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A report of the medical research programme of WHO for 1958 -1961 was sub- 

mitted to the Executive Board at its twenty -ninth session and in resolution ЕВ29.L:7 

the Board requested ". . . the Director -General to transmit the report to the 

Fifteenth World Health Assembly together with the comments made during the twenty - 

ninth session of the Executive Board ". 

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

Fifteenth World Health Assembly. 

The comments made during the twenty -ninth session c_. the Executive Board, 

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

as contained in the Minutes of the Board, are provided in pursuance of resolution RR29.R7: 

"б. MEDICAL RESEARCH PROGRAMME FOR 1958 -1961: Item 2.11 of the Agenda 

(Document FR29/9)1 

The DIRECTOR- GENERAL, introducing his report (document EB29/9) on the medical 

research programme of WHO from 1958 to 1961, said that it was based on the report he had 

presented to the Advisory Committee on Medical Research in June 1961 in response to the 

request it had made the previous year. After the discussions that had taken place in 

•ACMR in June 1961, he had thought it would be useful for a report of that nature to be 

brought to the attention of the Board and, if the Board so wished, the Health Assembly, 

so as to give a better picture of what had been accomplished since 1958 after the 

approval by the latter of an intensified research programme. 

The report gave an account of WHO's early efforts in the field of research, and of 

the way in which activities had been extended and finally intensified. It also des- 

cribed the meetings of the planning groups and developments during the planning period. 

A list of the types of activities WHO should pursue would be found on pages 4 and 5, 

and they were subsequently dealt with subject by subject. Annex 1 gave a list of 

research projects. 

In his report to ACMR that latter list had been more complete, but as the material 

was extremely lengthy and perhaps not of very general interest, he had not reproduced it 

in the present document. However, if any member of the Board wished to hay.e a copy the 

document could easily be made available. 

Annex 2 listed meetings of ACNE, scientific groups and other scientific advisory 

bodies. 

It was important for the Board to be aware of what had been done and of the signi- 

ficance of the programme as a whole, particularly when considering the balance in 

WHO's programme. Naturally, much of the Organization's attention had been taken up 

with helping governments to solve their health problems by the application of modern 

1 ЕВ29/Min/2 Rev.1, pp. 53-58 
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knowledge, but in order to carry out that task with the greatest efficacy, research must 

be supported and not allowed to lag behind. Experience showed that knowledge and 

techniques could not necessarily be applied in all countries in the same way, because 

conditions varied. That had been most strikingly demonstrated in the malaria eradi- 

cation programme, when certain technical problems had come to the fore during the 

phase of implementation. Similar situations appeared in almost all other spheres of 

WHO's activities, and the need for the Organization to foster and co- ordinate research 

had become increasingly apparent. 

It had been felt at the outset that the programme would have to develop slowly, 

and it had largely been dependent upon voluntary contributions, received almost 

entirely from one country. If, with the help of an analysis such as the one con- 

tained in his report, governments could be made to see what were the possibilities of 

expansion, they would surely wish to take a more active part in the programme and it 

would be most welcome if they were to offer fellowships as well as funds so that the 

programme could be expanded. Since voluntary contributions to all intents and 

purposes had hitherto emanated only from one country - the United States of America - 

the programme had to be in part at least financed from the regular budget. 

He hoped that the Executive Board, in examining the programme, would give some 

guidance as to its further elaboration during the coming years and would sanction its 

transmission to the Health Assembly for further observations and suggestions. 

Dr WATT, alternate to Dr van Zile Hyde, congratulated the Director- General on 

the very clear account given of the notable work accomplished by WHO in its research 

programme, which provided a unique opportunity for bringing together research workers, 

who very often were unaware of what was being done in other countries, though their 

aims were so often similar. That achievement in itself was enough to justify the 

initial investment. He spoke from personal experience of the value of such contacts. 

He earnestly hoped that the report would be thoroughly studied rather than be 

given a purely superficial perusal, particularly as it adumbrated exciting and 

valuable prospects for future activity. 
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Dr BRAVO associated himself with Dr Watt's commendation of a very clear and com- 

prehensive exposé of what had been done and what WHO hoped to do in the, future. 

He was somewhat surprised to notice no mention amongst the very interesting 

projects listed of an investigation into a possible vaccine against measles which had 

recently been studied by an expert committee in Washington, which had expressed the 

view that such a line of research might yield very fruitful results. 

Dr SНAНEEN welcomed the Director- General's useful report. He had been pleased 

to note from the information given in the first paragraph of page 23 that the BCG • product from a particular laboratory in Tokyo had been markedly heat stable, which was 
of great significance for tropical and sub -tropical countries. He would be interested 

to know what work was being done on vole bacillus vaccine. 

Dr VANNUGLI joined in the words of praise for the admirably complete report which 

so well highlighted the trend towards encouraging research on subjects that could give 

useful practical results. However, he was anxious to draw attention to the problem of 

chronic degenerative diseases, and more particularly rheumatism, which was becoming 

more and more of a problem in many countries. He wondered whether research in that 

domain could be incorporated in the programme. 

Mr CISSÉ DIA also applauded the work being done, which had been of proved value, • but he wished to emphasize that although newly independent states certainly stood in 
need of fellowships, they had first to use the limited numbers of trained personnel. 

to help in the planning of their health services, and it would be only at a later 

stage that they could release persons to take up fellowships in specialized 

institutions abroad. . 

Professor GARCIA ORCOYEN said that the praise expressed by previous speakers 

was well deserved: the research programme was evidently proceeding very satisfac- 

torily. It represented one of the most complex elements in WHO's work and the 

orientation of such a programme created special difficulties. Since Member countries 

were at different levels of development, it was not easy to evolve a general plan. 

The Advisory Committee had played an enormous part in paving the way for 

putting the programme into operation and had successfully grappled with many problems. 

They all owed a debt of gratitude to its members. 
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The DIRECTOR- GENERAL thanked members for their observations. An examination of 

past developments would indeed show that research workers had been usefully put in touch 

with one another and those contacts that WHO had sought to bring about were more lasting 

and widespread in their ramifications than a simple gathering of persons attending some 

particular meeting. The contacts often led to further correspondence and collaboration. 

In reply to Dr Bravo, he said that WHO had been represented at the meeting in 

Washington and some suggestions about work on a measles vaccine were to be submitted to 

ACMR. 

Referring to the point raised by Dr Vannugli, he said that at the outset the 

programme had been confined to the subjects specified by the Health Assembly, but it 

was hoped as time went on to cover other diseases. The Board would be considering at 

its present session some communications from non -governmental organizations concerning 

research on rheumatism and diabetes. 

In connexion with Mr Cissé Dia's remarks, he observed that some information was 

given on page 5 of the report concerning the training of research workers, an activity 

which would need to be extended in the future. So far, not a great deal had been done 

in that domain and considerable expansion was planned for 1963. Newly independent 

states were faced with serious problems, but those like Senegal, where medical schools 

existed, could certainly make a start on basic scientific research and would no doubt 

be able to take advantage of the training programme. A candidate from Cameroun was e 
already taking advantage of it and was studying at Cambridge. 

In conclusion, he wished to express the Secretariat's gratitude to АСMR and the 

various working groups that had helped to elaborate the programme. 

Dr KAUL, Assistant Director -General, said in reply to Dr Shaheen that although 

experiments with the vole bacillus vaccine had demonstrated its protective capacity, 

the Organization was concentrating on BCG and was not at present intending to under- 

take any work on the former. 

It was hoped to develop procedures that would achieve better standardization with 

BCG so that more comparable results could be obtained. 
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The CHAIRMAN suggested that a draft resolution on item 2.11 might be circulated 

for consideration at the following meeting, when any further comments on the item 

could also be made. (For adoption of resolution, see minutes of the third meeting, 

section 3.)" 

"3. MEDICAL RESEARCH PROGRAMME FOR 1958 -1961: Item 2.11 of the Agenda (Documents 
ЕВ29/9 and RR29 /WP /4) (continued from the second meeting, section 6).1 

Dr NAВULSI, Rapporteur, read the draft resolution contained in document EВ29/WP /4, 

. as follows: 

'тhе Executive Board, 

Having examined with interest the report submitted by the Director -General 
on the medical research programme of WHO from 1958 -1961, 

1. NOTES with appreciation the report of the Director- General; 

2. THANKS the Advisory Committee on Medical Research for the valuable 
guidance it gives the Organization in the development of its intensified 
medical research programme; 

З. THANKS the members of the scientific groups which have also greatly 

helped the Organization in this connexion; and 

4. REQUESTS the Director -General to transmit the report to the Fifteenth 

World Health Assembly together with the observations made by the Executive 
Board.' 

The DIRECTOR- GENERAL said that proposals had been made for amending the intro- 

ductory paragraph by replacing the words 'from 1958 -1961' by 'for 1958 -1961'; and 

for the words 'in this connexion', at the end of paragraph 3, to be replaced by the 

words 'in planning this programme'. It had also been suggested that paragraph 4 

should end at the words 'Fifteenth World Health Assembly', the remainder of the para- 

graph being deleted. 

