during and after this change. 

It may be possible to identify persons susceptible to disease and to offer a 

random half of this group a putative prophylactic measure. Comparison of the 

outcome of the "treated" and "controls ", using methods that are now being established, 

may show the value of the "putative" measure. 

As soon as methods f identifying the different stages of hypertensive disease 

are satisfactorily established, populations will be screened and hypertensives will 

be followed up with a view to establishing the way in which disease develops - 

particularly whether the one stage develops to the next and, if so, what conditions 

favour or prevent this progression. 

Methods of assessing environmental and genetic factors applicable to field 

studies will be developed and principles of understanding and therefore of controlling 

situations in which multiple semi -dependent variables are effective will be developed. 

Cardiovascular Diseases of Animals 

Future work will lay emphasis on the epidemiological features of diseases 

allied to or identical with those in man and on the development of uniform techniques 

and technical criteria. 
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NUTRITIONAL DISEASES 

1. GENERAL TRENDS OF RESEARCH 

Among the topics of particular interest to human nutrition, protein -calorie 

malnutrition continues to hold a prominent place. Studies reported in recent years 

have covered a wide range of subjects and attempts are being made to throw additional 

light on such important problems as (1) natural history of protein -calorie malnutrition 

and understanding of the causes that underlie such diverse clinical manifestations 

as primary nutritional marasmus on the one hand and a full -blown picture of kwashiorkor 

on the other; (2) alterations in protein metabolism encountered in different stages 

of protein- calorie malnutrition and the effects of repletion on them; (3) alteration 

in metabolism of other nutrients such as minerals and vitamins associated with this 

condition; (4) the role of infection as a precipitating factor; (5) the results of 

treatment with vegetable proteins in particular; (6) the follow -up of recovered 

cases which, on discharge from hospitals or clinics, return to live in conditions 

more or less similar to those conducive to the prevalence of protein- calorie 

malnutrition; and (7) application of the present knowledge to prevention of this 

condition. 

Although research on these aspects is adding to our knowledge, no real advance 

can be made until some fundamental questions are solved; among these is the problem 

of protein requirements of infants and children. G.hereas the requirements of 

entirely breast -fed infants are likely to be adequately met through mothers' milk 

during the first five to six months of life, it is not yet known how satisfactorily 

they are met in practice in situations where cow's milk as a supplement is not readily 

available and vegetable protein sources are used as supplementary foods. In large 

areas of the world, this question is of utmost importance for infants and children 

during weaning and in the post -weaning period, and any information gained would prove 

to be of immediate practical importance. There exist several gaps in our knowledge 

of protein requirements. Whereas reasonably adequate information is available for 

adults and somewhat less for infants, there is almost none for children and adolescents 

between 2 and lv years. It is reasonable to expect that in the next five years this 

gap will be partly filled and the efforts of WHO should be directed to this end. 
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A satisfactory solution to the problem of protein requirements is hindered by 

uncertainty of what is inadequately termed "protein reserves ". Their nature, 

quantity and function are all matters for further investigation and it is inevitable 

that, in the years to corne, more attention will be devoted to this complex problem. 

Next to protein- calorie malnutrition, the problem of nutritional anaemia in 

developing countries continues to attract the attention of research workers throughout 

the world. Although no period of human life is exempt, women of child- bearing age, 

particularly during pregnancy, are the most common and worst sufferers. A large 

number of publications are therefore devoted to studies on prevalence, etiology 

and treatment of anaemias in pregnancy. Unfortunately most of these studies are 

limited to hospital patients and only a few have sought to investigate the problem 

in general populations. Further, not much attention is given at the moment to 

anaemias in infancy and childhood, a situation which will probably be rectified in 

the coming years. 

The most common nutritional anaemia is known to be of the iron deficiency type. 

Not much work is being done to elucidate its etiology and hence several important 

questions have remained unsolved. On the other hand, megaloblastic anaemias 

resulting from deficiencies of folate and vitamin 
В12 

are receiving much wider 

and detailed attention, quite out of proportion to their relative prevalence. A 

majority of the studies note the occurrence of such anaemias among patients attending 

hospitals and clinics and the reports deal with clinical features, appearance of the 

bone -marrow and blood picture, levels in blood of folate and /or vitamin В12, detection 

of metabolic disturbances resulting from these deficiencies, and results of treatment. 

The deficiency of folate or vitamin 
В12 

is undoubtedly the cause of nutritional 

megaloblastic anaemias seen in developing countries but their etiology is uncertain 

and hypotheses involving dietary deficiencies, failure in absorption in the presence 

of adequate dietary supply or increased demand as in pregnancy or as a result of 

infection have been put forward from time to time. Folate and vitamin 
В12 

are 

closely interrelated in respect of their metabolic activity within the animal organism 

and recent research has attempted to unravel this relationship. An improved under- 

standing of this aspect will undoubtedly elucidate the reasons or abnormalities in 

metabolism resulting from the deficiency of one or both vitamins and their ultimate 

manifestation as megaloblastic anaemia. Future studies on nutritional megaloblastic 

anaemias are likely to be directed towards elucidation of their etiology and detection 

of deficiency states even before symptoms become clinically manifest. 
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The problem of nutritional requirements during growth cannot be satisfactorily 

solved until adequate criteria for judging normal growth in relation to health and 

longevity are clearly defined. To arrive at this definition, much research on the 

rates of body growth in terms of height, weight, skeletal development, body compo- 

sition and other relevant biochemical parameters will be needed. A few research 

workers are already conscious of a lack of information in this field and one can 

look forward to greater attention being devoted to the question. 

Numerous research workers, particularly in the highly developed countries, are 

continuing their studies on the relationship between diet and atherosclerosis. The 

role of high fat intake, particularly rich in saturated fats, in causing elevated 

levels of serum cholesterol has been established. Mechanisms of hypercholesterolaemia 

under these conditions and its relation to the onset and progress of atheromatous 

changes, as well as means of lowering serum cholesterol levels by dietary and other 

means, are being studied. Evidence is also being sought for a closer and direct 

association between hypercholesterolaemia of dietary origin and ischaemic heart 

disease. Although this particular subject is not of such great importance to 

developing countries at the moment as the problem of malnutrition associated with 

undernutrition, it may become so in view of an expected improvement in economic 

conditions and living standards, accompanied by an increase in life expectancy 

resulting from health measures likely to be adopted on an increasing scale. Knowledge 

gained in this particular field now may be of use in avoiding the possibility of 

ill effects of overnutrition, remote as the latter might appear at this stage. 

2. WHO'S PROGRAMME AND ACTIVITIES 

Malnutrition is one of the principal causes of high morbidity and mortality in 

many developing countries. Among the worst sufferers are infants, children, pregnant 

women and nursing mothers. It is but natural that WHO should foster research in 

nutrition problems which affect large numbers of people in the countries which do 

not have the means, facilities and technical personnel to tackle such problems on 

their own. A careful survey of nutrition research was made by WHO in 1960, 

particularly in relation to the intensified medical research programme. It was felt 

that, as in the field of communicable diseases, research in nutrition is concerned 

with greatly differing disease conditions and a wide range of public health problems. 
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Hence it was considered desirable to assign funds not loosely to "nutrition research" 

but to research into specific nutritional diseases and related problems. The 

WHO programme in nutrition research is guided by these considerations. 

Certain nutritional disorders and diseases occur in restricted areas of the 

world; on the other hand, there are some which, because of their wide prevalence 

and serious effects, are the major cause of death, ill health and great economic loss. 

Protein- calorie malnutrition, nutritional anaemias and hypovitaminosis A are the 

conditions which are included in the latter category and have been accorded high 

priority in the WHO nutrition research programme. Researches in other conditions 

of malnutrition are not excluded, but they have been assigned a comparatively low 

priority. 

Human malnutrition is rarely the result of a simple dietary deficiency of a 

single nutrient. Although clinical manifestations attributable to the lack of 

a single nutrient are frequently seen, they may arise as a result of interaction 

of a multiplicity of factors, such as primary dietary deficiency of one, but usually 

of more than one, nutrient, secondary deficiency caused by interference in absorption 

and utilization, increased losses from the body and effects of infection. Many 

of these situations may arise from the composition of habitual diets, the level of 

intake and food habits, food taboos prevailing within a community or a country and, 

finally, the state of the sanitary environment. Research into nutritional disease 

must therefore take account of all these factors in order to provide information 

which can effectively be utilized in devising measures for prevention. 

One of the most important factors in providing for good nutrition is a knowledge 

of nutritional requirements and the factors which influence them. Whereas reasonably 

good agreement exists with regard to calorie requirements, those of almost all other 

known nutrients are matters for controversy. It is essential therefore to promote 

researches in nutrient requirements under as many different conditions of life as 

possible, and this is an aspect which will receive attention from WHO in collaboration 

with FAO. Requirements during growth are intimately tied up with the all -important 

question of desirable rates of growth, a problem which, in its own right, deserves 

careful consideration. Malnutrition affects millions of children and, since it has 

an inhibitory effect on growth, prevents them from achieving their potential within 

the limitations set by genetic considerations. It is the intention of WHO to 

promote research in this important field. 
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Returning to the three most important nutritional problems referred to earlier, 

it will be evident from the account of WHO activities below that more than one aspect 

of the problem is being investigated, the emphasis being on filling the gaps in our 

knowledge as far as possible by co- ordinated investigations. This has become possible 

particularly in anaemia research, acid co- ordinated effort will also be achieved in 

research on protein requirements and vitamin .A deficiency; and related problems, 

when research activity in this field expands further, as is contemplated. 

In countries where malnutrition is widespread, infectious diseases present . 

another important hazard to health. It is now generally accepted that there is 

interaction between infection and malnutrition which has adverse effects on the 

course and outcome of disease. Nutritional deficiencies may determine the incidence, 

progress and severity of disease through facilitating the initial invasion by the 

agent and later on, through diminished resistance, may lead to more severe effects 

of infection, resulting either in death or retarded convalescence. On the other 

hand, infectious disease may cause secondary malnutrition, thus completing a vicious 

cycle. The results of a situation which is so damaging at all periods of life are 

far more important in infancy and childhood. It is well known that in malnourished 

populations there is excessively high infant and child mortality from common infectious 

diseases such as measles and infectious diarrhoeas. In more privileged populations 

these infections are not ordinarily fatal. 

The interrelationship between infection and malnutrition therefore requires 

careful study and such studies have been recommended by a scientific group. Several 

aspects need to be investigated and they should include field and clinical obser- 

vations, such as: (1) the effect of improved nutrition on the incidence, course 

and outcome of infectious diseases; (2) the synergism, if any, between malnutrition 

and intestinal parasitism; (3) the relation of nutritional state to infection by 

bacterial, protozoal or viral agents; (4) the effect of systemic infections on 

. metabolism of nutrients; (5) anatomical and functional changes in the gastro- 

intestinal tract resulting from malnutrition and its resistance to invasion by 

pathogenic organisms; and (6) the effect of nutritional deficiency on mechanisms 

of resistance to infection. 
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Whereas information on some of these aspects has been collected from animal 

experiments, well -controlled human studies are lacking and WHO intends to promote 

research to improve understanding of the all -important interrelation between mal- 

nutrition and infection. 

Some account of WIO's activities in the various fields is given below. 

Protein -Calorie Malnutrition 

Protein Malnutrition in South India 

A survey of protein malnutrition in infants and children was carried out in 

four states in South India, covering an area of approximately 250 000 square miles 

with a population of 95 million. Information was collected from families of low 

income, by means of field, clinical and laboratory observations in 10 different 

regions within the area on (1) general food habits; (2) infant care, feeding and 

weaning practices, including supplementary feeding; (3) duration of lactation and 

yield and composition of breast milk; (4) clinical evidence of protein -calorie 

malnutrition and other deficiency conditions; (5) blood, haemoglobin and plasma 

proteins; and (6) admissions to hospital of children suffering from kwashiorkor. 

A reasonably good picture of prevalence and etiology of protein- calorie malnutrition 

in South India was obtained by collating this information with that obtained on 

food production within the region in relation to needs of the population, vital 

statistics, and health and socio- economic conditions of the population. The results 

can be summarized as follows: 

Although infants were usually breast -fed for one to two years, the quantity of 

breast milk was found to be low at six months, at which time supplementary feeding 

was usually commenced. Supplementary foods were inadequate both in quantity and 

quality. Extreme growth retardation set in at this period. Diarrhoea was complained 

of in some 20 per cent. of children examined. Such signs of malnutrition as 

dyschromotrichia, hepatomegaly, moon face, angular stomatitis and xerophthalmia were 

frequently seen. Frank cases of kwashiorkor and marasmus were observed in 1 per cent. 

and 1.7 per cent. respectively of children at home. 

Another survey, in Eastern and North -Eastern regions of India, confirmed these 

findings, indicating that in South and East India protein- calorie malnutrition was 

indeed a major public health problem. 



Nutritional Evaluation of Vegetable Proteins 

The nutritive value of proteins in cereals and legumes commonly used in India 

was evaluated by animal experiments for purposes of growth and maintenance and for 

repletion in protein- depleted animals. These investigations demonstrated the 

suitability of mixtures of cereal and legumes in rehabilitating protein -depleted 

animals and in promoting normal growth of the young. 

Field experiments on children, using mixed cereals and legumes as sources of 

protein, showed that on these foodstuffs children between two and five years could 

attain rates of growth comparable to those observed in healthy children within the 

community. . 

Vegetable protein mixtures were tested for efficacy in the treatment of 

kwashiorkor. When judged by such criteria as control of diarrhoea, disappearance 

of oedema and gain in body weight, these mixtures were found highly effective in 

bringing about a cure in mild and moderate cases of kwashiorkor. The rate of 

regeneration of serum albumin was however lower on vegetable protein mixtures than 

on skim milk protein. This interesting observation still awaits solution. 

These extensive investigations were stimulated by a comparatively grant 

from WHO but were made possible by the generous support and active collaboration of 

the Indian Council of Medical Research and also with a grant from the Committee on 

Protein Malnutrition of the .Nat ófiál - ResearcCdùncil, "`Urü`tёd... tatës 'óf America. 

Protein Requirements 

It is essential to know the requirements in protein of infants and young children 

in weaning and post- weaning periods in order effectively to plan for prevention of 

protein malnutrition. During the period that the infant is breast -fed, its . 

protein requirements are adequately met provided that the yield of breast milk is 

adequate. It is not certain that they are met_when supplementary feeding starts, 

particularly if supplementary foods are derived from vegetable sources., as mostly 

occurs in developing countries. It is at this stage that our knowledge is in- 

sufficient:and hence an investigation on protein requirements in infants and young 

children living under these conditions is being supported by WHO in a laboratory 

in Jamaica. It began in 1962, in which year a grant was made to an institution 

in Nigeria for the study of the protein requirements of lactating women. This 

question is of obvious importance as lactation presents a severe physiological stress 

in the life of a woman, and the quantity and quality of breast milk will most 

probably be influenced by the nutritional needs of the mother. 
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Anae:mias 

Anaemia in Mauritius 

In an examination of 4167 individuals, a high incidence of anaemia was revealed 

in men, women and children. The anaemia was mainly hypochromic and microcytic, 

the range of incidence being between 15 and 64 per cent. The distribution of 

anaemia followed that of hookworm infection but had no relation to bilharziasis. 

In therapeutic trials, a good response was observed to treatment with iron in doses 

as small as o -8 mg a day. Feeding trials with enriched bread indicated that 

enrichment of the national diet would be an effective measure against anaemia of 

similar etiology. 

Investigations on Anaernias in India 

These investigations were done in three laboratories and clinics in India 

with the co- operation of the Indian Council of Medical Research. Three main 

studies were planned: (1) the effect of protein supplementation on haemoglobin 

levels in children and women of child -bearing age; (2) prophylaxis of anaemia in 

pregnancy bу administration of iron and folic acid, singly or together; and 

(3) prevalence and type of anaemia in pregnancy. 

(1) Effect of Protein Supplementation on Haemoglobin Levels 

Earlier surveys in South India had shown that approximately 20 per cent. of 

women of child- bearing age from rural communities had haemoglobin values of less 

than 10 g per 100 ml. Hookworm infection and inadequate diets were the principal 

causes of this relatively high prevalence of anaemia. The diets were low in total 

calories, proteins, vitamin A, iron and vitamin C. Freedom from hookworm infection 

and general improvement in diets would be the obvious solution to the problem. 

Since these goals could not be easily achieved, the effect of providing re- 

constituted skim milk as a daily protein supplement to women and children was tested 

in a trial testing for six months. Haemoglobin determinations made before and 

after the trial revealed a small but significant (at five per cent. level) increase 

in the groups receiving the protein supplement as compared with little change found 

in haemoglobin levels in a comparable group of control subjects from the adjoining 

area. The results of this limited experiment are suggestive. Severe anaemia 

was not influenced by protein supplementation for it may have been due to iron 
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deficiency or that of vitamin 
В12 

or folate. The small rise in haemoglobin seen 

in mild anaemia could well have been secondary to increased general well -being and 

increased body metabolism and activity. Whatever the cause, the role of protein 

in the etiology of anaemia in malnourished populations deserved further study. 

(2) Prophylaxis of Anaemia in Pregnancy 

Normal pregnant women between the 16th and 24th weeks of pregnancy attending 

an antenatal clinic in Madras and having haemoglobin levels of 10.5 g per 100 ml 

or more were included in this study. A routine clinical and obstetric examination 

including urine analysis, was made and subjects were consecutively allotted to 

three groups. Group I received five grains of ferrous gluconate per day, 

Group II 5 mg folate, and Group III five grains ferrous gluconate and 5 mg folate. 

Routine clinical examinations and haemoglobin determinations were repeated at 

frequent intervals up to term and delivery. The effect of prophylactic treatment 

was judged by the number in each group which maintained haemoglobin levels at or 

above 10.5 g per 100 ml. Supplementation with iron preparation alone prevented 

anaemia in 62 per cent., with folate in 30 per cent., and with the two supplements 

administered together 82 per cent. were protected. The results of the trial, 

which was based on empirical considerations in the first instance, showed that 

deficiency of iron and of folic acid was responsible for anemias in pregnancy 

among the subjects studied and that antenatal supplementation with these haemopoietics 

would be an effective measure in preventing the development of the anaemic state 

during pregnancy. 

(3) Prevalence and Type of Anaemia in Pregnancy 

Haemoglobin estimations and examination of stained peripheral blood smear were 

made in over 2500 pregnant women attending an antenatal clinic in Lucknow. Of these, 

nearly 38 per cent. had haemoglobin levels below 10 g per 100 ml. The examination 

of bone -marrow in severely anaemic pregnant women revealed megaloblastic change in 

over 50 per cent, of the cases. Response to treatment in these cases indicated the 

presence of vitamin 
В12 

deficiency in some and folate deficiency in others as the 

cause of megaloblastic anaemia. In 50 per cent. of these cases, iron supplementation 

was necessary when the haemoglobin had risen by 3 -4 g per 100 ml irrespective of 

the initial haemoglobin level. This indicated that iron deficiency was associated 

with that of other haemopoietic factors or was the limiting agent in successful 

treatment. 



This study indicated that in the pregnancy anaemias seen in Lucknow, deficiencies 

of more than one haemopoietic agent may be the etiological factor. 

Collaborative Studies on Iron -deficiency- Anaemia 

Following the recommendations made by expert committees and an expert group, 

a specific research programme was drawn up with the help of consultants. The latter 

visited various geographical areas of likely importance to this problem and, on 

their recommendation, WHO agreed in 1961 to sponsor an integrated programme of study 

focused on the following aspects: 

(1) Prevalence of Iron -Deficiency Anaemia 

The most practical and accurate means of establishing the incidence of iron - 

deficiency anaemia was by examining iron stores of a representative cross -section 

of the population and by studying the frequency of iron deficiency in a selective 

population most likely to show this deficiency, that is, the pregnant woman. 

Accordingly, protocol studies have been established in those two areas: 

Iron Stores. Liver tissues obtained at post -mortem following sudden death 

are placed in formalin preservative and dispatched, along with pertinent 

information, to a laboratory in South Africa and another in India for iron 

analyses and histologic studies on this material. Collection centres have 

to date been established in Asia, Africa and America. The studies are well 

under way. It is desirable to receive at least 100 specimens from each 

centre and results will be first analysed after 100 specimens have been obtained. 

Pregnancy Studies. Studies on iron deficiency anaemia in pregnancy are 

based primarily on the demonstration of a low percentage saturation of 

transferrin, since this appears to be the most sensitive and accurate method 

of detection. Preliminary studies have been started in South Africa and the 

United States of America on the basis of an agreed protocol. As a result of 

the recent scientific group on megaloblastic anaemias1 it was decided to revise 

this protocol to include studies of incidence of vitamin 
В12 

and folate 

deficiency. At the present time, it is anticipated that pregnancy studies 

will be carried out in the United States of America, South Africa and India, 

and probably at other centres involved in the collaborative programme. 

Scientific Group to advise on the Planning of Investigations on Megaloblastic 
Anaemias, Geneva, 18 -23 June 1962 (unpublished restricted document MHO /PA /27.ój) 



(2) Pathogenetic Studies 

The studies of pathogenesis are being continued along several lines: 

Iron Loss. Studies involving intravenous injection of 55Fe with sampling 

of red -cell iron over several years are being carried out in order to determine 

the total loss of iron from the body. Such studies were started in Venezuela 

and the United States of America in the autumn of 1961, and plans are under 

way for similar studies in India, South Africa and Mauritius. Approximately 

20 -30 male subjects, who are not infected with parasites as far as can be 

determined, will be studied in each area. These studies would reflect the 

basal iron loss in tropical and temperate areas. A laboratory in the 

United States will act as the centre for the counting of 55Fe. 

There is still a question about the importance of sweat and the shedding 

of cells from the skin in tropical areas as a source of iron loss. Comparative 

studies have been planned to determine iron loss in sweat, using radioactive 

iron and conventional chemical methods in order to resolve the differences 

in results obtained with them, since such differences have given rise to 

controversy. 

Hookworm. Studies of blood loss from hookworm are centred in a laboratory 

in Venezuela. Such studies include the quantitation of blood loss in relation 

to parasite load, the relation between blood, loss and haemoglobin level, the 

re- absorption of haemoglobin iron from the intestinal tract and the iron 

requirements of the hookworm population. 

Food Iron Absorption Studies. Radio -iron is being biosynthetically incorporated 

in the staple food products such as rice, wheat and beans, since it is 

essential to understand the availability of iron if dietary survey information 

is to be useful. At the present time, such studies are beginning in two 

laboratories in the United States of America and Venezuela respectively. 

. In published reports on iron absorption from foods, there appears a 

divergence of opinion about the extent to which dietary iron can be absorbed. 

This again arises because of different results obtained with methods that use 

tracer doses of iron and those that use conventional balance techniques with 

chemical estimations. Attempts to resolve these differences are being made 

in a comparative study it is proposed to undertake on iron absorption from 

55Fe- 
tagged staple foods. 
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Additional studies relating to iron absorption will probably be initiated 

in association with the programme of megaloblastic anaemias. 

Availability of Iron in Food. The efficacy of iron contained in tropical 

dietaries for regeneration of haemoglobin is being studied in a laboratory 

in India. A given amount of blood is removed from volunteers and the rate 

of haemoglobin regeneration is determined at intervals, while the subjects 

continue to subsist on their habitual diets. The results should give a 

measure of iron utilization from tropical diets which differ in composition 

from those obtaining in Europe and America. 

Iegaloblastic Anaemias 

As a preliminary to initiating studies on megaloblastic anaemias, a scientific 

group was convened in Geneva in June 1962.1 The programme proposed as a result of 

these deliberations is to be directed along several lines. 

It is clear that megaloblastic anaemia is to be found in various parts of the 

world but its true prevalence is not very clear. Furthermore, it would appear 

that pathogenetic factors differ in different parts of the world. Obviously any 

attempt at prevention and cure requires knowledge concerning prevalence and patho- 

genetic factors. 

Hypovitaminosis A - Xerophthalmia and Keratomalacia 

Hypovitaminosis A leads in its acute form to permanent blindness of one or 

both eyes. It is one of the major causes of preventable blindness in certain 

developing countries. Expert committes have, on several occasions, drawn attention 

to this problem and a scientific group gave high priority to epidemiological studies 

of vitamin A deficiency. Although the problem is recognized as serious on account 

of the frequency with which cases of keratomalacia are encountered in certain 

countries, factual information from a large number of regions in which keratomalacia 

occurs is not fully available. Frequently it has been noticed that keratomalacia 

1 Scientific Group to advise on the Planning of Investigations on Megaloblastic 
Anaemias, Geneva, 18 -2э June 1962 (unpublished restricted document MHO /РА/27.63) 
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occurs in association with kwashiorkor. It is also noteworthy that, in addition 

to keratomalacia, more chronic states of vitamin A deficiency are common among these 

populations. These considerations made it necessary to undertake comprehensive 

investigations on the prevalence of hypovitaminosis A and its ocular manifestations. 

The aims of this study are as follows: 

(a) to determine the prevalence of xerophthalmia and keratomalacia and to 

study their epidemiology; 

(b) to determine the significance of vitamin A and carotene levels in 

breast milk in relation to hypovitaminosis A in infants and children; 

(c) to determine if nutritional deficiencies other than that of vitamin A 

influence adversely the absorption and metabolism of vitamin A and carotene. 

The scope of the study is such as to permit the elucidation of factors 

responsible for the widespread occurrence of acute and chronic forms of hypo - 

vitaminosis A in certain under -privileged countries of the world. 

Prevalence studies were begun in 1962. A questionnaire was circulated to 

governments in Asia, Africa and Latin America requesting information on the incidence 

of blindness, particularly among children, and its causes. Although the replies 

received were not in all cases helpful, the questionnaire did stimulate the interest 

of the governments and prepared them for the visit of WHO consultants in search of 

more detailed information. A large number of countries in South and East Asia, 

as representing the population in which rice diets predominate, were visited between 

July and November 1962 by a consultant. Another consultant visited countries in 

West Asia and Africa in regions characterized as desert areas or bordering on desert 

areas. The consultants examined hospital records, discussed the problem with public 

health officials and nutrition experts in the country and saw for themselves, in 

one or more sample areas, the frequency with which acute and chronic manifestations 

of hypovitaminosis A are encountered. Similar visits to countries in Latin America 

are planned in 1963. 
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J. FUTURE DEVELOPMENTS 

The development of nutrition research over the next five years will mostly be 

in the broad fields already indicated in current researches, with probably slight 

shifts of emphasis. However, it is not unlikely that new fields will be opened up 

as a result of recommendations made by expert committees and expert and scientific 

groups which are called by WHO to discuss specific subjects: 

Protein -calorie Malnutrition 

There are some puzzling aspects in a deficiency syndrome which has marasmus 

at one end of the spectrum and full -blown kwashiorkor at the other, with various 

intermediate stages. Despite numerous efforts, it has not been possible to 

elucidate the natural history of the disease and the particular course it takes. 

A thorough examination of the dietary and hormonal factors and associated metabolic 

changes is needed and should receive careful attention. 

Sequelae of protein - calorie malnutrition from which infants and children suffer 

remain to be studied further. After treatment, most patients return to the 

environment in which the disease thrives and are subject to continued malnutrition. 

Further investigations are needed on the effects of this situation on physical growth 

and the mental development of children and, in later life, the relationship between 

exposure to severe malnutrition in early life and the prevalence in the community 

of such conditions as cirrhosis of the liver, primary carcinoma of the liver, and 

endomyocardial filariasis, mainly seen in Africa. 

Anaemias 

Certain aspects of iron deficiency anaemia are now receiving attention as 

described above in the account of collaborative studies on the subject. However, 

it is necessary to ;et a complete picture of nutritional anaercias in the developing 

countries with regard to prevalence, types and etiology. Investigations now in 

progress are expected to fill in gaps in our knowledge of the etiology of iron 

deficiency anaemia. We do not yet know the extent of the prevalence and type of 

other nutritional anaemias. In the opinion of the Scientific Group referred to 

earlier, folate and vitamin 
В12 

deficiencies as well as iron deficiency are the 

most important and are responsible for most of the anaemia occurring in these regions. 
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Whereas it is relatively easy to diagnose iron deficiency, there has been no agreed 

procedure for the early diagnosis of deficiencies leading to megaloblastic anaemia 

before the anaemia has fully developed. The current diagnostic procedures used in 

the studies on megaloblastic anaemias are unsuitable for field studies to determine 

prevalence of folate and vitamin 
В12 

deficiencies. This question was discussed 

in detail by the Scientific Group and, as a result, simple procedures for detecting 

folate and vitamin 
В12 

deficiencies have been suggested. These consist of deter- 

mination of folate in serum by Lactobacillus casei assay and of vitamin В12 by 

Euglena gracilis assay. Thus a single sample of serum can be used, not only to 

detect deficiencies of these two nutrients but also of iron, if serum iron and 

percentage saturation of transferrin are also done on the same sample. The 

suggested procedure would yield information on all three major deficiencies and 

should be extremely useful in prevalence studies. 

A fundamental procedure in the establishment of studies in megaloblastic anaemia 

will be to set up centres for processing specimens collected in different areas of 

study: thus, one centre will be set up for serum vitamin 
В12 

levels, another for. 

L. casei levels for serum folate activity and a third as part of the integrated 

programme of studies in iron deficiency, serum iron levels and percentage transferrin 

saturation. Which centres are to participate in these studies will be determined 

after conferences with various investigators and visits which are now being made 

by WHO consultants to centres of anaemia studies. 

The investigators in each ofthese areas will in most instances be interested 

in studies of pathogenesis which, as in the iron deficiency programme, are considered 

of equal importance. The nature of these studies will depend in part on local 

problems which appear to be pertinent. In so far as possible, and as long as it 

will not restrict the privileges of individual investigators, the studies in patho- 

genesis will be planned on the basis of protocols with the aim of ultimately securing 

data which will be comparable and applicable to the study as a whole. 

Nutritional Requirements 

Work on protein requirements needs to be extended, particularly to cover the 

age period 2 to 18 years, since we have little factual information for children 

and adolescents falling within this age -group. Protein requirements in pregnancy 



240 - 

need also to be studied; the problem is more complex than the study of requirements 

during lactation, on which work recently started. The whole question of nutrition 

in pregnancy and lactation is to be considered by a WHO expert committee and it is 

expected that a broad research programme can be based on its recommendations. 

Hypovitaminosis A - Xerophthalmia and Keretomalacia 

Epidemiological studies will be organized to extend the work, in order to 

obtain more detailed information n the prevalence and etiology of the condition 

in a region where the problem is most acute. A careful prevalence survey in a 

representative sample of population will be made and should include evidence of 

types of malnutrition associated with hypovitaminosis A. 

Among the epidemiological factors to be studied will be the dietary of the 

mothers, infants and young children, with particular reference to intakes of 

vitamin A and carotene. Informatidn on breast feeding - duration and adequacy - 

and on supplementary feeding will be obtained. 

In addition to this, the absorption and utilization of vitamin A and carotene 

will be studied in children suffering from hypovitaminosis A and other nutritional 

deficiencies, such as protein -calorie malnutrition. 

Growth and Physical Development 

For reasons already given above, co- ordinated studies will have to be promoted 

to collect information on the present patterns of growth in developing countries and 

establish their relationship to the state of nutrition. Attention in these studies 

will be directed particularly to arriving at a definition of satisfactory growth 

in relation to health and longevity. 

In this context, the problem of skeletal growth, maturation and changes due 

to senescence is of great importance. The lack of our knowledge on this subject 

in relation to nutrient intake, particularly that of calcium, became evident at the 

meeting of the joint FAO /WHOîxpert Group on Calcium Requirements in 1961.1 The 

question of the structure and composition of bone in areas with different calcium 

intakes is being examined with a view to developing studies in this field. 

1 
Calcium Requirements - Report of an FAO /WHO Expert Group 

(Wld Filth Org. techn. Rep. Ser. 1962, 250) 



Infection and Malnutrition 

_.Тhе.'щain aspects which.need to. be studied have already been indicated. It 

will be the aim of 4ái0 to set up suitable studies on some of there as early ás possible 

Operational Research 

Although some information is already available on the administrative organization 

of programmes for the prevention of malnutrition in developing countries, through 

health services, a series of questions still remains unanswered for adequate planning 

of services for such programmes. It will be necessary, therefore, to undertake 

operational research projects, of an experimental nature, in several areas of the 

world in order to demonstrate the ways and means of putting into effect practical 

programmes for the prevention of malnutrition and methods of evaluation. 
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RHEUMATIC DISEASES 

1. GENERAL TRENDS 0F RESEARCH 

Clinical studies for assessing the relative efficacy of many drugs and other 

therapeutic procedures have been conducted in recent years by the method of 

controlled therapeutic trials, which show a notable advance over previous 

uncontrolled experiments. Nosological research to define more precisely the 

established disease entities and to disclose new ones is also in progress, and 

will facilitate further studies on their pathogenesis аñd etiology. As an 

important aid to the comparability of clinical and research data, various 

rheum�.tological bodies have attempted to establish the diagnostic criteria of 

several rheumatic diseases, such as rheumatic fever, rheumatoid arthritis, 

ankylosing spondylitis and gout; but for other rheumatic conditions it is not yet 

possible to agree on such diagnostic criteria. 