Ев29/Min/3 Rev.1, pp. 66-67 
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Dr BRAVO agreed with the first two of those suggested amendments, but did not 

understand the purpose of the third (to delete the words 'together with the obser- 

vations made by the Executive Board'). All the comments that had been made in the 

Executive Board had been in support of the Director -General, and the phrase would 

therefore serve to strengthen his position vis -à -vis the Assembly. He accordingly 

proposed its retention. 

Dr VANNUGLI supported Dr Bravo's proposal. 

The DIRECTOR - GENERAL said that if the Executive Board wished to retain the phrase 

he would suggest that the word 'observations' be replaced by the word 'comments', since 

the observations of the Executive Board were an integral part of the resolution. The 

final phrase would then read: 'together with the comments made during the twenty - 

ninth session of the Executive Board'. 

The amendments were adopted. 

Decision: The draft resolution, as amended, was adopted (see resolution EB29.R7)." 
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INIRODUCTIOi1 

This report is based upon one presented by the Director - General to the Third 

Meeting of the Advisory Committee on Medical Research in June 1961 which was 

prepared to fulfil the wish of the Committee. The Committee felt that such a 

statement would help them to understand more clearly the total research effort of WHO. 

In this document, after a brief survey of the development of the research 

activities of the Organization, there are summaries of the results of work in 175 

projects during 1958 -1961. Annex 1 contains a list of the titles of these research 

projects. . 

The details of the Organization's research programme and its development 

especially since 1958 have been published in the Official Records of WHO. However, 

a brief outline might help to put its achievements into perspective. 

Early research policy 

One of the functions of WHO contained in its Constitution (Article 2 (n)) is 

"to promote and conduct research in the field of health ". The Second World Health 

Assembly in 1949 laid down the guiding principles that should be applied in the 

organization of research under the auspices of the World Health Organization. 

Later World Health Assemblies and subsequent sessions of the Executive Board 

indicated the directions that WHO's research activities might follow and stressed 

that research and co- ordination of research were essential functions of the 

Organization. . 

WHO should encourage, support and op- ordinate work in existing national 

institutions and should not consider the establishment of its own international 

research institutions. 
2 

1 WHA2.19 

2 WHA2.19, WHA2.32 and EU? .R15 and WHA7.52 
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First priority should be given to problems related to WHO's programme and research 

should be part of the duty of field teams supported by WH0.1 Support for research 

should be oriented to encourage the assumption of responsibility for its continuance 

by local agencies.1 

WHO should assist and encourage free communication between national research 

centres2 and should be particularly interested in research of an international 

character .3 

Member States with suitable research resources were urged to co- operate with 

WHO in research programmes applicable to international health4 and in striving to 

overcome the shortage of highly trained medical research workers in the world. It 

was also stressed that WHO should keep in close touch with other specialized agencies 

interested in research in fields related to health.t 

Expansion of WHO's research activities 

The Eleventh World Health AJsembly5 in June 1958 agreed that WHO ebuld 

"profitably expand its role in research" and asked the Director- General to study the 

rolе of WHO in research and to prepare a plan with costs. This was done with the 

assistance of a grant of $ 500 000 from the United States Government. The Twelfth 

World Health Assembly in May 1951 accepted this plan and upon it the research 

programme of WHO has been developed. The Advisory Committee on Medical Research 

(АСMR) was established "to provide the Director - General with the necessary scientific 

advice in relation to the research programme ". The Special Account for Medical 

Research was established to receive voluntary contributions in any form and $ 500 000 

� wЊA 2 .19 

2 .Ев8 . А54 

ЕВ15.R789 ti,rнA7.52 

� WНА7.52 

5 tiНAЫ.35 

Г 
� ИНА12.17 
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were added to the regular working budget for 1960 for the medical research programme 

in that year. 'Thé Special Account has received contributions of $ 500 000 in 1960 

and 1961 from the United States Government and the National Institutes of Health 

of the United States Public Health Service have supported some of WHO's research 

programmes to the sum of $ 480 000 annually (August 1961). 

The Intensified WHO Medical Research Programme1 

The planning of the Intensified WHO Medical Research Programme, as it was originally 

called, was financed from the grant from the United States Government and was started 

by two groups of internationally recognized leaders in the medical sciences which met 

in Geneva in August and October 1958. These groups recommended that the research 

programme of WHO should be primarily concerned with the solution of problems needing 

international co- operation and with the solution of major problems where local 

action is inadequate. It was recommended that WHO should be concerned mainly with 

supporting thé expansion of work in world health problems especially those related to 

WHO's programmes and with the development of medical research generally and particularly 

in countries Where it was just commencing. To implement these recommendations WHO 

should assist in training and in the exchange of research workers, in planning of 

research, in developing methods widely applicable and in giving financial support. 

1 

The second group in addition stressed the importance of standardization of materials, 

techniques, definitions etc. 

WHO in research, as it does in its other spheres, should act through existing 

national organizations and encourage their maximal development. WHO cannot avoid 

supporting research in basic problems since these will arise from practical needs. 

1 
Off. Rec. W1d 11th Org 95, Annex 5 



There are certain broad indications for international co- operation in the 

solution of medical problems. Among these are those in which all or many countries 

are involved such as in human genetics or many communicable diseases, in which 

epidemiological studies are needed to reveal differences in frequencies or severity 

as steps towards finding causes and undertaking prevention, in which problems of 

limited extent are to be studied because their solution may have wide implications, 

in which problems need investigation in countries which cannot undertake the necessary 

investigations and in which internationally acceptable standards of various kinds are 

required. 

The planning period 

Since the meetings of these two groups in 1958, WH0 has called together scientific 

groups on research on different subjects, consisting of 6 -8 specialists of whom one or 

two should have wider interests and experience. Up to the end of 1961, 38 of these 

have met and the subjects dealt with are given in Annex 2. The recommendations of 

previous WHO expert committees and study groups were taken into account. Each 

scientific group reviews all the aspects of its particular subject and reports on 

what work is being done and what WHO might take up. These reports, which are restricted 

documents, are to the Director -General who presents them to the ACMR. The АCMR reviews 

the -recommendations in these reports and advises the Director - General what work it feels 

WHO might support, taking into account the problems in the particular field which need 

solution and their relation to WHO's total research programme and financial resources. 

The ACMR has met in October 1959, June 1960 and June 1961. A report of the 

work of the research programme of the Organization was presented to the last meeting 

of the ACIR, The Committee endorsed the programme and expressed satisfaction with 

the progress that had been made. 

Types of activity 

WHO's medical research activities have consisted of: 

(1) Collaborative research undertaken by investigators in national institutes 

or laboratories upon the request of WHO and which for the most part implements the 

recommendations of the Advisory Committee on Medical Reserrch. The projects 

comprising this work are listed in Annex 1. A few applications for financial 

support of research have been received from individual investigators and three 

grants have been awarded. 



(2) Services to research comprise a large proportion of WHO's activities and 

include international reference centres, establishment of biological standards, 

standard nomenclatures, techniques, substances, preparations etc. Some of this 

work is indicated in Annex 1. 

(3) Training of research workers and exchange of research workers commenced in 

1961 and nine of the former and five of the latter have received grants to enable 

them to work with experienced investigators in countries other than their own. 

These fourteen workers came from four of the WHO regions, namely Europe (7), 

Eastern Mediterranean (4), Africa (1) and South -East Asia (2). The studies have 

been undertaken in countries in three regions, namely the Americas (4), Europe (7), 

Eastern Mediterranean (2) and one from the Eastern Mediterranean went to America 

and Europe. The subjects were concerned with Communicable Diseases (8), 

Cardiovascular Diseases (3), Nutrition (1), Genetics (1) and Geographical Pathology 

(j). 

Fields of research 

The branches of medical science in which WHO has been, or is active and which are 

reviewed in this report are given in the following Table 1. 

TABLE 1. NUMBER OF PROJECTS IN THE DIFFERENT FIELDS OF RESEARCH 

Subject Number of Projects 

Communicable diseases 
Virus diseases 16 

Tuberculosis 19 

Leprosy 10 

Treponematoses 12 

Enteric diseases 4 

Zoonoses 6 

Bilharziasis 8 

Onchocerciasis and filariases 5 

Malaria 23 

Insecticide resistance and vector control 22 103 

Antibiotics 2 

Immunology 1 

Biological standardization 10 

Cancer 13 

Cardiovascular diseases 5 

Human genetics 4 

Nutrition 6 

Radiation health 9 

72 175 



Distribution of research supported 

WHO is giving support to a number of collaborating workers in institutes and 

laboratories in all parts of the world where there are adequate facilities (Table 2). 

Since WHO's general programme has developed as assistance to governments upon 

their request it follows that much of WHO's work and past research was orientated to 

countries requiring assistance. The present research programme continues this 

orientation. For this reason, a large part of WHO's support is devoted to 

investigations which although they may be carried out :n more developed countries 

are also of great interest to rapidly developing ones. 