Efforts to elucidate the etiological and pathogenetic factors underlying the 

various forms of rheumatic diseases have not relaxed. Thus in rheumatoid 

arthritis, rheumatic fever and systemic lupus erythematosus intensive studies on 

the immunological processes connected with the presence in the sera of patients 

of the rheumatoid factor, LE -cell factor and various anti -nuclear and anti - 

cytoplasmic factors have been carried out by various workers. Basic investigations 

on the chemical composition and physical properties of the connective tissue and 

on the enzymological processes concerned with its biosynthesis and degradation are 

not lacking, but more studies on these problems are obviously needed. Genetic 

studies on the occurrence of rheumatoid arthritis, rheumatic fever, ankylosing 

spondylitis, gout and generalized osteoarthritis among members of the same family 

and in twins have been shown to provide valuable and interesting information on the 

understanding of these diseases, and international collaboration in these studies 

could extend the scope to wider population groups. The search for an infective 

agent as a responsible factor for the various rheumatic diseases has so far not 

been rewarding, with the exception of the streptococcus in the case of rheumatic 

fever. The lack of effective specific remedies has stimulated much pharmacological 

research, although work in this area is hampered by the lack of a satisfactory model 

of most human rheumatic diseases in laboratory animals. 
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Epidemiological studies of population samples, using clinical, radiological, 

serological and biochemical criteria, have been employed to ascertain the prevalence 

of diseases such as rheumatoid arthritis, osteoarthritis, gout and ankylosing 

spondylitis in a few communities in north -west Europe, North America and New Zealand. 

Wide gaps, however, exist in the knowledge of the prevalence of these diseases in 

other population groups of different races living under different climatic and 

socio- economic conditions consuming different diets and engaged in different 

occupations. 

2. WHO'S PROGRAMME AND ACTIVITIES 

In October 1962 two consultants were invited to study the problem of research 

in rheumatic diseases and to make proposals on which WHO could base its future 

programme activities. These proposals are being further studied by a number of 

other experts and will be considered by the Advisory Committee on Medical Research 

at its session in June 1963. 

Although substantial research investigations have been undertaken by various 

research workers and institutions, the comparability of data collected in different 

countries or even within the same country is often found to be difficult, if not 

impossible, with the result that valid conclusions cannot easily be drawn. This 

is because certain nósological difficulties have not yet been overcome and the 

diagnostic criteria used by different workers are far from uniform. The formulation 

of internationally -accepted diagnostic criteria for various rheumatic diseases is, 

therefore, an urgent necessity. 

Better comparability of data can also be promoted by the standardization of 

criteria for serological, biochemical and radiological examinations in clinical and 

epidemiological studies. Scientists working in these fields will be invited to 

meet for the purpose of discussing and recommending such criteria, and refe rence 

laboratories will be established to enable standard material and methods to be 

provided for research workers. 

It is planned to undertake preliminary prevalence surveys of rheumatic diseases 

in population groups in different parts of the world where there is practically no 

reliable information about this group of disorders. Such surveys might conveniently 
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be carried out in conjunction with other surveys now being done by WHO on 

tuberculosis, yaws and certain parasitic diseases. This is of course a first step 

to identify areas where rheumatic disease shows an unusual incidence, after which 

more intensive studies will have to be undertaken with a view to obtaining clues in 

etiology and pathogenesis. 

A study on the relationship between occupation and rheumatic diseases was 

begun by a consultant in November 1962. The object of this documentary research 

is to seek from the published literature any evidence that certain occupations are 

particularly associated with certain forms of rheumatic affections, as has often 

been claimed, and, if so, whether causative factors can be identified so that 

preventive or control measures can be applied. The study is still proceeding and 

it is hoped that the results can be published in 1963 or 1964. 

3• FUTURE DEVELOPMENTS 

So long as the etiology and pathogenesis of most of the rheumatic diseases 

remain obscure, the application of practical, primary preventive measures against 

them continues to be impossible. In order that the search for measures having a 

bearing on the cure and prevention of rheumatic diseases may be as complete as 

possible, WHO should stimulate, encourage and support, wherever feasible, the 

investigations being carried out by various research bodies throughout the world 

on the problems referred to above. In addition to the promotion of research in 

rheumatic diseases, WНO is in a position to increase the research potential, 

particularly by measures to improve the training of research workers, which at 

present compares unfavourably with that in other fields. 

WHO is also in a unique position to organize epidemiological studies among 

different population groups on a world -wide basis, using clinical, radiological, 

serological and biochemical procedures. These studies would provide valuable 

information with regard to the prevalence of various rheumatic diseases in different 

ethnic and occupational groups living under different climatic, socio- economic and 

other conditions. Clues to etiologic factors might thus be disclosed which could 

lead to preventive measures. Such studies could be implemented by WНO in 

collaboration with interested national research bodies which are equipped with the 

necessary facilities to do the work. 
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PART III 

PUBLIC HEALTH PRACTICE 

The term "public health practice" research, is used here to denote the study 

of the methods and procedures to be used to ensure that scientific knowledge is 

utilized. to the fullest extent for the improvement of the health of the maximum 

number of people at the lowest possible cost. This type of activity is variously 

known as "operational" research, ".administrative" research, etc. It covers a 

variety of fields of interest.and is concerned with administrative, economic, 

organizational and social studies designed to improve the provision of health 

services. . 

The concept of public health practice research is fairly new, though studies 

that would today be included under this title have been carried out in many parts 

of the world, at various times. However, it is in the last two or three decades 

thё.t the subject has increasingly attracted the attention of investigators in 

scientific institutions, and organized public health practice research i"s becoming 

an important activity in schools of public health and in research institutions as 

well as in departments of health. The personnel engaged in such research include 

(in addition to medical and public health personnel) sociologists, social anthro- 

pologists, economists, public administrators, etc. 



-24+6 - 

PUBLIC HEALTH ADMINISTRATION 

1. GENERAL TRENDS OF RESEARCH 

The trends of research in public health administration are difficult to define 

on a world basis. Until comparatively recently it has not been easy to discern 

specific trends among the mass of disconnected and diffuse lines of inquiry and 

research that have been pursued. Many of these lines of inquiry have consisted 

largely in the collection and collation of material, with only tentative attempts to 

base conclusions and suggestions for action upon them. More recently, however, it 

has become obvious that a much more scientific approach is being attempted, in the 

field of sample surveys, to collect material which, after appropriate mathematical 

treatment, can serve either as the model for similar inquiries or indicate changes 

in methodology that would make these surveys more effective. There is an increasing 

interest in studies of the operational efficiency of health services and of their 

personnel and installations. "Time and motion" and work studies of the activities 

of nurses, public health nurses, etc.,.are examples of the former. Studies of 

patient load in hospital out -patient departments, and detailed costing inquiries of 

individual processes, are other examples. There is a tendency to associate social 

workers in the follow -up of discharged patients. Systems of domiciliary as 

compared with hospital care, particularly as regards mental disorders, are frequently 

investigated. Many of these investigations infringe upon the field of medical 

care, but also concern public health administration. In brief, there is much 

greater resort to the statistical evaluation of the work in health installations and 

services, with a view to obtaining accurate information upon which to base future 

developments. 

2. WHO'S PROGRAMME AND ACTIVITIES 

Certain indications as to possible future levels of research were given in the 

fourth report of the Expert Committee on Public Health Administration, published in 

1961.1 They included inter alia the following: 

1 
Planning of Public Health Services - Fourth Report of the Expert Committee 

on Public Health Administration (Wld 11th Org. techn. Rep. Ser. 1961, 215 



(a) designing new health indicators for the measurement of levels of health; 

(b) "time and motion" studies of the work of health services personnel; 

(c) motivation in the use of or failure to use health services; 

(d) standards for determining the requirements of health services. 

The Advisory Committee on Medical Résearch, at its fourth session in Geneva 

(25 -29 June 1962), endorsed the suggestion that studies should be made to establish 

broad guiding principles for the development of basic health services in developing 

countries and to define the relation of mass campaigns against specific diseases to 

existing health services. The Committee also supported the need for comparative 

studies on the evaluation of health services in which the preventive and curative 

functions had been integrated at local level,.and that these should include studies 

of the minimum staffing requirements, patient load, etc., under such circumstances. 

During the period under review (1958 -1962) it was not found possible to proceed 

with the proposed research into new health indicators. A preliminary study has been 

made of the Organization's activities as regards mass campaigns against specific 

diseases and their relation to existing health services. This preliminary inquiry 

should provide the basic information for a more detailed study. 

З. ЕцтцАЕ DEVELOPмENтs 

It is intended, given suitable opportunities and the availability of consultants 

in the field mentioned, to undertake certain of the studies enumerated under 2 above, 

although for the time being it is not proposed to continue the search for new health 

indicators. 

It would appear advisable to consider the possibility of providing facilities 

for training public health service personnel in the principles of scientific research, 

in the same way as such training is available for personnel in the more strictly 

scientific disciplines. 
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ORGANIZATION OF MEDICAL CARE 

1. GENERAL TRENDS OF RESEARCH 

The organizational aspects of medical care are receiving the attention of a 

number of investigators, especially in some North American and European countries. 

The increasing cost of hospital care; the provision of home care; the concept of 

comprehensive care and the integration of curative and preventive services; the 

role of the general practitioner in modern medical care; the team approach to 

medical practice as evidenced by the trend of providing medical care by groups of 

practitioners as contrasted to the old type of solo practice; the effect of pre- 

paid programmes and insurance patterns; and, finally, the search for measures for 

the quality of care - all these are subjects for investigation. 

Both in the United States of America and Canada, special studies have been 

undertaken on the problem of general practice. Attempts were made to assess the 

quality of care by performance studies and correlation with certain factors such 

as undergraduate and post -graduate education, the social and community background 

of the practitioner, etc. Studies on general practice have also been conducted 

in the United Kingdom and in the Netherlands. The value of these investigations 

lies mainly in their contribution to the methodology of the study of medical care 

as provided by the general practitioner. The development of group practice and 

hospital -based home -care programmes in the United States of America has been the 

subject of some very interesting studies involving the attitudes of both the 

providers and the recipients of medical care. Sociological studies of the atti- 

tudes of people under various medical care schemes, including prepaid care, have 

produced revealing facts on the utilization of services by the people, the effect 

of free choice of physicians in some schemes as contrasted with limited'choice in 

others, etc. Utilization studios of all types of medical care services (hospital, 

doctor, nurse, midwife) have been made in several countries. In a recent study in 

Finland, the utilization pattern of the rural population was determined by a house - 

to -house survey technique. 

The quality of hospital care is being studied in the United States of America 

by the use of the "medical audit" technique. In France an investigator has carried 

out a comparative study of the quality and efficacy of hospital care under patterns 

using full -time and part -time medical staffs. 
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Hospital design, hospital economics and hospital utilization are the subjects 

of various studies in many parts of the world. Of special interest are the studies 

on the architectural design of the hospital nursing unit, made with a view to a more 

economic and efficient deployment of the nursing staff. Another interesting 

development is the application to the hospital of the "time and motion" study 

techniques developed in industry. 

2. WHO'S PROGВAMME AND ACTIVITIES 

The World Health Assembly recommended that WIC\ should make comparative studies 

on the cost of medical care in co- ordination with other international agencies 

interested in the problem. Further recommendations included the study of the 

quality of medical care, the use of medical and paramedical personnel, etc. The 

Advisory Committee on Medical Research suggested the extension of these studies to 

developing countries and recommended that comparative studies on the evaluation of 

integrated preventive and curative medicine at local level be undertaken, and that 

these should include studies of minimum staffing requirements, patient load, etc. 

On the basis of the above recommendations WHO has developed a programme of 

research on the various aspects of medical care: The first of these to receive 

attention was the study of the cost of medical care within the total cost of health 

services. Plans were made for studies of the quality of medical care, a long -term 

project which will have to be carried out piecemeal and which will be concerned 

primarily with the development of methodology and indices of assessment. Further- 

more, various comparative studies have been planned with a view to assessing the 

efficacy of medical care organizational patterns includirng a study of the role of 

general medical practice. 

The study of the cost of health services was planned in 1958 and carried out 

in six countries (Ceylon, Chile, Czechoslovakia, Israel, Sweden and the United 

States of America). This phase of the study was looked upon as a pilot investiga- 

tion, designed primarily for the development of methods, definitions and indices. 

The pilot study was completed in 1962, and on the basis of the lessons learned, a 

new questionnaire was developed :and will soon be applied to a large number of 

countries. 
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A pilot study of hospital utilization in 12 countries has just been completed. 

The majority of the countries selected for the study were in Europe, and here also 

(as in the case of the study on costs) the aim was primarily to develop standard 

definitions and methods of recording. The second phase of the study is due to 

start in 1963 and it will include a large number of countries. 

The study of integrated health services was started towards the end of 1962. 

Two countries (Yugoslavia and Israel) were selected in order to develop uniform 

questionnaires and recording methods. The study will be carried out in eight or 

10 countries over a period of several years, and is designed to provide information 

on staffing requirements, patient load, cost and efficiency of the integrated 

pattern of medical care. 

5. FUTUP'.E DEVELO РМЕNТЅ 

It is not easy to foretell the future developments. The application of 

scientific research methods to the organization of medical care is a new development 

and is hampered by the lack of established criteria and procedures. Moreover, this 

type of investigation has only recently begun to gain acceptance and such acceptance 

is at present far from universal. The number of investigators interested in the 

field is very limited. WHO can play an important role in the promotion of this 

type of research by (a) establishing criteria, methods, standard definitions and 

uniform recording systems, (b) helping to train investigators in this field, and 

(c) carrying out pilot projects to demonstrate the value of this type of research 

and arouse the interest of authorities in investigating and assessing their own . 

organizational patterns. 

One aspect requires special attention, and that is thé measurement of the 

quality of medical care. The search for measuring rods or indices will undoubtedly 

be a major activity in the WHO future programme of research on the organization of 

medical care. 
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MATERNAL AND CHILD HEALTH 

1. GENERAL TRENDS OF RESEARCH 

Apart from the large volume of research in paediatrics, and in obstetrics and 

gynaecology, not summarized here, investigations of wider scope and more general 

significance for the health of mothers and children have been undertaken in recent 

years. These include the problems of perinatal mortality and pregnancy wastage, 

which have received particular attention in many countries. Other areas that have 

received increased attention are the incidence and causes of congenital malformation 

(with particular reference to the effect of drugs taken during pregnancy), and the 

outlook for babies of low birth -weight. Problems of growth and development have 

also been the object of many investigations, some on a comparative basis between a 

number of countries. There have also been studies on immunization against measles. 

2. WHO'S PROGRAMME AND ACTIVITIES 

Many areas for research have been emphasized and recommended to WHO by expert 

committees. Among them are problems of perinatal mortality, diarrhoea in 

children, congenital defects, cerebral palsy, severe anaemia of pregnancy and 

toxaemia. Problems of more concern to developing countries include protein - 

calorie malnutrition and other types of malnutrition in infants and children, 

especially during the weaning period; and also the relation between malnutrition 

and infection. Research has been recommended in administrative methods, including 

the methodology of assessment оf health problems, and also the study of the 

potential and relative values of auxiliary personnel. 

Other investigations are envisaged, such as the effect on birth -weight of 

genetic, environmental, socio- economic and emotional factors; and the influence 

of bacterial or viral infections (especially inapparent and subclinical) and 

parasitic infestations, before and during pregnancy. 

In the field of social services for children, potential areas of research 

include a study of the reversibility of the damage suffered by children as a result 

of maternal deprivation; ways of reducing or eliminating the adverse effects on 

the children of unfavourable experiences arising from care of an unsatisfactory kind 

outside their families; and the investigation of the changing social, cultural and 

economic circumstances underlying the need for day and residential care. 
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WHO's programme at present includes the study on birth -weight and the study 

on the respective roles of domic-il-la-7 and hospital -based maternity services, des- 

cribed below. 

Study on Birth- Weight 

The first phase of the study on birth -weight, designed particularly to 

determine whether the current international definition of prematurity (a birth - 

weight of 2500 g or less) is equally applicable in all areas of the world, was 

carried out in the years 1958 -1961. Data were collected on approximately 4+0 000 

babies through the voluntary participation of 37 institutions in 18 countries. 

Preliminary findings were presented to the Expert Committee on Maternal and Child 

Health, which met late in 1960 to consider the public health aspects of low birth- 

weight.1 These data, which for the first time permitted international comparison 

on a large scale, showed that many infants included within the limits of the 

definition, in certain areas, may not be born prematurely. The Committee decided 

that it would not be advisable at this time to propose changing the upper limit of 

prematurity in the international definition, but recommended "that the concept of 

'prematurity' in the definition should give way to that of 'low birth -weight ". 

It considered methods for determining, for individual countries or population groups, 

the birth- weight level at or below which new -born infants need special care, which 

does not necessarily mean incubator care; the needs of the majority of these infants 

can-, in fact, be met through very simple means, both in the hospital and in the home. 

The Committee emphasized that some preventive measures can be carried out by all 

countries, regardless of the level of their technplogical development or the extent 

of their health services. 

Many factors associated with low birth -weight are still not fully understood. 

The Committee recommended that the study on birth -weight be continued, with certain 

modifications. During its second phase, to be carried out for three more years in 

a number of countries in areas with different incidences of low birth -weight, 

particular attention is being paid to the relationship between socio- economic factors 

and low birth -weight. 

1 Public Health Aspects of Low Birth -Weight - Third Report of the Expert 
Committee on Maternal and Child Health (Wld 11th Org. techn. Rep. Ser. 1961, 217) 
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In 1962 the consultant paediatrician who had assisted in the early phase of 

the study advised on the revision of the birth card and the instructions to be used 

in the second phase, and on drawing up a list of equipment which might be supplied 

by WI) to participating institutions. In the latter part of the year, the advice 

of a consultant sociologist was enlisted on the collection of data on the socio- 

economic status of the mothers whose infants will be included in the second phase 

of the study. 

Study on the Respective Roles of Domiciliary and Hospital -based 
Maternity Services 

This study is in the planning stage: investigation is expected to start in 

l963. Studies of the relative merits of domiciliary and hospital -based maternity 

services under different local conditions, particularly in less developed countries, 

are to be undertaken in selected communities where one or other pattern is 

predominant. The factors studied will include safety of the mother and child, 

best use available facilities, opportunities 

integration with other health services, population coverage, cultural aspects, and 

relative costs. 

3. FUTURE DEVELOPмENтS 

Other problems are expected to receive attention as the studies on birth - 

weight and maternity services are brought to conclusion. Among these, research on 

basic problems of human reproduction; studies on the health of schoolchildren in 

relation to the school environment and curriculum; investigations of diarrhoeal 

diseases in children; and, in regard to social services to children, the studies 

mentioned above on the reversibility of the damage suffered by children as a result 

of separation from their families, on the ways of reducing or eliminating the 

adverse effects on the children of unfavourable experiences arising from care of an 

unsatisfactory kind, and of the changing social, cultural and economic circumstances 

underlying the need for day and residential care. 
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OCCUPATIONAL HEALTH 

1. GENERAL TRENDS OF RESEARCH 

Investigations dealing with the etiology, pathology, therapy, prevention and 

control of the conventional occupational diseases continue to represent a good 

proportion of the research work carried out during the period under review. 

In the field of dust diseases, there has been a change of thought regarding 

the type of dusts which can produce injury to the lung. An immunological approach 

to silicosis and other fibrogenic pneumoconioses is receiving considerable attention. 

A number of studies dealing with etiology and pathogenesis of chronic respiratory 

diseases due to vegetable dust are being carried out. The measurements of lung 

functions are also being studied. 

In the field of toxicology chelating agents as affective therapeutic and 

diagnostic agents in some heavy metal poisoning are being investigated. Attention 

is being given to a number of the newer metals which are now used in large quantities 

in some modern industries., e.g., those connected with jet transport, guided missiles, 

space. flights and atomic energy. Toxicological data on these metals are quite 

limited, and in most instances are confined to animal experimentation. 

The development of new testing methods for assessing the environmental hazards 

created by the constantly increasing numbers of chemical compounds used in industry 

and agriculture is also receiving attention. In addition, considerable research 

is being done to establish threshold limits of exposure fbr dangerous substances 

and to work out scientific criteria for establishing these limits. Some effort 

is being made to standardize the sampling and analytical procedures used in occupationa 

health work. 

However, because the demand on man in some modern working processes or working 

environments has passed beyond the normal capacity of the human being, there has been 

an increasing shift in research work towards investigating the influence of the 

working process and environment on the total health of the gainfully employed. 

Therefore, a wide range of research is being carried out to increase and refine 

the knowledge available on the multitude of ways in which men behave, respond to 

and are influenced by their work and environment. Sinсе the ultimate goal is to 

achieve an optimum mutual adjustment of work to man and man to work which is conducive 
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to efficiency, safety and comfort, these studies deal with functional anatomy, work 

physiology and psychology, design of tools and machinery, and environment at the 

place of work, e.g., air temperature and humidity, noise and lighting. 

2. WHO'S PROGRAMME AND ACTIVITIES 

The programme has been designed to fulfil the following objectives: 

(a) To assess the magnitude of certain occupational diseases and their 

importance relative to other occupational risks through epidemiological 

studies, e.g., on occupational dermatoses and cancer, chronic respiratory 

diseases due to vegetable dusts and occupational deafness. The first two 

are being studied at present, while studies on the latter are expected to 

start in the near future. 

(b) To establish international standards, e.g., normal values of toxic 

substances in the human body, threshold limits of exposure for dangerous 

substances and standardization of analytical procedures in occupational health 

work. The first is being studied at present, while the others are expected 

to follow. 

(с) To develop methodology for investigating certain occupational health 

problems, e.g., mental fatigue. 

(d) To stimulate research to fill some of the gaps in present knowledge, 

e.g., physiological studies on agricultural operations, toxicology of 

agricultural chemicals, epidemiology of farm accidents and occupational 

diseases of agricultural workers. 

Details of the work in progress are given below. 

Occupational Cancer and Dermatoses 

The intensified industrial development throughout the world and the constantly 

increasing use of chemicals both in industry and agriculture will increase the risk 

of these two groups of diseases. Consequently, two studies, one on the epidemiology 

and control of occupational cancer and the other on the epidemiology and control 

of occupational dermatoses, are being carried out. A questionnaire has been 

circulated to a number of countries, and the replies, when analysed, will give an 

estimate of the magnitude of these two groups of occupational diseases and their 

importance relative to that of other occupational risks. 
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Study of Mental Fatigue 

Owing to the rapid shift towards mechanization and automation, mental fatigue 

is rapidly becoming an important health problem. The conventional tests used for 

the study of muscular fatigue are inadequate for the study of this problem and 

there is great need to develop more accurate methods. Therefore, an agreement 

has been made with an institute in Czechoslovakia to study this problem among 

train dispatchers. This profession was chosen because of the extraordinary 

responsibility, connected with excessive mental strain, which it involves. This 

study is expected to develop the tests and the method for investigating this problem. 

Study of Normal Values of Toxic Substances in the Human Body 

The environmental conditions of modern life are such that they offer many 

opportunities to the general public for the absorption of potentially harmful 

substances. Unless we know quantitatively the concentrations of these substances 

in the human body under normal conditions, it is impossible to know what concen- 

trations represent an abnormal occupational exposure. This is particularly 

important in medico -legal situations in connexion with workmen's compensation cases. 

Therefore, a laboratory in the United States of America has been designated as 

a WHO reference laboratory for this study, to co- ordinate the work of 18 collaboratin 

laboratories in different parts of the world. The study plan involves the 

collection of samples by the collaborating laboratories and the shipping of these 

samples to the WHO reference laboratory for analysis. All collaborating 

laboratories are invited to perform analysis on portions of the samples, using 

the same analytical procedure as that used by the WHO reference laboratory. At 

present the study is limited to lead, mercury and arsenic. 

3. FUTUBE BLVELOPмENТ5 

The epidemiological studies on occupational cancer and dermatoses, when 

completed, will indicate what further investigations and research are needed for 

better prevention and control of these two groups of diseases. 

The study of mental fatigue will form the basis for the study of this problem 

among the other occupational groups. 
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The study on normal values will be expanded to include other dangerous 

substances, and will eventually lead to the establishment of an international list 

of normal values of toxic substances in the human body. It will also lead to 

standardization of analytical procedures for these substances, both in the human 

body and in the working environment. In addition, since the great majority of 

published threshold limits of exposures are based on opinion or limited animal 

experimentation, and only in very few instances are these values established on 

the basis of examination of human subjects correlated with adequate environmental 

observations, it is expected that, with the standardization of analytical procedures, 

more research will be carried out for establishing an internationally -accepted 

list of threshold limits of exposure. 

The textile industry represents an important field oï employment, particularly 

in newly industrialized and industrializing countries. Therefore, an epidemio- 

logical study of chronic respiratory diseases due to vegetable dust may stimulate 

further research to provide useful information about the relative importance of 

various factors in the etiology of these diseases, e.g., atmospheric conditions, 

air pollution, smoking habits and infection, and also 'ti clarify the causes of the 

apparent differences in the incidence and severity of these diseases in various 

countries. It may eventually lead to the development of an effective control 

programme. 

With the increase of mechanization'in industry, some occupational groups are 

subjected to the noise of machines throughout the working day. A study on the 

relation of hearing loss to noise exposure would stimulate further research on 

the physiological and pathological effects of noise and vibration and indicate 

research needed for better prevention. 

Although the proportion of people working in agriculture is high among the 

gainfully employed, this large segment of the working force is not as yet receiving 

the attention accorded to millions in other occupational pursuits. There are many 

fields of research that would be of value to the agricultural worker, e.g., 

physiological studies on agricultural operations and work situations; problems of 

mental health and psychology; problems of working women and child labour; and 

study of infectious and parasitic diseases among agricultural workers, with the 

object of establishing a list of the diseases which could be considered distinctly 

occupational in origin. 
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MENј -:, HEALTH 

1. GENERAL TRENDS 0F RESEARCH 

It is now generally agreed that the normal or abnormal behaviour of individuals 

is determined nearly always by a combination of hereditary constitution, environ- 

mental (physical and socio- cultural) factors and individual experience, Accordingly, 

modern psychiatric research, while pursuing widely separate goals, reveals a general 

trend towards the integration of very different approaches and a tendency to favour 

intellectual cross -fertilization between the various branches of the "science of man ". 

Basic research plays an increasingly important role in this, but clinical investi- 

gations on the etiology and pathogenesis as well as on the truatm'nt.and prevention 

of mental disorders continue to form the bulk of current work in the mental health 

sphere. 

Research in genetics has expanded with improved methods of investigation. 

Among the current topics of interest are the relationships between chromosome 

abnormalities and mental deficiency, and between biochemical disorders of genetic 

origin and mental deficiency. The investigation of genetic components in the 

etiology of psychoses and psychopathies is based today mainly on twin studies, 

but genetic population research is still being carried out in some centres. 

Knowledge on fundamental processes of the brain has been advanced through 

studies in clinical electroencephalography, These are being correlated with 

neurophysiological findings, including studies on cons�.iousness and unconsciousness. 

Much research is continuing on the action and mode of action of drugs on the 

reticular system. The observation that profound psychological effects can be 

produced by drugs has led to investigation of the possible role of biochemical factors 

in the production of psychoses, especially schizophrenia. So far there is some 

information on biochemical and neuropharmacological effects of hallucinogens, but 

little or nothing is known of the biochemical and neurophysiologiQal mechanisms 

responsible for hallucinogenic action or for development of psychoses. Research 

is proceeding on the relation between behaviour and the concentration of pharmaco- 

logically active brain constituents in certain regions of the brain. This is linked 

with studies on the effect of psychotropic drugs on the eatecholamine and serotonin 

content of the central nervous system and on behaviour. Work is also being done 

on the relationship between electrolyte metabolism and mental state, 
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Many other approaches are being made to research on normal and abnormal behaviour. 

More precise data 'are being accumulated on the individual differences between children 

from the earliest period of life and at the same time carefully controlled examination 

is being made of environmental effects. Some clarification is obtained from animal 

studies exploring the successive stages of the organization of behaviour and othérs 

studying the way neurotic symptoms are established. Methods of• psychological testing 

are continually being refined and increased reliance is being placed on statistical 

methodology for design and evaluation. The value of existing tests in different 

cultures is being examined. The methods of experimentál psychology are being 

introduced into psychoanalytic studies of normal and abnormal mental processes. 

Increased interest is being shown in research on mental health and illness 

linked with sociological studies. Topics of investigation include the interaction 

of personality and the community, and the relations between culture, culture changes 

and mental illness. Sociological surveys are being made of social groups and of 

special population groups, including delinquents and criminals, alcoholics, addicts 

and social deviates. 

In much psychological, psychopathological and sociological research the importance 

of epidemiological techniques is being realized. Studies have been carried out on 

the total prevalence of mental disease within communities. When carried out in 

conjunction with biometric, sociological or psychological investigation, such research 

has provided valuable clues on the etiology of mental disorders. 

• Important developments are taking place in the design of research on prevention 

and treatment of mental disorders and rehabilitation of patients. Attempts are being 

made to improve screening techniques for early identification of mental disorders. 

It would appear that, here again, successful results 'will be obtained only if a variety 

of approaches are used, combining, for example, interviewing techniques and genetic, 

physiological, psychological, biochemical and other information. Drug trials. are 

being carried out with careful controls and using móre sophisticated methodology. 

There is also a greatly increased interest in the critical evaluation of psycho- 

therapeutic techniques and of social therapies. Efforts are being made to improve 

records of psychiatric faciиitiеs, thus making for better epidemiological research. 
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The effects of therapeutic settings are being investigated and the nature of such 

institutions as the mental hospital is receiving critical attention. Public opinion 

surveys are throwing light on public attitudes to mental illness and a beginning has 

been made in the study of changes in opinion with improved provision of mental health 

services. 

Concurrently with development of mental health services providing continuous 

care of patients before, during and after intensive treatment, there has been increased 

attention to evaluation of the effectiveness of the services provided. This includes 

studies on the roles played not only by those with psychiatric training but also by 

public health personnel, family doctors and other physicians, and other professional 

and non -professional persons in mental health care. Such investigations are 

necessarily linked with studies on means of bringing physician and mental health care 

closer together. 

2. WHO'S PROGRAMME AND ACTIУITIES 

Although mental health has not previously been included in the WHO medical 

research programme, from the inception of the Organization as much research in mental 

health has been carried out as budgetary limitations would allow. Moreover, nearly 

all the reports of expert committees and study groups that have dealt with subjects 

in the mental health sphere contain special sections on recommended research. An 

extensive review of desirable mental health research appears in the report of one 

expert committee,1 while in another2 there is a detailed list of areas of high 

priority for mental health research. As is pointed out in this latter report: 

"The slow progress in developing knowledge for the promotion of mental health 
and the prevention of mental disorder is in the main due to the fact that 
the problem is very complex. The necessary research must involve scientists 
of many disciplines, the laboratories for studying some important aspects 
must be total populations, and the populations examined must be of different 
cultural, religious and racial backgrounds. It is precisely in this area 
that international co- operation must be developed to make further progress 
possible." 

1 Expert Committee on Mental Health (Wld 11th Org. techn. Rep. Ser. 1950, 9) 

2 Programme Development in the Mental Health Field - Tenth Report of the 
Expert Committee on Mental Health (Wld 11th Org. techn. Rep. Ser. 1961, 223) 
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WHO is certainly strategically placed to organize this type of research, both by 

fostering international comparisons and by providing international co- operation 

wherever local effort needs outside support. 

A brief review of the investigations so far stimulated or assisted by WHO 

is given below. 

Research has been carried out on the methodology and scope of epidemiological 

work in psychiatry. A study on the epidemiology of epilepsy and kindred disorders 

was started in 1960; a plan for future national studies on the subject was drawn up; 

but has not yet. -been implemented. A long -term epidemiological study of mental 

disorder in Israel was started in 1961 and the first psychiatric census will shortly 

be carried out, following the plans made in joint discussions between WHO experts 

and the Israeli authorities. 

A comparative study of psychiatric classifications has been, carried oUt and 

further activities in this area are planned. 

An international reappraisal of the effects of maternal deprivation on mental 

health has been carried out as a follow -up to the monograph on the subject published 

by WHO in 1952. 

A study...of- -trends in juvenile delinquency wa.� "undertaken in 1959, as a follow - 

up to the WHO monograph on the psychiatric aspects of juvenile delinquency published 

in 1951. 

A study of the psychotropic drugs recently introduced into psychiatric therapy 

has been undertaken. The study involved especially the comparative pharmacology 

of some psychotropic drugs and the relation of drug- induced mental changes to psycho- 

analytic theory. 

The WHO publications arising out of the studies mentioned above are listed 

at the end of this section. 
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RADIATION HEALTH AND RADIATION MEDICINE 

1. GENERAL TRENDS OF RESEARCH 

Research in radiobiology has received considerable stimulus from the need 

for a better understanding of how to prevent and treat radiation injury and from 

the desire to improve cancer radiotherapy. Although many data have been 

collected, quantitative information on the effect of radiation on human beings is 

still scanty, and it has frequently been necessary to rely on extrapolation from 

experimental evidence in animals. 

Studies at the molecular level in simple model systems and in viruses, 

bacteria and cell cultures, have yielded fundamental information on radiation 

effects. The results obtl.ined so far support the belief, based until now largely 

on theoretical considerations and on the exponential character of many dose -effect 

curves, that biological effects will follow irradiation, however small its amount. 

However, important somatic radiation effects such as radiation sickness, tissue 

injury, life shortening, sterility, malformations and the induction of cancer and 

leukaemia, require further study in man. Radiation sickness has received 

considerable attention, and bone marrow transplantation holds promise as a method 

of treatment. 

Life shortening following total body irradiation has been observed in animal 

experiments and is one of the effects taken into consideration in defining maximum 

permissible levels of radiation. However, few useful human data are available, 

and extrapolation from animals with a short life span to man is of doubtful value, 

especially in the low dose range that is of particular importance. 

The possibility of inducing malformations by irradiation in utero of the 

embryo or foetus is a major consideration affecting the advisability of radiological 

examination of pregnant women. Ample experimental evidence exists of increased 

radiation sensitivity in the embryo about the time of organogenesis, but again there 

is a scarcity of human data. 

•The carcinogenic property of ionizing radiation in man is well established, 

but data relating to the quantitative relationship between radiation dose and effect 

are few. One particular aspect receiving much attention concerns the effects of 

ingested radionuclides, and the means of preventing or eliminating such uptake. 
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Much progress has been made in the field of radiation genetics in the last 

four years. It has been realized that mutation is a more complex process than 

was previously assumed. The same radiation dose may have different mutagenic . 

effects if delivered at different dose rates;,, the important role of recovery at 

the cellular level has recently been more appreciated, especially the partial 

reversibility of initial mutational damage in cells of various origins. Mutagenic 

sensitivity may be different in the two sexes, and may also vary between cells in 

different stages of development. It has also become abundantly clear that an 

understanding of the hereditary effects of ionizing radiation can be obtained only 

through further progress in both experimental and human genetics, and in molecular 

biology. Reference is made in the section on human genetics of this report to the 

great advances in the latter field, in particular concerning the genetic material, 

desoxyribonucleic acid, and the way in which it replicates itself. In the wake of 

molecular biology, a molecular radiobiology is now developing. Thus evidence is 

coming forward that the most significant radiation effects (inhibition of mitosis, 

reproductive and interphase death, mutation), at least in a number of instances, are 

due to primary damage of the genetic material, namely the chromosomes and, in 

particular, DNA. 

Closely related to general radiation biology is the use of radiation sources 

in medical therapeutic methods, which form an important part of present -day methods 

of cancer treatment. Considerable technical refinements have been made in recent 

years in radiation therapy, but no important developments in the main body of theory 

have occurred and the established principles of treatment have not been revised. 

The use of radioactive isotopes in general biological and medical research as 

well as in diagnostics has proved highly rewarding. Radioactive tracers provide a 

means by which the chemical constituents of the body can be labelled and followed 

through all manner of physical and biochemical processes. They have been especially 

useful in establishing the role of elements which are present only in very small 

quantities in the body, yet seem to be vital to its health. Metabolic studies, 

which were previously not feasible, can now be undertaken by using labelled iodine, 

iron, or other radionuclides, for instancy in the study of hormonal imbalance, 

diseases of nutrition, metabolic and organic functional disorders, and infections. 



2. WHO'S PROGRAMME AND ACTIVITIES 

The development and strengthening of national programmes of radiation 

protection within the framework of public health services has been one of the aims 

of the Organization. In order, however, to provide adequate radiation protection 

standards, more basic scientific information is needed on the genetic and somatic 

effects of ionizing radiation on man. Such data are required for sound recommenda- 

tions on maximum permissible exposure levels, for the development of effective 

preventive measures and for general health practices relating to ionizing radiation 

and radioactivity. The sources of human data are limited, and a most important 

one is the study of groups which have been exposed to medical, occupational) or 

unusual levels of natural radiation. Assistance has therefore been given by WHO to 

an international collaborative study on the incidence of leukaemia among patients 

treated with radiation for cancer of the cervix uteri, and studies of populations 

exposed to high natural radiation are being stimulated. 

As scientifically useful information on radiation effects in man is very 

limited, it is essential to make the maximum use of such data as are available. 

A programme of meetings has been jointly undertaken by WHO and the International 

Atomic Energy Agency to bring together scientists with experience in different 

aspects of this subject. In another field, that of radioisotopes in medicine, WHO 

and IAEA have collaborated in organizing meetings in which research workers have 

pooled their knowledge and experience. 

Progress in the field of radiation health is also dependent upon the development 

of adequate standards and units of measurement, and a cl#'se working relationship has 

been established between WHO and the international organizations responsible for the 

development of units and standards. 

Collection of Data on Effects of Ionizing Radiation in Man 

Emphasis was given to the question of collecting data on the effects of radiation 

on man by two groups of radïnbiologists which met in Geneva in 1959 and 1960. Two 

such studies have been initiated. A description of the one relating to populations 

inhabiting areas of high natural radiation will be found in the section on human 

genetics. Although radiation levels in such areas are as much as 20 times higher 

than average, they are still so low as to make it unlikely that direct somatic effects 

on the population can be easily demonstrated; however, in such populations stature, 

fertility, and patternsof morbidity and mortality and of congenital defects, may be 

very different from what they are in control groups, owing to genetic changes accumu- 

lating over generations. 
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Patients who have been treated with radiation for cancer of the cervix uteri 

constitute an interesting group for study, since on the average about 50 per cent. 

survive for five years or more and can be closely followed for possible development 

of leukaemia. It would not be possible, however, for any one country to provide 

large enough numbers of these patients to make such a study worth while. For this 

reason WHO is assisting with an international collaborative investigation, in which 

32 clinics from nine countries in Europe and North America are taking part. 

The clinics have been selected for their ability to carry out strict scientific 

follow -up of their patients over five to eight years. The total sample of patients 

with cancer of the cervix uteri treated with radiation and then followed up will be 

of the order of j0 000. 

It is hoped that other studies on similar groups, for instance on. patients 

irradiated for tinea capítis, may be carried out. 

As well as sponsoring these studies, WHO entered upon a contractual arrange- 

ment in 1960 with the International Commission on Radiological Protection to assist 

it in collecting fundamental data on radiation exposure and exposure to radio - 

nuclides; these would serve as bases for recommendations on maximum permissible 

exposure levels and for other measures of protection. 

As mentioned in the section on human genetics, the potentialities of vital and 

health statistics and civil 'registration procedures for studies of the effects of 

radiation on human populations were explored by a joint United Nations /WHO seminar 

in 1960. A number of suggestions were made for improving the quality of the data 

and making them available to human biologists without drastically changing 

established systems. It was recommended that the discussions initiated at the 

seminar be continued not only within the various countries represented but also at 

the international level under the aegis of the sponsoring organizations. 

Discussion of Available Data 

Two meetings have so far been held in the programme of WHO /IAEA scientific 

meetings on the effects on man of irradiation, referred to above, and a third one, 

on whole body irradiation, is planned. The first of these meetings, held in 1960, 

was concerned with the diagnosis and treatment of acute radiation injury resulting 



from exposure to massive doses of external radiation .l The results of current 

research were presented, and experience derived from serious radiation accidents 

was analysed. Bone marrow transplantation was discussed extensively; it should 

be noted that the transplantation to an irradiated individual of immunologically 

different bone marrow has had very important implications for research in 

immunology and transplantation physiology. 

A second meeting in this series was held in 1962 on diagnosis and treatment 

of radioactive 
2__. 

poisoning due to the presence in the body of radionuclides. 

Experience in the diagnosis and treatment of radioactive poisoning is rare, and 

the meeting brought together persons with this experience, those engaged in 

experimental studies of the behaviour of radionuclides in man, and scientists 

working with animals on related problems. The meeting showed that considerable 

advances have taken place in this field in recent years, but that methods of 

treatment are still at the research stage. The only effective method of treatment 

is the elimination of the radionuclides from the body, undertaken immediately after 

uptake. When a radionuclide has resided in the body for some time, it may be very 

difficult to increase its excretion rate. Another interesting consideration which 

emerged from the meeting is that the research carried out on some of the bone - 

seeking radionuclides, such as strontium, radium and plutonium, has resulted in 

considerable advances in general bone physiology. 

Two meetings have been convened which have considered the use of radioisotopes 

in medical research. A symposium on the use of radioisotopes in the study of 

endemic and tropical diseases was jointly sponsored in 1960 by WHO and IAEA.3 

Experts in the medical uses of radioisotopes and experts in tropical medicine 

reviewed the results so far obtained with such applications of radionuclides. One 

object of the symposium was to show scientists from tropical countries what problems 

in tropical medicine might be successfully investigated with radioisotopes so that, 

in their own countries, they might initiate or extend clinical research work with 

these tools. 

� Diagnosis and treatment of acute radiation injury, proceedings of a 
Scientific Meeting jointly sponsored by IAEA and WHO, Geneva, 17 -21 October 1960 
(WHO, Geneva, 1961) 

2 
Diagnosis and treatment of radioactive poisoning, proceedings of a Scientific 

Meeting jointly sponsored by IAEA and WHO, Vienna, 15 -18 October 1962 (in press) 

Radioisotopes in tropical medicine, proceedings of a Symposium jointly 
sponsored by IAEA and WHO, Bangkok, 12 -16 December 1960 (IAEA, Vienna, 1962) 



- 268 - 

In 1961 FAO, IAEA and WHO convened a conference, at which several disciplines 

w' е represented, on the use of radioisotopes in animal biology and the medical 

sciences.1 Specialists engaged in these different fields discussed the methods 

used and the results achieved by such studies. 

Development of Units, Nomenclature, Measurement and Methods 

Since 1956, the International Commission for Radiological Units and Measurements 

(ICRU) has been recognized by WHO as its main body of technical advisers in the field 

of radiological units and measurements. In 1960, in order that more adequate 

standards and units should be developed for the measurement of radiation as it 

affects health, a contractual arrangement was entered into with ICRU, by which WHO 

would sponsor this research. Moreover, a group of radiologists and hospital 

physicists met in 1961, at the instigation of WHO, IAEA and ICRU, to consider the 

standardization of radiological dosimetry for radiation beams 
•2 

The group made a 

critical asti'ssment of the terms, methods and basic data used in clinical dosimetry 

with a view to improving standards of accuracy and comparability. In 1962, as on 

previous occasions, WHO assisted with the preparation of the meeting of the Main 

Commission of ICRU. Among the main problems dealt with at this meeting were the 

discrepancies which have arisen over the past 30 years between radiation quantities 

and units as they have evolved in the medical profession, and the system of quantities 

and units used in the physical and engineering sciences. 

Attention has also been given to the calibration of equipment to make the 

comparison of measurements reliable. In 1959 a WHO consultant visited certain 

countries in Europe to undertake an international comparison of chambers used in the 

measurement of high energy ionizing radiation. The national secondary standard 

instruments were each compared with a very carefully calibrated ionization chamber 

specially constructed for the purpose. Plans are at present being made for a similar 

comparison in a different group of countries. 

1 
Use of radioisotopes in animal biology and the medical sciences, proceedings 

of a Conference jointly sponsored by FAO, IAEA and WHO, Mexico City, 21 November - 

1 December 1961 

2 
Report of WHO /IAEA /ICRU Meeting on Standardization of Radiological Dosimetry 

for Radiation Beams, Geneva, 17 -21 April 1962 (unpublished restricted document) 
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Research into the design of X -ray apparatus with high standards of radiation 

protection and technical performance has also been stimulated by WHO. For a number 

of years WHO has been fostering, by a system of inspection of prototypes, the 

development of mobile mass chest X -ray units and general purpose units combining a 

good performance from the point of view of practical radiological use with effective 

radiation protection of patients and operators. Very encouraging results are 

arising from this collaboration with the manufacturers of units to be used in projects 

assisted by WHO and UNICEF.. 

FUTURE DEVELOPMENTS 

Plans for the future include continuation of the population studies which are 

at present receiving support, to which it is hoped to add surveys of other populations 

who have been exposed to ionizing radiation, such as patients irradiated for tinea 

capitis. Activities furthering the development of units and measurements, research 

into improved X -ray apparatus, and the discussion and dissemination of available data 

on the effects of radiation on man, will also be continued. 

It is also planned to give assistance to studies in fundamental radiobiology 

which appear of basic importance for an understanding of radiation effects on man, 

such as studies on very low dose rates, inter -species comparisons and extrapolation 

of animal data to man. 
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HUMAN REPRODUCTION 

1. GENERAL TRENDS OF RESEARCH 

The enormous literature on the subject of human reproduction has never been 

systematically scanned on a world scale and there are still gaps in our knowledge 

of the events leading up to conception and the biology of events after conception. 

There are too few workers on the physiology of human reproduction, and particularly 

on fertilization and implantation, In the comparative field, work has so far been 

based on only a few mammals and it should be extended to many more species. This 

extension may be valuable in connexion with problems of nidation and the role of the 

corpus luteum in maintaining pregnancy. The factors determining nidation in the 

woman are unknown and ovulation is still ill- localized in the human cycle. Knowledge 

of geographic and ethnic variations in human reproduction is scanty, particularly with 

respect to the effects of the conditions of modern life. 

The neuro- endocrine aspects of reproduction are complex. In mammals, climatic 

factors - including light - influence breeding; is this true to any extent in man? 

Among the social factors affecting the development of the sex organs and sexual 

behaviour the neonatal maternal environment is important. The central nervous system 

governs more or less directly the secretion of pituitary oxytocic and gonadotrophic 

hormones; and it also mediates the feedback from ovarian and testicular hormones 

that affects the organization of the foetal nervous system and the functioning of the 

adult pituitary. 

Much work needs to be done also on the effects of the gonadotrophins which are 

•still poorly understood. The gonadotrophins are largely responsible for the 

activity of the gonads which, in turn, regulate their secretion in the anterior 

pituitary via a feed -back to the hypothalamus. The subject of the feed -back 

mechanism is very relevant in view of the increasing use in birth control of oral 

progestogens of synthetic origin. It is not yet known whether it is safe to 

suppress the normal cycle year in year out, or what the long -term risks may be. 

This could usefully be studied by WHO but it should be borne in mind that any 

follow -up of women taking oral progestogens must extend well into the post -childbearing 

years. Because of the lack of experience with human pituitary hormones - e.g., 

human prolactin has never been isolated. WHO might encourage the collection of 

human pituitary glands on a world scale. 
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Lactation, is also a neglected field. The mechanism and duration, of lactation 

amenorrho: and postpartum infertility are obscure and subject to marked geographic 

and social influences. 

With regard to the biology of the gonads and gametes, a little -appreciated 

point is that the age of the ovum is settled by the fixed population of oocytes 

obtaining from the outset, in contrast to the continuous formation of spermatozoa. 

Ova from aged oocytes at the end of reproductive life are liable to be associated 

with congenital anomalies. In contrast to the case of other mammals, it is 

difficult to détermine the time of ovulation in women. Ov lation cannot be predicted 

by the well -known temperature rise, which merely indicates that it has occurred. 

The perfection of a method for detecting ovulation in advance would be a tremendous 

research achievement. Experimental work on mammalian, and especially human,, 

fertilization is much more difficult than in animals where fertilization takes place 

externally; methods are needed for the n vitro study of fertilization of mammalian 

ova, The subject also has some immunological aspects, e.g. the possibility of the 

development in women of serum antibodies to spermatozoa, and even of hypersensitivity 

or allergy. 

In gestation, the outstanding problem concerns the nature, at present unknown, of 

the signal sent by the uterus or blastocyst at the time of implantation to the hypothalamus 

in order to suppress the mechanism of the normal cycle. The endocrine conditions 

governing the endometrium at this time are rigid and complex, and in some ways the 

uterus may be regarded as a most difficult place for implantation to occur. 

The study of the endocrine system of the foetus is a rapidly developing field. 

It plays á part in foetal differentiation and thè'action of the foetal gonadal 

hormones leaves a mark on the organism throughout life. The genital steroids help 

to organize the developing nervous system, of which, in males, the sexual differen- 

tiation from its essentially female status in.early foetal life is effected under 

the influence of the foetal testicular secretion. 
.. 

Foetal and placental physiology present many problems, as does uterine physiology 

in pregnancy and lactation. The normal physiological hazards - such as anoxia - 

suffered by the foetus are increased by an exceptionally active or inactive uterus in 

labour or by the use of oxytocic drugs. 
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An intensive study is needed of biosynthetic pathways in the biochemistry of the 

sex steroids, especially with regard to the types of sexual abnormality resulting when t 

the paths take the wrong direction or when there is an excess production of one or 

other steroid. Some overlap in secretion is normal; but an excess of male steroids 

in the female or of female steroids in the male may cause untoward results. The 

newer techniques of micro -assay of hormones in the body fluids now permit a more 

exact determination of sexual status in difficult cases. 

In the pharmacology of reproduction, it is important to check all therapeutic 

agents for possible adverse effects and to search for agents controlling the various 

phases of reproduction, and hence fertility. 

WHO can play a useful part in assisting the growth of fundamental knowledge of 

human reproductive biology by supporting, inter alfa, surveys of environmental and 

ethnic influences on reproduction, and of fertility in relation to blood groups and 

other immunological factors. It is important also to organize the collection of 

human pituitaries, to have reference centres for steroids and other biochemical 

substances, and to deal with the extension of animal experimentation to more mammalian 

species. In research, the first priority concerns the effects of labour on the human 

foetus; and next in importance are the physiology of lactation, the intermediate 

metabolism of the foetus, and the conditions in the female genital tract governing 

implantation and feed -back. 

2. WHO'S FROGRAmmE AND ACTH =' IЕ 

The Organization has recently been giving increased attention to the subject of 

human reproduction. At the invitation of the International Fertility Association, 

a non -governmental organization in official relations with WHO, the Director -General 

presented a statement on research in human reproduction at the Nth World Congress on 

Fertility and Sterility held in Rio de Janeiro in August 1962. He emphasized some of 

the points mentioned above, and in particular that the biology of certain aspects of 

human reproduction has not been as thoroughly studied and is not as well understood 

as other aspects of medical science. Clearly, the importance of many medical, 

biological, social, cultural and economic factors in reproduction makes it a 

major public health problem. 
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WHO convened a Scientific Group on the Biology of Human Reproduction in Geneva 

from 2 to 8 April 1963 for the purpose of examining the present state of knowledge and 

gaps in this field and of advising the Organization on developments and on major 

research needs in connexion with which WHO could be of assistance. The Group discussed 

comparative aspects of the biology of reproduction, neuro - endocrine aspects of 

reproduction, biology of the gonads and gametes, fertilization and gestation, bio- 

chemistry of the sex steroids and pharmacological aspects of reproduction, and 

outlined a programme of research. 

The report1 of the Scientific Group was discussed by the Advisory Committee on 

Medical Research during its fifth session held in Geneva from 24 to 28 June 1963. 

The Committee considered the report of outstanding importance and approved the 

recommendations of the Scientific Group. 

3. FUTURE DEVELOPMENTS 

The Advisory Committee on Medical Research proposed that the following subjects 

should have priority in the study of human reproduction, though not necessarily in 

the order given: 

(1) A survey of environmental and ethnic variation in human reproductive 

function. 

(2) The organization of a world -wide collection of pituitaries for the 

preparation of human hormones. 

(3) The establishment of one or more centres for disseminating information 

about new and existing laboratory animals and for organizing their supply. 

(4) The convening of scientific groups to advise on research in: 

(i) the effects of labour on the human foetus; 

(ii) the physiology of lactation, including galactopoiesis; 

(iii) the intermediate metabolism of the foetus, especially in the 

control and development of function; 

1 
Unpublished restricted document MHO /FА /85.63, dated. З May 1963 
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iv) the biochemistry, and microbiology of the female genital tract, 

with special reference to nidation and its results; 

(y) neuro- endocrinology, including the effects of psychological 
1 

factors on human reproduction. 

Lactation was chosen as the first subject for study and preparations are being 

made to hold а Scientific Group on the Physiology of Lactation from 2 to 7 December 

1963 in Geneva: 

- :. 

1 Unpublished restricted document АСMR5/5, dated 15 July 1963, pp. 9 -10 
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HUMAN GENETICS 

1. GENERAL TRENDS 0F RESEARСH 

Similarities and variations among individuals in a species arise from the 

interaction of environment and genetic constitution. A full understanding of the 

factors influencing health and disease requires, therefore, knowledge of man's 

genetic elements, their constitution, mode of action, replication and mutation. 

Human genetics seeks this knowledge at three levels: the individual level, through 

the scrutiny of the constitution and mechanism of action of the hereditary code; 

the family level, by the study of its wa-т of transmission and modification; and 

the population level, for the understanding of the evolution of the different human 

codes. 

Very striking advances have been made recently in the first of these fields, 

in biochemical genetics. The hypothesis of the structure of desoxyribonucleic acid 

developed by Watson and Crick has yielded great insight into the mechanisms by 

which genetic information is coded for transmission from generation to generation; 

it has also constituted an important advance in the chemistry of nucleoproteins and 

thereby to knowledge of "molecular diseases ". The development of adequate technical 

tools in molecular biochemistry has led to the description, in specific biochemical 

terms, of many inherited diseases. Identification of the defect provides the basis 

for sound treatment and may also improve the precision of genetic counselling through 

the biochemical detection of normal carriers of the gene. 

Another recent major advance, also resulting from the development of improved 

research techniques, is the discovery, in the study of human chromosomes, that 

chromosomal aberrations are associated with a number of pathological conditions such 

as mongolism, and Klinefelter's and Turner's syndromes. The contribution to the 

study of congenital abnormalities may well prove' considerable. Mention of these 

cytological studies has brought us t, the other sub -disciplines mentioned above, 

those of transmission genetics and population genetics. In these fields, some of 

the most interesting developments, on which work is being undertaken on an 

increasingly large scale, relate to the determination of frequencies of blood groups 

in populations anti to the evaluation of the significance of blood groups in survival 
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and reproduction. The discovery of blood groups, with its immediate application 

to blood transfusion, was one of the first and most important examples of the 

implications that individual inherited differences may have for practical medicine. 

Another outstanding example was the discovery that haemolytic disease of the newborn 

is caused by maternal iso- immunization, due to special mother -child combinations of 

inherited traits. Noteworthy studies are also being undertaken on the relation of 

haemoglobin variants, thalassaemia, and enzyme deficiencies such as G6PD deficiency, 

to malaria and other communicable diseases. 

Regarding both communicable and chronic diseases, evidence is accumulating that 

indicates the need to study possible genetic factors in their. etiology, in particular 

in the cases of tuberculosis, cancer, and cardiovascular and rheumatic diseases. 

Of the diseases and defects grouped under the term "congenital malformations ", it 

has been possible to separate out some of primarily genetic origin, such as 

ichthyosis and achondroplasia, from others due largely to factors of environmental 

origin, such as maternal infection, the use of drugs during pregnancy, or maternal 

irradiation during pregnancy. 

Ionizing radiation, not only because of its possible effects on the foetus but 

also because it can produce gene mutations and breaks in the chromosomes, has 

received much attention. Interest is now also being focused on other possibly 

mutagenic substances in man's environment, in particular on chemicals. Evaluation 

of environmental danger to reproductive cells is important if irreversible and 

hazardous situations are to be avoided. However, this requires much more complete 

knowledge of human genetics and in particular of mutation rates, natural selection 

processes and the past history of populations. 

2. WHO'S PROGRAMME AND ACTIVITIES 

There is no need to labour here the relevarïce of research in human genetics to 

public health practice, since enough was said in the previous section to show that 

this basic biomedical science is at the root of many problems of health and disease, 

and ties in with a number of WHO activities, in particular in virology, maternal and 

child health, malaria eradication and radiation protection. 
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WHO, because of its international nature, is particularly well placed to 

assist in comparative studies of the considerable variations between populations 

which have arisen from the diversity of environments in which men have lived. 

Many aspects require investigation. We need to know whether spontaneous mutation 

rates, to the extent that they can be studied in man, are uniform over the earth's 

surface. The estimation of the frequency of various specific genes in a wide 

variety of populations will continue to be an important aspect of human genetics 

for many years to come; ' much work remains to be done in mapping the distribution 

of the blood groups and haemoglobin and haptoglobin types. Chromosomal studies 

of populations are now possible and need to be pursued. The amount of inbreeding 

varies widely in different populations; comparative studies on inbreeding effects 

are not only the most powerful tool available to the human geneticist in evaluating 

the hidden load of genetic variability present, but also permit deductions as to 

the extent to which selection operates against the homozygote as versus the hetero- 

zygote for any given gene. These are examples of the fields in which WHO is 

assisting, or planning to assist, international comparative studies. 

A study, such as that of consecutive series of births in maternity hospitals 

in different countries, with particular regard to the incidence of congenital 

malformations (see below), should yield interesting leads for further research in 

a number of the above -mentioned fields. Similarly, studies of the populations of 

unusual genetic interest, which occur at widely scattered points over the earth's 

surface, can be expected to be particularly rewarding. Highly suitable material 

is to be found in undisturbed primitive communities; the relative simplicity of 

their ecology and the small size of their population render them manageable for 

intensive study, which is all the more urgent since these groups are rapidly 

disappearing. • Other populations featuring in the WHO research programme include 

those exposed to unusually high levels of ionizing radiation. 

Besides such population studies, the WHO programme in human genetics research 

includes services to research, for instance the adaptation of vital statistics for 

genetic studies; support of an international blood group reference laboratory; 

plans for the development of an international nomenclature of congenital abnormalities 

for use in human genetics; and encouragement of the development of human genetics 
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research units, particularly in areas inhabited by populations of unusual genetic 

interest. Research in human genetics has been considerably held back by the 

scarcity of trained research workers, and the provision of training has for a 

number of years been a major component of the WHO programme in human genetics. 

Activities have included organizing training courses in advanced techniques in 

genetics and awarding training grants for advanced research, providing fellowships 

for general training and sponsoring courses and meetings on the teaching of 

genetics. . 

Population Studies 

There is a real urgency, since the hunting and food -gathering tribes are fast 

disappearing, for genetic'studies of primitive populations, in which the forces of 

selection can be more clearly traced than in evolved societies. WHO assisted in 

1962 a pilot study in Brazil of a primitive group, the Xavantes Indians. The data 

and experience gained were discussed later in the year by a multidisciplinary 

group of experts, composed mainly of geneticists, anthropologists and medical 

scientists 
•1 

The group set out systematically the specific problems which should 

be studied in primitive populations and the methods of investigation; it selected 

groups which it regarded as particularly suitable for such studies and recommended 

that they should be promoted by WHO. 

Another approach, which has already been mentioned, to the study of man's 

relation to environmental factors and disease, and to an assessment of the importance 

of genetic mechanisms, is through comparison of the frequencies of congenital 

malformations ih a variety of differing geographical, ethnic, social and economic 

conditions. Such an investigation, to produce significant results, requires large 

series of births in different parts of the world, since the incidence of individual 

anomalies is low. The ability to produce a series of about ten thousand consecutive 

births in a period of two years or less is one of the criteria governing the 

selection of hospitals which are participating in a WHO- sponsored study of the 

frequencies of congenital malformations in different parts of the world. Thirty 

hospitals in 15 countries in Europe, America, Africa, Asia and Australia are already 

taking part in this survey, the main aim of which is to provide clues to the specific 

conditions which should be studied by more detailed methods. 

1 
Report of the Scientific Group on Research in Population Genetics of Primitive 

Groups, Geneva 27 November - 3 December 1962 (unpublished restricted document) 
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For a number of years WHO has sought to stimulate the study of populations 

exposed to high levels of natural background radiation. The need, for such studies 

was.recognized by a group of experts in'1956 and was again the object of 

recommendations by an informal meeting of geneticists in 1959.1 An expert 

committee was convened in 1958 to discuss the effect of radiation on human heredi e ty, 

with particular, reference to investigations of high natural radiation; it outlined 

the general principles of planning such investigations and illustrated them by 

application to ,a specific situation, namely in parts of Kerala State and adjoining 

areas of Madras State, India, where the level, of radiation is as much as 20 times 

higher than average. ,Radiation measurements have since, been carried out in a 

number of such areas in Brazil, India, Ceylon and the United Arab Republic;. the 

possibility of.conduoting the type of multidisciplinary studies, outlined by the 

committee, which would require principally demographic, growth and development, 

congenital defect, morbidity and mortality, and laboratory investigations, is.being 

explored in certain of these areas. 

Services to Research 

Liaison has been established between WHO and national committees in the United 

Kingdom and in the United States of America to develop a list of pathological 

conditions of genetic significance to supplement the International Classification of 

Diseases. The need for such a list was stressed at a joint United Nations/WHO 

emînar, convened ih 1960, to consider the use of vital and health statistics for 

genetic and x °�.diation studies? The meeting brought together, on the one hand the 

collectors and registrars of records for specified legal and administrative purposes, 

and, on the other, radiation epidemiologists, human biologists arid geneticists; 

problems of genetics related to vital statistics were discussed and desirable modi- 

fications in registration procedures proposed. 

1 Report to the Director.-General on Informal Dis-cussions,on Research in Human 
Genetics, Ann Arbor, 2830 April 1959 (MHO /AD /x+0.59 - unpublished restricted document) 

2 
Wld 11th Org. teche, Rep. Ser. 1959, 166 

The use of vital and health statistics for genetic and radiation studies, 
proceedings of the seminar sponsored by the United Nations and WHO, Geneva, 

5 --9 September 1960 (United Nations, New York, 1962) ' 
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Training 

A group of experts which met in 1959 to discuss new methods in human genetics 

recommended that WHO's most important contribution could come from promoting the 

training of investigators and communication among laboratories throughout the world.l 

An advanced laboratory course was organized in Switzerland in 1960 on the basic 

techniques of human cell culture and chromosome cytology. It was attended by 20 

participants from as many laboratories in Europe and the Eastern Mediterranean. 

Fellowships for general training in human genetics have been awarded as well as 

training grants for advanced research. Basic programmes for the teaching of genetics 

in medical schools at the undergraduate and post -graduate levels were outlined by a 

committee of experts in 1961 and a course of three months' duration was held in 

Denmark in 1962 to assist in the training in genetics of teachers in medical schools, 

and to show how the subject can be integrated in the medical curriculum. 

• FuтuRE DEVELOPMENTS 

It is proposed to continue the programme of training in human genetics: training 

courses are planned for 1963 and 1964, and the possibility of holding them 

respectively in India and in the USSR is being explored. Moreover, as already 

mentioned, the development of human genetics research units, particularly in areas 

inhabited by populations of unusual genetic interest, will be encouraged and, through 

meetings and the exchange of scientific information, the regional planning and 

execution of studies in human population genetics will be fostered. 

It is hoped that 1963 will see the inception of several of the field studies of 

primitive populations suggested by the group of scientists who met in 1962, and that 

these multidisciplinary surveys will, in the future, be extended to geographical, 

social and religious isolates, to populations inhabiting some special environments, 

those practising a high degree of inbreeding and those where intermarriage, especially 

crosses involving the principal racial groups, is occurring between peoples of 

diverse characteristics. Such studies would probably necessitate widening the scope 

of the international blood group reference laboratory, which is already receiving 

assistance from WHO, and would require the establishment of a similar laboratory for 

haemoglobins. 

2 
Report of the Scientific Group on New Methods of Research in Human Genetics, 

Geneva, 19 -20 May 1959 (MHO /ÁD/48.59 - unpublished restricted document) 
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A study will take place in 1963 of chromosomes in various population groups 

in India, for comparison with findings obtained in European groups. 

Other plans for the future concern mutagenic substances in the environment, 

disease pattern and genetic structure - in particular malaria in relation to haemo- 

globins, thalassaemia and enzyme deficiencies the genetic significance of the 

geographical distribution of diseases such as goitre, and the study of congenital 

biochemical abnormalities. 
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IIViIVItTNOLOGy 

1. GENERAL TRENDS 0F RESEARCH 

There is no general agreement on the exact scope of immunology as a science. 

Immunological research, as started at the end of the last century, was mainly 

concerned with the mechanisms by which animals acquire immunity to infective 

diseases. To some immunologists, immunity in this sense is still the basic 

concept of immunology. These would regard all defence mechanisms (including, for 

example, the interferon system) as belonging to immunology. On the other hand, 

immunology has broadened its basis to embrace immunological responses to antigens 

occurring in the tissues of other species or even of the individual himself. 

This brings in immunopathology and transplantation questions which go much beyond 

the development of immunity, but which have contributed greatly to understanding 

of the nature of the immune response. Most immunologists today would classify, 

as belonging to immunology, all processes that involve an immune response, and 

would accept immune responses to comprise mainly four classes of responses, namely, 

the production of circulating antibodies, the development of hypersensitivity, 

homograft reactions, and the induction of immunological tolerance. Though 

tolerance is a negative concept, in the sense that it refers to the absence of a 

reaction to an antigen, this decision of an organism not to react to one specific 

antigen can be classified as a specific immune response. It is at present not 

clearly known how far this broadened concept will carry the science of immunology, 

but it is clear that immunological processes play a significant role not only in 

infective diseases but also in many degenerative diseases, in cancer and in atopic 

and other conditions. Immunology cannot therefore be as easily defined as, for 

instance, virology, which deals with a class of extraneous agents, namely viruses, 

or cardiology, which deals with the function of one organ of the body. Immunology 

deals not only with extraneous antigenic agents that enter into the tissues of the 

body, but also with antigenic changes in the tissues themselves. As for the organ 

or system that is responsible for immune responses, this is a scattered population 

of cells that is present in important concentrations in spleen, lymph nodes, thymus 

and elsewhere, and that has not yet been clearly grasped in its entirety and its 

interdependencies. All the same, immunological responses to antigens are now known 

to be processes that can have beneficial as well as harmful consequences, and our 

understanding of such responses has developed to a point where immunology in the 

broadest sense is more clearly emerging as an autonomous science. 
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WHO'S PROGRAMME AND ACTNITIES 

It was felt that WHO, in developing a programme in general immunology that will 

go beyond the more traditional preoccupations with immunization procedures and sero- 

diagnosis, will be able to make a contribution towards a more general recognition of 

immunology as an important subject by itself. The development in this direction in 

the universities has been slow; most medical faculties still treat immunology as an 

ancillary subject under microbiology. 

The question of the role of WHO in general and applied immunology was discussed 

during the second session of the Advisory Committee on Medical Research. In its 

report appears the following statement: 

"The Committee agreed that research in immunology was of interest to WHO not 
only because specialized aspects had entered into many of the research 
programmes of the Organization, but also because this fièld might be expected 
to expand greatly in importance and have increasing influence on medical 
thought and practice. The Committee therefore agreed that WHO would be well 
advised to sponsor work in the field of applied immunology,. not only in 
relation to specialized projects of concern to other fields but as a general 
programme ." 

Following this recommendation five scientific group meetings took place in the 

first half of 1962 and five reports were drawn up. The main and summarizing document 
1 

is the report of the fifth group. 