International reference centres and other services to research are mainly based 

upon institutes in more developed countries because in such institutions research is 

active and facilities are available. This is, however, by force of circumstance 

and where practical, as with the reference centre for cardiomyopathies in Uganda, 

they may be in the tropics. 
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TABLE 2. DISTRIBUTION OF RESEARCH PROJECTS IN COUNTRIES AND TERRITORIES BY WHO REGIOP:3 

Number of 
projects 

i 

Number 
о 1 

projects ј 

AFRICA EUROPE 
Camerions (Southern) 1 Belgium 2 
Federation of Rhodesia & Nyasaland 1 Czechoslovakia 11 
Kenya 3 Denmark 15 
Liberia 2 Finland 1 

Mali 1 France 11 
Nigeria 8 Germany 5 

South Africa 4 Hungary 2 
T nganyika 4 Ireland 2 

Uganda 4 Italy 8 

Upper Volta 2 Malta 1 

Netherlands 5 
AMERICAS Norway 2 

Argentina 1 Poland 3 
Brazil 9 Romania 2 

Canada 1 Sweden 4 

Guatemala 3 Switzerland 2 

Guiana (British) 1 USSR 2 

Jamaica 1 United Kingdom of Great Britain 38 
Mexico 3 and Northern Ireland 
Puerto Rico 3 Yugoslavia 4 

USA 33 
Venezuela 4 SOUTH -EAST ASIA 
Costa Rica 1 Burma 

India 17 
EASTERN MEDITERRANEAN 
Israel б WESTERN PACIFIC 
Lebanon 1 Australia 2 
Tunisia 2 Japan 8 

fUАR (Egypt) 2 Malaya 2 
Philippines 1 

Singapore 1 

West New Guinea 1 

Tokelau Islands 1 

The total of projects numbered in Table 2 exceed 175 (see Table 1) because some 
projects are active in more than one country. 

It will be seen from Table 2 that the 175 research projects involved work in 

53 countries. Further details will be found in the List of Research Projects - 

Annex 1. 
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COMMUNICABLE DISEASES 

VIRUS DISEASES 

1. INTRODUCTION 

The virus research programme is based upon the recommendations of the 

Scientific Group on Virus Research which met in Geneva in October 1958, and the 

recommendations of the ACMR in 1959. The principle fields, namely, respiratory 

viruses, er_teroviruses, arthropod -borne viruses, smallpox and trachoma are all 

related to important world -wide public health activities. In all of these fields 

epidemiological studies have been encouraged and the establishment of reference 

centres, international, regional and national, is an important service to research, 

as is the development of standard methods and preparations. Reference laboratories 

also have an important part to play in the training of research workers. In all 

these fields many Investigations have been supported and the first results of some 

of these are present awaiting publication. 

2. REFERENСЕ LABORATORIES 

The value of reference laboratories in facilitating progress in the elucidation. 

of virus disease problems is clear, and the ,,stablishment and support of these 

laboratories is, and will be, one of WHO's main contributions in the virus field 

particularly during periods, such as the present, when many viruses are being 

isolated and identified for the first time, and when the relationship of some of 

them to human diseases is not fully understood. The functions of these laboratorio 

have already been described to the Advisory Committee. 

In the list below are given the reference laboratories which have already been 

established and those for which negotiations are in progress are indicated as 

"proposed ". 

2.1 Influenza centres 

World Influenza Centre, National Institute for Medical Research, London 

International Influenza Centre for the Americas, Communicable Diseases 

Centre, Georgia, United States of America 

In addition there are 59 national influenza centres and 10 WHO influenza 

observers in 48 countries. 



2.2 Centres for respiratory virus diseases other than influenza 

International Reference Centre, National Institute for Medical Research, 

London, and Salisbury, Wilts. 

The Ivanovski Institute, Moscow (proposed) 

South African Institute for Medical Research, Johannesburg 

A laboratory in the United States of America, to be designated. 

2.3 Poliomyelitis regional centres 

The Americas 

Western Europe 

Eastern Europe 

Africa 

South -East Asia 

Western Pacific 

Department of Epidemiology and Public Health, 

Yale University, New Haven, United States 

of America 

Institut Pasteur, Paris 

Institute for Poliomyelitis Research, Moscow 

Poliomyelitis Research Foundation, Johannesburg 

Department of Bacteriology, University of 

Malaya, Singapore 

National Institute of Health, Tokyo 

Eastern Mediterranean Virus Research Laboratory, The Hebrew University, 

2.+ Other enterovirus centres 

World Reference Centre 

Jerusalem 

Department of Virology, Baylor University, 

Houston, Texas, United States of America 

(setup in 1961) 

Africa South African Institute for Medical Research, 

Eastern Europe 

Johannesburg 

Institute for Poliomyelitis Research and 

Institute for Virus Prophylaxis, Moscow 

(proposed) 
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2.5 Centres for arthropod -borne viruses 

Africa East African Virus Research Institute, 

Entebbe 

. Eastern Europe Encephalitis Laboratory, Institute of Virology, 

Moscow (proposed) 

Western Europe National Institute for Medical Research, 

Mill Hill, London, N.W.7 (proposed) . 

Australia The John Curtin School of Medical Research, 

The Australian National University, 

Canberra, A.C.T. (proposed) 

The Americas A laboratory to be designated 

The need for reference laboratories will increase rapidly in the next decade 

and progressive increases in financial support will be necessary to enable them 

to carry out their duties. The establishment of standard reagents, particularly 

sera, is urgent because upon it depends a rational approach to the question of 

classification of viruses. 

RESPIRATORY VIRUSES 

The programme covers influenza viruses and also the other respiratory viruses. 

3.1 Influenza 

The collection and distribution of information on influenza viruses isolated 

in the influenza centres and other laboratories from outbreaks continues, and the 

value of early information on the type and sub -type of viruses isolated is fully 

appreciated by the centres and by governments. 

3.1.1 Histopathological studies on influenza 

Professor J. Mulder and Dr Hers of Leiden, Netherlands, have been studying 

for some years the pathology of primary influenzal pneumonia and secondary bacterial 

pneumonia in human beings, using modern histological methods including fluorescent 

antibody techniques. They are also studying experimental infections in mice and 

ferrets. The studies have already thrown light on the basic pathology of influenza 



infection of the cells of the respiratory tract and on the relation between influenza 

virus and bacterial invaders. The work (in collaboration with Dr D. A. J. Tyxrell, 

Medical Research Council Common Cold Research Unit, Salisbury, United Kingdom,) 

on mice will soon be published and the study of material from human beings and 

experimentally- infected ferrets continues. The publications will include numerous 

colour photographs and the human studies will be published as an Atlas of Influenzal 

Histopathology. 

3.1.2 Laboratory study of strains of influenza virus from human and animal sources 

The study of strains of influenza virus from human and animal sources is still 

in progress in the laboratories of Dr Werner Henle in Philadephia and Professor 

Raska in Prague. So far only swine viruses have shown substantial cross -antigenicity 

with human strains. 

3.2 Other respiratory viruses 

3.2.1 International Reference Centre 

Emphasis in 1960 was on the establishment of the International Reference Centre 

for Respiratory Virus Diseases other than influenza. By agreement with the British 

Medical Research Council, the Centre was established jointly at the National Institute 

for Medical Research, Mill Hill, London, and the Medical Research Council Common Cold 

Research Unit, Salisbury, Wiltshire. The functions of the Centre are similar to those 

of other reference centres. 

3.2.2 Epidemiological studies of respiratory virus infections 

Support is given to the important studies on volunteers which have been in 

progress at Salisbury for some years. The conditions of isolation at Salisbury 

are available at few other research centres. These studies include the investigation 

of the pathogenicity of newly- isolated strains of virus, the immunological responses 

they induce and the clinical syndromes they cause. 

The respiratory virus programme in the next five years will be mainly concerned 

with the development of reference services, including standardized reagents. Support 

will be given to epidemiological studies on the new viruses (for example at the Common 

Cold Unit at Salisbury) and to studies on the role of viruses in respiratory illness 

in children, and in special groups such as soldiers and miners. 
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4. ENTEROVIRUSЕS 

The programme includes poliomyelitis viruses and the other enteroviruses. 

4.1 Poliomyelitis 

The WHO programme on poliomyelitis which commenced in 1953 to study certain 

aspects of epidemiology and to give assistance to countries in vaccination 

programmes will be revised because of the changes brought about by the widespread 

vaccination with inactivated and attenuated vaccines. The programmes of development 

of poliomyelitis and other enteroviruses will be developed as a single programme. 

4.1.1 Spread of poliomyelitis viruses by the respiratory route 

Though opinion at present favours the spread of poliomyelitis virus by the 

alimentary route, the older theory of respiratory spread cannot be disregarded. 

Professor Meenan in Dublin is studying this question. He has pointed out that 

infectivity appears to be greatest in the early stages of the disease when virus 

is present in the throat. If virus can be demonstrated in the throats and in the 

saliva of cases in the early stages of illness this would support the hypothesis. 