The first2 of these reports deals with immunization and immunizing agents. The 

seconda covers aspects of immunopathology which is a concept that .has emerged _fairly 

recently to embrace allergies and diseases that have auto - immune components. The 

third report4 discusses tissue antigens and includes problems of transplantation and 

trans"usion as well as the immunology of cancer. The fourth reports deals with the 

immunochemistry of antigens and antibodies, and of immune responses other than the 

1 
Unpublished restricted document,_ 

2 
Unpublished restricted document, 

a Unpublished restricted document, 

Unpublished restricted document, 

5 Unpublished restricted document, 

Мно/РА/1о5.б2 

мно/РÁ/32.62 

мНо/РА/63 .62 

WHO/Immun/23 

мно/РÁ/88.62 
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release of circulating antibodies. Finally, the annex to the fifth report contains 

a discussion of a few supplementary aspects that did not receive adequate attention 

in the other reports. The five reports combined give a reasonably complete outline 

of the status of present knowledge in immunology as well as perspectives into 

further research, and the fifth report summarizes the proposals for developing a WHO 

programme. 

The WHO programme of research in immunology as set out in the report of the 

scientific group includes various services to research such as the training of 

immunologists, the provision of reagents that are important to immunology but not 

readily available, the standardization of nomenclature and terminology, the designa- 

tion of national and regional centres, etc. Furthermore, the programme includes 

various proposals for studies to be undertaken or initiated by WHO. The following 

are some of the most important proposals. 

(1) Field investigations: 

(a) Among the field investigations, the proposals deal first with field 

trials of vaccination procedures; such field trials have already been assisted 

by WHO in the past. At present, for instance, there is a field trial under 

way of two types of typhoid vaccines.. This work is linked up with international 

collaboratively designed assays of these vaccines in many laboratories. This 

is an example of field trials that are needed to establish a sound basis for 

vaccine evaluation. It is proposed that WHO should also assist in trials of 

vaccines in respect of their efficacy when given according to various schedules, 

and in combination with other vaccines.. 

(b) The second proposal concerning field investigations deals with the survey 

of sera from human populations.. Some such surveys are already undertaken in 

WHO; one is proceeding in which thousands of sera are being collected from the 

populations of Thailand, the Philippines and other countries for the purpose of 

investigating the occurrence of syphilitic or treponemal antibodies, and-- of..the 

so- called false- positive sera. It would be useful to make the sera available 

for a larger variety of immunological and immunopathological purposes. Sera 

could also be collected in surveys of ethnic groups and isolated populations. 

Such sera can provide evidence of the state of the population in relation to 

infectious agents and in relation to auto -allergic diseases, and they are valuable 



also for genetic studies. Co- operation could be sought in this respect with 

the International Biological Programme that is at present being considered by 

the International Council of Scientific Unions. The long -term maintenance of 

serum collections poses problems of storage and documentation, and WHO has 

already taken some steps in this direction by the establishment of three serum 

banks in the United` States of America, Czechoslovakia and South Africa. 

(c) The third type of field investigation proposed deals with the geographical 

distribution of auto - immune diseases. There is a need to study the incidence 

and sociological importance of such diseases. Criteria should be laid down by 

which auto- allergic conditions are to be defined, and WHO could stimulate 

projects to be carried out by interested laboratories in various countries as a 

collaborative effort. 

Specific examples of known outstanding questions are multiple sclerosis, 

which is reported to be rare in Japan and in South Africa; the frequency of 

cirrhosis in children in India, and of endemic glomerulonephritis in Yugoslavia; 

and the problem of geographical variation in post -vaccination encephalomyelitis. 

(2) Collaborative studies in an attempt to develop improved vaccine 

preparations, as well as safe and effective adjuvants. The modes of action of adju- 

vants are still unknown and there may be dangers in the use of adjuvants because they 

may stimulate unwanted cellular processes including neoplastic change and auto - 

allergic disorders. As for the question of improving vaccine preparation, this may 

take the direction of trying to separate and purify immunologically active vaccine 

constituents with the elimination of undesirable material, particularly from bacterial 

vaccines. This might also be tried with respect to killed viral vaccines, because 

the elimination of nucleic acid from such vaccines would eliminate hypothetical 

dangers of carcinogenicity. The question of viral vaccine preparation has been much 

debated recently because of the occurrence, in many batches of such vaccines, of 

contaminating viral agents that can produce cancers in experimental animals. This 

applies both to poliomyelitis vaccines made in fresh expiants from monkey kidneys 

that spontaneously harbour carcinogenic viruses and to vaccines (such as yellow fever, 

smallpox, influenza and measles vaccines) that are made in embryonated eggs harbouring 

fowl lymphomatosis virus. WHO is therefore sponsoring studies of the preparation of 

viral vaccines in continuing cell lines that are free from demonstrable contamination 

by other virus and are of such origin and character that suspicion of potential 

carcinogenicity does not arise. In this general context there is the important 

question of the advisability of immunization in early infancy. 
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(Э) Investigations of the antigenetic composition and variation of protozoa 

and helminthe and research on the immunological mechnisms involved in resistance to 

protozoal' and helminthic.infections., with the ultimate aim of developing practical 

immunization procedures against protozoal and helrinthic diseases. 

(4) A systematic study of the extent to which auto -allergic conditions are 

to be found in relation to infective diseases. Examples are the association of 

rheumatic fever and nephritis with streptococcal infection, the presence of auto - 

antibodies in treponemal infections, and post -infectious encephalopathy following 

various viral infections, such as measles, smallpox, vaccinia, mumps and influenza, 

and the cold -agglutinins occurring in'a typical pneumonia. Attention should also 

be paid to the possible importance of industrial and other environmental factors in 

triggering auto -allergic states. 

The research proposals outlined above have been accepted as a useful basis for 

the WIC programme, and administrative steps have been taken to enable "them to be 

implemented. 

The following activities have been initiated: 

Contacts have been made with laboratories and discussions have taken place on 

the possibility of their collaborating in the WHO programme in immunological research, 

particularly as regards providing services to research and acting as reference 

centres, and of serving as training laboratories for workers in different fields of 

immunology. 

Training of immunologists has been considered as having the highest priority 

and arrangements have been made for the selection of suitable candidates. Efforts 

have been made to start with the training of workers from Africa in the long -term 

programme aimed at encouraging immunological research in developing countries. 

In view of the rapid advance in research in some areas of immunology since the 

meetings of.the scientific groups, a few experts have been invited to prepare short 

surveys of the present state of knowledge in a limited number of fields in which 

progress has been made during the last year. 

The question of international unification of terminology and nomenclature will, 

inter alia, be dealt with by an expert committee on immunology in 1964. 

Possible connexions and collaboration with some national societies of immuno- 

logists. have been discussed, and will be developed. 
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3 о FUTURE DEVEr6PмENТв 

Thе development of WHO's programme of research in,immunology. will depend on 

the problems most urgently requiring' solution for the understanding of immunological 

processes, and on the ability of the Organization to assist the necessary research 

activities. 

One important direetion in which immunological research should be pursued is 

towards increasing the knowledge of the chemical structure of the components that 

participate in immune responses. The antibody molecules themselves are the most 

important target. for chemical characterizatipn,. Knowledge is needed of the nature 

of' the specific combining sites on these molecules, in order to understand the basis 

for the enorrrious:variation in specificity; that. these sites can display. .Studies 

in this direction have revealed that antibody molecules of similar. specificity can 

belong to several classes with respect to size, and charge; they include so- called 

classical antibodies as well as those reagins that play their part in hyper- 

sensitivity and that have strong affinities for binding to cells. Molecules of 

some of these different classes of antibodies have been broken up into smaller 

fragments, some of which possess the specific sites. This work is most important 

for attaining an insight into the way antibody molecules are put together out of 

stibúnits, and ebérituallÿ into the way they are synthesized. 

The other important targets for chemical characterization are the antigens. 

More knowledge is needed of the chemical characteristics of antigenic determinant 

groups that occur on antigen particles, and also of the physico - chemical 

characteristics that make the molecules possessing determinant groups immunogenic. 

Work on this subject includes investigation of the antigenicity of proteins, poly- 

saccharides, lipids and nucleic acids; increased knowledge in this area can be 

applied to purification of antigens used for prophylactic immunization, and of 

histocompatibility antigens and antigens occurring on blood cells and platelets, 

which are of importance in transfusion and in transplantation work, including work 

involving the transplantation of tumours. This might lead to a better understanding 

of the immunology of neoplastic disease, and also of the immunological components 

that play a role in conception and pregnancy. 
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More chemical research is urgently needed in relation to the types of immune 

response that reveal themselves by immediate and delayed -type hypersensitivity and 

by homograft reactions. First of all, in vitro methods are needed for detecting 

reagins, and for measuring delayed -type hypersensitivity, and in general, for 

detecting the capacities of immunologically competent cells to react specifically 

with antigen. Immune responses that appear to be of crucial importance, both to 

acquired protection to infective diseases and to the development of auto - immune 

disorders, are the forms of delayed -typo hypersensitivity. 

Antigens of known chemical structure, such as synthetic polypeptides, and some 

hormones and enzymes, are of great value for all immunological studies, for the 

chemical approach to the specificity of immune unresponsiveness (tolerance and para- 

lysis), and for the study of the quantitative factors that are involved in eliciting 

either responsiveness or non -responsiveness. 

Furthermore, chemical studies are needed of accessory factors, such as the 

components of complement arid other substances that mediate in inflammatory and 

sensitivity reactions, and in the cellular damage that occurs in immunopathological 

processes. 

Modern chemical approaches should be applied to fractionation of viral, 

bacterial and protozoal antigens, with a view to devising improved or new immunizing 

agents, and diagnostic reagents. On the antibody side, increased knowledge of 

globulin chemistry will be applicable to studies of gamma- globulin treatment of 

protozoal diseases, such as malaria and trypanosomiasis, and also of virus diseases, 

such as hepatitis. 

The heterogeneity of the antibodies produced is now recognized as one of the 

basic characteristics of the antibody response; studies are needed on the sequence 

of appearance of different types of antibodies during immunization, and on the 

relation between the type of antigenic stimulation and the dominating tгpe of the 

antibody that appears, or the type of the immune responses evoked. This leads us 

from chemical questions to the complexities of the biological and cellular approaches 

to immunological problems. For example, does the heterogeneity of antibodies 

reflect an equally heterogeneous cellular origin of these antibodies? 
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The nature of the immunologically competent cells and the processes by which 

they can be specifically stimulated are in the centre' of immunobд.ological research. 

A great advance would be the development of methods for growing clones of lymphoid 

cells in tissue culture, particularly if such cells: could be stimulated in vitro to 

produce antibodies. Research is needed on the changes that, occur when immunologically 

competent cells come into contact with an antigen to which they are responsive; on 

the origin and distinguishing properties of lymphócytes; and on the morphological 

development of plasma cells. The earliest phases of antibody formation need . 

analysis, as well as the conditions under which secondary responsiveness can be 

elicited. 

In order to gain an understanding of the mechanism by which the immune response 

comes about, and is regulated, more knowledge is needed of the embryonic and perinatal 

development of the cells concerned, and of their subsequent differentiation, as well 

as of the evolution and genetics of the immune response. Important questions are 

whether only vertebrates possess specific immune mechanisms; what is the nature of 

so-- called natural antibodies; what is the genetic basis of variations in immunological 

responsiveness, and in susceptibility to infections and to allergic and auto -allergic 

disorders. 

In this connexion it is also of interest to study the possible relation of the 

antigens of pathogenic micro -organisms to the antigens of the susceptible host. 

A promising research technique in the study of development of immunological reactf pity 

is the use of germ -free animals. 

It has recently been discovered that the thymus and (in birds) the bursa 

Fabricii, are crucially important organs for initiating the function of the immune 

system in the new -born individual. This has now become an important target for 

research which has already furnished indications that different types of immune 

response depend on different cellular systems. The existence of these systems appears 

to be a fundamentally necessary reaction of the body to antigens that are closely 

related to its own antigens. We are therefore led to consider the homograft reaction 

as an expression of an immunological mechanism desi;nod to deal with normal cellular 

repair and with cancer cells. It is also important to study changes in the thymus 

in relation to auto -immune diseases, such as haemolytic anaemia and myasthenia gravis. 

And, obviously, transplantation studies; concerning both the processes: involved in 

graft reactions and the antigenicity of tumours, are of fundamental as well as practi- 

cal importance. 
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Another important area of research is the study of drugs that can inhibit 

immunological responsiveness at different stages. Drug actions may reveal the 

steps involved in the development of immune responses and may also lead to the 

discovery of therapeutic measures in auto -allergic diseases, though such drugs will 

have to be carefully investigated with respect to the risks of harmful consequences. 

This caution also applies to the use of adjuvants that provide a general stimulation 

of the immune system. 
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ANTIBIOTICS 

1. GENERAL 'i't -ЕNDS OF RESEARCH 

Considerable research work has been and continues to be undertaken for the dis- 

covery of new antibiotics and study of their chemical structure and synthesis arid 

biological and therapeutic activity. The development of such research, which is 

mainly in the hands of commercial.firms and of some governmental inst�itutions, is at 

times hampered by economic and other considerations. .Some antibiotics have been 

discovered at several places, and their use for therapeutics under different names 

might cause various accidents. Other antibiotics which do not present recognized 

therapeutic effects have sometimes other biological or chemical qualities which could 

be of great -interest to research workers, but they are usually very difficult to 

obtain. 

Since the introduction of penicillin in systemic therapeutics in 19-5 it has 

been demonstrated that, owing to various factors, bacterial resistance to antibiotics 

may develop, either rapidly or progressively. This is the principal obstacle to 

their successful therapeutic use, since in the long run the dissemination of 

resistant strains through the community leads to a situation in which many infections 

are resistant from the beginning and alternative treatment must be adopted. It is 

therefore of great importance to estimate bacterial sensitivity or resistance for the 

rational use of antibiotics and for preserving their efficacy. 

It, has also been noticed that several principal methods with innumerable varia- 

tions have been introduced for determining bacterial sensitivity. Great differences 

exist between techniques, especially with regard to that most widely used for 

clinical purposes: the diffusion method with paper discs or tablets. The quantities 

of antibiotics in discs are different, culture media are not always comparable, 

concentrations of bacteria certainly differ, and the reading and interpretation of 

readings vary so that comparison of results is impossible; it has even occurred 

that the same strain examined by two laboratories has been recognized as sensitive to 

a given antibiotic by one and resistant to the same antibiotic by the other. 

The problem is technically very complex. The general trends of research are 

towards the search fir rчliable methods, standardized as far as possible. The time 

factor is often decisive in the choice of methods. The methods used in clinical 
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practice will be influenced by the request of the physician for rapid results. 

For surveys, in which the time factor is not so important, more accurate results 

may be obtained for easily -grown bacteria with the agar dilution method, which will 

allow early detection of any proportional and quantitative changes in the bacterial 

populations. 

Studies made by some laboratories have demonstrated the possibility of 

obtaining quantitative or semi -quantitative results by using one disc per antibiotic. 

Further studies are necessary in order to develop a reliable method for clinical 

practice. 

Special methods are needed and are under elaboration for bacteria which are 

not easily grown, such as Mycobacterium tuberculosis and Neisseria gonorrhoeae. 

2. WHO'S PROGRAMME AND ACTIVITIES 

The traditional role of WHO in disseminating information and establishing 

services to research was fully recognized in relation to antibiotics by a Scientific 

Group on Antibiotics Research1 and the needs were defined as follows: 

(a) collection and storage of all antibiotics available from all possible 

sources for the supply of small amounts to scientists for research purposes; 

(b) collection of antibiotic -producing micro -organisms to verify the 

description given by the donor; storage of the cultures under appropriate 

conditions in order to avoid the loss of the strains, and distribution of 

such cultures to responsible scientists for research purposes. 

Two solutions have been envisaged: 

(a) the establishment of a centre for antibiotics and for micro- organisms 

producing them, for which a comprehensive programme was established by a 

scientific group;2 

1 
Report of WHO Scientific Group on Antibiotics Research (1959) (unpublished 

document MHO /AD /41.59) 

2 Report of WHO Scientific Group on Antibiotics Research:, Establishment of a 

Centre for Antibiotics and for Micro- organisms producing them (1960) (unpublished 

document WHO/Res .Antib. /k) 
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(b) the establishment of an information centre on antibiotics, for the 

purpose of taking all possible measures to ensure that adequate information 

is provided to research workers - 

antibiotics to be kept by the discoverers for distribution in small 

quantities to other scientists upon request; 

all strains of micro - organisms producing antibiotics to be kept in 

adequate condition or deposited in recognized type culture collections . 

for distribution to scientists as far as agreed by the discoverers. 

The recommendation of a WHO Scientific Group on Antibiotics Research for the 

study of the standardization of general methods for testing microbic sensitivity to 

antibiotics was approved by the WHO Advisory Committee on Medical Research. 

Furthèrmore, a WHO Expert Committee on Antibiotics1 recommended: 

(a) improvement and standardization of the methodology for microbic 

sensitivity tests; 

(b) surveys to determine the frequency of bacterial resistance in different 

parts of the world and collection of microbial strains for studies with the 

adopted methodology. 

New Antibiotics 

On the basis of the recommendations of the Scientific Group on Antibiotics 

Research and taking into account the immediate financial implications, it has been' 

decided:to start, as a'first step, with the- establishment of an International 

Information Centre on Antibiotics and to consider at a later stage its progressive 

expansion into the form of a repository, if this proves to be necessary. 

On 21 December 1961 án agreement was signed between WHO and the University of 

Liège, Belgium, for the. establishment of an International Information Centre on 

Antibiotics to be located in the general and medical microbiology laboratories of 

the University. 

1 
Wld 11th Org. techn. Rep. Ser. 1961, 210 
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The work achieved up to the end of 1962 can be summarized as follows: 

functional organization of the Centre; 

establishment of a general card index of the antibiotics; 

contact with firms and institutions concerned with the search for, and study 

of, new antibiotics. 

In 1963 these activities will continue and be expanded and the distribution of 

information will start. 

Microbial Sensitivity Testing 

The implementation of the recommendations made by the Expert Committee on 

AntibioticsI took the form of a collaborative study for the purpose of analysing 

the various factors involved in the general method used in sensitivity testing, 

by comparing one ad hoc prepared standard method with methods used in the collabora- 

ting laboratories. 

A Swedish laboratory was designated to lead the activities in collaboration 

with WHO. Several informal discussions took place in Europe and in America. 

The last meeting was held in Montreal on 25 August 1962, after the International 

Congress of Microbiology, with approximately 50 participants from various countries 

and representatives of commercial firms. The conclusion reached was that the disc 

method of performing sensitivity tests requires further definition and indeed 

international standardization, and the WHO- sponsored project for a collaborative 

international study was warmly welcomed. This confrontation clarified many 

misunderstandings and opened the way to better collaboration and to finalization of 

the plan. 

The following preliminary work has been accomplished: 

(a) The Swedish laboratory has presented the method to be used as a 

reference (and will prepare reference discs). 

(b) An American laboratory has prepared reference methods for determining 

the minimal inhibiting concentrations of antibiotics in broth and in agar. 

It has also selected strains presenting various degrees of sensitivity to 

16 antibiotics. 

1 
Wld 11th Org. techn. Rep. Ser. 1961, 210 
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(c) Broth and agar media have been selected and purchased. Sixteen 

antibiotics have been selected and ordered but they have not all yet been 

obtained, owing to the very high degree of purity required. 

(d) Fifteen well -known specialized laboratories throughout the world 

have been invited to participate in the collaborative study. 

All the plans have been completed for the collaborative study which will start 

in 1963 as soon as all the antibiotics requ;;sted have been provided. 

3. FUTURE DEVELOPMЕ1ïTS 

Although it will be possible to indicate other future developments only after 

the collaborative study has been terminated and the results analysed, it is already 

possible to predict that an extremely uàeful contribution will be made towards the 

establishment of requirements for the official control of diagnostic antibiotic 

preparations. 

Acquired resistance is a serious threat to the future use of almost all 

antibiotics. It is therefore important to know how far it has developed in 

different countries and to relate it to the extent and mode of use of the antibiotics. 

This can only be achieved if comparable results are obtained, which necessitates 

uniformity in techniques. In addition, apart from giving a necessary picture of 

the world situation, such knowledge would have practical importance in therapy. 
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BIOLOGICAL STANDARDIZATION 

1. GENERAL TRENDS OF RESEARCH 

Biological standardization is one of the oldest activities of WHO. Traditionally, 

the main functions consist of the establishment of international standards and 

international reference preparations of biological substances for the purpose of 

ensuring uniformity throughout the world in the designation of potency. The work 

is supervised by successive meetings of the Expert Committee on Biological Standardiza- 

tion. Over a period of 1+0 years of this work the International Laboratories for 

Biological Standards at Copenhagen, London and Weybridge, as well as hundreds of 

laboratories throughout the world, have participated in the collaborative studies 

necessary. It may be of interest to quote from the record of the first Advisory 

Committee on Medical Research in 1959 regarding this example of international 

co- operation: 

"Тhe only comment that the Committee had to make on this research programme 
was that the record on biological standardization, first of the League of 

Nations and then of WHO, reflected the highest credit on all concerned, that 
the work in this field might well serve as a model for other WHO research 
activities and that the existing and proposed programme was worthy of the 
greatest possible support." 

Each time an international standard or international reference preparation is 

established it is the culmination of a research project. The need for a particular 

standard is assessed in the first instance by the Expert Committee on Biological 

Standardization, either in response to requests from workers or institutes, to a 

suggestion at an international congress or meeting of a scientific society, or from 

one of the international laboratories for biological standards, or by a member of 

the Expert Committee. The assessment of the need is based on whether a standard 

would serve a useful purpose in the control of preparations in use in prophylactic 

or therapeutic medicine, or as a service to research out of which clinical 

applications may arise. 

If the Expert Committee accepts the need for a standard, one of the international 

laboratories is then assigned the duty of obtaining material suitable to serve as 

such. This task may entail the examination of several samples of materials and the 

assistance of some collaborating laboratories is usually invited for this preliminary 
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research. The progress of the preliminary studies is reported to the Expert 

Committee on Biological Standardization and if the results are favourable material 

(now called the proposed international standard) is chosen and the Committee requests 

the international laboratory to arrange an international collaborative assay. 

Selected laboratories are invited to use different methods, but according to an 

over -all design, and to compare the proposed international standard, which is 

generally put up in a dried stable form in ampoules, with a number of other 

preparations which are distributed to the participants. The results from all the 

participating laboratories are evaluated and reported to the Expert Committee on 

Biological Standardization. If it is found that the object is achieved, i.e., 

that the potencies of the various preparations can be expressed relative to the 

proposed international standard with reasonable consistency, irrespective of the 

laboratory in which the assay is done or the method which is used, the Committee 

establishes the material as the international standard for that substance and either 

defines, or authorizes the definition of, an international unit with the consent of 

the participants in the collaborative assay. 

The international unit is defined in terms of the activity contained in a given 

weight of the international standard. If, however, it is felt from the beginning, 

or it is found in the course of the studies that the use of the material examined 

will not give sufficiently clear -cut results to enable the potency of preparations 

to be designated uniformly, the Committee might decide to establish the material as 

an international reference preparation. In general, international units are not 

assigned to international reference preparations but since 1962 international units 

have been assigned to some international reference preparations when it was felt 

that it was desirable to prevent the development of a multiplicity of units of 

potency in various countries during the relatively long period which must elapse 

until a full study on the material and its establishment as an international standard 

could be carried out. 

2. WHO'S PROGRAMME AND ACTIVITIES 

The various types of study necessary for the establishment of an international 

standard call for research on many problems. Thus preliminary studies to select 

suitable material often necessitate the investigation of various characteristics of 

the active principles and the effects of impurities or contaminants which may be 



present, and sometimes even of the fundamental concepts upon which the use of the 

substance in medicine is based. The organization of an international collaborative 

assay generally enables an assessment of the value of the various assay methods to 

be made,, and research may be needed to improve existing methods of assay or to 

develop new ones. Advancing knowledge in particular fields may necessitate the re- 

investigation of existing standards to determine the relevance of various factors 

not hitherto investigated. Lastly it must be mentioned that the problems concerning 

the preparation, storage, distribution, and replacement of standards themselves need 

constant research in order to ensure that the standards are maintained in a form in 

which no significant deterioration occurs and in which they can be made conveniently 

available to users. 

In addition to the designation of potency (efficacy) of biological substances 

used in medicine, there is the question of safety (quality). Quality criteria for 

biological substances are usually specified in the form of Requirements, as they are 

called, and are generally formulated by groups of experts. International Require- 

ments for a number of biological substances have already been published by WHO. At • 

these group meetings there are often discussed problems requiring further investigation 

and the experts give indications of lines along which further research would be 

advantageous. Such discussions often result in the stimulation of interest in 

particular problems and enable the co- ordination of research towards solving them to 

be effected internationally. 

Antibiotics 

International standards for many widely used antibiotics, were in existence for 

some time before the period under review. Among these were international standards 

for Penicillin, Phenoxymethylpenicillin, Streptomycin, Dihydrostreptomycin, the 

Tetracyclines, Bacitracin, Erythromycin and Polymyxin B. The introduction of many 

newer antibiotics into clinical usage, however, necessitated the establishment of 

international reference preparations for a number of substances. Thus four Inter- 

national Reference Preparations (of Neomycin, Nystatin, Novobiocin and Oleandomycin) 

were established in 1958, four more (of Viomycin, Kanamycin, Vancomycin, and 

Amphotericin B) in 1959, another (of Ristocetin) in 1960, and four more (of 

Gramicidin S, Spiramycin, Demethylchlortetracycline and Triacetyloleandomycin) in 

1962. The provision of these reference preparations was facilitated in many instances 
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by the generous donation to WHO of suitable materials for this purpose by manufacturers 

and national institutions. Reference preparations would for the time being serve 

for the control of batches of these antibiotics in various countries, either until 

chemical methods of assay were developed, rendering a biological standard unnecessary, 

or until international collaborative assays could be completed and the reference 

preparations replaced by international standards. It is expected that an inter- 

national standard for nystatin will soon be established. Furthermore, when stocks 

of existing international standards near exhaustion they require to be replenished. 

The first International Standard for Streptomycin is expected to be replaced by a 

second international standard in the near future. 

Since 1955 a study, supported by WHO, had been in progress on procaine benzyl 

penicillin in oil with aluminium monostearate (РAM). Observations were made of the 

levels of penicillin obtained in the blood of humans after injection of РAM and an 

evaluation was attempted of the various factors which affected these penicillin 

levels. These factors were considered of view of clinical aspects 

(i.e., characteristics of the patients treated, techniques of administration, etc.), 

as well as from that of various qualities and properties which were inherent in the 

preparations of РAM used. Collaboration was arranged with three clinics in London; 

in addition several batches of РAM were obtained, including some specially prepared 

for this research and varying in certain respects from the usual formula. Associated 

with this work was an attempt to develop a laboratory assay method with animals, 

instead of man, which could be used to predict the behaviour in man of injections 

of various РAM preparations. The research is now in its eighth year. A laboratory 

assay method, including a suitable blood-level duration test in rabbits, was 

developed, and this test produced results comparable with those obtained in man. 

It would therefore be possible by a laboratory test to evaluate batches of РAM for 

quality. The information gained in this research, as well as the use of this 

method of assay, should be of great value in clinical and particularly public health 

applications where РAM is used for the treatment of venereal diseases and yaws, 

and also should form the basis for specifications for РAM preparations. An 

international reference preparation for РAM has been established to facilitate 

this work, and further studies are in progress. 
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Hormones 

Preparations of various hormones were amongst the earliest international 

standards established 20 to 40 years ago. Several of them have more than once had 

to be replaced by newer material. Recent replacements include the fourth Inter- 

national Standard for Insulin, the second International Standard for Heparin, the 

second International Standard for Prolactin and the third International Standard 

for Corticotrophin. The third International Standard for Corticotrophin which was 

established in 1962 is of special interest. The previous international standard 

for this substance (i.e., the second) was established in 1955. It was found about 

two years later that because it was made from relatively crude material it was 

unsuitable for assaying purer preparations of corticotrophin which were then in 

general clinical use. Suitable material for a new international standard was 

therefore obtained and distributed into several batches each of about 3500 ampoules. 

One of the batches was set aside to serve as the third international standard. 

The other batches, which were prepared in a similar way from the same material, 

were to serve as an international working standard. Since the biological behaviour 

of corticotrophin shows considerable variation from preparation to preparation, and 

the stability and other characteristics of preparations would differ owing to 

different handling processes in various countries, there would be great benefit in 

sharing a single batch of material for national standards. This could be achieved 

by setting up a working standard for international use. Sufficient ampoules of 

the working standard for corticotrophin are now available for use as national 

standards and in routine laboratory assays. 

In replacement of the International Standard for Serum Gonadotrophin (establichec; 

in 1939) a large number of ampoules of material has been prepared. Also material 

to serve as an International Standard for Human Menopausal Gonadotrophin has been 

obtained from an institute in Italy. This material was purer than hitherto 

available samples of this hormone, and was some 30 times more potent than the 

existing international reference preparation. The materials are under study and 

the International Standards for Serum Gonadotrophin and for Human Menopausal 

Gonadotrophin are expected to be established shortly. 
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Antigens 

Vaccine preparations recently established as standards were the International 

Standards for Swine Erysipelas Vaccine, established in 1958 and Newcastle Disease 

Vaccine (inactivated), established in 1962. The materials for these standards 

were obtained from an institute in the Federal Republic of Germany, and the standards 

are proving of use in the determination of relative potencies of other preparations 

of these vaccines. 

A number of other international reference preparations was established of well - 

known and widely used vaccines. These included poliomyelitis vaccine (inactivated), 

smallpox vaccine, typhoid vaccine and rabies vaccine. Studies had been in progress 

on trivalent fluid inactivated poliomyelitis vaccines. An international reference 

preparation consisting of such material was established (1962) to serve the purpose 

of reducing the variability of estimations of potency between laboratories. As 

the preparation has, however, to be kept in the frozen state, there are certain 

difficulties in handling it. It has not been possible as yet to effect freeze - 

drying of a vaccine with satisfactory retention of antigenic properties. Studies 

are therefore being continued with a view to obtaining a satisfactory freeze -dried 

preparation of trivalent poliomyelitis vaccine. When this is achieved the present 

international reference preparation will be replaced. . 

The question of providing an international reference preparation of smallpox 

vaccine had engaged the attention of the Expert Committee on Biological Standardizatio 

since 1957. A WHO study group which met in 1958 to formulate requirements for 

smallpox vaccine was of the opinion that the international reference preparation 

finally to be adopted should be one which had been proven to protect man against 

smallpox without giving rise to vaccination complications.1 An international 

reference preparation would be intended for making national reference preparations 

(by using the international reference preparation as seed virus) and also for 

calibrating national reference preparations. An international collaborative study 

by a number of test methods was made of a preparation of smallpox vaccine (consisting 

of stable freeze -dried material) and of other smallpox vaccines. The preparation 

was also used in vaccination studies in humans. In 1962 the material was established 

as the International Reference Preparation of Smallpox Vaccine. 

1 Wln;. 11th Org. techn. Rep. Ser. 1959, 180 '(Requirements for biological 

substances. 5. Requirements for smallpox vaccine: report of a study group) 



In view of the many problems existing in respect of laboratory tests for the 

evaluation of typhoid vaccines extensive laboratory studies were carried out between 

1960 and 1962 in parallel with controlled field trials in several countries of 

monovalent typhoid vaccines. The field trials were based on testing two highly 

stable monovalent typhoid vaccines, one acetone -killed and dried, the other heat - 

phenol- killed and dried, both prepared in an institute in the United States of 

America. Collaborative laboratory studies were arranged of these vaccines in 

which a variety of assay methods was examined in an attempt ultimately to select 

a laboratory assay which would predict the protective value of typhoid vaccine in 

man. More than a million people were covered by the controlled field trials which 

were sponsored jointly by WHO and the governments and institutions concerned. The 

collaborative studies were carried out in 20 laboratories in 15 countries under the 

guidance of the International Laboratory for Biological Standards at Copenhagen. 

The results to date showed that both the dried vaccines were effective in protecting 

against typhoid in man, even two years after inoculation with two doses of the 

vaccine. Unfortunately, these results were not correlated with those of the 

laboratory tests and none of the methods examined permitted the protective power 

of typhoid vaccine to be determined accurately. The remaining quantities of the 

acetone -killed and the heat - phenol -killed typhoid vaccines of proven efficacy were 

established as international reference preparations and they are reserved for use 

in developing a reliable assay method which would directly reflect the protective 

value of typhoid vaccine in man. 

The International Reference Preparation of Rabies Vaccine was established in 

1960. This, however, had shown a loss of potency consequent on a large moisture 

content because of the inability to dry the material to the same extent as in the 

case of other reference preparations, without loss of effectivity. The sensitivity 

to drying was due to intrinsic characteristics of the material itself, and this 

problem remains to be solved. Meanwhile the International Reference Preparation 

of Rabies Vaccine has been discontinued temporarily, and attempts are being made 

to replace it. 

Standards for cardiolipin antigens used in serological tests for syphilis have 

been in considerable demand. International Reference Preparations for Cardiolipin 

and Egg -lecithin were first established in 1951, but stocks were soon exhausted and 

had to be replaced. The third International Reference Preparations for Cardiolipin 

and Egg- lecithin were established in 1958 and 1959 respectively. 
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Sera, Antitoxins and Diagnostic Reagents 

An international standard for syphilitic human serum was established in 1958. 