The studies, which include the titration of the virus in the saliva, are still in 

progress. 

4.1.2 Field trials of live poliovirus vaccine in Costa Rica 

A study by Professor J. R. Paul and Dr D. Horstmann is in progress in Costa 

Rica on the spread of the vaccine strains of virus in home contacts in village 

communities. The preliminary results showed that about one -third of the vaccinated 

children excreted enteroviruses, including polioviruses. The efficacy of the 

vaccination measured by virus excretion and by serological responses was low. The 

study continues with special reference to inference between enteroviruses and to 

possible changes in the virulence of the vaccine viruses after excretion. 

4.1.э Wild poliomyelitis viruses in countries using inactivated vaccines and 
countries using attenuated vaccines (proposed) 

Some countries for the next few years will use mainly inactivated vaccines 

and some mainly attenuated vaccines. The difference in the type of vaccines 

provides an opportunity for a comparison of the prevalence of the three serotypes 

of virus in the different countries and a plan has been drawn up for the collection 

of information by the regional poliomyelitis laboratories and, it is hoped, by some 

national laboratories. This study can probably be made at no special cost to WHO. 
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4.1.4 Immediate identification and preservation for future study of strains 
of poliovirus from paralytic cases in the vaccinated (proposed) 

The Expert Committee on Poliomyelitis which met in June 1960 pointed out that 

at present there is no reliable method of distinguishing "wild" strains of virus 

from vaccine -derived strains, but that technical advances may make such a 

differentiation possible in the future. The Committee therefore recommended that 

strains of virus from paralytic cases in the vaccinated and their contacts be 

collected, typed and then stored for future study. The regional poliomyelitis 

centres have been asked to indicate to what extent they can implement these 

proposals and to give estimates of costs. 

4.2 Other enteroviruses 

The establishment of an international reference centre in 1961 for entero- 

viruses (excluding poliomyelitis), under the direction of Professor J. L. Melnick, 

Department of Virology, Baylor University, Houston, Texas, and of a regional 

reference laboratory, under Dr J. H. S. Gear, at the South African Institute for 

Medical Research, Johannesburg, marks another step forward in WHO's programme on 

enterovirus infections. 

4.2.1 Enteroviruses in the tropics 

A study of enterovirus infection in the tropics has been commenced by 

Professor Collard, Ibadan, and Dr Macnamara, Yaba, Nigeria. They will investigate 

the prevalence of enteroviruses in the local populations and the relation of 

enteroviruses to clinical illness. In this study the epidemiology of arthropod -borne 

virus infections is also being investigated. 

5.. IMMUNOLOGICAL AND HAEMATOLOGICAL SURVEYS AND SERUM REFERENCE ВANKS 

Immunological surveys of communities or of special groups have often been 

made in the past. These surveys have usually been concerned with only one 

communicable disease. The Study Group on Immunological and Haematological 

Surveys emphasized that the usefulness of the sera collected could be greatly 

increased if surveys were planned for the sera to he also used for haematological, 

nutritional and biochemical examinations. This vh-uld involve very little extra 

cost. The blood might also be used for genetic studies. Thus these different 

interests should be co- ordinated in planning such surveys. WHO might co- ordinate 

the work and results, especially with respect to its own teams. 
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Moreove.r..the.preservation of a portion of each- sample would еnаblé -examinations 

to be made wh ëh -would provide retrospective information on the changing patterns of 

infection over the years. Re- examination of specimens when hitherto unrecognized 

viruses were isolated and identified would be very useful. To carry out these 

recommendations it was necessary first to establish "serum reference bank" in which 

the samples could be satisfactorily stored. 

A World Serum Reference Bank has been established at Yale University, with 

Professor J. R. Paul as Director, and regional reference banks have been established 

under Dr J. H. S. Gear at the National Institute for Medical Research, Johannesburg, 

and Professor K. Raska at the Institute of Epidemiology and Microbiology, Prague. 

WHO has provided freeze- drying equipment for the preparation of the specimens, storage 

cabinets and index systems, and has supported studies on the most satisfactory methods 

of freeze- drying the sera. 

The programme of serum reference banks and the collection of sera requires 

careful planning. The use of the unused portions of sera collected for specific 

purposes has already been mentioned but these sera are seldom from random samples 

of the population. If it were possible, at reasonable cost, to obtain periodically 

sera from true random samples of population in different parts of the world, the 

examination of such sera at intervals would be of considerable practical importance, 

e.g. in the epidemiology of influenza. 

The collection of sera presents many practical problems, particularly from the 

younger age -groups, from whom the most useful information is likely to be obtained. 

Sources of sera must be carefully selected so that systematic collections can be 

continued over the long periods required. 

These problems have been discussed with the directors of the serum banks. 

6. ARTHROPOD -BORNE VIRUSES 

Following recommendations of the Scientific Group on Virus Research, which met 

in Geneva in November 1958, and the Scientific Group on Research on Birds as 

Disseminators of Arthropod -borne Viruses, whï_:h met in Geneva in March 1959, a 

programme on arthropod -borne virus research was prepared and presented to the first 

session of the AСMR in October 1959. The programme was recommended for general 

support. 
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The WHO arthropod -borne virus research programme is aimed at: 

(1) increasing the knowledge on arthropod -borne viruses; 

(2) establishing the importance of each virus or group of viruses as 

producers of human disease; 

(з) determining how environmental changes by altering the distribution and 

movement of hosts and vectors, can influence the ecology of viruses; 

(4) establishing, through a better understanding of these problems, 

effective measures of control, or at least learning how to avoid man made 

errors which may lead to dangerous outbreaks of disease. 

In September 1960 a Study Group on Arthropod -borne Viruses met which 

recommended practical ways of implementing the programme. The first step was 

the organization of a system of reference laboratories. A regional reference 

laboratory has already been designated in Africa. 

Support has been given to the Virus Research Institute, East Africa High 

Commission, Entebbe, for studies of arthropod -borne viruses as agents of undiagnosed 

fevers in tropical populations. This Institute is also acting as a regional 

reference centre in Africa. The Virus Unit of the Department of Bacteriology, 

Ibadan University College Hospital, Nigeria, in co- operation with the Virus Research 

Institute of the West African Council for Medical Research, Nigeria, is receiving 

support for studies on the public health importance of arthropod -borne viruses in 

tropical populations. These studies also include investigations on the distribution 

and importance of the enteroviruses as producers of disease in tropical populations. 

The Department of Microbiology at the John Curtin School of Medical Research, 

Australian National University, is receiving support for studies on the epidemiology 

of arthropod -borne viruses in the Australasian region. 

As part of this WHO long -term collaborative programme, the Bombay Natural 

History Society has established several field stations in the Kutch district of the 

Saurashtra Peninsula, India, for netting, ringing and bleeding migrating birds and 

collecting their ectoparasites during the spring and autumn of 1960. Similar 

studies by the London School of Hygiene and Tropical Medicine were made in the 

spring of 1961 in southern. Spain along the route of birds migrating from Europe 

to Africa and vice versa. 
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New reference laboratories will be designated to complete the network and as 

soon as a suitable laboratory is available, a World Reference Centre will also be 

designated. Co- ordination of the work of these laboratories and Centre will be 

ensured by periodic exchange visits by members of the staffs to the laboratories, 

and by meetings of the directors of the reference laboratories. Scientific meetings 

of workers in this field consisting of virologists, entomologists, zoologists and 

epidemiologists will be convened to analyse results obtained, and to advise on 

further research activities. Recently a group of American workers has produced an 

arthropod -borne virus catalogue which is still incomplete. Following recommendations 

of the Study Group which met in September, this catalogue will be completed and if 

necessary WHO will undertake its maintenance and distriution. 

The possibility of assisting well -equipped ornithological stations to develop 

virological studies on migrating birds is being contemplated and some projects will 

be implemented. 

7. SМАт,т,Рох 

Because of the need of a potent and stable vaccine as the first requirement for 

a successful eradication programme, WHO initiated special studies several years ago. 

These studies have resulted in a prodиctiоп- method which ensures the supply of a 

_freeze -dried vaccine of high potency and stability. 

Fundamental technical knowledge for the eradication of smallpox is now available. 

There are, however, still many problems in need of clarification in epidemiology, 

immunology, pathogenesis and therapy, as well as in relation to the administrative 

aspects of the organization and evaluation of eradication campaigns. A solution of 

these problems will enable more effective measures to be taken to combat the disease, 

and will increase the pace of the campaign for the world -wide eradication of smallpox. 

Special studies were carried out in Madras in the spring of 1960. 

Purposes of the proposed studies are as follows: 

1. To determine the value of vaccinia hyperimmune gamma- globulin in the 

prevention of smallpox after known exposure. 

2. To study virus dissemination by taking air samples in the environment of 

a smallpox hospital. 

З. To determine the infectivity of cases in the pre -eruptive and eruptive 

phases of the disease. 
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4. To establish antibody levels of sera from samples of the vaccinated 

adult population. 

WHO assistance was given to Dr A. W. Downie, Professor of Bacteriology at the 

University of Liverpool, and Dr H. Kempe, Professor and Head of the Department of 

Pediatrics at the University of Colorado, to visit Madras for six weeks to study 

these problems. The results of the Madras studies may be summarized as follows: 

(a) A substantial reduction in the _ncidence of smallpox could be obtained by 

the administration of hyperimmune gamma -globulin to intimate family contacts. 

(b) Virus was absent from mouth- washings during the first and second days of 

fever but was found occasionally on the third day. Virus was increasingly frequent 

on sixth and seventh days but in most patients after the twelfth day virus could not 

be found by the technique used. Virus was present in greatest amounts in those 

patients who showed numerous lesions in the mouth, particularly on the tongue and 

lips, irrespective of the general severity of the disease. 

(c) Approximately 10 per cent. of the sera of the adult population tested in 

Madras had little or no neutralizing activity, despite the fact that the blood came 

from persons with good scars from primary vaccinations. 

(d) Virus was found in air samplings in locations presumably heavily contaminated 

with variola virus only once in 38 attempts. 

(e) A comparison of dried smallpox vaccine with fresh Indian buffalo calf lymph 

vaccine in revaccination showed conclusively that after the dried preparation there 

were approximately two -and -a -half times more successful takes than after the lymph 

preparation. 

Studies on the epidemiology, immunology, pathogenesis and therapy of smallpox 

will be continued in Madras, and in other suitable places. To concentrate 

facilities for these studies in Madras, a smallpox research unit is being established 

at the Infectious Diseases Hospital, Tondiarpet. It will receive technical advice 

and support from the Department of Bacteriology, University of Liverpool and the 

Department of Pediatrics, University of Colorado. 

Further research on the production of high- quality freeze -dried vaccine will 

also be supported. 

Studies on methods to evaluate results of vaccination campaigns in areas where 

such campaigns are taking place are being planned. Random samples of the populations 
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vaccinated during the mass Iaccination campaign will be revaccinated in order to 

assess the status of immunity of the population after the campaign. Financial 

provision for these studies has been made. 

8. TRAC1OMP. 

A WHO Scientific Group on Trachoma Research met in 1959 and made recommendations 

for a comprehensive research programme. A second Scientific Group is to meet in 

August 1961 to reappraise the situation and to report to the Expert Committee which 

is to be held immediately afterwards. 

The main research activities of WHO in trachoma are in etiology, epidemiology, 

immunology and therapy. Support has been given to the Trachoma Institute, Algiers, 

for research on tissue culture methods and on electronic microscopy studies of the 

different phases of virus growth and to the Hebrew University of Jerusalem for work 

on neutralization tests and fluorescent antibodies. The isolation and characterization 

of local strains of trachoma virus and the systematic laboratory screening of 

therapeutic agents are continuing in the microbiological laboratory of the Ophthalmic 

Centre, Tunis. A preliminary survey is being supported in trachoma in Taiwan where 

the prevalence is high and where facilities for investigation are good. This is in 

collaboration with the US Naval Medical Research Unit No. 2. Therapeutic trials are 

also in progress. 

Work on trachoma will incroase in the next five years. The precise activities 

to be undertaken by WHO will depend on the fields not fully covered by national 

investigators and on progress in the differentiation of strains of the virus and on 

vaccine production and testing. It must be stressed that, because of marked regional 

differences in the clinical, epidemiological and microbiological aspects of trachoma 

and associated infections, the results of studies in different countries cannot be 

pooled to give a valid composite picture of this disease. Thus combined multidisci- 

plinary research on the problem in one area is needed. Similarly the standard criteria 

and methodologies are needed which will permit comparative studies in other areas with 

contrasting patterns of disease. This broader field of research is one which the 

Organization is technically well- fitted to assist and which will be incorporated in 

the programme of collaborative studies in Taiwan. 

(List of research project titles, pages 107 -108) 
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тцвпRcцLOSIs 

1. INTRODUCTION 

WHO's research effort in the field of tuberculosis is largely aimed at developing 

and perfecting measures for the control and eventual eradication of the disease. 

A relatively high priority has been given to the improvement of the diagnostic 

tools, particularly to the development of a more specific tuberculin test and to the 

simplification of the methods for the bacteriological diagnosis of tuberculosis, 

permitting this diagnostic method to be extended even to areas with limited laboratory 

facilities. 

While there is no doubt as to the general protective effect and usefulness of 

BCG vaccination, the world -wide application of this prophylactic has raised certain 

problems requiring research. One concerns its protective value in the many tropical 

areas where the population shows a high prevalence of low -grade non -specific 

tuberculin sensitivity. Another problem is the increased need for standardization 

and quality control of BCG vaccine. It is expected that the introduction of freeze - 

dried preparations with their superior keeping qualities will contribute to the 

solution of this problem. A more long -range undertaking is the search for an 

immunogenic fraction of the tubercle bacillus which would not have the allergizing 

effect of BCG vaccine and thus would not destroy the diagnostic value of the tuberculin 

test. 

The large -scale use of modern antituberculosis drugs in the developing countries 

has met with many difficulties and a number of projects are under way to determine 

the most effective, economic and acceptable chemotherapy and chemoprophylaxis under 

the conditions prevailing in these countries. 

A prerequisite for the effective utilization of preventive and curative measures 

is a good knowledge of the epidemiological behaviour of tuberculosis. Research in 

this direction is being undertaken both in countries where the present objective is 

the systematic reduction of tuberculosis as well as in countries where the present 

objective is complete eradication of tuberculous infection. 
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2. THE MYCOBACTERIA 

In 1957 and 1958., WHO was conducting surveys on the prevalence of tuberculosis 

in some countries of Africa. It soon became evident that bacteriological examination 

by direct microscopy of sputum specimens is not a reliable diagnostic procedure as it 

usually only can detect tubercle bacilli in patients suffering from cavitary 

tuberculosis and expectorating large numbers of bacilli - 10 000-100 000 rods per ml of 

sputum. In sputa containing scanty acid -fast bacilli, the only efficient technique 

is culturing of pathological specimens. Examination by culture could not be made in 

the field owing to the lack of well -equipped laboratories. Sputum specimens were 

therefore dispatched to laboratories in Europe for examination by culture. However, 

contrary to expectations, the yield from cultures was not higher than that from 

microscopic examinations made in the field. In fact, there were instances where 

specimens demonstrating acid -fast rods on direct microscopy failed to show any growth 

culture even in patients not receiving chemotherapy. 

Investigations carried out by WHO in 1958 revealed that the reason for this poor 

yield on culture was the adverse effect of storage and transport on the viability of 

micro -organisms. On the other hand, examination by culture, although a complicated 

process, is becoming increasingly necessary for diagnostic and therapeutic purposes 

in developing countries. Therefore, the only solution to this problem appeared to 

be to develop simple culture techniques that could be employed under limited laboratory 

conditions. 

It has often been the experience, in survey programmes, that sputum specimens 

collected in the field have to be transported for long distances to reach even the 

nearest laboratory. This raised the question of preserving tubercle bacilli in 

pathological specimens. In this connexion, only certain preliminary experiments 

have been carried out to study the effect of light, temperature, and storage on the 

viability of tubercle bacilli. 

Examination in various European laboratories of pathological specimens received 

from different parts of the world showed that mycobacteria other than tubercle 

bacilli, such as mycobacteria avirulent to guinea -pigs and other atypical mycobacteria 

virulent for mice, are frequently encountered in tropical and subtropical areas. 
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It was considered to be of great interest to study the geographical distribution 

of these so- called atypical mycobacteria and at the same time to standardize 

methods of classifying mycobacteria. 

In addition to these major research projects, certain other studies have been 

carried out to improve culture techniques, e.g. the NaOH.HC1 method of treating 

pathological specimens proved detrimental to tubercle bacilli although it kept down 

the number of contaminations. Preliminary research showed that the addition of 

certain ammonium quarternary bases resulted in much better growth without at the 

same time increasing the contamination rate. 

The purpose of the research programmes in the field of mycobacteria is to 

develop simple and practical methods of bacteriological examination that could be 

applied in the developing countries and also in international campaigns. 

These studies form an integral part of the Organization's tuberculosis control 

programme, as the results of bacteriological examination are the only conclusive 

evidence of the disease. 

Most of these experiments are still in progress, but there is already enough 

indication that a lyophilized medium, that could be prepared in one place and that 

has a long expiry date, could profitably be employed for the culturing of tubercle 

bacilli. This would bring about a considerable simplification of culture techniques. 

Other experiments have shown the need for uniformity in classification procedures and 

also for setting up standard procedures and criteria for drug resistance. 

The possible recruitment of extra WHO staff would depend very largely on the 

future development of these projects, although it is not at present envisaged that 

such recruitment will be necessary. 