The material was a pool of reactive human sera and collaborative studies showed that 

it had proved useful for the detection of differences in sensitivity between assay 

methods, and that it was suitable for use in the Treponema pallidum immobilization 

test. The International Standard for Anti -streptolysin 0 consisting of a preparation 

of dried human serum was established in 1959. Other antibodies for which inter- 

national standards are expected shortly to be established include anti -swine fever 

serum. Materials intended to serve as international standards for antitoxins 

against five types of Clostridium botulinum have also been prepared. The latter, 

when established as international standards, would be of importance for estimating 

the potency of therapeutic antitoxins, for identifying toxigenic strains and for 

use by research workers in human botulism. Several gas -gangrene antitoxins have 

been established as international standards over the last 30 years. Owing to 

continued demand the standards have had to be replaced from time to time. The 

fifth International Standard for Gas -Gangrene Antitoxin (Perfringens), i.e., 

Clostridium welchii type A antitoxin, is shortly to be estaЫished in replacement 

of the fourth international standard which was established a decade ago. 

Three international reference preparations of anti -poliovirus sera, types 1, 2 

and 3, for which there was an urgent need, were established in 1958. It was 

intended, however, that these should in due course be replaced by international 

standards. Suitable material for each type of serum was obtained, a collaborative 

study was made and the International Standards for Anti -poliovirus Sera, types 1', 2 

and 3, were established in 1962. In view of the fact that a reference preparation 

of yellow fever immune serum would be useful in mouse -protection assays in the 

control of yellow fever vaccines, and could also be used to determine the relative 

potencies of other anti- yellow fever sera, suitable material prepared in a laboratory 

in West Africa was obtained and an international collaborative study was arranged. 

The International Reference Preparation of Anti- Yellow Fever Serum was established 

in 1962 and an international unit was designated following these studies. 

In response to a request made in 1957, WHO received offers of quantities of 

Naja antivenins as well as samples of dried Naja venoms from different geographical 

areas. This request was made with a view to investigating the possibility of 

establishing an international standard for Naja antivenin which could be used in 
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the assay of potency of Naja antivenin preparations used therapeutically. WHO has 

supported work towards this ondin different parts of the world. A sufficient 

quantity of Naja antivenin suitable for serving as an international standard was 

prepared in a laboratory in the Republic of South Africa. Extensive studies of 

the neutralizing potency of this proposed international standard have been made, by 

comparing it with a number of Naja antivenins prepared in various laboratories. 

The studies entailed the use of the samples of venom from various Naja species 

obtained from different parts of the world. In spite of the diversity of test 

venoms used the antivenin material studied served well in the assays, and it is 

expected that after some further studies it could be established as an international 

standard for Naja antivenin and that an international unit could be defined. The 

project of international antivenin standardization is to be continued, and other 

genera of snakes are to be chosen for similar studies on venoms and antivenins. 

A number of type -specific anti -leptospira sera have been prepared by the WHO /FAO 

international leptospirosis laboratories. Since these sera would serve a useful 

purpose as diagnostic reagents in the identification of strains of Leptospira 

species in different parts of the world, it was decided to establish international 

reference preparations of them on the basis of collaborative studies made by the 

international leptospirosis reference laboratories. Nineteen such international 

reference preparations were established in 1958 and 15 others in 1962. A further 

number of about 14 selected type -specific sera are under study. Routine distribution 

of these international reference preparations is undertaken by the international 

leptospirosis reference laboratories. 

3. FUTURE DEVELOPNIENTS 

The continued and increasing demand throughout the world for numbers of inter- 

national standards is reflected in the growth and expansion of WHO's work of 

biological standardization since its inception on an international basis in 1921 by 

the League of Nations Health Committee. There were 12 international standards 

established by 1939 and twice that number by 1952. Since then the number of inter- 

national standards and reference preparations increased steadily, reaching 100 by 

1960, and more than 130 two years later. Fourteen standards have been discontinued 

because either a need for them no longer existed or the substances could be fully 
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characterized by chemical or physical means. However, about 35 further biological 

substances are under consideration and study with a view to assessing the need for 

or determining their suitability to serve as international biological standards. 

Moreover, research work on the existing standards and reference preparations 

continues to be needed from time to time, in the light of experience gained by the 

international laboratories for biological standards and by-workers. throughout the 

world who use these preparations, in addition to advances in knowledge in the areas 

of medicine and science to which these biological standards are relevant. 

Of the lines along which future research in biological standardization may be 

developed, only à brief indication can be given. Among the many pharmacological 

substances, new antibiotics continue to be added to the world's therapeutic' 

armamentarium and standards will have to be provided. Recent policy has been - in 

each instance - for a sample of pure material, or if that is not possible, of 

material representative of preparations in general clinical use'. to be obtained 

fairly quickly and established as an international reference preparation. An 

international unit is also defined early. Further research is then undertaken - 

with a view to replacing the reference preparation by an international standard. 

Sustained effort is necessary if an international standard is to be established 

while it can still serve a useful purpose, for with either the development of a 

chemical method of estimation or alternatively with the passing of a particular 

antibiotic into relative clinical disuse, a biological standard would be needed 

no longer. 

The immunological substances which may he mentioned include vaccines of various 

kinds and sera. In view of the fact that the efficacy of typhoid vaccine in 

protecting man against typhoid fever has been demonstrated in the field, further 

research into the problem of developing a laboratory assay method, the results of 

which would be correlated with the results obtained in the field, deserves high 

priority. The use df the materials of proved effectiveness already established 

as international reference preparations will facilitate this study and an offer 

has been made to WHO by the institute in which were prepared the dried stable 

vaccines used in the field study, of further quantities of these vaccines for 

continued research. 
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Paratyphoid vaccines are often combined with typhoid vaccine as TAB vaccine. 

Since there is little evidence for protection against paratyphoid infections by TAB 

vaccination, and there is evidence that monovalent typhoid vaccine does not protect 

to any extent against paratyphoid fevers, studies on the lines of those carried out 

with monovalent typhoid vaccines would be worthy of consideration for paratyphoid 

components as well. 

If laboratory studies could be carried out in parallel with controlled field 

trials for cholera vaccines on the same lines as those carried out for typhoid 

vaccines it may become possible ultimately to establish, as international reference 

preparations, vaccines of proven efficacy against cholera infections. It may be 

mentioned that there are, however, some other problems as well to be resolved in 

laboratory studies of cholera vaccines which may conveniently be taken up at the 

same time. 

Attempts are being made to obtain a preparation of BCG vaccine, suitable to 

serve as an international reference preparation. Stut-lies of several preparations 

are ir. hand and endeavours will be made to correlate the allergenic properties of 

the ?reparation in roan with results obtained in animal tests. 

A quantity of tetanus toxoid (adsorbed) suitable for determining the relative 

potency of other tetanus toxoid (adsorbed) preparations has been obtained, and inter- 

national collaborative studies are to be carried out. 

The provision of reference antisera for diagnostic purposes has proved valuable 

in many instances. A number of preparations of human sera are under study with a 

view to selecting materials suitable to serve as international standards. These 

include pooled sera from surgically proved cases of hydatidosis, and confirmed cases 

of Trichinella infection. In other instances, preparations of both human and 

animal sera are to be studied. These include pooled sera from cases of toxoplasmosis 

and infection with measles virus. There is undobtedly need for specific antisera 

for identification of the increasing number of viruses isolated from human and 

animal sources. Such specific viral diagnostic reagents would be of great value 

to many diagnostic and research laboratories throughout the world. An offer has 

been made by an institute in the United States of America of quantities of carefully 

tested reagents for this purpose. These could be usefully established as inter- 

national reference preparations after the necessary work to determine their suitability 

and specificity has been completed. 
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EVALUATION OF THE SAFETY AND EFFICACY OF DRUGS 

1. GENERAL TRENDS OF RESEARCH 

The empirical approach to the problems of drug therapy has only very recently 

begun to be replaced by a more systematic search for better drugs. However, 

because of the inadequate knowledge of the mode of drug action and the lack of 

insight into possible structure- action relationships, the finding of useful new drugs 

still depends largely upon trial and error. For exploration of its therapeutic 

interest, a substance is customarily subjected to a range of relatively simple tests 

on animals or animal preparations, followed by intensive studies of its metabolism 

and pharmacodynamies. However, even, a far - reaching experimental analysis of a 

drug's effects is not always paralleled by an adequate degree of reliability in 

predicting its therapeutic usefulness. Because of inherent limitations of such tests 

as well as species differences in reactivity, potentially valuable substances may be 

missed. This is equally true for untoward reactions under conditions of normal 

therapeutic use. They can be assessed only to a limited extent by means of animal 

tests. Thus, the final judgement as to therapeutic value, as well as untoward side - 

effects, of any drug can be obtained only from observations in humans. 

Much has been written recently about the need for and the means of adequate 

testing of drugs destined for human use. There is now general acceptance of a more 

.systematic approach to the evaluation of the safety and efficacy of drugs at the 

various stages of animal toxicology and pharmacology, clinical pharmacology, and well - 

designed clinical trials carried out under proper conditions and with adequate 

statistical methods; however, some uniformity regarding the methods to be applied is 

desirable in addition, in order to make the results obtained comparable. Clinical 

evaluation, in particular, requires special arrangements and facilities, trained 

investigators, and (not least important) suitably selected patients. All this calls 

for careful planning, rationalization and, in view of the growing exchange of 

therapeutic products between countries, international co- ordination. In order to 

obtain as early as possible a realistic picture of the adverse reactions to drugs 

accompanying their normal therapeutic use, i.e. an account of the "therapeutic risk ", 

it is equally essential to rationalize the procedures for collecting and evaluating 

the relevant evidence which, to a large extent, becomes available not sooner than in 

the course of the drug's wide administration. 
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2а WHO 'Ѕ. PRGGRAMME AND_ACTNITIES 

The. impetus for a programme for the _promotion and co- ordination.o-f ratifiai. 

and reliable procedures for evaluating the safety and efficacy of drugs was given 

by the Fifteenth World Health Assembly in 1962. The major features contemplated 

for action by -WHO were: formulation of internationally-acceptable principles and 

requirements for drug evaluation, exchange of information on drug safety and 

efficacy, and promotion of rapid information on serious adverse drug reactions. 

Adviceoon the feasibility of such a programme was sought from a Scientific Group on 

the Evali�a-tion гf the Safety and - Efficacy of Drugs composed-of clinicians.and 

pharmacologists, that met in March .l963.1 Considering that the problems in this 

neтw_,field of- activity for WHO were urgent and important, the Group held that the 

programme as suggested by the World Health Assembly was within the Organizatiг�n's 

competence.. 

In the Group's opinion sufficient information was available for the frmulatiлn 

of essential criteria and requirements to be fulfilled before clinical testing is. 

begun, and for the proper conduct of clirical trials; those questions were recommended 

for action by special expert groups. 

It -was also considered that WHO could undertake the dissemination of information 

on the safety and efficacy -of, drugs, though within certain specified limits imposed 

by the vast amount of the continuously produced relevant information this had., in part, 

also been envisaged by the Executive Board. 

The matter of adverse drug reactions was, in the Group's view, to be recommended 

for urgent action, with special suggestions as to the best modus of collecting, 

assessing and disseminating the relevant evidence. 

As a supplement to the programme outlined above, and also to be operated by WHO, 

the Scientific Group on Drug Evaluation recommended the study by international expert 

groups of special problems of drug evaluation such as teratogenic and mutagenic drug 

effects, genetic variations in reactivity to drugs, the effects of race and environ- 

mental factors on drug action, and the variability of animal species and strains in 

their response to drugs. The Group considered that WHO should provide possibilities 

'for education and training, which were basic to the improvement of evaluation 

techniques, and to their sound practical application. 

1 
Scientific Group on the Evaluation of the Safety and Efficacy of Drugs, 

Geneva, 4 -8 March 1963 (unpublished restricted document, MHO /FA /71) 



While a WHO programme as outlined above will have as its objective the 

evaluation of drug safety and efficacy as such, and will deal with relevant procedure 

and techniques of all kinds, it should be mentioned that WHO is not unfamiliar with 

problems of evaluation of therapeutic efficacy of certain types of drugs used in 

combating diseases for which the Organization has assumed special responsibilities, 

including, inter alia, malaria, tuberculosis, leprosy and certain zoonoses. Also, 

the question of drug safety has figured in the Organization's regular programme for 

some time, but limited to special groups of substances such as food additives and 

pesticides. The formulation by WHO of specific requirements for sera and vaccines, 

as described elsewhere in this report, represents another aspect of a programme 

relevant to the safety and efficacy of drugs. 



PART V 

ENVIRONMENTAL HEALTH 



VECTOR CONTROL AND RESISTANCE 

1. GENERAL TRENDS OF RESEARCH 

Effective vector control is fundamental to the control of many of the major 

epidemic and endemic diseases of man, such as malaria, typhus fever, plague and 

filariasis. Before the Second World War the transmission of some of these diseases 

had been interrupted by the use of non -persistent insecticides or by environmental 

manipulation, but usually on a limited scale and at high cost. The discovery of 

long -lasting synthetic organic compounds such as DDT revolutionized the whole concept 

of vector control and for the first time in history it was possible to contemplate 

the control or even eradication of the majority of arthropod -borne diseases on a 

world -wide basis. 

The stern realities of insecticide resistance have, however, seriously modified 

this optimistic outlook and have highlighted a number of biological and chemical 

problems that have not yet been solved. Nevertheless, despite resistance, out- 

standing health improvements and consequent socio- economic benefits have been achieved 

by the use of insecticides throughout the world. This has stimulated efforts to 

ensure the continuation and extension of the control of vector -borne diseases. 

However, the principal technical impediment to the success of these efforts remains 

insecticide resistance, the solution of which has become one of the most urgent problems 

confronting health authorities today. 

A vast amount of genetical, biochemical, physiological and biological research 

has been carried out in laboratories in different parts of the world during the past 

15 years in an attempt to solve the problem. It became clear at an early stage that 

the resistance phenomenon is preadaptive in origin and that the development of a resistant 

insect population under insecticide pressure is due to the selection of resistant 

genes present in the original population. Emphasis was thus placed on studies related 

to the frequency of resistant genes in normal populations, their location on the 

chromosomes, their inheritance, and the population genetics of resistant strains. 

At the same time it became apparent that resistance is basically biochemical in 

character and it has been generally agreed that the detoxication of the insecticide 

by enzymes is the most important factor in the protection of the resistant insect. 
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Basic research on metabolic pathways in normal and resistant insects has also been 

accelerated. Most investigators are of the opinion that more information in this 

area is necessary before a full understanding of the biological phenomena involved 

in insecticide resistance will be achieved.. Physiological investigations have 

embraced studie'.: on the mode of detoxication at the local sites of action, the relative 

sensitivity of sensory and central nerve ganglia in resistant and susceptible insects, 

the permeability of the nerve sheaths to insectiсJdеs, and other electro- physiological 

factors which may play a role in the protection of the resistant strains.: In 

biological research, stress has been placed upon the behaviour of the insect in the 

presence of the insecticide, with particular reference to irritability and avoidance. 

Thus far, the primary objective of this scientific effort has not been attained. 

No simple or clear -cut solution to the resistance problem has yet been discovered, 

although the substantial volume of scientific information that has been gained in 

the course of the studies will be invaluаble in future developments. For the present 

it is necessary to place emphasis on the development of counter measures and possible 

alternatives or adjuncts to chemical control. A renewed interest is being attached 

to the manipulation or modification of the environment, in the full knowledge of the 

economic and operational limitations of such procedures. The possible use of biotic 

agents, such as predators, parasites and pathogens, is being studied in the light of 

their successful application in agriculture. Genetic manipulation of insect populations 

is considered to have great promise and the possible introduction of lethal or sterile 

genes into strains lacking them is under study. Laboratory and field investigations 

are under way on the use of irradiation or radio -mimetic chemicals as a means of 

sterilizing insects and thereby reducing or eliminating entire populations. 

However, none of the procedures referred to above has reached a stage of 

development permitting its immediate introduction into operational programmes to 

maintain the required high levels of insect control. At present, there is only one 

practical counter measure to resistance - the substitution of the insecticide currently 

in use by another of proven effectiveness; and it is in the developing and testing 

of new compounds that the greatest scientific effort is currently being made. 
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2. WHO'S PROGRAMME AND ACTIVITIES 

Soon after the reporting of the first instances of resistance in insects of 

medical importance, WHO carried out three surveys which had an important effect on 

the programme' that was subsequently developed. The first of these was related to 

the significance and extent of resistance. It revealed the dynamic nature of the 

phenomenon, and established the fact that its scope and intensity would inevitably 

increase in situations where insecticides were used on a large scale. The second, 

designed to ascertain what research was being conducted on the subject and to assess 

the potentialities for future work, showed that the problem was growing more rapidly 

than were measures to deal with it, and that in comparison with its magnitude and 

importance, the funds and resources being devoted to it were quite inadequate. 

This study also emphasized that better communication between laboratories was needed 

and that in a subject so fluid, present -day publication channels appeared to be in- 

adequate. The third survey outlined the total research needs on resistance, the 

fields of work most favourable for exploitation and the type of research projects 

that should be supported in each. However, one fact stood out in an analysis of 

these studies and investigations - that the stage had been reached where a greatly 

accelerated and co- ordinated effort organized on an international basis was needed. 

From 1958 onwards WHO took steps to assume the lead in such an effort, in terms of 

its constitutional responsibilities. 

The programme that resulted, based upon the advice obtained from expert committees, 

scientific groups and technical conferences, may be divided into three main parts; 

(1) the co- ordination, stimulation, support and servicing of research into 

the nature and development of resistance, with the objective of understanding 

its implications and ultimately of developing counter measures on a rational 

basis; 

(2) a search for immediate counter measures through the development and 

testing of alternative insecticides and new methods of control; 

(3) the interpretation of the results of this and other research and its 

translation into practical and effective vector control procedures. 

This programme is described in detail below. 
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Co-ordination, Stimulation, Support and Servicing of Research 

WHO has during the past eight years arranged for a visit to every laboratory 

in the world known or believed to be working on resistance and vector control, and 

has established contact with almost all scientists working on the problem. Since 

1958, for example, 119 visits have been made to 110 institutions in 34 countries 

in the six WHO regions. During the same period, the total needs in research, covering 

all facets of the problem, have been defined with the aid of consultative groups. 

This information has enabled the Organization to advise scientists of the subjects 

on which information was urgently required, to assist 34 laboratories to expand their 

work in important problems and to indicate to fund -granting agencies suitable 

institutions requiring assistance. In laboratories where research was being hampered 

by the lack of trained workers, WHO has been able to provide facilities for advanced 

study to a number of suitable individuals. The Organization has also been able to 

arrange for the collection and distribution of information based upon the known needs 

of research workers. The Information Circular on Resistance, for example, is issued 

every two months to over 500 scientists, and is now in its 36th issue; it contains 

abstracts of published and pre-published material and more extensive "notes" from 

workers collaborating with the Organization. The results of important studies are 

distributed in the form of duplicated documents. A complete monograph on resistance1 

has been prepared by WHO and has since been kept up to date. Reprints of important 

articles are provided to workers in areas where publications are difficult to obtain 

and a large number of scientific articles in Japanese and Russian have been translated 

into other languages for circulation to collaborating laboratories. 

Scientists working in various areas of the world and in different disciplines 

have been brought into contact through a series of seminars and symposia. The three 

most important of these were held in Delhi, Panama and Brazzaville, and were attended 

by a total of 200 workers from 54 countries; more recently, a seminar on vector 

control was held in Geneva with 43 participants from 26 countries. 

1 
Brown, A. W. A. (1958) Insecticide resistance in arthropods, Geneva 

(World Health Organization Monograph Series, No. 38) 
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The need of many laboratories and field organizations for different types of 

assistance and services became apparent early in the development of the programme 

and consequently has been given due emphasis. Such services have included the 

provision of standard test methods and equipment for determining the levels of 

susceptibility of insects of medical importance, and for the bio -assay of insecticide 

residues and aerosol formulations. To stimulate research on the genetics and bio- 

chemistry of resistance, WHO is designating and supplying standard reference strains 

of insects, and is distributing a series of isotopically- labelled insecticides to 

selected institutions. Similarly, pure standard chemicals are made available on 

request. In addition, a number of laboratories have been loaned specialized 

equipment to enable them to carry out research projects of interest to WHO. 

A more detailed description of the role played by WHO in supporting specific 

undertakings in genetics, biochemistry, physiology and biology follows. 

Genetics 

Inheritance 

The recognition that the development of resistance is a manifestation of 

evolutionary processes emphasized the potential significance of genetic information 

in this field. Accordingly, the World Health Organization convened a series of 

consultative groups to outline the areas of basic and applied research most in need 

of attention. Although the basic concept that resistance is a pre -adaptive 

phenomenon and that it involves both physiological and behavioural responses in 

insects was generally accepted by these groups, it was apparent that there was no 

clear understanding of the manner in which resistance was inherited. 

A laboratory in Canada has been given aid by WHO to study the inheritance of 

resistance in mosquitos. This work revealed that dieldrin and DDT resistance in a 

strain of Aëdes aegypti was a single genetic entity and that the factor of resistance 

appears to be linked with mutant yellow with 25 per cent. crossing over. The 

inheritance of DDT resistance in three other strains of A. aegypti showed similar 

linkage. It was also found that neither the resistant nor the susceptible strain 

of Anopheles Quadrimaculatus showed any inversion in the chromosomes. 
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Studies carried out in other laboratories have shown that resistance to the 

chlorinated hydrocarbon insecticides is evidently of two distinct types, one to DDT 

and its analogues and the second to the cyclodiene derivatives such as dieldrin and 

chlordane and to gamma -BIC. The separate toxicological, biochemical and genetical 

nature of these two types has been amply demonstrated in the house -fly. Resistance 

to organo- phosphorus compounds falls into a third category. These studies have 

further shown that resistance may be due either to a single gene, as in dieldrin 

resistance, or to á multiple gene, as in the case of other compounds. Resistance 

to some insecticides (e.g. dieldrin) has been shown to be dominant while to others 

(e.g. DDT) it is recessive in almost all cases. With support from WHO, a laboratory 

in Australia has studied the genetic composition of strains of flies selected for 

DDT resistance. An attempt to stabilize a heterogeneous strain by subjecting the 

original unselected Canberra colony to DDT pressure disclosed that it contained two 

distinct factors for DDT resistance. One involved both sexes and behaved as an 

autosomal dominant, and the other was confined to males and assumed to be the 

Y- chromosome factor which had been earlier stabilized in strain EY. Reciprocal 

crosses of resistant and homozygous susceptible flies have shown that certain 

expected genotypes did not occur in the strain. This has revived the possibility 

that the two factors for resistance might to some extent be interconvertible through 

an XY inheritance mechanism with crossing over. Further results have, however, 

shown that these two factors are independent. One is autosomal, and the other is 

on the Y- chromosome. 

Reversion 

A laboratory in Denmark, supported by WHO, has been studying the reversion of 

resistance in house- flies. Its programme has included observations of reversal 

(or retention) of resistance to several insecticides, both chlorinated hydrocarbons 

(especially DDT, BIC and chlordane) and organo- phosphorus compounds (especially 

diazinon and malathion), in response to a variety of substitute insecticides and 

control measures. The results have been of significance to field operations, for 

it has been shown that the prospects of resuming the use of an insecticide to which 

resistance has developed are not good unless the compound is withdrawn at an early 

stage. 
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Sneed of Selection 

Studies both in the laboratory and in the field have shown that a variety of 

factors determine the speed of selection of the resistant genes in a population. 

These include the frequency of the resistant gene in the population, the degree and 

extent of selection pressure applied, and the number of generations of the species 

produced over a period of time. 

A laboratory in Italy is investigating, with WHO support, the ability of certain 

insecticides emanating from the Organization's evaluation and testing programme to 

select out resistant individuals in mosquito populations. In this connexion may be 

recalled the experience with dieldrin which, although an excellent insecticide, has 

the disadvantage of very rapidly selecting out resistant genes in a population. 

Selection pressure is currently being applied to a laboratory strain, and will be 

extended to a field population at a later date if necessary. 

Formal Genetics 

The investigations discussed above revealed the need for the study of formal 

genetics of insects of public health importance. WHO has therefore supported work 

on Culex pipiens molestus in the Federal Republic of Germany, Culex p. fati&ans in 

India and house -flies in Italy. In Germany 12 marker strains have been established. 

Further research is under way on the inheritance of insecticide resistance by studying 

the linkage relationship of insecticide resistance or susceptibility in these species. 

In India cross -fertilization patterns between various strains of C. fatigans 

from the South -East Asia Region have been demonstrated. Although strains from 

different parts of India show no infertility inter se, the Delhi- Hamburg strain is 

incompatible. In Italy the formal genetics of the house -fly have been worked out 

in detail. This has made it possible to develop a standard strain of Musca domestica, 

which will be referred to later. 

During the period under review, other genetic studies of resistance were 

performed on Ph1еъоtomus (Greece), b-d-L:u ;s (India), and fleas (Japan), all with 

WHO aid. 
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Applied Genetics 

The application of genetics to the problem of resistance is possible at present 

to a very limited extent. The principal obstacle is the almost complete lack of 

background information on the genetics of species in which resistance is a matter 

of practical concern. For many of these species even techniques for the laboratory 

rearing necessary for any experimental genetic study are not available. These 

deficiencies will have to be remedied wherever possible if the potential contribution 

of genetics to the problem of resistance is to be realized. Accordingly, a symposium 

on culture procedures for arthropod vectors is being organized by WHO in 1963. The 

knowledge gained on the genetics of vectors has indicated that manipulation of 

sterile, lethal or other genes may play an increasing role in the future control of 

vectors. 

An important approach to the solution of this problem has been the establishment 

by WHO in collaboration with a laboratory in Italy of a standard laboratory strain 

of house -fly. This strain is susceptible to both chlorinated hydrocarbons and 

organo- phosphorus insecticides and has suitable biological properties such as high 

fertility, uniform large size, and adequate longevity. The lethal and other 

deleterious genes have been eliminated from the genetic pool, the strain being 

otherwise normal in every respect. This represents one of the important contributions 

to the resistance problem that the Organization has been able to make. The strain 

has recently been distributed to 15 selected laboratories throughout the world. 

During these activities a number of problems concerning the long -distance dispatch 

of live insects have also been studied by WHO, and appropriate types of mailing 

containers have been devised. Standard strains of Culex p. fatigans, A. aegypti, 

and an anopheline species are currently under development. 

Resistance Spectra 

When an insect develops resistance to the insecticide in use in an operational 

programme, an alternative compound is at present immediately required to avoid any 

interruption of control. In this connexion a laboratory in the United Kingdom, 

supported by WHO, has been systematically determining the susceptibility or resistance 

of a number of species of insects currently exposed to certain insecticides in 

operational programmes to compounds of other groups. The determination of resistance 
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spectra of a number of strains has been completed, particularly in the case of 

organo- phosphorus compounds and BHC /dieldrin. Further studies are also'under way 

to correlate the characteristics of these resistance spectra with the genetical and 

biochemical investigations. 

Biochemistry and Physiology 

Biochemistry of Chlorinated Hydrocarbon Insecticides 

It became apparent at an early stage in resistance research that while the 

selection of resistant strains within a given population was genetic in nature, the 

mechanisms instrumental in the survival of the individual insect were in the main 

biochemical in origin. A better understanding of insect biochemistry was obviously 

fundamental to the solution of the resistance problem. 

WHO sought the advice of experts working on resistance to determine what areas 

of basic research should be stimulated to advance the existing knowledge of the 

biochemistry of insecticide resistance. There was a concensus of opinion that 

insect enzymes played an important role in the detoxication of insecticides and 

that this area should be one of the most fruitful for further research. Investigations 

had shown that in resistant house -flies DDT was enzymatically converted into a harmless 

metabolite, DDE. Whether or not a similar mechanism functioned in resistant mosquitos 

in the field was unknown, and to answer this question WHO engaged a consultant to 

travel to Greece and Turkey to conduct experiments on resistant anopheline species 

under natural conditions. Conversion of DDT to DDE in Anopheles sacharovi was 

confirmed. 

When DDT resistance was encountered in the field, the first counter - measure 

taken in most areas was to substitute dieldrin for DDT in the operational programme. 

Anticipating that resistance to dieldrin would also develop, it was considered 

imperative to seek more information on the mechanism of action of this compound. 

WHO gave assistance to a government laboratory in the United Kingdom to study the 

mechanisms of action of dieldrin in insects and the metabolic fate of the toxicant 

in susceptible and resistant strains. The results indicated that resistance to 

dieldrin in flies and mosquitos is due to structural factors and /or insensitivity at 

the sites of action other than the metabolism of the insecticide. In addition, WHO 

arranged for the synthesis of C14- labelled dieldrin for workers in five other 

laboratories which were engaged on various phases of the dieldrin resistance problem. 
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The attempts made by WHO to expand the over -all research effort have sometimes 

resulted in the introduction of new disciplines into laboratories where previously 

these did not exist. One such case is in Australia, where research with WHO aid 

made possible biochemical studies on DDT resistance in Boophilus microplus. The 

success of this work led a second laboratory in the same country to initiate bio- 

chemical studies on resistant house -flies. The latter has also been given support 

by WHO, includin3 the provision of isotopically- labelled DDT. Two laboratories are 

thus carrying out biochemical research on insect resistance in a country where no work 

of this type was done previously. 

Another example is a laboratory in the United Kingdom which was well known for 

its excellent biological work and which had excellent facilities for rearing and 

maintaining large numbers of resistant and susceptible insect strains. It was 

recognized by WHO that this laboratory would afford an excellent site for biochemical 

research in conjunction with the existing biological work. This was made possible 

by WHO assistance. As a result, the laboratory now has a biochemical as well as 

a biological programme and is at present investigating the detoxification of BIC 

and other insecticides in resistant insects. 

Biochemistry cf Organo- phosphorus Insecticides 

When the organ- phosphorus insecticides were introduced as a possible substitute 

for chlorinated hydrocarbon compounds, new investigations were necessary to determine 

the mechanisms of action of this new class of compound as well as the protective 

systems developed by insects as they became resistant to them. WHO assisted a 

laboratory in the Netherlands to carry out basic research on the cause and nature 

of resistance to organe- phosphorus compounds. Much of the basic knowledge on the 

mechanisms of action of organ-phosphorus compounds and related insect enzymes has 

come from this laboratory. Information of this type has been valuable, not only 

in contributing to the basic biochemical knowledge of insect resistance, but also in 

making the best possible use of existing insecticides. 

Several specific problems in the area of insect enzуmology have been singled 

out for further investigation, namely the apparent discrepancy between organo- phosphoru.- 

metabolism observed in vitro and in vivo and an extension of the work on aliesterases, 

other relevant enzymes and non -enzymic factors in resistance in various insects. 



One laboratory in the Netherlands which has pioneered in this type of work has been 

receiving financial support from WHO for some years. Isotopically -labelled malathion 

was recently furnished to aid the laboratory in these investigations. Four laboratories 

working in the same field are also receiving assistance from WHO in the form of 

radio -labelled malathion. 

Negative Correlation 

Recent developments in insect biochemistry and physiology which may have practical 

significance are being followed with interest by WHO and investigators pursuing 

these lines of research are receiving support from the Organization. For example, 

it was observed by one investigator in Italy and another in Japan working with WHO 

assistance that certain compounds are more toxic to some resistant strains of insects 

than to susceptible strains. Insecticides exhibiting this characteristic are said 

to be negatively correlated and some experts felt that this provided one of the most 

promising possibilities of solving the growing problems of insect resistance. The 

Italian laboratory expanded its work on two compounds which were negatively correlated 

with DDT. Later field trials with these were somewhat disappointing. 

Neurological Factors 

While the mechanisms of action of the various insecticides vary widely, the 

manifestations of poisoning have one common denominator, that is, they are all 

neurological in character. Further research into comparative electrophysiological 

responses of susceptible and resistant ñerve tissue to the various classes of 

insecticides is necessary for a better understanding of the physico -chemical nature 

of poisoning at the site of action. WHO has given aid to a laboratory in Japan 

and another in the United Kingdom to conduct research in this field. The Japanese 

laboratory is working on DDT and organo- phosphorus -resistant house -flies, while the 

United Kingdom laboratory is working with dieldrin -resistant Blatella germanica. 

Structural Factors 

Many workers agree that detoxication of insecticides is not the only mechanism 

operative in the protection of resistant insects. Recent investigations have shown 

that structural variations in insect cuticle, as well as permeability properties of 

the protective sheaths of nervous tissue, may play an important role in resistance 
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to certain toxicants. One laboratory in the United States of America has been given_ 

14 -labelled dieldrin for the purpose of investigating the penetration of this 

insecticide through the integument of various insect species. Two additional 

laborator es'in the same country are using C14- labelled DDT and malathion supplied by 

WHO for measuring the rate of uptake and absorption through the cuticle of various 

species of mosquitos. One of these has observed a direct relationship between' 

resistance and cuticular absorption in some insect species. Another laboratory 

in the United States of America is using С14- labelled malathion supplied by WHO to 

study the distribution of the insecticide within the treated insect. Data from 

these investigations should yield valuable information on the physical and bio- 

chemical phenomena involved in translocation of the insecticide from the treated 

surface to the site of action. 

A laboratory in Canada supported by WHO has recently reported an unusual 

mechanism of resistance, whereby larvae of a DDT- resistant strain of A. aegypti 

excreted long streamers of peritrophic membrane containing significant quantities 

of DDT. 

Tissue Culture 

Several years ago a worker in Australia attracted international attention by 

sustaining cultures of insect tissue - previously only cultures of mammalian tissue 

had been sustained. The far -reaching significance of this accomplishment, particularl 

with regard to its use as a tool to further basic research in insect physiology and 

biochemistry, was recognized by WHO and arrangements were made to give financial 

support to the project. One striking observation already made on insect ovarian 

and heart tissue is the insensitivity of these cells in the culture to DDT, demons - 

trating that ovarian and heart muscular contractions are myogenic and not neurogenic. 