In addition to projects already begun, it is suggested that studies on the 

following new subjects should be undertaken during the next five years: (1) immuno- 

genic and allergenic fractions of mycobacteria; (2) isolation and use of mycophages 

for the classification of atypical mycobacteria; (з) simple technique for drug 

sensitivity determination of mycobacteria; (4) epidemiology and prevalence of drug - 

resistant mycobacteria in developing countries. 
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TUBERCULIN TESTING OF DOMESTIC ANIMALS 

The tuberculin test continues to provide the best available evidence of 

tuberculous infection in man. However, in many parts of the world, especially in 

tropical regions, many persons exhibit low -grade tuberculin allergy not caused by 

infection by Myc, tuberculosis. This phenomenon greatly hinders attempts to obtain 

a clear epidemiological picture in such countries. Considerable efforts have been 

made to develop more specific forms of tuberculin, but the results are still far from 

satisfactory, although some improvement has been obtained. A new field of approach 

was therefore considered worth exploring, namely, that of tuberculin testing of 

domestic animals. The advantage in this approach is that the test reactions could 

be correlated with a detailed anatomical examination, so that the chances of discoverin@ 

the causes of such non -specific reactions are much greater. 

The purposes of these activities are: (1) to obtain knowledge on the causes of 

non- specific tuberculin sensitivity in humans, and (2) to develop a low -dose tuberculin 

test that could be specific for cattle as well, thus avoiding uneconomical destruction 

of cattle. 

This programme is closely related to the problems of zoonoses which are under 

investigation by the Veterinary Public Health Unit. 

4. TUBERCULOSIS IMMUNIZATION AND в - CULIN ALLERGY 

A number of studies are carried out in order to test and improve the reliability 

of methods of standardization and quality control of BCG vaccine. The same studies 

are also to some extent concerned with the biological differences between various 

BCG strains. Methods of "viable counts" have already been investigated and have 

turned out to give different results in different laboratories. Studies of 

experimental immunity in mice are now under way; mice would be particularly suitable 

for routine control of vaccine because they are much cheaper than guinea -pigs, but 

with present techniques the experiments are more difficult and the results more 

variable with mice. 

The duration of allergy after BCG vaccination of human beings has been examined in a 

number of studies in Danish schoolchildren, and it has been shown that the allergy 

is practically constant over the first five years, apparently irrespective of the 

origin of the vaccine. A slight waning may occur but only if no tuberculin testing 

is carried out; a single low -dose tuberculin test is enough to reinforce the allergy 

to its original strength. 
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A number of studies have shown the BCG product from a particular laboratory 

(Tokyo) to be remarkably heat - stable and studies are now under way of the duration 

(over five years) of alley ( y ) allergy obtained with such vaccine after exposure to 37°C and 

50°C for several weeks. 

Studies carried out by WHO all over the world during the last 10 years have 

demonstrated a peculiar difference in the pattern of tuberculin sensitivity; in 

most regions individuals are either strongly allergic or not allergic, but in many 

places in the tropics there is a very large proportion of people with weak tuberculin 

sensitivity. The origin and meaning of this "low -grade allergy" is unknown, but 

there are indications that it might represent a degree of immunity so that BCG 

vaccination might be of limited value, or useless, in such persons. The most 

promising way of finding out would be to conduct a controlled trial of the immunogenic 

effect of BCG in a population with this kind of allergy. Efforts are now made to 

find a suitable place for such a controlled trial. 

There are two important methods of BCG vaccination, namely, intradermal 

vaccination and oral vaccination. Intradermal injection is generally considered 

the most efficient and is the only method used in WHO- sponsored BCG programmes. 

Oral vaccination has practical advantages in decentralized programmes and has again 

gained some ground in recent years, simultaneously with new developments in the 

production and application of oral vaccine. Comparative studies of oral and 

intradermal vaccination are therefore intended, first concerning the allergic effect 

and if possible followed at a later stage by a comparison of the immunogenic effect 

in a human population. 

Several laboratories are at present trying to develop a non -living vaccine, and 

a small scientific group will be gathered in 1962 to review the situation. When suer 

a vaccine has been shown to be immunogenic in animals and innocuous, a trial in a 

human population will be indicated. 

The low -grade sensitivity mentioned above represents a serious problem in the 

diagnostic use of the tuberculin test. A special tuberculin preparation has been 

developed in recent years in the Tuberculosis Immunization Research Centre, Copenhagen. 

which gives promise of a better discrimination between persons with high -grade and 

persons with low -grade sensitivity. Work is continued in the laboratory to further 

split this faction and in the field to study the specificity relative to other 

tuberculin preparations. 



5 CHEMOTHERAPY AND CHEМOPROPHYLAXIS 

The introduction of effective antituberculosis drugs, particularly isoniazed, 

has revolutionized the approach to the control of tuberculosis. However, although 

in the last 10 years extensive clinical trials have been made of different chemo- 

therapeutic regimens the problem of the best treatment under the conditions prevailing 

in the less -developed parts of the world is still far from solved. 

.This and related problems have been taken up by the Tuberculosis. Chemotherapy 

Centre in Madras (South India), of which V }i0 is a major sponsor. Since its start 

in 1Э56 the Centre has conducted a series of controlled trials designed to define the 

value of domiciliary chemotherapy in a population living under adverse socio- economic 

conditions. Oneimportant finding is that home treatment with isoniazid plus PAS 

is as effective as hospital treatment with the same combination drugs and another 

that the contacts of patients under domiciliary treatment are not exposed to any 

special risk of infection. Different forms of home treatment are also being 

compared and it appears from the first results that the combined regimen is more 

satisfactory than isoniazid alone. 

A. two -year controlled study of domiciliary treatment with isoniazid in "suspect" 

cases (X -ray positive, sputum negative) has recently been completed by the Chemotherapy 

Pilot Project in Tunis. The data from this study are currently being analysed. A 

four -year follow -up is planned. 

A particular problem of domiciliary chemotherapy in its present form is that it 

requires daily self -administration of drugs. Such regular self -administration is 

difficult to ensure and depot -drugs with prolonged action requiring only intermittent . 

administration would therefore present a considerable practical advantage. Preliminary 

studies on the preparation of such drugs have been started at the Institute of 

Pharmacology, University of Naples. 

Adequate management of chronic advanced cases-of tuberculosis is of considerable 

public.health importance in view of their usually high degree of infectiousness. A 

trial designed to assess the value of long - continued chemotherapy with massive doses 

of isoniazid or its reputedly less toxic methansulfonate derivative in the management 

of such cases was started in Czechoslovakia in 1960 with technical guidance from WHO. 

From early results it seems that continued chemotherapy substantially reduces 

infectiousness even in cases which are isoniazid- resistant. 
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In recent years it is becoming progressively evident from controlled experiments 

that isoniazid under certain conditions may be of use in the so- called secondary 

chemoprophylaxis of tuberculosis, i.e. the use of antituberculosis drugs in those 

who are infected, as demonstrated by a significant reaction to the tuberculin test, 

but who have no pathognomonic signs or symptoms of tuberculous disease. The benefit 

of such disease chemoprophylaxis and its acceptability in a community with a serious 

tuberculosis problem and limited resources has been investigated by the Chemotherapy 

Pilot Project in Tunis. 

6. TUBERCULOSIS EPIDEMIOLOGY AND MЕТНODS FOR THE CONTROL AND .ERADICATION 
OF TUBERCULOSIS 

Community -wide studies of the epidemiology of tuberculosis and of the relative 

impact of different antituberculosis measures have long been promoted by WHO. 

One such study devoted to the problems of a developing community is being 

conducted by the Field Research Station in Madanapalle, South India. Results from 

the first seven years (1950 -1957) have shown, inter alia, that 90 per cent. of all 

active cases occur among persons aged 20 years and over and that it may be profitable 

where resources are limited to concentrate mass X -ray examination on that age-group 

(which constitutes about one -half of the total population). It has also appeared 

that hospitalization of the bacillary cases may not be an effective control measure 

in a community where the average income is vary low and where loss of income even 

for short periods may be serious. Too many people refuse to accept or to continue 

hospital treatment. Trials of home treatment were therefore included in the project 

in 1958. The project which was started in 1950 as a joint undertaking of the 

Government of India, WHO and the Union. Mission Tuberculosis Sanatorium became in 1958 

the responsibility of the Indian Council of Medical Research. The project will be 

reviewed in the near future to determine to what extent and for how long WHO assistance 

is required. 

The epidemiology of tuberculosis in an advanced country with a low and declining 

incidence of the disease is the subject of a long -range study started by the Danish 

Tuberculosis Index in 1Э50 with assistance from WHO. This study which includes the 

total adult population of Denmark has already provided valuable data for the planning 

of eradication programmes. One important finding is that it is possible by a sinih)1e 

examination (tuberculin testing and chest photofluorography) to subdivide the populаt:L _. 
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into groups with markedly different risks of developing tuberculous disease and to 

pinpoint relatively small high -risk groups on which preventive efforts can be 

concentrated. The Danish Tuberculosis Index receives an annual grant from WHO 

which, it is expected, will be:Continued up to the end of 1964 to permit completion 

of the study. 