The development of insect tissue culture techniques also opens another area of researcr 

the study of viruses pathogenic to insects. Work in this area has been handicapped 

at the Australian laboratory by lack of an experienced biochemist. Early in 1963 

WHO engaged an expert in this field to join the Australian group for a period of 

six months to assist them in this important research.pro,�ect. 
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Biology 

Behaviouristic Resistance and its Detection 

Much of the uncertainty regаrdins behaviouristic resistance in Anopheles has 

arisen from a lack of knowledge as to whether the characteristic response is inherited 

or not. The behaviouristic resistance concept has also suffered from the handicap 

of there being no tests by which to measure it. With aid from WHO, a laboratory 

in Canada and another in Italy are carrying out systematic investigations on this 

problem. The results of this collaborative work have shown that the irritability 

of mosquitos to insecticides is subject to many variables such as age, temperature, 

light, physiological conditions - all of which make it difficult on occasion to 

obtain consistent results or to interpret data. However, information so far obtained 

has revealed distinct irritability differences between different species. Through 

the efforts of these two laboratories an irritability test method and test kit have 

been developed. This problem has a direct bearing on malaria eradication for 

deposits of residual insecticides (DIY' in particular) have the property of irritating 

mosquitos coming into contact with them. 

Physiological Resistance and its Detection 

It has been obvious from the first recorded cases of resistance that standard 

techniques for detecting physiological resistance in all arthropods of public health 

importance are essential, and that the use of such procedures would provide an accurate 

appraisal of the resistance problem throughout the world and early information on 

potential problem areas. WHO has therefore encouraged and supported research on the 

development of such techniques and sponsored their routine use in vector control. 

Laboratories in Canada, Denmark, Greece, Iran, Italy, Japan, the Netherlands and 

Upper Volta have collaborated in this work with financial support from WHO. Test 

methods have now been developed for practically all major vectors of disease, and 

test kits are available for larval and adult mosquitos, lice, bed -bugs, fleas, sand - 

flies, Triatomids, tsetse flies and certain higher Diptera, house -flies, blackflies, 

ticks and cockroaches. During the period under review more than 4000 of these test 

kits have been distributed to various workers and institutions throughout the world. 
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An impressive volume of data on the levels of physiological resistance of different 

vectors in various parts of the world has thus been collected, and the information 

has been of immense value in understanding resistance phenomena. 

The results of extensive field testing for resistance are received at WHO 

headquarters, recorded by species and region, and disseminated to all workers via 

the publications referred to above. In addition to the distribution of test kits 

and efforts to stimulate national authorities to undertake surveys of resistance in 

a systematic manner, from time to time WHO has organized surveys of resistance for 

some of the important vectors of disease. To cite one example, WHO initiated a 

survey on resistance levels of body lice several years back. This survey involved 

177 tests in 27 countries, the results of which were later published in the WHO 

Bulletin. A second survey is under way at present. In the light of data accumulated 

on a global basis, it has been possible to build up resistance intelligence so as 

to be able to forecast the trends of the development of resistance in some of the 

species, and to formulate counter - measures which will be effective for some time to 

come. 

The Search for Counter -measures to Resistance 

The WHO Collaborative Scheme for the Development, Evaluation and Testing of 
New Insecticides 

A vast research effort has been expended in an attempt to gain a better 

understanding of the phenomena of insect resistance so that the problem may be dealt 

with on a rational basis. In addition, attention has been given to possible control 

of insects by methods other than insecticides. In spite of this effort no simple 

solution to the problem has been found and the pressing realities of WHO's commitments 

in world -wide insect -borne disease control and eradication programmes which have 

been threatened by insecticide resistance have left no other immediate alternative 

than to search for new compounds to substitute for those to which the insects have 

become resistant. 

In 1960, a collaborative scheme for the evaluation of new insecticides was 

established by WHO. The chemical industry, universities and government laboratories 

were invited to submit new compounds for examination and seven laboratories (three 

in the United States of America, three in the United Kingdom and one in East Africa) 
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agreed to participate with WHO aid in t._áeîr testing through four stages. Stage I 

consists of preliminary screening against resistant and susceptible larval and adult 

mosquitos and house -flies. Stage II includes mammalian toxicity studies, the 

performance of the compound as a residue on different types of building materials, 

and laboratory studies on larval and adult mosquitos and other species of medical 

importance. At Stage III further mammalian toxicological studies are undertaken, 

suitable chemical and analytical methods for the compound are developed and simulated 

field trials are performed on a number of insect species. At Stage IV field trials 

of promising compounds are made against anopheline and culicine mosquitos, blackflies, 

tsetse flies, lice, fleas, bed -bugs and cone -nosed bugs. The final stage involves 

village -scale trials which are carried out by a field research team established in 

Lagos, Nigeria, by WHO. 

Since the initiation of the scheme, 721 compounds have been examined out of 

which 78 have passed through the various initial laboratory- screening and are now 

being evaluated at more advanced stages. The rest have been rejected either because 

of high mammalian toxicity, poor results in initial screening, or potential manufac- 

turing difficulties. 

A critical examination of the data from the various stages of testing has 

revealed over 20 compounds which are effective as residual deposits against adult 

mosquitos. It has been observed that certain chemical classes of compound are 

particularly promising, especially the carbamates and the phosphorothionates. These 

are scheduled for further tests to eliminate all but three or four which can be 

recommended for large -scale field trials against anophelines. During 1962 exhaustive 

laboratory and field tests carried out by one of the collaborating laboratories in 

the United States of America revealed that one chemical class of compounds, the 

phosphorothionates, was outstanding in its larvicidal action. Five compounds were 

unusually effective in both laboratory and field tests, one of these giving effective 

kills at the extremely low dosage of 0.01 lb /acre. Large -scale field trials are 

being arranged with these. 

In tests against house -flies, another class of compounds, the phosphoroamido- 

thioates, showed unusual promise. Six of these were effective for one year when 

applied on wood surfaces at normal dosage rates; nine are scheduled for further trial. 
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Thirty -two compounds have been evaluated against body lice in preliminary 

screening experiments; four of them were then subjected to more rigorous tests. 

However, more toxicological studies are necessary before any of these may be 

recommended for field use. Twenty -four compounds were tested against fleas and 

bed -bugs, five of them being found to be extremely effective against the former and 

nine most effective against the latter. 

Insecticide Testing Unit, Lagos 

This unit was established in T'agos as a WHO headquarters field research team 

in 1960 with the active collaboration of the Federal Government of Nigeria. 

Candidate residual insecticides are applied at one or more dosages to entire 

villages. The effect on the natural mosquito population is evaluated by the use 

of window traps, pyrethrum spray catches and comparative biting rate studies, 

carried out in both treated and untreated control villages. Bio- assays using the 

predominant malaria vector in the area are carried out on wood, mud and thatch 

surfaces to aid in determining the extent of biological activity. Toxicological 

support for the project is provided by consultants. 

Since the initiation of the scheme in 1960 four compounds have progressed from 

Stage I screening to final village -scale trials in the Insecticides Testing Unit. 

Three of these were residuals - two organo -phosphorus compounds and a carbamate. 

The fourth compound which was extensively tested on a village scale, represents a 

new concept in mosquito control, which takes advantage of the vapour toxicity of 

relatively volatile organo- phosphorus compounds. 

All four of these materials have been demonstrated to be effective insecticides 

although the three residual sprays were more persistent on impervious surfaces such 

as wood and thatch than on the absorbent mud wall surfaces. Two of the organo- 

phosphorus compounds have been shown to have both a very low degree of mammalian 

toxicity and considerable insecticidal effect; WHO is now undertaking large -scale 

field trials with them in East and West Africa to determine if they are capable of 

interrupting malaria transmission. Trials have been started with the carbamate 

compound on a village scale and preliminary results are encouraging. 
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Ecological Control 

The long -term research programme being undertaken by WHO in this field began 

with a pilot project in the Tokelau Islands in 1958. This was undertaken by two 

consultants, and working with the co- operation of the New Zealand authorities, a 

fungal pathogen, Coelomomyces stegomyiae, from Singapore, was introduced into one 

of the atolls of this South Pacific group. The fungus was derived from 

Aëdes ( Stegomyia) albopictus; the insect exposed to infection was another member 

of the same subgenus - Aëdes polynesiensis, the chief vector of filariasis in the 

eastern Pacific. A brief return visit in the following year revealed that an 

establishment had been achieved, and when an assessment was undertaken in 1960 

13.6 per cent. of larval habitats yielded either parasitized larvae or viable 

Coelomomyces sporangia. There were also indications of a lowering of adult mosquito 

populations on certain islets. 

In 1961, further Coelomomyces research was stimulated by the Organization. 

With assistance from the authorities of Northern Rhodesia, a WHO consultant made an 

ecological study of a variety of C. indiana that is annually responsible for high 

natural mortalities (approaching 100 per cent.) in A. gambiae near the Victoria Falls. 

Subsequently, aid was provided by WHO for a university in the United Kingdom to 

undertake a detailed laboratory study of the life history of this organism. A 

method for the mass production of thoroughly reliable infective material being a 

prerequisite to large -scale field trials, one of the major objectives is to culture 

the fungus on artificial media. Already, laboratory infections have been achieved 

among locally reared A. gambiae. 

The preparation and distribution of an information release on Coelomomyces 

has led to a number of new host and locality records, besides the discovery of 

additional species of the genus. This material is all being handled by a collaborating 

laboratory in the United States of America, where an exhaustive review paper is being 

prepared for publication. 

Two other consultants recruited during 1961 have furnished reports on aspects 

of vector parasitology, one dealing with the potentialities of mermithid nematode 

worms as biological control agents for use against mosquitos and blackflies, and 

the other with hazards that natural parasitism present to the maintenance and use 
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for experimental purposes of standard strains of vectors. Finally, the results 

of the research programme to date were reviewed, and recommendations for its future 

expansion were made in 1952 by a Scientific Group on the Utilization of Biotic Factors 

in Vector Control.1 

Vector Control 

The results of the basic research on resistance and counter-measures to resis- 

tance described above can have real significance only if they lead to the development 

of effective techniques, procedures and materials that will control vectors of 

public health importance. An important and integral part of 61H0's programme is 

therefore the organization and support of small -scale field trials based upon the 

results of laboratory studies and on the collection of data on vector control from 

different parts of the world. This information is classified according to species 

and technique and published periodically in a document entitled "Recommended Methods 

for Vector Control ", as well as in informal reports and in an information circular. 

However, once any technique is brought to field trial, a series of new problems arises 

and each of these in turn requires investigation and research before recommendations 

can be made to national health administrations and other bodies concerned with 

application of pesticides in the control of human diseases. These subjects, together 

with WHO's role in solving some of the problems associated with them, are treated 

below. 

Research on Formulations and Development of Specifications for Pesticides 

In the years following the development of synthetic insecticides, rapid progress 

was made in the production and formulation of these materials for agricultural use 

and, while their importance in public health was recognized, the potential demand 

in this field appeared at the time to be relatively small. As a result, most of 

the work on the development of formulations was directed toward agricultural applications 

and it was frequently found that the products were not suitable for public health 

programmes. WHO recognized the need for special formulations for malaria and other 

programmes, with particular reference to suspensibility and tropical storage, and to 

meet this need a series of expert committees has been convened to draft suitable 

specifications for pesticides. 

1 
Scientific Group on the Utilization of Biotic Factors in Vector Control, 

Geneva, 29 October - 3 November 1962 (unpublished restricted document MHO /РА/259.62) 
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This effort by WHO has resulted in the publication of a standard reference text 

containing specifications for all pesticides and formulations recommended for use in 

public health programmes.1 This volume is available to public health administrators 

and producers throughout the world and the majority of pesticides used in health 

programmes today are manufactured and procured on the basis of the standards described 

in it. These specifications are kept under constant review and are revised and 

reprinted when necessary. 

A large amount of the information required for establishing specifications of 

this type is not available from industrial sources or scientific literature and must 

be obtained by the initiation of special research projects. This has been done to 

a large extent by laboratories in different parts of the world collaborating with 

WHO, usually without cost to the Organization. However, financial support is provided 

to one laboratory in the United Kingdom for special long -term investigations. 

Application of Pesticides 

The application of pesticides for the control of vectors of public health 

importance has, during the past 15 years, developed into a complex science involving 

engineering and design, the characteristics of the pesticide and its formulations, 

the bionomics of the species and the physical environment in which operations are 

being undertaken. During this time it has been necessary to develop a number of 

different types of apparatus to meet a variety of application problems, such as 

spraying inside walls in malaria eradication, dusting for louse control, larviciding, 

and the dispersal of fogs and mists. During 1962, work was begun on an analysis 

of the different situations in which molluscicides are applied, with a view to 

adapting or devising suitable equipment or components of equipment in each case. 

This phase of the vector control programme has involved research by national 

organizations, governmental laboratories and field operating units, and WHO has been 

active in co- ordinating the work. For the most part the investigations have been 

performed without financial assistance from WHO, although it was found necessary to 

give aid to one laboratory in the United Kingdom to evaluate and test newly developed 

sprayers and dispensers. 

1 
World Health Organization (1961) Specifications for pesticides, 2nd ed., 

Geneva (2nd impression) 
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Toxicity of Pesticides to Man 

WHO's role in this field has been limited to defining the inherent toxicity and 

mode of action of pesticides used in public health, to recommending measures which 

might be taken to protect spraymen, householders and others coming into contact with 

these materials accidentally, to developing simple test procedures for recognizing 

poisoning in the field and to recommending suitable antidotes. 

This programme has been implemented with the advice and assistance of a group 

of toxicologists representing some 20 laboratories, many of whom have performed 

research of great value without material assistance from WHO. The results of their 

work, together with those emanating from studies by consultants, the Insecticides 

Testing Unit, Lagos and other workers, are made available to national health 

administrators through monographs, reports of expert committees and a six -monthly 

information circular. 

WHO has supported or performed studies of special significance to the field 

programmes for which it has technical responsibility. One of the first of these 

was related to toxicity of dieldrin to man. Cases of poisoning from this insecticide 

had been reported from almost every programme where it had been used. A field 

investigation by a WHO consultant indicated that poisoning was due to dermal exposure. 

It was thus possible for an expert committee to recommend that dieldrin should be used 

only when no other compound was effective and to suggest suitable protective measures. 

Malathion had shown great promise in the control of the body louse. WHO 

collaborated with a laboratory in the United States of America in investigations 

that showed the material to be safe for application to humans. This was followed 

by a WHO- supported field trial in the United Arab Republic which confirmed these 

findings. An expert committee has since approved the general use of malathion in 

public health programmes. 

Studies by a WHO- supported laboratory in the United Kingdom and by the Insecticides 

Testing Unit in Lagos indicated that the toxicological characteristics of fenthion, 

a promising insecticide for malaria eradication, were such as to exclude its general 

field use until further information on the reactions of persons exposed to it is 

obtained. 
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It is important to recognize insecticide poisoning in the field as soon as 

possible. WHO has therefore encouraged and supported work on this subject for 

many years. All attempts to develop simple and reliable methods for the detection 

of sub -clinical evidence of chlorinated hydrocarbon poisoning were unsuccessful. 

However, satisfactory procedures have been devised for the organo -phosphorus compounds, 

and work to simplify these further is being done by a laboratory in Sweden with aid 

from WHO. 

Earlier efforts to develop a method for recognizing carbamate poisoning were 

only partially successful. WHO therefore assisted a laboratory in the United Kingdom 

to investigate the metabolites excreted in the urine of persons exposed to this group 

of insecticides; this has been followed up by a laboratory in Yugoslavia working 

with assistance from WHO and it is hoped that the work will result in a solution 

to the problem. 

The amount of research being performed on the toxicology of pesticides to man 

remains inadequate. The Organization is giving encouragement to laboratories in 

a number of countries to enter this field of work and it is planned to give aid to 

as many of these in the future as resources will permit. 

Aircraft Disinsection 

With the advent of still faster aircraft connecting countries and continents, 

the threat of the introduction, or reintroduction, of insect vectors of disease, 

particularly mosquitos, is greatly increased. In this problem of international 

importance, WHO has co- ordinated and performed research on aircraft disïnsection. 

Prior to WHO's interest in this field the existing methods of disinsection had been 

shown to be ineffective and inconvenient and in a number of instances they had not 

prevented the transportation of vectors of medical importance across international 

boundaries. 

In collaboration with a United States governmental agency, and private industry 

in the United Kingdom, efficient insecticide dispensers containing a formulation 

non -irritant and non -toxic to passengers or crew have been developed. These 

dispensers have been subjected to in- flight field trials organized by WHO in two 

areas of the world, using a procedure termed "blocks -away aircraft disinsection". 



- 335 

In this method, the aircraft is treated with insecticide as soon as the outside door 

is closed but before take -off. The dispensers applying the new insecticide formulation 

are "single -use" in that once the tip of the dispenser is opened its entire contents 

must be released. A varying number of dispensers related to the volume of the interior 

of the aircraft are used. 

Experimental work has been carried out in the United States of America with a 

method involving the automatic introduction of DDVP during flight; from initial 

results it is anticipated that toxicological..clearance will be obtained and further 

field trials will be carried out, leading to the introduction of one or the other 

method into international air transport between areas where transport of insect 

vectors is a threat. 

Research on the Control of the Mosquito Vectors of Filariasis 

The rapid expansion of urban centres in South -East Asia and the Western Pacific 

in the past 15 years has frequently resulted in breakdown of municipal waste disposal 

systems, This, along with rapid urbanization, has immensely expanded the breeding 

areas of Culex pipiens fatigans, the main vector of bancroftian filariasis, and an 

increase in the number of cases of human filariasis has resulted. Numerous programmes 

have been undertaken to control the disease and its vector, almost all of which have 

failed, largely owing to the rapid development of insecticide resistance by either 

the adults or larvae wherever insecticides have been used. 

Faced with this challenge the Organization decided to establish a unit for 

research on the control of mosquito vectors of filariasis in Rangoon where the 

C. fatigans problem was particularly severe, owing to a combination of war damage 

to the sewage system and unanticipated expansion of the city. Full co- operation 

is being provided by the Burmese authorities. 

Before any attempt is made to control the vector in Rangoon, basic studies are 

being carried out on its ecology, bionomics, genetics, vectorial capacity, insecticide 

susceptibility and cross -resistance to different compounds. With this information, 

more effective control measures may be carried out, not only with the new mosquito 

larvicides that have been developed through the WHO collaborative testing scheme, 

but also with chemo- sterilants or any biological or ecological procedure that seems 

worthy of trial. It is hoped that the unit will serve as a centre for visiting 

research workers on filariasis throughout South -East Asia. 



Scientific support for this unit is being provided by laboratories in several 

parts of the world. A Canadian laboratory has established a strain of C. fatigans 

from Rangoon and will subject it to insecticidal pressure by those compounds to be 

tested in Burma to determine the time it is likely to take for resistance to develop 

in each case. One laboratory in the Federal Republic of Germany will study the genetics 

of Rangoon strains of C. fatigans while another in the same country will carry out 

investigations on the behaviour of C. fatigans in the presence of insecticides. A 

laboratory in the United States of America which also participated in the WHO 

collaborative scheme will advise on new candidate larvicidal compounds and another 

laboratory in that country will examine C. fatigans adults and larvae from Rangoon 

for insect pathogens and advise on biological control. Advice on radioactive isotopes 

for marking mosquitos for distribution and flight pattern studies is already being 

received from the International Atomic Energy Agency. A laboratory in Israel will 

identify human and animal nematodes and one in Singapore the micro -fauna from the 

larval habitats. 

FUTURE DEVELOPMENTS 

It appears imperative that WHO continue in the future to co- ordinate, support 

and stimulate further research on genetics, biochemistry and physiology of insecticide 

resistance, with a view to finding a permanent solution to the problem, but it is 

clear that this will be a long and arduous task. It will also be necessary for WHO 

to extend its field of contact to include scientists working on similar problems but 

in other disciplines, so that new lines of approach may not be overlooked. The need 

for substitute insecticides will continue for an indefinite period. It will be 

important therefore for the efforts of the Organization in the research for immediate 

counter- measures to be intensified, particular attention being devoted to the relation- 

ship of chemical groupings and insecticidal effectiveness, with a view to obtaining 

greater selectivity in compounds against certain species and to developing compounds 

of low toxicity to man, but with high biological activity. As new products are forth- 

coming to replace those to which resistance has emerged, efforts in the area of animal 

toxicology must of necessity be accelerated. In particular, further information will 

be required on the mode of action of these materials, on how their absorption by 

individuals in the field may be recognized and on suitable antidotes. 
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The goal of the biological control research programme is to render it possible 

to supplement chemical, physical or cultural control measures with effective natural 

enemies of the vectors. The integrated control thereby developed would fit chemical 

insecticides into the ecosystem instead of imposing them upon it, not only by the 

direct or indirect manipulation of natural enemies to increase the incidence of 

mortality in the population under attack, but also by avoiding loss of the effectiveness 

of established complexes of natural enemies of vectors through appropriate timing, 

siting and formulation of insecticidal applications. To these ends it is anticipated 

that 'I0 will increasingly stimulate and co- ordinate relevant research, e.g., through 

(a) documentation services, (b) the facilitation of a global search for candidate 

biological control agents, (c) the diagnosis and assessment of the resultant material 

by arrangement with collaborating laboratories, and (d) appropriate support of 

laboratory and field studies directed towards the development of practical biological 

procedures (including autocidal ones) for integration with conventional forms of control. 

Methods of application will continue to demand improvement appropriate to the 

new insecticidal compounds that will be introduced. It also appears certain that 

WHO will be called upon to organize more intensive field trials than has been possible 

in the past in order to confirm the efficacy of new control procedures. Following 

this, WHO will be in a position to recommend proven methods for introduction into 

operation± programmes às soon as possible to meet the ever- increasing challenge of 

resistance. 
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PART I. COMMUNICABLE DISEASES 

VIRUS DISEASES 

The directors of Respiratory Virus and Enterovirus Reference Centres, at a 

meeting in Geneva in July 1963, planned further extensive collaborative studies on the 

preparation and specificity of virus laboratory reagents, revised the scheme for the 

exchange of information through WHO, and discussed recent advances in their fields of 

interest. 

A Scientific Group on Rickettsial Diseases in Man, meeting in July, reviewed 

recent advances in knowledge, outlined problems requiring special study and made 

proposals for a WHO programme on rickettsinsis, stressing particularly the need for the 

development of reference services. 

Also in July, a Scientific Group on Measles Vaccine Studies reviewed the WHO 

sponsored and other field and laboratory studies and showed that the strains used for 

live virus vaccines could be divided into two groups, consisting respectively of those 

that caused considerable reaction and those that caused less reaction. In the former 

were the original Enders` Edmonston B strain and four others; in the latter the 

Schwarz, Beckenham 20 and Milovanoviç strains. Carefully planned comparative studies 

of these three strains are being set up in temperate and tropical countries. 

The ecological studies of yellow fever in Ethiopia were reviewed by a Scientific 

Group on Yellow Fever in East Africa, which met in Geneva in October. The Group noted 

that important information had been obtained by the local team on the persistence of 

infection in animal hosts and vectors after the human epidemic had ceased. It was 

particularly interested in the evidence received of the presence of numerous other 

arthropod -borne viruses, hitherto undetected, in the area and recommended that the 

team should widen the scope of its work to include all arthropod -borne virus 

infections in the area and pursue its studies in collaboration with the arthropod - 

borne virus laboratories in Entebbe, Dakar, Paris and New York. 

Arrangements were completed for the setting up, under the direct auspices of WHO, 

of a virological laboratory for the study of communicable eye diseases in Tunis. 

Preparations were made for an Expert Committee on Hepatitis and a Scientific Group on 

Trachoma Research, both of which are to meet late in December. 
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ENTERIC AND DIARRHOEAL DISEASES 
(INCLUDING CHOLERA) 

Enteric vaccines 

As a result of the field and laboratory studies of typhoid vaccines, the Expert 

Committee on Biological Standardization, which met in October 1963, established 

acetone - inactivated (K) and heat- phenol -inactivated (L) typhoid vaccines as inter- 

national biological reference preparations.]. The reports on the field and laboratory 

studies of these vaccines will be published in the WHO Bulletin. 

Diarrhoeal diseases 

The WHO Diarrhoeal Diseases Advisory Team completed studies of diarrhoea]. 

diseases in a rural area near Teheran (Iran). The results of this and earlier studies 

were examined in November by the Expert Committee on the Control of Enteric Infections, 

which recommended methods and procedures to be used in further studies of these 

diseases. . 

Cholera 

The pilot study of the effectiveness of cholera vaccine, which was organized in 

Calcutta in collaboration with the Indian Council of Medical Research (see Volume I, 

page 51) has continued. Twenty thousand doses of dried cholera vaccine were supplied 

by the Walter Reed Army Institute of Research. The study is being carried out 

according to the principles outlined in April 1962 by the Scientific Group on Cholera 

Research. 

Bacteriophage typing of vibrios. A grant was made to the Indian Institute for 

Biochemistry and Experimental Medicine, Calcutta, for the typing of vibrios isolated 

in recent epidemics of cholera El Tor. 

1 Wld 11th Org. techn. Rep. Ser. 1963, 259, 17 



TUBERCULOSIS 

A detailed analysis has been made of the dynamics of the tuberculosis problem in 

Denmark, utilizing the nation -wide case files of the WHO- assisted Danish Tuberculosis 

Index. The analysis, among other things, draws attention to the important role of 

relapses in a country where tuberculosis incidence and prevalence have fallen to very 

low levels. Nearly one fifth of the active cases reported in 1960 - the study year - 

were relapses of previous cases classified as cured. Persons with previously cured 

pulmonary tuberculosis seem to constitute a high -risk group with an annual incidence 

of nearly 800 per 100 000, compared with 21 per 100 000 for the general population. 

Further data have been obtained on the potentialities of mass BCG vaccination in 

tuberculosis control. An eight -year follow-up of the BCG trial under way in south 

India, completed in 1963, has provided the first direct evidence that BCG vaccination 

confers substantial protection also in a population with a high prevalence of non- 

specific sensitivity to tuberculin. 

In the first carefully supervised trial of "indiscriminate" BCG vaccination, 

conducted in Kenya, the vaccination of tuberculin reactors of school age was found not 

to be accompanied by any marked increase in local complications, or by any special 

risks. These findings, if further confirmed, should make it possible to dispense with 

the initial tuberculin test in the vaccination of persons in age- groups in which there 

are only a minor proportion of infected. 

A further operational problem - the possibility of combining BCG vaccination with 

smallpox vaccination in a single operation - was the subject of a preliminary trial in 

China (Taiwan). Analysis of the results indicates that simultaneous administration 

of BCG and smallpox vaccine does not significantly alter the measurable responses to 

either vaccine. 

The Tuberculosis Chemotherapy Centre in Madras, south India, completed a first 

controlled study of intermittent ambulatory chemotherapy, involving twice -weekly 

supervised administration of INH plus streptomycin. This intermittent regimen 

appeared to be as effective as the standard domiciliary regimen of daily INH plus PAS. 

Further studies, including one of weekly administration of INH plus streptomycin, were 

started. Intermittent supervised ambulatory chemotherapy would help to eliminate the 

greatest drawback of daily domiciliary chemotherapy - failure of the patient to follow 

the prescribed regimen. 



Irregularity in drug - taking appears to be an even more serious drawback in 

chemoprophylaxis. For example, the poor results from a controlled trial of mass 

chemoprophylaxis in the Djebel Lahmar area of Tunis appear to be due to widespread 

failure to take the prescribed tablets. 

A preliminary investigation of gelatine as a stabilizing agent for dilutions of 

PPD tuberculin was started, since evidence has been accumulating that the agent used 

so far, Tween 80, has an unexpected in vivo effect on the size and character of the 

tuberculin reaction. The first results obtained with gelatine suggest that this agent 

has the same stabilizing effect as Tween but no in vivo effect on the tuberculin 

reaction. 



LEPROSY 

During 1963 the following reports on WHO- supported research projects were 

received. 

1. Cultivation of Myco. leprae 

In Argentina an attempt was made to cultivate Nyco. leprae in tryp agar, agar 

simple, broth medium and Vazquez medium. Material was obtained from 78 patients 

(73 lepromatous, four tuberculoid and one indeterminate). Cultures of an unknown 

bacillus (called by the investigator Bacillus proptermariam) were obtained with the 

material from 30 of the 78 patients. It is not difficult to detect the bacillus in 

routine bacterioscopies on leprosy patients, and it was found in 45 per cent, of the 

household contacts studied. It can be cultivated and produces lesions in mice. It 

has a life cycle, and has been found in cultures and sub -cultures after three or four 

months. Acid -fast bacilli have been found in animals inoculated with sub- cultures. 

In view of these facts, the investigator believes that this bacillus plays a role in 

leprosy. 

2. Transmission of М "сo. leprae to black mice. 

In Japan, the human leprosy bacillus was inoculated subcutaneously in 711 animals 

of six strains, including four strains of black mice (ICF, BK, C57BL, BTk), the 

Agouti С31 and the White ddS, but proliferation of leprosy bacilli was not found. 

Identification tests were carried out on 14 acid -fast bacilli which proliferated, and 

these were found to be similar to the murine leprosy bacillus. The acid -fast- bacilli 

isolated in the study are believed to originate from animals with inapparent murine 

leprosy infection. Contamination by acid -fast bacillus was investigated in 396 healthy 

non - inoculated mice and a high percentage (not only of animals bred in the laboratory 

but also of those obtained elsewhere) were found to be contaminated with the organism. 

Inapparent infection by murine leprosy bacillus was found among the healthy mice. In 

other words, murine leprosy bacillus of mouse origin was discovered. 

З. Standardization of lepromin 

Modifications of a previously described method for enumeration of Myco. leprae hav . 

been described in detail by an investigator in the United States of America. The most 

important innovations (including the use of small "sequin" pins standardized by 



selection for head diameters of _1.53 + 2 per cent. .об7 facilitate the preparation 

of films and eliminate the need for calibration of the areas of films and microscopic 

fields. Simple standards for reducing the work of counting and for assessing the 

reliability of counts have been given. 

With respect to comparative skin tests, observations on the strengths and 

frequencies of Mitsuda reactions caused by diluted lepromins indicate that small 

differences in the numbers of bacilli cannot be detected by skin tests. A variation 

of 1.5 times in bacterial numbers may be the approximate threshold of sensitivity. 

Abe et al. observed stronger late reactions to 220 x 106 bacilli /cc than to 150 x 106 

bacilli, while Maeda et a1_ failed to measure differences between 213 and 158 x 106 

bacilli /cc. It is impossible to suggest concentrations of bacilli which should be 

adopted as a standard. 

4. Serology 

Investigations carried out in Brazil appear to show that the irregularity of the 

serological pattern in leprosy patients could be due to antigens released from lesions, 

with formation of circulating antigen -antibody complexes, which react with complement. 

The presence of these immuno- complexes could be a major cause of renal conditions and 

other immuno- diseases, such as leprotic reactions, in which circulating polysaccharides 

have been detected in high concentration. 

5, Drug trials 

Long -acting sulfonamides. In Mali, 105 patients (29 lepromatous and 76 

tuberculoid or indeterminate) were treated with sulfametoxypyridazine, by mouth (750 mg 

every two days) or by intramuscular injections (4 g every 15 days). The skin lesions 

disappeared in 68.4 per cent. of the tuberculoid patients in less than two years and in 

61.,2 per cent, of the lepromatous patients in less than three years. 

In Venezuela, six patients were treated with RO 4 -4393 (Roche), some for six 

months and some even for three years. Only one of them showed improvement in dermal 

lesions, but this was offset by an aggravation of nervous involvement. Of the 

remaining five, three did not improve and the condition of the other, two was definitely 

aggravated. In experiments with sulfadimethoxine, six patients were treated during 

periods ranging from four to 17 months without any definite improvement. 
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Combination of drugs. In Venezuela, a study has been made of the therapeutic 

effects of combinations of antileprosy drugs: DDS plus DPT (Ciba 1906); DDS plus 

thiosemicarbazone, and DDS plus thiosemicarbazone plus isonicotinic acid. It has 

become evident, however, that no therapeutic advantage over and above the effect of 

a single antileprosy drug is obtained by using a combination of two or more. 

A trial with three combined antileprosy drugs in the five research centres 

collaborating with WHO is under consideration, and the scheme for such an experiment 

is being studied in Nigeria. 



MALARIA 

Parasitology 

The Organization stimulated and assisted an investigation on simian malaria in 

Ceylon, where malaria parasites were found in several species of local monkeys. 

An agreement was concluded on research on simian malaria in Brazil. 

Services to research 

A regional WHO Malaria Reference Centre was established at the Central Institute 

of Communicable Diseases, Delhi, India. 

Immunology 

The formolized tanned red cell haemagglutination test developed in Malaysia was 

found to produce interesting results when applied in the field in Papua and New Guinea. 

A trial of the use of the fluorescent antibody technique applicable for measuring 

antibody antigen interaction in the course of infections was started in Gambia. 

Promising results have been obtained from research carried out in Italy on the 

identification of sporozoites of plasmodia, using various methods, including the 

fluorescent antibody technique, 

Chemotherapy 

The development of a long -acting antimalarial in an injectable form, which has 

been reported from the United States of America, gave very good results, protecting 

human subjects from malaria infections (Plasmodium vivax) for periods of up to 16 

months. A trial to assess the value of this drug (known under the code name CI -501) 

in the field is to be made in Tanganyika. 

Reports on the presence of chloroquine- resistant strains of P. falciparum in 

various parts of the world are disturbing, although the reliability of some of the 

observations needs to be confirmed. The Organization maintains a close watch on the 

situation and analyses any report of alleged drug resistance in the field. 

The Organization assisted in carrying out an emergency field survey of chloroquine 

resistance in malaria parasites found in the village population of the Malayan 

peninsula. A special scientific group for the determination of criteria of resistance 

on the basis of field data is to be convened. 
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The biochemical studies on the carbohydrate metabolism of susceptible and 

resistant malaria parasites, being carried out in the United Kingdom of Great Britain 

and Northern Ireland (see Volume I, page 125) were continued. The procedure, in which 

va- °ious carbohydrates labelled with radioisotopes are used, is of considerable promise 

and further studies in this field are envisaged. 

Епto'ьоlодv 

As the sterilization of arthropods has attracted attention in the last years, a 

project was carried out on the chemosterilizing effects of thiotepa on Anopheles gambiae 

and Аëdеs aegypti. This method of control is promising, but further studies on it are 

needed 

A research project carried out in Italy on the irritability of DDT to malaria 

vectors used a method by which the mean level of irritability of different populations 

grid even small behaviouristic differences could be measured. 

Laboratory and experiments were carried out in West Irian on the effect of 

irritation by DDT on the behaviour of the species of the A. punctulatus group, using 

the method described above, so that the number of take -offs was counted in individual 

female Anopheles. Irrespective of the DDT concentration, the number of take -offs was 

4+.5 times as high on DDT papers as on control papers, but at the higher concentration 

there was a greater activity during the first five minutes and a lower activity during 

the rest of the observation period. 

Much work was accomplished in a new aspect of applied genetics - the problem of 

:-iрeciation in A. gambiae. This investigation was carried out mainly in the United 

{i.rgdon, but also in South Africa, where a number of entomologists working in malaria 

e�еdication projects collaborated in it. It was confirmed that, if a species is a 

rrcup of populations interfertile over its whole distribution, then A. gambiae Giles 

is not a single species but a complex of several sibling species. 
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BILHARZIASIS 

Tne co- ordinated long -term international programme of studies on bilharziasis 

(see Volume I, pages 141 -148) has been pursued. The following new findings and 

developments arising from this programme may, however, be indicated. 

A trial to compare the value of several diagnostic tests - skin test, fluorescent 

antibody technique, plasma card (SPC) test - was conducted in Southern Rhodesia in 311 

children. Provisional analysis of the data shows that the skin test is at least as 

:...reliable as• -the other two methods, that the plasma card test is less valuable and more 

expensive than the skin test, and that all three tests failed to detect a few infections 

found by urine and stool examinations. 

The Organization started the distribution of two diagnostic kits, one containing 

the WHO reference skin test antigen (Schistosoma mansoni) prepared by a laboratory in 

the United States of America, the other the schistosomiasis plasma card. 

The chemotherapy part of the research programme was reviewed and protocols were 

prepared for trials of antischistosomal drugs in hospitals, on ambulatory patients and 

in the field. Preparations were made to convene a scientific group on bilharziasis 

(chemotherapy), which will consider, among other subjects, the standardization of 

methods for drug evaluation. 

In 1963, the WHO Bilharziasis Advisory Team visited a number of countries for the 

purpoce of investigating bilharziasis transmission problems, both in irrigation schemes 

and in natural watercourses and swamps. 

Another approach to understanding one of the epidemiological aspects of the 

disease was also investigated; this consisted of co- ordinated studies on the genetics 

of snail intermediate hosts (in particular, studies on the susceptibility of snails to 

schis:.osome infections). 

A working group was called by РАНОА10 to give guidance for the identification of 

American Planorbidae involved in schistosomiasis. 

Since molluscicides are playing a very important part in the control of bilharziasis, 

grants were made to several laboratories and institutions for testing new molluscicides, 

improving their formulation, studying their effects on aquatic fauna, and developing 

dispensing apparatus. 



As requested by the Scientific Group on Research in Bilharziasis ( Molluscicides), 

which met in 1959, industrial methods for testing molluscicides were investigated. 

In this connexion, 28 chemical companies and laboratories in Europe and the United 

States of America were visited. The conclusions of the review thus made will serve 

as the basis for obtaining agreement on standard snail- rearing and snail -testing 

procedures. 
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FILARIAL INFECTIONS 

Filariasis 

In 1963, a programme of research for the Filariasis Research Unit, Rangoon, was 

drawn up. Whereas the Unit is for the time being mainly concerned with the study of 

the vectors of filariasis, the programme covers all facets of the epidemiology of the 

disease and involves the participation of a number of laboratories in different parts 

of the world. Investigations will be performed along the following lines: establish- 

ment of a mathematical model for analysing data in such a way that the density of 

people and mosquitos below which the parasite will no longer maintain itself as a 

population can be predicted; study of the total reproduction of microfilariae by a 

female worm over its life -span and of the combined sources of mortality of the parasite 

population; further studies, among various ethnic groups, on periodicity, to determine 

the anticipated time of the peak microfilaria count; recording of the biting rate of 

Culex fatigans; feeding of C. fatigans on people carrying known densities of micro - 

filariae; surveys to determine the prevalence of clinical filariasis; standardization 

of reporting, etc. 

Onchocerciasis 

The statistical assessment of data collected in two WHO ophthalmological surveys, 

completed in 1963, shows that two types of fundus lesions are significantly related to 

Onchocerca infections in the areas investigated: chorioretinal lesions (mostly 

bilateral) of the "mottled aspect ", "tigroid aspect" and Ridley's chorioretinitis types 

(the two latter forms occurring predominantly in people over 40 years of age), and 

optic atrophy, which was seen in onchocerciasis cases only. 

In connexion with a pilot project to be started in 1961E in the Volta River Basin, 

a list of supporting laboratory and field research work to be carried out was drawn up. 

As recommended in 1959 by the Scientific Group on Filariasis and on Non - 

ophthalmological Aspects of Onchocerciasis, preliminary steps have been taken in 1963 

concerning the possibility of conducting a follow -up study in Kenya, in the area from 

which Simulium neavei was eradicated in 1954, to determine the effect on development of 

the disease of a cessation of exposure to reinfection. 
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OTHER PARASITIC DISEASES 

Trypanosomiasis 

In 1963, WHO provided training grants to a number of research workers for the 

study of techniques in immunochemistry and, antigen fractionation, modern application 

of drug treatment, and other research fields. 

A special number of the WHO Bulletin, dealing with trypanosomiasis, contained 

papers on several aspects of research on the infection in man and domestic animals. 

Leishmaniasis 

The collection and maintenance of Leishmania strains for comparative studies are 

performed by two laboratories supported by WHO, one in the Eastern Mediterranean Region, 

the other in South America,, In 1963, the latter also received assistance for studies 

relating to the ecology of leishmaniasis vectors. It is planned to expand the 

Organization's programme of co- ordinated research on leishmaniasis, especially on 

immunity against L. braziliensis, which is gaining ground in South America. 

So=. ?.-':ransmitted he гminths 

As was emphasized at the meeting of the Expert Committee on Helminthiases in 

August 1963, the most prevalent and most damaging helminths are those whose infection 

stages develop in the soil. The research programme which has been recommended would 

include: (1) studies on tra smission factors, to be undertaken preferably by workers 

who have a thorough knowledge of soil ecology, worm biology and population behavioural 

patterns; (2) controlled studies on morbidity, to define more clearly the clinical 

manifestations of soil -borne helminths, the conditions under which light infections 

can produce disease, as well as the importance of morbidity and mortality caused by 

larval stages; ()) an evaluation and the standardization of available diagnostic 

techniques, and the development of immunobiological tests for use on surveys, in 

particular a test for the identification of common pre - patent and non - patent 

infections; (4) studies on host specificity and immunity; (5) development and 

clinical trials of more effective and better tolerated drugs; (6) development of 

methods of disinfection of night -soil, long- standing infection sites and food. 



ZOONOSES 

Rabies 

A living avianized strain and a fixed strain inactivated after growth in human 

diploid cell culture have yielded vaccines of high potency when tested in small 

laboratory animals. An extended experiment with these vaccines in monkeys has been 

arranged; if successful, it will be followed by trials in man. 

Another inactivated vaccine has been produced from virus cultivated in suckling 

rats in an institute in the USSR. The preliminary experiments already carried out 

show that high titres of the virus adequate for vaccine production can be obtained in 

this experimental animal and that the vaccine would be free from the paralytic factor. 

Workers in Chile have shown that this can also be accomplished with brains of 

suckling mice. 

Brucellosis 

Further studies on immunization of human beings with a variant of strain 19 have 

shown that the generalized reactions observed in a small percentage of persons 

vaccinated by the subcutaneous route do not occur when the vaccine is administered 

paracutaneously, 

As already mentioned, inactivated vaccines containing an oily adjuvant successfully 

immunize sheep and goats but produce severe, often unacceptable, local reactions at 

the site of inoculations Alternative adjuvants have been tried but those that do not 

produce local reactions seem to interfere with immunogenicity of the vaccine. The 

non -- agglutinogenous strain isolated from the milk of a goat in Malta has proved non - 

immunogenic also. Hence it cannot be used as a vaccine which would not interfere with 

the detection, by the agglutination test, of natural infection as distinct from 

vaccination reaction. 

Influenza and other virus infections 

Work was started on cataloguing and classifying known virus isolates from animals. 

Information on physical, chemical, biological and ecological characters of these 

viruses has been gathered from laboatories_in several countries. This information 

will permit the classification of these viruses in the taxonomic scheme already being 

worked out for virus isolates from man This work is carried out in close collaboration 

with similar efforts with regard to classification of human viruses, 
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Parasitic zoonoses 

Preliminary experiments with immunization of dogs against Echinococcus granulosus 

have shown that activated embryos of tapeworms other than Echinococcus granulosus 

(for example, Taenia hydatigena) may be useful in immunizing against this infection. 

The use of these large tapeworms has the technical advantage that larger quantities of 

eggs can be obtained from them than from the relatively small Ech'.noëóëéus.. 



PART II. NON - COMMUNICABLE DISEASES 

CANCER 

International reference centres 

A centre for the classification of oropharyngeal tumours was established in 

Agra, India. 

Studies in cancer epidemiology 

An epidemiological study on oropharyngeal tumours was initiated in India to 

judge the relationship between the high incidence of oropharyngeal tumours and certain 

local habits. A team was set up in India for this purpose and in October a meeting 

of investigators worked out a programme of work for the study. 

Possibilities for undertaking more intensive research into cancer epidemiology 

in Latin America were studied at a planning conference in Lima, Peru, organized by 

PAIO/WHO. A review was undertaken of progress already achieved in certain countries 

of Latin America and recommendations made for investigations in aspects of cancer 

epidemiology. It was decided that epidemiological studies of the high morbidity and 

mortality from cancer of the stomach, cervix, uterus, skin (morbidity only) and lung 

should be the subjects of study for the future. Other studies of unusual interest 

would be tumours of the oesophagus, liver, gall -bladder, biliary duct, urinary bladder 

and oral cavity. 

A bibliography on the epidemiology of cancerI was published, to enable scientists 

working in this field to have a full knowledge of the work undertaken so far. 

Cancer chemotherapy 

A review of research in experimental and clinical chemotherapy was made, in order 

to bring information in this field up to date. 

Scientific groups 

A Scientific Group on the Histopathological Nomenclature and Classification of 

Ovarian Tumours was held in February 1963, and a Scientific Group on the Histopathological 

Nomenclature and Classification of Bone Tumours met in August 1963, prior to the 

establishment of the International Reference Centres for these two cancer sites in 

Leningrad and Buenos Aires respectively. 

1 World Health Organization (196)) Bibliography on the epidemiology of cancer, 
1946 -1960, Geneva 
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CARDIOVASCULAR DISEASES 

Autopsy studies of atherosclerosis in different ecological patterns 

The autopsy study (see Volume I, page 19)) has reached the stage where a high 

proportion of the material from demographically defined populations is obtained from 

six areas in Czechoslovakia, Sweden and the USSR. 

Collection of material on a demographic basis was started in January 1963, and 

specimens from 2000 subjects were graded in two grading sessions held during the year. 

Comparability tests have been made of the repeated measurements of the individual 

observers, of those of different observers, and also of the readings of specimens at 

the two sessions, with satisfactory results. Another 2000 cases have accumulated and 

it can be forecast that specimens from a further 5000 subjects will be collected during 

1964. The degree and extent of atherosclerosis were found to be closely correlated in 

the thoracic and abdominal aorta, and in the three coronary arteries examined, but not 

between aorta and coronary arteries. 

Morbidity studies of arterial hypertension, ischaemic heart disease, and chronic 
cor pulmonale 

In these studies (see Volume I, page 195) the testing and development of methods 

for obtaining comparable data on morbidity of cardiovascular disease and related 

factors from different communities continued. Results from studies, started in 1962, 

on the assessment of cardiac pain, measurement of blood pressure and signs in the 

ocular fundi were analysed. Eight laboratories in various parts of the world have 

passed the first stage of attempting to develop a system for comparing blood 

cholesterol levels. Arrangements are being made for the international serum banks 

to co- operate in the collection of sera for lipid analysis. Sets of electrocardiograms 

have been collected for testing variation in their description by different observers 

and the possibilities of automatic recording assessment and analysis of ECG data have 

been explored. Testing of techniques for the assessment of right ventricular hyper- 

trophy is being carried out. The advice of experts has been sought on the possibility 

of international co- operation in research into the relationship between arterial 

thrombosis, thrombogenesis and atherosclerosis, particularly in respect to ischaemic 

heart disease. 
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Epidemiology of essential hypertension and ischaemic heart disease in Jamaica 

Results of the 1962 survey (see Volume I, page 199) were analysed and prepared 

for publication. In order to expand the group of subjects for the follow -up study, 

a further population survey was carried out in the autumn of 1963. 

Endomyocardial fibrosis 

A detailed gross and microscopic morphological study of all cases of obscure 

heart disease coming to post mortem is being carried out. Twenty -six hearts have been 

collected. The study covers endomyocardial fibrosis, rheumatic heart diseases, 

dilated and hypertrophied hearts with no specific gross features, hearts from cases of 

disease of local interest, including kwashiorkor, starvation, haemachromatosis and 

hypertension. Some unsuspected lesions were revealed. All the hearts are being 

saved for future reference and additional histology. Attempts have been made to lay 

down criteria for separating various groups. 

Cardiovascular diseases of animals 

Some 2000 abdominal aortas collected from groups of young and old slaughtered 

swine in seven towns of Europe.. arid the United States -of America were stained and graded 

for atherosclerotic lesions by the same methods and criteria as are used for human 

studies. The results are being analysed statistically and the histological 

characters of the lesion will be compared with human lesions for accurate classification. 
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NUTRITIONAL DISEASES 

Nutritional anaemias 

A Scientific Group on Nutritional.Anaemias met in Geneva from 2 to 7 September, 

1963, for the purposes of (а) reviewing the WHO- sponsored collaborative studies on 

iron -deficiency anaemia which had been in progress for two years; (b) advising on 

the extension of anaemia studies to include megalobastic anaemias of nutritional 

origin; and (c) suggesting how investigations in both these fields might be 

co-ordinated. 

The salient features of the work carried out and the results so far obtained in 

collaborative studies can be summarized as follows: non -haemoglobin iron has been 

estimated in over a thousand liver specimens received from different countries. 

Histochemieal assessment of iron in liver has also been made. Evidence of iron 

deficiency in Indian livers and of overload in Bantu livers has been obtained. 

Observations regarding iron deficiency anaemia in pregnancy in these groups 

corroborates the evidence obtained in liver studies. Absorption studies, using the 

new technique of tagging staple foods with radio -iron, have continued. At the same 

time, observations covering two to three years are being made on healthy volunteers 

to determine the daily rate of loss of iron from the body. Finally, investigations 

in Venezuela have established a correlation between worm -load and incidence of anaemia. 

The Scientific Group was of the opinion that the programme developed so far was 

progressing satisfactorily and that it gave promise of yielding considerable factual 

information at comparatively little cost. The Group recommended continuation of the 

studies and outlined a programme for the investigations of vitamin 
B12 

and folate 

deficiencies in relation to megaloblastic anaemia, particularly in pregnant women. 

The Group also recommended that reference laboratories should be developed and 

established for the purposes of (a) standardizing the various laboratory procedures 

required in these studies; (b) assisting the co- operating and collaborating 

laboratories in carrying out these procedures by serving as checking centres; 

(e) providing training facilities; and also (d) assisting in co- ordinating the research 

in nutritional anaemias sponsored by the Organization. 



Another meeting - the Scientific Group on Research in the Nutritional Anaemias - 

was held in Caracas, Venezuela, from 16 to 19 September 1963, with a view to 

(a) examining the situation with regard to nutritional anaemias in Latin America and 

the Caribbean; (b) suggesting methods of investigating the problem; (c) considering 

the co- ordination of research work in this field in Latin America and the Caribbean 

with the programme of research in nutritional anaemias sponsored by WHO in other parts 

of the world. 

The Group consisted of research workers from several countries in Latin America 

and the Caribbean. Since reliable information about the prevalence and etiology of 

nutritional anaemias in Latin America and the Caribbean is extremely scanty, there is 

urgent need for research into this problem. The Group had at its disposal the reports 

of the two scientific groups on nutritional anaemias which had met in Geneva in June 

1962 and in September 1963, and was in complete agreement with the opinions expressed 

in those reports. The Group prepared an outline for the programme of investigations, 

which was more or less in line with the suggestions made by the scientific group that 

had met in Geneva earlier in September. The Group also recommended the formation of 

a reference centre in the Instituto Venezolano de Investigaciones Cientificas, Caracas, 

Venezuela, to serve the purposes described above. It is hoped that the meeting of this 

scientific group in Caracas will stimulate considerable interest in anaemia research 

workers in that part of the world and that the solution of the problem of nutritional 

anaemias will be brought nearer by the increase in research which should result. 

Epidemiological studies on xerophthalmia and keratomalacia 

Following the world -wide survey made by WHO consultants between July 1962 and 

February 1963 (see Volume I, page 217), a meeting of the consultants who took part in 

it was held in Geneva in May 1963. A consolidated report of the survey is in preparation. 

Epidemiological study in Jordan 

An epidemiological study was set up in Jordan to determine the factors responsible 

for the occurrence of xerophthalmia and keratomalacia resulting from hypovitaminosis A. 

The prevalence of this condition in Jordan is not high when compared with that in some 

countries in south and east Asia. However, it does present a problem in association 

with protein-calorie-deficiency disease in Arab countries in west Asia and north Africa. 

Results of the study should therefore prove of value in dealing with the problem in 

neighbouring countries with almost similar environmental conditions and cultural and 

social practices, which largely determine the feeding of infants and young children 

among whom xerophthalmia and keratomalacia usually occur. 
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The study envisages an examination of children up to five years of age in 

randomly selected households in rural and urban areas for ocular signs and symptoms of 

hypovitaminosis A. Supporting information on breast feeding and weaning practices 

and supplementary feeding of infants and young children, as well as on the diets of 

mothers, is to be obtained. Examination of blood serum and breast milk for protein, 

vitamin A. and carotene content will be done on a subsample. All cases of xerophthalmia 

and keratomalacia seen at selected hospitals in Amman and Jerusalem will be thoroughly 

investigated and treated according to an agreed protocol and follow -up will be extended 

to the families of the patients. The investigation was started in September with a 

physician consultant and a public health nurse as members of the WHO team, which is 

based on the Sisters of Nazareth Hospital, Amman. Analysis of blood serum and breast 

milk will be carried out in the clinical nutrition laboratory of the American University 

of Beirut. The Ministry of Health of Jordan will co- operate and close contact is 

being maintained with the Inter -departmental Committee of Nutrition of Jordan. 
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PART III. PUBLIC HEALTH PRACTICE 

PUBLIC HEALTH ADMINISTRATION 

Assessment of community needs 

A new study was designed, having as its primary purpose the investigation of 

community needs in a number of communities at various stages of development. The 

objective will be to assess, in respect of each community, the standard of health 

services already existing and to ascertain how far it falls short of the needs of the 

population as stated by its members, or as determined in other ways. 

A community of about 50 000 people in Northern Ireland has been selected for a 

pilot study. Preliminary arrangements, including various types of questionnaires, 

have been completed and the study is scheduled to begin towards the end of 1963. 
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ORGANIZATION OF MEDICAL CARE 

Study on the cost of health services 

The methodology and the questionnaire for the study on the cost of health services 

(see Volume I, page 229) have been revised, and the study has reached the final phase. 

A consultant visited five Member countries in the African Region (Federation of 

Rhodesia and Nyasaland, Ivory Coast, Kenya, Senegal and Tanganyika) and two in the 

Eastern Mediterranean Region (Kuwait and Pakistan), and a staff member visited two 

countries in the Region of the Americas (Mexico and Venezuela). Completed 

questionnaires have been received from six other Member countries and further countries 

have expressed their wish to participate. 

It is hoped that, on the completion of the project, a substantial number of States 

will introduce in their routine statistical programmes the system of health accounting 

developed, and that it will thus be possible for health administrators in one country 

to compare their health expenditures with those of others. 

Study on hospital utilization 

Completed questionnaires for the study on hospital utilization (see.Volume I, 

page 230) have been returned by the seven above -mentioned countries in the African and 

Eastern Mediterranean Regions which participated in the study on health costs, and by 

six countries which did not require external assistance. 

Three areas in Europe have been selected for a study in depth of the utilization 

of hospitals by a given population, with the aim of ascertaining the factors governing 

the distribution of patients among the different kinds of hospital services. The 

answer to this question will be valuable for the planning of hospital services at the 

regional level. 

Study of different organizational patterns of health care 

Work on the study (see Volume I, page 230) was continued in Israel and Yugoslavia. 

In addition, arrangements were completed for extending it to two areas in the United 

Kingdom of Great Britain and Northern Ireland, and preliminary arrangements were made 

for the inclusion of areas in two Latin American countries. Thus, by 1964, the study 

will cover six areas. 
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MATERNAL AND CHILD HEALTH 

Study on birth weight 

In 1963 the consultant paediatrician who had assisted in the early phase of the 

study (see Volume I, page 232), analysed the data collected, which had been fully 

tabulated. Detailed plans were made for the continuation of the study and for the 

collection of new data. 

Study on the respective roles of domiciliary and hospital -based maternity services 

With the help of a consultant an appraisal of the study (see Volume I, page 233) 

was made, in which its practicability, the form it should take and where it should be 

undertaken, were investigated. The main consideration was that the study should be of 

prer2 ical value and designed so as to produce results on which future policy can be 

formulated and guidance given to countries requesting advice. Another consideration 

was that it should give some indication of trends, so that further investigations 

could, if so desired, be developed from it. The next step will be to review the 

conclusions of this first appraisal and to formulate concrete plans for investigation. 

Social aspects in the teaching of gynaecology and obstetrics 

The Expert Comr_ttee on Maternal and Child Health, which met in June 1963 to 

discuss social aspects in the teaching of obstetrics and gynaecology, emphasized that 

more information and research are needed on the role of social influences in ensuring 

adequate antenatal care for the population. 
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N[7RSING 

1. GENERAL TRENDS OF RESEARCH 

Research in nursing is a comparatively recent development and parallels the 

development of research in the medical and social sciences. The purpose of research 

in nursing is to acquire knowledge to improve the contribution of nurses to the 

prevention, treatment and cure of illness and to the maintenance of health. 

Most of the studies conducted during the past forty years have been descriptive 

studies, mainly exploratory in nature, to survey resources and needs in nursing; 

studies of methods or techniques to be used in making observations; and research into 

problems of a practical administrative or educational nature. Considerable attention 

has been devoted to the role of the nurse in nursing practice and to the study of 

different patterns of nursing service and nursing education. 

More recently some of this research has been directed towards a more objective 

measurement of the outcome of nursing practice. It has given information of 

theoretical and practical value and has provided the basis for administrative decisions. 

Because of the nature of nursing, research has developed along two lines. One of 

these relates to nursing per se; the second concerns investigations, requiring a 

multidisciplinary approach, in which the nurse is an essential participant. 

2. WHO'S PROGRAMME AND ACTIVITIES 

Expert committees on nursing have recommended that the Organization stimulate and 

co- ordinate research in nursing and assist the Member countries in preparing nurses 

for research. The Expert Committee on Public Health Nursing,1 in stressing the 

importance and the need for WHO activities in this field, recommended that the 

Organization sponsor inter -country research projects and encourage interchange of 

information on research methodology in order to stimulate research in countries where 

this is not sufficiently developed. The Expert Committee on Psychiatric Nursing2 

specifically recommended that the Organization, on request, make available consultant 

services in research methods. 

1 
Wld 11th Org. techn. Rep. Ser. 1959, 167 

2 
Wld 11th Org. techn. Rep. Ser. 1956, 105 
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In 1953 a guide for national studies of nursing resources was prepared to assist 

countries in collecting data on which to base plans for the development of nursing 

services. More recently attention has been given to the preparation of methodology 

for study of the functions and utilization of nursing personnel in the hospital and 

the public health field. The first guide "The Staffing of Public Health and 

Out- patient Nursing Services: Methods of Study "1 has been published. A second guide 

for staffing of hospital nursing services will be available in 196+. 

The first Scientific Group on Research in Nursing met in November 1963. Problems 

requiring further investigation in nursing were classified in three broad areas: 

(a) Nursing practice - which includes the entire range of the work of the 

nurse. 

(b) Nursing service - which refers to the many aspects of administration 

and organization within which nurses practise. 

(c) Nursing education - which refers to the preparation of nursing personnel 

at all levels. 

Among its recommendations the Group gave priority to (a) the provision of 

consultants to assist countries in the application of research methodology, and 

(b) the provision of training grants to selected nurses for preparation in research, 

as well as support to institutions to provide facilities for such training programmes. 

3. FUTURE DEVELOPMENTS 

Plans have been made by WHO to provide consultants for studies to be made along 

lines recommended in the guide "The Staffing of Public Health and Out- patient Nursing 

Services: Methods of Study ". The studies will be undertaken in a country in South - 

East Asia in 196+, and in a country in the Western Pacific Region in 1965. 

1 
Roberts, D. E. (1963) The staffing of public health and out - patient nursing 

services: Methods of study, World Health Organization, Geneva (Public Health Papers, 
No. 21 
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OCCUPATIONAL HEALTH 

Respiratory diseases among textile workers 

As stated in Volume I (page 237) the etiology and pathogenesis of chronic 

respiratory diseases due to vegetable dust in the textile industry is not yet clear. 

Comparative epidemiological studies of respiratory diseases among English and Dutch 

textile workers have resulted in the development of techniques that would enable such 

studies to be undertaken on a wider scale. Consequently, an agreement has been made 

with an institute in the United Kingdom of Great Britain and Northern Ireland to make 

a study in which its current comparative investigations among textile workers will be 

extended to other countries, such as India, the United Arab Republic and Yugoslavia. 

The study will also involve the investigation of methods of removing the causative 

agent of byssinosis (which is believed to be in the plant debris and not in the cotton 

itself) during ginning, either by mechanical methods or by washing, and an investi- 

gation of the condition among textile workers of both sexes. 
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RADIATION HEALTH AND RADIATION MEDICINE 

Collection of data on effects of ionizing radiation in man 

A meeting of the European investigators participating in the stйdy"оf patients' 

who have been treated with radiation for cancer of the cervix uteri (see Volume I, 

page 246) took place in September 1963. The purpose of the meeting was principally 

to consider, jointly with the co- ordinators of the study, certain modifications in 

procedure and methodology. Possible ancillary studies such as an investigation of 

the incidence in these patients of malignant disease other than leukaemia (e.g., 

recurrence of cancer in the treated region), a descriptive study of haematological 

changes following radiation, and studies for the detection of cancer cells in blood, 

were discussed. 
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FART IV. HUMAN BIOLOGY; PHARMACOLOGY 

HUMAN REPRODUCTION 

The field of the biology of human reproduction was reviewed by a scientific group 

in April 1963 and the group's report was considered by the Advisory Committee on 

Medical Research in June. A second scientific group, to consider the physiology of 

lactation, is to be convened in December 1963. 

A contribution pledged by the United States Government for 1964 will be utilized 

for the development of the WHO research programme in the biology of human reproduction. 
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HUMAN GENETICS 

Population studies 

Acting on the recommendations of the Scientific Group on Research in Population 

Genetics of Primitive Groups (November -December 1962), WHO supported in 1963 a genetic 

study of the Polar Eskimos of North Greenland, the most northerly population in the 

world. This population will be compared with other Eskimo isolates and evidence of 

morphological, serological and physiological adaptation to their geographical position 

will be investigated. 

WHO assistance was also given to a genetic -medical -anthropological pilot study 

of the population of the island of Tongariki, New Hebrides, preliminary to a possible 

full -scale investigation, in this population, of such problems as the genetic component 

in mortality and fertility differences, the biological consequences of inbreeding, and 

the disease pattern of relatively undisturbed primitive populations. 

WHO support is being given to human population genetic studies in Andra Pradesh, 

India, to study thalassaemia, G -6 -PD deficiency and haemoglobin variants in a malarious 

environment, and to stimulate this type of work in that area. A study was also made 

of chromosomes in various population groups in India, for comparison with findings 

obtained in European groups. 

The Government of Cameroon has requested WHO assistance in investigating the 

problem of fatal hereditary anaemia of infancy. The prevalence of this condition is 

determined by the frequency of genes responsible for certain abnormal haemoglobins. 

No statistics are available for the incidence of these haemoglobinopathies in Cameroon, 

but the limited survey work carried out shows the problem to be of some magnitude. 

The Government wishes to conduct population surveys to determine prevalence rates and 

distribution, and to develop diagnostic and counselling services for these conditions. 

Consultant assistance was given in 1963 on the strengthening of the diagnostic services 

already available, the training of personnel for conducting population surveys, and the 

setting -up of a new research unit reference centre for haemoglobin variants. 
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Training 

An international training course on laboratory and field methods in human 

population genetics was given in November and December 1963, in Bombay, India, for 

about 20 participants from southern Asia. The course provided theoretical instruction 

on population genetics and mechanisms of heredity, and made available recent advances 

in simple laboratory and field techniques. 
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INNUNOLOGY 

The main activities in 1963 - the first year of the newly formed Immunology unit - 

were as follows. 

Contacts were made with laboratories, individual workers and national associations 

of immunologists. Visits were made to discuss the research programme of the WHO 

Immunology unit with immunologists in several countries and to gain their co- operation 

and interest. 

A programme was drawn up for WHO immunology research and training centres in 

developing countries, to combine the training of immunologists in those countries with 

the establishment of immunology research centres. In these centres, local people will 

work on the research problems related to the public health of the country, in 

collaboration with visiting expert immunologists from abroad. Staff members, with a 

consultant, visited Nigeria, Senegal and Uganda to find the most suitable place for a 

prototype centre. In addition to this programme, a small number of research workers 

in immunology were awarded WHO fellowships for further training. 

The first steps were taken in the unification of nomenclature and, with the help 

of papers submitted by experts, arrangements were made to hold a scientific meeting on 

the problem of nomenclature of immunoglobulins in 1964. 

In the field of services to research, WHO is encouraging the supply of immuno- 

logical reagents of the necessary quality and quantity by supporting national 

programmes in this field and by arranging for the establishment of a reference 

laboratory for a limited group of reagents. 

Contact was made with the International Committee on Laboratory Animals and 

further steps to ensure the availability of certain animals needed for research in 

immunology are to be expected in 1964. 

Contracts for technical services were made with 10 investigators to stimulate 

progress in key areas in the field of immunochemistry and immunopathology. 

A Scientific Group on the Research Programme in Immunology was held in November 

1963 to review the past activities of WHO and to recommend specific future plans for 

the Immunology unit in the light of the scientific achievements in world immunological 

research during 1963. 
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ANTIBIOTICS 

International Centre of Information on Antibiotics, Liège 

The work of the Centre (see Volume I, page 270) has continued and the possibilities 

of identifying new antibiotics rapidly by chromatography are being explored. 

Microbial sensitivity testing 

The leading laboratory and 15 collaborating laboratories have compared the 

reference method with each local method and studied the individual factors involved. 

The results are being statistically analysed and a group of consultants will meet in 

1964 to examine them and decide on the orientation of future work. 
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BIOLOGICAL STANDARDIZATION 

Since the beginning of 1963 the following further developments in biological 

standardization have taken.place.. 

Studies have been undertaken of a number of hormones such as lysine vasopressin 

(prepared from the pituitary gland of the pig), human growth hormone, erythropoietin 

and angiotensin. These hormones are of research as well as therapeutic interest. 

A number of enzymes of importance in human medicine have aroused recent interest. 

These include streptokinase -streptodornase, renin and plasminogen. 

Five laboratories have agreed to collaborate in a co- ordinated research project 

to develop a laboratory assay method for typhoid vaccines. Work has been initiated 

to obtain materials to serve as international standards for measles and influenza 

virus vaccines. 

Studies have been made, in a number of collaborating laboratories, of several 

antisera in order to select material which can be used for the identification of the 

group of tick -borne encephalitis viruses. Further work on this subject is being 

planned. Five types of Clostridium botulinum antitoxins (Types A, B, C, D and E) 

have been established as international standards and a sixth type (Type F) antitoxin 

is being studied for standardization. 
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PART V. ENVIRONMENTAL HEALTH 

VECTOR CONTROL AND INSECTICIDE RESISTANCE 

In August 1963 WHO convened a Scientific Group on the Genetics of Vectors and 

Insecticide Resistance in which eight of the leading workers in this field took part. 

The Scientific Group reviewed the progress made so far and recommended a basic 

programme of research on the science of vector genetics. In addition, a few pilot 

experiments to test genetical means of controlling some of the important vectors of 

disease were suggested. Among these were experiments in the control of insects by 

novel methods, such as the release of sterile or incompatible individuals to compete 

with natural populations or the introduction of self -propagating and deleterious genes. 

The Group suggested that pilot field trials be carried out in Burma in conjunction with 

the WHO Filariasis Research Unit that has been set up in Rangoon, in the Pacific, and 

in Africa, for the control of Culex pipiens fatigans, Anopheles scutellaris and 

A. gambiae, and tsetse fly respectively. The Group also made recommendations on the 

role which WHO might play in the furtherance of research on vector genetics, especially 

as regards the formulation of international nomenclature and of specifications for 

standard strains, and the dissemination of information. 