The health authorities of Czechoslovakia have shown considerable interest in 

promoting tuberculosis eradication and a small -scale pilot study of methods suitable 

for rapid reduction of tuberculosis infection and disease has been planned in 

consultation with WHO. The study is to be conducted in a limited area of Czechoslovak 

by the Institute for Epidemiology and Bacteriology, Prague. 

(List of research project titles, pages 109 -111) 

LEPROSY 

1. INTRODUCTION 

The Leprosy Unit was set up in November 1958. A Scientific Group on Leprosy 

Research was convened in February 1959 which reviewed the gaps in our knowledge and 

recommended a wide programme of research. The recommendations of the Study Group 

were reviewed in the first session of the АСМR. Several projects aimed at obtaining 

the transmission of human leprosy to laboratory animals and at the growth of M. ïeprae 

in culture media, have been initiated and some trials of leprosy drugs as well as 

studies of leprosy prevention, and epidemiological investigations, are now in progress. 

2. RESEARCH ON THE MICROBIOLOGY OF T,RPROSY has been given first priority because 

the transmission of N. leprae to laboratory animals and the cultivation of this 

micro- organism would enable many problems to be solved, and would have considerable 

impact on leprosy research and leprosy control. 

Ti this end, WHO has: 

(i) organized the regular supply of iced biopsies of human leprosy to laboratori . 

interested in the cultivation and transmission of human leprosy to laboratory 

animals; 

(ii) supported résearch on the transmission of human М. leprae to different 

rodents; 



- 27 - 

(iii) supported cytological research on the standardization of lepromin and on the 

serology of leprosy. 

3. TRIALS OF NEW LEPROSY DRUGS, with control groups of patients treated with DDS, 

have been planned; the collaboration of four centres has been obtained to undertake 

these trials, on a uniform basis; statistical analysis has been started on work 

previously carried out in chemoprophylaxis of leprosy. 

The results of the drug trials will provide WHO with definite criteria for the 

efficacy and tolerance of the many new anti - leprosy drugs and may lead to certain 

changes in the conduct of mass campaigns against leprosy. 

The WHO Leprosy Advisory Team assessing leprosy mass campaigns in progress, 

confirmed the efficacy of DDS; after one year's treatment, many of the regularly 

treated lepromatous cases showed definite improvement, clinically and bacteriologically, 

and after five years' treatment more than 80 per cent. of the lepromatous patients 

were bacteriologically negative. The remaining 20 per cent. of bacteriologically 

positive cases were generally intolerant or reluctant to have regular treatment. 

4+. THE EPIDEMIOLOGY OF LEPROSУ has been investigated. Since 1959, WHO has established 

a Leprosy Advisory Team to assess different leprosy control campaigns in progress and, 

at the same time, to carry out epidemiological investigations by examination of the 

whole population by means of the random sampling method. The team has collected 

reliable information on the prevalence of leprosy, lepromatous rate, prevalence of 

different types of the disease and its distribution by race, sex and age. It has 

also collected for the first time information on the frequency and degree of disabilities, 

also classified by race, sex, age and clinical forms of the disease. 

5. THE PROBLEM OF LEPROSY DISAвILIтIE°, THEIR PREVENTION AND TREATMENT, has also 

received attention and a Scientific Meeting on Rehabilitation in Leprosy took place in 

Vellore in November 1960. 

As a self -supporting project, WHO obtained the collaboration of a Swiss private 

organization in the implementation of a pilot project in the Republic of Cameroun_, 

to ascertain the possibility of linking rehabilitation campaigns with leprosy mass 

campaigns. 

(List of research project titles, pages 111 -112) 
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TREPONEMATOSES 

1. INTRODUCTION 

WHO's treponematoses research has arisen from practical problems in the 

country assistance programmes of WHO such as the establishment of international 

minimal requirements for long -acting penicillins and dosage (РАМ) and standard 

reference preparations for laboratory use (cardiolipin, lecithin, reactive 

syphilitic sera, for reagin or Treponema pallidum immobilization (TPI) testing, 

lyophilized treponemal antigens, etc.). Some fundamental research was also 

recommended by the WHO Expert Panel and Committee on Venereal Infections and 

Treponematoses (VIT). The unique collection of treponemal strains in different 

treponematoses in many parts of the world has been concentrated at the Inter- 

national Treponematosis Laboratory Centre, Johns Hopkins University, Baltimore, 

USA, and has been the basis for recent fundamental studies on the biology of the 

treponemes including the immobilisínes and the development of the TPI test. 

At its second session the ACMR considered the report of the Scientific Group 

on Treponematoses Research and emphasized that "the fundamental problems remained 

unsolved in our knowledge of the treponematoses. Pathogenic treponemes had not 

been cultivated, and until they were it would be difficult to determine the emergence 

of antibiotic -resistant strains. Antigenic studies were rudimentary and serology 

largely empirical. There was thus still a great need for basic work, not only in 

its own right, but also because of the practical implications that might arise out of 

it ", and recommended the following programme and priorities: 

(i) cultivation of the treponemes in vitro; 

(ii) natural history, epidemiology and pathology of endemic treponematoses, 

with emphasis on their relationship to venereal syphilis; 

(iii) nature of antigens and of host responses; 

(iv) result of treatment and criteria of cure iх the individual, as 

contrasted to the public health consequences of mass treatment of endemic 

treponematoses; 

(v) pathogenesis of treponemal infections, including the possible role of 

auto -sensitization and other immune responses; 
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(vi) treponemicidal value of new antibiotics and development of long -acting 

preparations; 

(vii) additional public health techniques in treponematoses control and 

eradication. 

2. TREPONEMES 

2.1 Cultivation of treponemes 

Priority was given to the cultivation of pathogenic treponemes in vitro and 

re1Fáted referEnce services, and to antigenic structure. These have immediate 

practical value in treponematoses control and wider application to other communicable 

diseases. Institutions in Europe (United Kingdom, Denmark, France, Italy, Poland 

and Sweden), South -East Asia (India) and the Americas (USA) are co- operating in 

this work. Other institutions (USSR, the Netherlands, Yugoslavia, South Africa) 

will join in later. 

The studies include: 

(a) Methods for, and definition of, factors affecting survival and growth 

of non -pathogenic treponemes and related organisms, particularly T. Reiter 

and Borrelia, in vivo and in vitro (oxygen, nitrogen, 002, pH and Redox- 

potential and other characteristics). Such knowledge would indicate the 

requirements of pathogenic treponemes in different nutritional conditions 

and the role of enzyme systems, including the possible toxic effects of 

sodium ions on treponemes. In Copenhagen recent studies of immunological 

immaturity have revealed unexpected pathological findings on inoculation of 

new born rabbits with Treponema pallidum. 

(b) Adaptation of tissue culture and virus techniques to the cultivation of 

pathogenic treponemes, and use of commensal organisms or cells to condition 

survival media. 

(c) Attempts to гΡ'ultivate treponemes in implants of human malignancies in 

experimental animals. 

(d) Inf.luеnc of differences in peripheral and visceral tenporatures on. 

survival of trcpлnопes. 
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(e) Immunological immaturity in silent infections and its influence on 

lesion manifestations in experimental animals. 

(f) A study of the possible existence and importance of sub -microscopic 

forms of treponemes. 

2.2 Biology of treponemes 

Continued support will be given to the development of a strain collection 

and the supply of adequate treponemal material which are essential for studies 

in cultivation and immunochemistry. 

2.3 Consultants have visited many institutes interested in this work and have 

advised on the selection of collaborators. 

3. EPIDEMIOLOGY 

The ACIR recommended epidemiological field studies in the endemic 

treponematoses. In the past it has only been possible to supplement crude 

clinical field observations with limited laboratory methods. The definition 

of the true latent reservoir of the endemic treponematoses has been difficult 

because under tropical conditions standardized cardiolipin- lecithin antigens 

have many inherent variables which may give false reactions due to inter - 

current infections, nutritional and other factors. 

Thus, the next step in epidemiological research is to ascertain accurately 

the incidence of false serological reactions by comparing the results of 

standardized reagin tests (i.e. VDRL) with those of specific tests such as the 

TPI and fluorescent antibody tests. Such studies are being made in collaboration 

with the WHO Serological Reference Laboratory, Copenhagen. The preliminary results 

indicate that as many as one -fifth of seroreactors to reagin. tests may not have 

treponemal infections. It is important therefore to adapt the TPI or the 

fluorescent antibody techniques for field use, not only for epidemiological research 

but also to determine the prevalence of treponematoses in developing countries where 

yaws is now receding. 

Information is being collected in large rural populations on prevalence of 

yaws by age and sex distribution, clinical and serological .studies;and other 

relative factors. 
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k. SEitOLOGY 

WHO has established standard international reference preparations of 

cardiolipin, lecithin and reactive human syphilitic serum, through the 

collaborative work of the WHO Serological Reference Centres, Copenhagen, Denmark 

and Chamblee, USA and the International Treponematosis Laboratory Center, 

Baltimore, USA and 39 other collaborating laboratories. The establishment of an 

international reference serum for the important TPI test, and research on other 

treponemal and lipoidal tests is proceeding. Assistance will also be given in 1962 

towards the establishment of a Regional WHO Serological Reference Centre in Japan. 