At the end of 1962 a consultant carried out a second survey in Afghanistan, which 

indicated that lice were much more resistant to DDT than in 1958. There was also an 

indication of resistance to activated pyrethrins and, in one instance, of resistance 

to gamma -BIC (lindane) in the Kabul area. Typhus outbreaks reported in 1963 from certain 

areas in Afghanistan have been controlled by the use of BIC, in place of DDT, as 

recommended by the consultant. 

As part of the programme for the development of biological control procedures a 

Symposium on Culture Procedures for Arthropod Vectors and their Biological Control 

Agents was held at the beginning of October in Gainesville, Florida. Twenty -six 

participants from 16 countries attended. This meeting will have particular importance 

in studies involving the sterilization of male insects by irradiation or chemicals. 

During 1963 the total number of compounds under evaluation increased to 800 and 

some 85 compounds are in various advanced stages of testing. Three more compounds 

were tested on a village scale for residual activity against adult anopheline mosquitos 

during 1963; however, only one of them appears to have a degree of residual activity 

sufficient to make it a potentially useful insecticide for the malaria eradication 

programme. 
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A new class of compounds - chemosterilants - was introduced into the evaluation 

scheme during 1963 and special criteria were drawn up for the testing of this new 

group of materials. Towards the end of the year 40 potential chemosterilants were 

under evaluation. 

A recent discovery by one of the laboratories collaborating with WHO in the 

scheme for the evaluation of new insecticides has given new impetus to the research 

for negatively correlated insecticides. It was observed that when DDT-resistant 

mosquitos were subjected to selection pressure by one of the new candidate carbamate 

insecticides, a reversion to susceptibility to DDT was produced. Research designed 

to reveal the basic nature of this phenomenon is under way. 

During the 1963 testing season at the Insecticides Testing Unit, Lagos, Nigeria, 

further evaluation was made of a residual fumigant organo- phosphorus compound to study 

its effect on the behaviour of the main vector of malaria in the area, and in addition 

one organo -phosphorus and two carbamate compounds were tested as residual sprays in 

the villages. The consultant -toxicologist with the Unit suggested that one of the 

carbamates appeared to have too high a toxicity for widespread use. The organo - 

phosphorus compound appears to be quite promising and further evaluation was undertaken. 

A number of short -term consultants have visited the site of the Filariasis Research 

Unit in Rangoon, Burma, in order to survey the situation as regards the adult ecology 

and larval habitats of the vector, the degree of insecticide susceptibility or 

resistance to already introduced insecticides, and parasitology and epidemiology. 

The assembled reports of these consultants were considered by a special scientific 

group which was called in April in order to recommend a five -year programme of research 

for the Unit. The ultimate goal of the programme which was outlined is effective 

control of the vector and, through it, of the disease. 

Considerable new information has been obtained on the behaviour of gravid female 

mosquitos, which may lead to the selective insecticidal control of this very important 

segment of the adult mosquito population. Strains of the vector from Rangoon have 

been established in several laboratories in different parts of the world. Each 

candidate insecticide compound will be placed under heavy selection pressure in one 

laboratory prior to field trials in Rangoon in order to estimate the length of time 

for which effective adult or larval control is likely to be obtained. Another 
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laboratory is studying the genetics of Rangoon strains, seeking lethal or non - 

compatible genes which might be suitable for release into field populations. A 

combination of effective materials and methods is being sought whereby control of the 

vector may be maintained until environmental engineering changes will reduce its 

numbers to below a level where transmission of disease is likely to occur. 

In the field of toxicology, WHO was able during the year to encourage work on 

the effect on man of carbamate insecticides which will have an important bearing on 

the use of these materials in the field. In addition, it has collaborated with the 

Iranian Government in toxicological investigations of two organo- phosphorus and one 

carbamate insecticide in field trials designed to indicate the compounds that may be 

used in place of DDT and dieldrin when resistance to these two materials has emerged. 
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MEMBERSHIP OF ADVISORY COMMITTEE ON MEDICAL RESEARCH 
(as at )1 December 1963) 

Name 

ANNEX I 

Country Term of Office 

Professor S. Adler Israel 1962 -1966 

Dr W. Barry Wood, jr United States of America 1963 -1966 

Professor L. van den Berghe Belgium 1959 -1961 

Professor C. H. Best Canada 1963 -1966 

Professor O. Bier Brazil 1963 -1966 

Professor A. Biernacki* Poland 1962 -1965 

Professor N. N. Blohin USSR 1962 -1965 

Professor D. Bovet Italy 1959 -1962 

Sir Austin Bradford Hill United Kingdom 1959 -1962 

Professor L. Bugnard France 1959 -1963 

Sir Macfarlane Burnet Australia 1959 -1963 

Professor C. Chagas Brazil 1959 -1962 

Professor J. Charvat Czechoslovakia 1959 -1961 

Professor I. Chavez Mexico 1959 -1961 

Professor H. Chiari Austria 1959 -1961 

Professor R. Courrier France 1962 -1965 

Dr W. R. S. Doll United Kingdom 1963 -1966 

Professor Z. Ermol'eva USSR 1959 -1961 

Professor H. Hamperl Federal Republic of Germany 1962 -1965 

Professor C. Heymai.s Belgium 1959 -1962 

Sir Harold Himsworth United Kingdom 1959 -1963 

Professor B. A. Houssay Argentina 1962 -1965 

Professor V. R. Khanolkar India 1959 -1963 

Professor A. Lacassagne France 1959 -1961 

Professor R. F. Loeb United States of America 1959 -1962 

Professor W. LUffler Switzerland 1959 -1961 

Sir Samuel Manuwa Nigeria 1962 -1965 

Deceased in July 1963 
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Name 
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Country Term of Office 

Professor P. G. Sergiev USSR 1959 -1963 

Dr J. A. Shannon United States of America 1959 -1963 

Professor A. Vartiainen Finland 1963 -1966 

Professor A. J. Wallgren (Chairman) Sweden 1959 -1963 
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ANNEX II 

SCIENTIFIC GROUPS AND OTHER RESEARCH MEETINGS 

Communicable Diseases 

Virus Diseases 

Scientific Group on Research 17 -21 November 1958 Geneva 

on Virus 

Meeting on Arthropod -borne 20 -21 November 1958 Geneva. 

Viruses 

Scientific Group on Research on 3 -10 March 1959 London, Paris 

Trachoma 

Scientific Group on Research on 9 -14 March 1959 Geneva 

Birds as Disseminators of 

Arthropod -borne Viruses 

Scientific Group on Virus 15 -21 August 1961 Geneva 

Diseases 

Scientific Group on Research on 22 -28 August 1961 Geneva 

Trachoma 

Meeting of Advisers on Research 25 -27 October 1961 . Geneva 
on Yellow Fever 

Meeting on Measles Vaccine Studies 10 November 1961 Washington 

Meeting on Comparative Virology 9 March 1962 New York 

Meeting on Mycoplasma and Respiratory 10 April 1962 Leiden 

Diseases 

Scientific Group on Research on 30 May - 1 June 1962 Geneva 

Yellow Fever in East Africa 

Scientific Group on the Human 16 -18 July 1962 Geneva 

Diploid Cell 

Meeting on the Co- ordinated Study 30 -31 January 1963 Prague 

of Animal Influenza 

Meeting of the Directors of the 1 -6 July 1963 Geneva 

WHO Respiratory Virus and 
Enterovirus Reference Centres 
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Scientific Group on Rickettsial 
Diseases in Man 

Meeting of Directors of WHO Serum 
Reference Banks 

Scientific Group on Measles 
Vaccine Studies 

Scientific Group on Yellow Fever 
in East Africa 

Scientific Group on Trachoma 
Research 

Cholera 

Scientific Group on Research on 
Cholera 

Moeting of Advisers on Field and 
Laboratory Studies of Cholera 
Vaccines 

Оthе_^ Enteric Diseases 

Meeting on Field Trials of Typhoid 
Vaccine 

Meeting on the Laboratory Aspects 
of Field Trials of Typhoid 
Vaccines 

Meeting of Laboratory Workers to 
discuss the Results of Typhoid 
Vaccine Laboratory Studies 

Tuberculosis 

Scientific Group on Research in 
Tuberculosis 

Tuberculin Testing 

Neeting of Advisers on Tuberculin 
Tasting of Cattle 

Scientific Group on Research in 
Tuberculosis 
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8-15 July .1963 

9 -12 July 1963 

15 -20 July 1963 

29 -31 October 1963 

17 -21 December 1963 

2 -6 April 1962 

30 November - 

5 December 1962 

27 -30 August 1959 

9 -10 December 1959 

26-29 November 1962 

26 January - 
2 February 1959 

16 -18 December 1959 

23-28 May 1960 

Geneva 

Geneva 

Geneva 

Geneva 

Geneva 

Geneva 

Geneva 

London 

London 

Geneva 

Geneva 

Geneva 

Geneva 
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Mycobacteria 

Meeting of Advisers on Laboratory 4 -7 December 1961 

Methods for the Drug Sensitivity/ 
Resistance Determination of 
lyeobacteria 

Meeting of Research Workers on 
Non -specific Tuberculin 
Sensitivity in Man and Animals 

Leprosy 

Scientific Group on Research on 
Leprosy 

Scientific Meeting on Rehabilitation 
in Leprosy (WHO /Leonard Wood 
Memorial /International Society for 
the Rehabilitation of the Disabled) 

Treponematoses 

Scientific Group on Research on 
Treponematósis 

Malaria 

Scientific Group on Research on 
Malaria 

Bilharziasis 

Scientific Group on Research in 
Bilharziasis (Molluscicides) 

Scientific Group on Research in 
Bilharziasis (Chemotherapy) 

Scientific Group on Research in 
Bilharziasis (Assessment of 
Medical and Public Health 
Importance) 

Scientific Group on Research in 
Bilharziasis (Immunological 
Diagnosis of Bilharziasis) 

Scientific Group on Research in 
Bilharziasis (Pathobiology and 
Immunity) 

11 -13 December 1962 

16-20 February 1959 

21 -29 November 1960 

30 November - 

5 December 1959 

23 -27 November 1959 

9 -13 February 1959 

19 -24 October 1959 

18 -22 July 1960 

7 -12 August 1961 

11 -17 December 1962 

Annex II 

Geneva 

Kosice 
(Czechoslovakia) 

Geneva 

Ve llore 

Geneva 

Geneva 

Geneva 

Geneva 

Geneva 

Geneva 

Geneva 
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Filarial Diseases 

Scientific Group on Ophthalmological 24 -29 August 1959 Geneva 
Aspects of Onchocerciasis 

Scientific Group on Filariasis and 16 -21 November 1959 Geneva 
on Non -Ophthalmological Aspects 
of Onchocerciasis 

Meeting to draw up a Programme of 29 April - 3 May 1963 Geneva 
Research for the Filariasis Research 
Unit, Rangoon 

Zoonoses 

Scientific Group on Brucella Vaccine 8 -11 December 1959 Geneva 
- Trials in Man 

Meeting on Research on Rabies 9 -13 May 1961 Paris 

Scientific Group on Research in 20 -24 February 1962 Geneva 
Leptospirosis 

Meeting of Rabies Research Workers 7 -11 October 1963 Geneva 

Non-Communicable Diseases 

Cancer 

Discussions on Comparative Medical 1 -5 December 1958 

Studies on Cancer and Cardiovascular 
Diseases 

Washington 

Consultant Group on Cancer 15 January - Geneva 
15 February 1959 

Scientific Group on Research on 23 -26 March 1959 Geneva 
Cancer 

Scientific Group on Planning of 1116 January 1960 Geneva 
Co- ordinated Research in 
Comparative Medicine (Neoplastic 
Diseases of Animals) 
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Scientific Group on Methods of 

Evaluation of the Carcinogenicity 
of Food Additives 

European Meeting of Investigators: 
Study of the Incidence of Leukaemia 
in Patients treated with Radiation 
for Cancer of the Cervix 

Conference on Comparative Studies 
in Leukaemias 

Scientific Group on Research in 
Leukaemias and other Neoplastic 
Conditions of the Haematopoietic 
Cells 

Working Group on Histopathological 
Nomenclature and Classification 
of Mammary Tumours 

Annex II 

15 -19 February 1960 Geneva 

1 -2 September 1960 

27 February - 

3 March 1961 

12 -18 December 1961 

Geneva 

Philadelphia 

Geneva 

10 -15 September 1962 London 

Scientific Group on Histopathological 4 -8 February 1963 
Nomenclature and Classification of 
Ovarian Tumours 

Meeting on Epidemiological Studies in 14 -15 February 1963 
Comparative Oncology 

Scientific Group on Histopathological 20 -26 August 1963 
Nomenclature and Classification 
of Bone Tumours 

Second European Meeting of 
Investigators: Study of the 
Incidence of Leukaemia in Patients 
treated with Radiation for Cancer 
of the Cervix Uteri 

Meeting of Investigators: 
Epidemiology and Pathology of 
Oropharyngeal Tumours 

Cardiovascular Diseases 

Scientific Group on Research in 
Cardiovascular Diseases 

Geneva 

New York 

Geneva 

12 -13 September 1963 Geneva 

8 -15 October 1963 

16 -18 March 1959 Geneva 

New Delhi 
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Scientific Group on a Research 
Programme in Cardiovascular 
Diseases 

50 May -5 June 1960 Geneva 

Scientific Group on Research in 5 -8 October 1960 Geneva 
Comparative Medicine 
(Cardiovascular Diseases cf 
Animals) 

Meeting of Pathologists: 17 -20 October 1960 Prague 

Combined Epidemiological and 
Pathological Studies of 
Atherosclerosis in Europe 

Scientific Group on Comparable 5 -11 December 1961 
Methodology for the Epidemiological 
Study of Hypertension and Ischaemic 
Heart Diseases 

Geneva 

Meeting of Investigators on 19 -24 March 1962 Moscow 
Combined Epidemiological and 
Pathological Studies of 
Atherosclerosis 

Meeting of Investigators on 50 November - London 
Comparative Aspects of CVD in 1 December 1962 
Swine and Poultry Atherosclerosis 

Combined Epidemiological and 5 -7 December 1962 Geneva 
Pathological Studies of 
Atherosclerosis - Grading Session 

Meeting on Combined Epidemiological 22 -26 April 1965 Prague 

Studies of Atherosclerosis 
Grading Session 

Meeting on Combined Epidemiological 22 -28 September 1965 Yalta, USSR 
Studies of Atherosclerosis 
Grading Session 

Nutritional Diseases 

Scientific Group on Iron Deficiency 6 -7 October 1958 Geneva 

Anaemias 
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Meeting of Advisers on Nutrition 
Research 

Scientific Group on Research on 
Nutrition 

Scientific Group to Advise on the 
planning of Investigations on 
Megaloblastic Anaemias 

Scientific Group on Nutritional 
Anaemias 

Scientific Group on Research in 
the Nutritional Anaemias 

Public Health Practice 

Public Health Administration 

Scientific Group on Research in 
Public Health Practice 

Scientific Group on Research in 
Public Health Practice 

Organization of Medical Care 

Meeting to Revise the Questionnaire 
on the Cost and Means of 
Financing Medical Care Services 

Nursing 

Scientific Group on Research in 
Nursing 

Radiation Health 

Scientific Group on the Research 
Aspects of the Treatment of 

Radiation Injury 

Scientific Group on Radiobiology 

Meeting of Investigators in the 
Field of Studies in Areas of 
High Natural Radiation 

11 -13 March 1959 

5-6 March 1960 

18 -23 June 1962 

2 -7 September 1963 

16-19 September 1963 

29 August - 

3 September 1960 

1-8 May 19б1 

19-21 June 1962 

4 -9 November 1963 

27 -29 April 1959 

25 -27 April 1960 

12 -15 December 1961 

Annex II 

Geneva 

New York 

Geneva 

Geneva 

Caracas 

Geneva 

Geneva 

Geneva 

Geneva 

Geneva 

Geneva 

Rio de Janeiro 
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Annex II 

Human Biology and Pharmacology 

Human Reproduction 

Scientific Group on the Biology 2 -8 April 1963 Geneva 

of Human Reproduction 

Scientific Group on the Physiology 2 -7 December 1963 Geneva 

of Lactation 

Human Genetics 

Discussions on Research in 28 -30 April 1959 Ann Arbor 

Human Genetics 

Scientific Group on New Methods 19 -20 May 1959 Geneva 

of Research in Human Genetics . 

Scientific Group on Research in 27 November - Geneva 

Population Genetics of Primitive 3 December 1.962 

Groups 

Immunology 

Study Group on Immunological and 15 -19 December 1958 Geneva 

and Haematological Surveys 

Scientific Group on Research on 9 -13 March 1959 Geneva 

Vaccines 

Scientific Group on Immuno- 22 -27 January 1962 Geneva 

prophylaxis and Immunotherapy 

Scientific Group on Immunopathology 12 -17 March 1962 Geneva 

Scientific Group on Tissue Antigens 9 -14 April 1962 Geneva 

and Transplantation 

Scientific Group on Immunochemistry 7 -12 May 1962 Geneva 

Scientific Group on Research 4 -9 June 1962 Geneva 
Programmes in Immunology 

Scientific Group on Research 26 November - Geneva 

Programmes in Immunology 2 December 1963 



Antibiotics 

Scientific Group on Research 
on Antibiotics 

Scientific Group on Research on 
Antibiotics. Establishment of a 
Centre for Antibiotics and for 
Micro- organisms producing them 

Addiction -Producing Drugs 

Scientific Group on the Evaluation 
of Addiction Liability of Drugs 

Safety and Efficacy of Drugs 

Scientific Group on the Evaluation 
of the Safety and Efficacy of 
Drugs 

Environmental Health 

Vector Control and Resistance 

Scientific Group on Research in 
Insecticide Resistance and 
Vector Control 

Scientific Group on Research 
on the Evaluation and Testing 
of Insecticides 

Scientific Group on Insect Biochemical 
and Physiological Research 

Scientific Group on the Utilization 
of Biotic Factors in Vector 
Control 

Seminar on Vector Control 

Fourth Meeting of Directors of 
Insecticide Research 
Collaboration Laboratories. 
Progress Report 1961 -1962 

26-)0 May 1959 

18 -22 July 1960 

9 -14 December 1963 

4-8 March 1963 

5 -9 January 1959 

)0 November - 

4 December 1959 

Geneva 

Geneva 

Geneva 

Geneva 

Geneva 

Geneva 

25 -29 September 1961 Geneva 

29 October - Geneva 
2 November 1962 

5 -9 November 1962 Geneva 

4 -8 February 1963 Geneva 

Annex II 
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Scientific Group on the Genetics 5 -9 August 1963 Geneva 
of Vectors and Insecticide 
Resistance 

Meeting on Specifications and 19-23 August 1963 Geneva 
Analytical Methods for 
Pesticides 

Symposium on Culture Procedures 30 September - Gainesville 
for Arthropod Vectors and their 4 October 1963 Florida 
Biological Control Agents 
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ANNEX III 

COLLABORATIVE RESEARCH PROJECTS 

TABLE 1. DISTRIBUTION OF PROJECTS BY SUBJECT 

WHO 
Unit 

Subject of Research 
No. of 
projects 

No. Of 

institutions 
involved 

No. of 

investigators 
No. of 

countries 

VIR Arbor viruses 5 5 6 4 

Enteroviruses 1 1 1 1 

Influenza 7 5 4 4 

Measles 5 4 4 4 

Polioviruses 6 4 4 3 

Respiratory virus 2 2 2 2 

Smallpox 3 2 3 3 

Trachoma 2 2 2 2 

Serology 12 12 12 10 

Yellow fever 1 1 1 1 

Virus structure 1 1 1 1 

BD Typhoid vaccine 6 6 6 6 

Cholera 2 2 2 1 

TB Bacteriology 10 7 10 7 

BCG 3 3 3 3 

Chemotherapy 2 2 2 2 

Epidemiology 1 1 1 1 

Eradication 2 2 2 2 

Tuberculin 4 4 5 3 

LEP Genetics & Epidemiology 2 2 2 2 

Serology 1 1 1 1 

Lepromin 6 6 6 6 

Histopathology 1 1 1 1 

* 
Until 30 September 1963 
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TABLE 1. DISTRIBUTION OF PROJECTS BY SUBJECT (continued) 

WHO 
Unit 

Subject of Research 
No. of 

projects 

NO. Of 

institutions 
зΡ.nvolved 

No. of 

investigators 
No. of 

countries 

TFP Microbiology 4 3 4 3 

Transmission 5 5 5 3 

Clinical Trials 5 5 6 5 

Chemoprophylaxis 2 2 2 1 

VDT Treponematoses - Biology 10 10 11 10 

Treponematoses - Serology 2 2 2 2 

ME Malaria - Chemotherapy 15 14 15 11 

Malaria - Entomology 20 18 20 15 

Malaria - Epidemiology 5 4 5 4 

Malaria - Immunology 5 5 5 5 

Malaria - Parasitology 9 9 10 6 

Malaria - G6 PD studies 1 1 1 1 

PD Bilharziasis: 

Biological control 1 1 1 1 

Chemical control 10 10 11 9 

Chemotherapy 3 3 3 3 

Experimental 9 8 8 7 

Public Health Aspects 1 1 1 1 

Immunology 8 7 8 7 

Vectors 3 3 3 2 

Filariasis 8 8 9 8 

Other Parasitic Diseases: 

Ascariasis 1 1 1 1 

Mycotic Diseases 1 1 1 1 

Trypanosomiasis 1 1 1 1 
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TABLE 1. DISTRIBUTION OF PROJECTS BY SUBJECT (continued) 

WHO 
Unit 

Subject of Research 
.. _......._... 

No. of 

projects 

No. Of 

institutions 
No. of 

investigators 

No. of 

countries 

VPH Zoonoses 

Animal viruses 2 2 2 2 

Brucellosis 11 11 11 7 

Hydatid Disease 5 4 4 4 

Leptospirosis 3 3 3 3 

Rabies 14 14 15 10 

Toxoplasmosis 2 1 1 1 

Other Zoonoses 3 3 3 3 

CAN Comparative Oncology 6 6 6 4 

Epidemiological studies 5 6 7 5 

CVD Blood Pressure 4 4 4 4 

Electrocardiogram studies 1 

Cardiac Pain 1 1 1 1 

Cardiomyopathy 2 2 2 2 

Comparative Cardiology 12 11 11 7 

Epidemiology 5 5 6 5 

NUTR Nutritional Anaemia 8 7 7 5 

Protein Requirements 2 2 2 2 

SOH Toxic Substances 2 20 20 18 

Mental Fatigue 1 1 1 1 

lIC Integration of Health Care 2 2 2 2 

Cost of Health 1 6 1 6 

MCI Birth Weight 1 57 37 18 
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TABLE 1. DISТRIBUTION OF PROJECTS BY SUBJECT (continued) 

Unit 
Subject of Research projects 

No. of 

Institutions 
involved 

investigators countries 

RI .Measurement_ of Ionizing 3 2 2 2 
Radiation 

Leukaemia 1 52 32 9 

Human Genetics 5 7 7 6 

Congenital Malformation 1 35 55 17 

BS Biological Standardization 9 7 6 6 

Drug Evaluation 2 2 2 2 

APD Immunology 2 2 1 1 

EH Food Hygiene 1 1 1 1 

Environmental Biology 1 1 1 1 

VC Insecticide Resistance 41 35 37 15 
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Annex III 

TABLE 2. DISTRIBUTION OF PROJECTS BY WHO UNITS 

Virus Diseases 

Bacterial Diseases 

Tuberculosis 

Leprosy 

Venereal Diseases and Treponematoses 

Malaria Eradication 

Parasitic Diseases 

Vetërinary Palib Нé�1th 

Cancer 

Cardiovascular Diseases 

Nutrition 

Social and Occupational Health 

Organization of Medical Care 

Maternal and Child Health 

Radiation and Isotopes 

Addiction -producing Drugs 

Biological Standardization 

Environmental Health 

Vector Control 

45 

8 

22 

2б 

12 

55 

4б 

40 

11 

25 

10 

3 

3 

1 

10 

2 

11 

2 

41 

Total - 373 
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TABLE 3. DISTRIBUTION OF PROJECTS BY WHO REGIONS 

Region No. of Projects 

AFRO б3 

AMRO 95 

ENRO 31 

EURO 208 

SЕАно 27 

WPRO �+5 
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TABLE 4. GEOGRAPHICAL 

No. of projects 

Algeria 1 

Argentina 5 

Australia 8 

Austria 3 

Belgium 2 

Brazil 11 

British Guiana 1 

Canada 2 

Ceylon 3 

Chile 3 

China (Formosa) 3 

Colombia 2 

Congo (Brazzaville) 1 

Congo (Leopoldville) 3 

Czechoslovakia 17 

Denmark 13 

Ethiopia 3 

Finland 3 

France 15 

Gambia 1 

Germany 15 

Greece 2 

Guatemala 1 

Hong Kong 17 

India 21 

Indonesia 2 

Iran 5 

Ireland 4 

Annex III 

DISTRIBUTION OF PROJECTS 

No. of projects 

Israel 13 

Italy 17 

Jamaica 1 

Japan 17 

Kenya 3 

Lebanon 2 

Liberia 4 

Malaya 7 

Mali 1 

Malta 1 

Mexico 2 

Netherlands 8 

New Guinea 1 

New Zealand 1 

Nigeria 11 

Norway 3 

Panama 1 

Peru 1 

Philippines 6 

Poland 6 

Romania 1 

Senegal 2 

South Africa 14 

Southern Rhodesia 4 

Spain 4 

Sudan 2 

Sweden 7 

Switzerland 5 
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TABLE 4. GEOGRAPHICAL DISTRIBUTION OF PROJECTS (continued) 

Syria 

Tanganyika 

Thailand 

Turkey 

UAR 

Uganda 

No. of projects 

United Kingdom 

Upper Volta 

United States of 
America 

USSR 

Venezuela 

Yugoslavia 

No. of projects 

1 

8 

1 

2 

5 

7 

51 

4 

60* 

10 

4 

12 

* 
Including one project in Alaska and one in Puerto Rico. 



ANNEX IV 

WHO REFERENCE CENTRES, 1958 -1963* 

TABT,F 1 DÏSi'HIBUTIÓЛJ OF CEЛITRES BY SUBJECT 

WHO 

Unit 
Subject International Regional Collaborating 

laboratories 
No. of 

countries 

VIR Arthropod -borne Viruses 7 7 

Enterovirus 1 5 6 

Influenza 2 2 

Poliomyelitis 3 3 

Serum Banks 1 2 3 

Respiratory Viruses 2 5 5 

BD Enteric Phage Typing 1 1 

Salmonella 2 . 

2 

Staphylococcus Phage Typing 1 1 

Shigella 2 2 

. VDT ТroponematoSes 
... ..... 

NE Malaria 1 1 

Ю B11horzic Antigen 1 1 

Snail Identification 1 1 

Griseofulvin Sensitivity 1 4 4 

Le i shmani as i s 1 1 

VPH Brucellosis 1 15 5 15 
** 

Toptospi?'osis 6 6 

* * 

Until 30 September 196) 

Combined WHO /FAO Centres 
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ТАВТ. 1. DISTRIBUTION OB CENTRES BY' SUBJECT (continued) 

U_zit 
Subject International Regional 

Collaborating 
laboratories 

No. of 

countries 

CAN Soft Tissue Tumours 1 5 5 

Lam.. Tumours .._ ._ . .. 1 5 6 

Mammary Tumours 1 4 . 5 

Leukaemia, etc. 1 6. 7 

Tumour Bearing Animals 1 .1 

Transplantable Tumour strains 1 1 

Oropharyngeal Tumours 1 

ES Biological Standards 2 2 

Antibiotic Information 1 1 

1Ё 'S Blood Groups 1 1 

APD Pharmaceutical Quality 
Control 
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Annex IV 

TABLE 2. DISTRIBUTION OF CENTRES BY WHO UNITS 

Subject International Regional 
Collaborating 
laboratories 

No. of 

countries 

Virus Diseases 6 22 11 

Bacterial Diseases б 3 

Venereal Diseases & Treponematoses 3 2 

Malaria 1 1 

Parasitic Diseases . 4 4 7 

Veterinary Public Health 1 21 5 6 

Cancer 5 2 20 15 

Biological Standardïzation # 3 

Addiction -producing Drugs 1 1 

Total 31 45 29 
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TABLE 3. DISTRIBUTION. BY. WHO REGIONS 

Subject International Regional 
Collab�>rting 
laboratories 

No. of 

countries 

Region of Africa 5 2 3 

Region of the Americas 12 7 10 6 

Region of the Eastern Mediterranean 1 1 

Region of Europe 17 23 14 16 

Region of South -East Asia 1 3 

Region of the Western Pacific 10 3 1 

Total 31 45 29 30 
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Annex IV 
TABLE 4. GEOGRAPHICAL DISTRIBUTION OF REFERENCE CENTRES 

Country International Regional 
Collaborating 
laboratories 

Argentina 1 

Australia 3 

Belgium 1 1 

Brazil 2 

Czechoslovakia 3 

Denmark 4 2 

France 1 2 3 

Greece 1 1 

Germany 1 

India 1 1 

Italy 2 2 

Israel 1 

Japan 5 3 

Malaya 2 

Mexico 1 1 

Netherlands 2 1 

Nigeria 1 

Norway 1 

Peru 1 1 

Sweden г 1 1 

Switzerland 1 

South Africa 4 1 

Tunisia 1 

Turkey 1 

United Kingdom 9 3 2 

United States of 
11* 5 6 

America 

USSR 3 1 

Uganda 1 

Yugoslavia 1 1 

Total 31 45 29 

Including one in Puerto Rico. 



ANNEX V 

TABLE 1. GRANTS TO INDIVIDUAL INVESTIGATORS By SUBJECT 

AND BY YEAR OF AWARD 

Subject 1960 1961 1962 1963 Total 

Virus Diseases 1 1 2 

Filarial Diseases 1 2 3 

Other Parasitic Diseases 1 1 

Cancer 1 1 

Genetics 1 2 3 

Endemic Goitre 1 1 

Endocrinology 1 1 

Environmental Biology 1 1 

Total 1 2 3 7 13 

* 
Until 30 September 1963 

TABLE 2. GRANTS TO INDIVIDUAL INVESTIGATORS BY COUNTRY OF 

ORIGIN OF THE INVESTIGATOR AND BY YEAR 

Country 1960 1961 1962 1965 Total 

Australia 1 1 2 

Brazil 1 1 2 

Canada 2 2 

France 1 1 2 

Greece 1 1 

Israel 1 1 2 

Japan 1 1 

Sweden 1 1 

Total 1 2 3 7 13 



ANNEX . VI.... 

АЕSЕАнСн GRANтs (1961-196))* 

ТАВТ I. DISTRIBUTION'ВY'YEAR AND BY SUBJECT 

Training grants Exchange of 
research 
workers 

Total 
Junior Senior 

1961 1962 1963 1961 1962 1963 1961 1962 1963 

Virus Diseases 1 3 2 3 3 4 16 

Enteric & Diarrhoeal 
1 2 3 1 7 

Diseases 

Tuberculosis 1 1 

Leprosy 1 1 2 

Treponematoses 2 1 3 

Parasitic Diseases: 
Filariasis 5 5 

Bilharziasis 1 1 2 3 5 4 16 

Other 1 3 1 4 1 10 

Malaria 1 1 . 

Zoonoses 2 1 3 

Cancer 2 2 2 2 8 

Cardiovascular Diseases 1( +1) 2( +1) 1( +2) 2 4 1 11(+4) 

Nutrition 3 1 1 5 

Human Genetics 1 1 , 

Public Health Practice 1 2 2 5 

Vector Control & 
1 1 2 4 

Resistance 
Environmental Health 1 2 3 

Biological Standardization 1 1 

Pharmacology 1 1 . 

Immunocology 2 1 1 4 

Other 1 1 1 2 5 

Total 1 3 13 6( +1) 14( +1) 6( +2) 15 32 22 112(+4).. 

Three years, total 17 30 69 116 

* 
Until 30 September 1963. 

Figures in brackets denote grants supported by the Swedish National 
Association against Heart and Chest Diseases. Two additional grants were 
awarded in 1960. 
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TABLE 2. RESEARCH GRANТS BY ORIGIN OF GRАNTRF (1961 -196)) 
* 

Research grants Exchange of 

.,_ .._ . rese.аrch .wо.rkerS ............ ... 

Country 
. 

Junior Sf nioг 

Australia 1.. 2 

Belgium .... ....._ ............. 1... (1) .. 1 

Brazil 2 5 

Cameroun 1 1 

Chile 2 

Czechoslovakia 3 2 

Denmark 2 

Ethiopia 1 1 

Finland l 

France 1 4 

Hungary (1) 

India 1 5 

Israel 2 3 

Italy 1 

Jamaica 1 

Japan 2 4 

Kenya 1 

Malaya 2 1 1 

Mali 1 

Neer . Zealand 1 

Netherlands 2 

Nigeria 3 1 

Nс5rw . '" , , . . , 

Peru (1) 

Poland 2 

Senegal 1 
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Annex VI 

TABLE 2. RESEARCx GRANTS BY ORIGIN OF GRANTEE (1961-1963) * (continued) 

Country 
Research grants 

Exchange of 

research workers 
Junior Senior 

South Africa 2 

Southern Rhodesia 1 

Sweden 3 

Switzerland 3 1 

Tanganyika 3 

Thailand 1 

UAR 1 1 3 

Uganda 1 

United Kingdom 1( +1) 13 

Upper Volta 1 

United States of 
America 

1 1 5 

USSR 1 

Yugoslavia 1 1 

17 30 69 

* 
Until 30 September 1963. 

Figures in brackets denote grants supported by the Swedish National Association 
against Heart and Chest Diseases. Two additional grants were awarded in 1960. 