Coons' antibody fluorescent technique has been applied to the diagnosis of 

treponematoses and is a practical addition to the TPI testing. Following the 

preliminary standardization of reagents at the Venereal Disease Reference Laboratory, 

Communicable Disease Center, Chamblee, Georgia, their international standardization 

is being undertaken in 1960 -1961. 

Recent studies on the antigenic structure of pathogenic treponemes have led to 

the isolation of a thermo -stable substance, possibly a polysaccharide and have 

also shown the accelerating effect of lysozyme on the TPI test. 

5. тнЕААРУ 

5.1 International reference preparations for long- acting penicillin (PAM) 

Since 1952, WHO has ensured that PAM preparations supplied to governments in 

internationally -assisted treponematoses mass campaigns have met the established 

provisional international minimum requirements. The Antibiotics Laboratory of 

the Food and Drug Administration, USA, has served as the reference laboratory for 

WHO in this regard. 

On the recommendations of the Expert Committees on VIT and Biological 

Standardization, the National Institute for Medical Research, London, has undertaken 

a study as part of WHO's research programme to devise (a) a modified laboratory 

assay method with fiducial limits, (b) an animal test for the persistance of 

small amounts of penicillin in the blood as a preferable substitute for similar 

tests in man, and (c) an international reference preparation of РАМ. This is 

important in individual treatment and in mass campaigns. 
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5.2 Sensitivity of treponemes 

Although there is no evidence of penicillin resistance in the treponeme, 

supervision is continuing at the International Treponematosis Laboratory Center 

at the Johns Hopkins. University, Baltimore, USA. Improved methods for its 

detection are being sought in co- operation with the Expert Committee on Antibiotics. 

These, however, partly depend on the cultivation of pathogenic treponemes. 

6. COMMUNICATION BETWEEN WORKERS 

Documènts reporting the recent findings referred to above have been prepared 

and distributed to collaborating investigators. 

(List of research project titles, pages 112 -113) 

ENTERIC DISEASES 

1. INTRODUCTION 

The need for the evaluation of the effectiveness of various preventive 

measures which have been used in the past was particularly stressed because 

many of them have not been tested under controlled conditions in the field. 

It is therefore essential to initiate research in enteric diseases by organizing 

controlled trials of the effectiveness of preventive measures. In spite of long 

use of typhoid vaccines, standards for these vaccines have not been established. 

and there is no reliable laboratory test to measure the protection conferred by 

these vaccines in humans. 

Research activities in enteric diseases have been mainly directed towards: 

(1) Studies of the effectiveness and standardization of anti -typhoid vaccines. 

(2) Assistance to international and national enteric reference laboratories 

in order to facilitate the study of etiology and epidemiology of enteric 

infections. 

2. TYPHOID VACCINE STUDIES 

For more than 60 years anti- typhoid vaccines have been used but no adequate 

controlled field trials acceptable by modern standards have been made. The need 
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for the controlled field trials was obvious becaйse laboratory potency tests of 

vaccines were not compared with the effectiveness of these vaccines in man, and 

therefore neither reliable standard vaccine nor standard laboratory tests were 

established. The study of the laboratory tests was to establish accurate methods 

and procedures for the measurement of the effectiveness of the vaccine and thus 

make it possible to control production and recommend the use only of vaccines which 

met the standard. The combined laboratory and field studies of typhoid vaccines 

were to establish reliable standard laboratory procedures which would make further 

costly and difficult field studies unnecessary. 

2.1 The first controlled field trial was sponsored by WHO and carried out in 

Yugoslavia in 1954 -1960 on 35 000 people, with financial support from WHO and the 

United States Public Health Service. This trial proved that heat -killed and phenol - 

preserved vaccine gives considerable protection. However, this liquid vaccine was 

unstable and thus unsuitable for a standard. Furthermore, it was found during these 

studies that available serological tests on man and laboratory tests on animals 

(passive and active mouse protection test with and without mutin) did not indicate 

the effectiveness of these vaccines in the field. 

The need for field testing stable dried vaccines therefore became evident. 

Such a stable dried vaccine, if effective, could be possibly later established as 

standard, when the laboratory tests have been developed which will measure the 

efficacy of the vaccine in the field study. 

The Scientific Group on Vaccine Research, which met in 1959, recommended that 

further controlled field studies of typhoid vaccines be organized in order to 

investigate the effectiveness of other types of vaccines, namely stable acetone 

dried and phenolized dried anti- typhoid vaccines in men and to develop more reliable 

laboratory tests for the examination and standardization of the potency of these and 

possibly other vaccines. The Scientific Group also recommended that these vaccines 

be produced by one laboratory, the Walter Reed Army Institute of Medical Research in 

the USA, and that controlled field trials be organized in British Guiana and in 

Yugoslavia, both along the same principles so as to form one single study. These 

recommendations were elaborated and applied in the field. 

2.2 Controlled field trials in British Guiana and Yugoslavia were organized in 

1960 and more than 115 000 were vaccinated and included in the trials (70 000 in 

British Guiana and 45 600 in Yugoslavia). 



2.3 Controlled field trials in Poland were also organized in order to evaluate the 

effectiveness of endotoxoid vaccines of the Grasset and Westphal types, which had 

not been tested ip the field previously. The testing of formol- killed and phenol - 

preserved vaccine was also to be included in this trial. All these vaccines were 

prepared by Polish Institutes for vaccine production. However, in order to compare 

the results of the trial in Poland with the earlier trials in British Guiana and 

Yugoslavia, acetone dried vaccine produced by the Walter Reed Army Institute of 

Medical Research (which is being studied in British Guiana and Yugoslavia) was 

also included in the trial to link all these field studies. The control group 

was to be vaccinated with tetanus toxoid. 

The study of enteric vaccines was concentrated on typhoid vaccines because 

typhoid still represents one of the most important enteric diseases in many areas 

of the world. 

In_ all, eight different types of typhoid vaccines were tested in the field. 

3. ENTEROBACTERIACEAE REFERENCE LABORATORIES 

Enteric reference laboratories greatly facilitate the study of the etiology 

and epidemiology of enteric diseases. An International Reference Centre for 

Salmonella and Escherichia and two International Shigella Centres have been 

designated. In addition, an International Enteric Phage Typing Reference 

Laboratory assumed responsibility on behalf of WHO for epidemiological studies 

on the spread and transmission of Salmonella typhi and S. paratyphi B. These 

centres work in close association with many national centres. The activities of 

these international and national centres facilitate the national and global 

epidemiological studies of enteric infections, their spread and possible future 

control. 

3.1 The International Salmonella and Escherichia Centre was established in 

Copenhagen in 1949; there are 54 recognized national Salmonella centres in 

connexion with the International Centre and receive its assistance. 

3.2 An International Shigella Centre was established at the Central Public 

Health Laboratory, London and another International Shigella Centre at the 

Communicable Disease Center, Atlanta, USA. 

Many national centres are combined Shigella and Salmonella centres. There 

are 38 national Shigella centres. 
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3.3 An International Enteric Phage Typing Centre is being established at the 

Central Public Health Laboratory, London. 

Financial assistance is given by WHO to the International Centres which then 

provide type strains and typing sera and phages for national centres for their 

epidemiological studies. 

(Fist of research project titles, page 113) 

ZOONOSES 

I. INTRODUCTION 

In WHO's research programme in the zoonoses the main emphasis is on problems 

important to tropical countries, such as rabies, brucellosis, hydatidosis, etc. Close 

collaboration exists with FAO and the International Office of Epizootics. 

Investigations are carried out in several institutions and laboratories in 

different parts of the world, but mainly at the FAO/ni1O Brucellosis Centres, and 

WHO /FAO Leptospirosis Reference Laboratories. The co- ordination of research is 

effected largely through the co- operation and good -will of the institutes and 

workers concerned with occasional token financial support. 

2. RABIE5 

Co- ordinated research in rabies has been directed mainly towards the improvement 

of immunization procedures and immunizing agents, finding of quicker and simpler 

diagnostic methods, and to the study of the pathogenesis and ecology of the disease. 

This has been a continuation of studies co- ordinated by WHO during the last decade 

which were mainly based on the recommendations of the Expert Committee on Rabies. 

Immunization studies with different schedules of various vaccines and serum in 

about 400 individuals have shown that a reduction in the number of inoculations is 

not feasible in persons who have not been immunized previously. Serum inoculated at 

the start of a course of vaccination interferes with the formation of antibodies. 

However, individuals previously immunized with a primary course of vaccine respond 

well to a booster dose of vaccine given one to four months after the first inoculation 

of vaccine. 
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Studies on the improvements of immunization agents have hоwn that phenolized 

nervous tissue vaccine can be lyophilized without appreciable loss of potency. A cheaper 

and more satisfactory method of potency testing of avianized vaccine, using mice, has 

been evolved. Tissue culture studies so far carried out promise to provide a source of 

virus free from the paralytic factor for vaccine production and a quantitative technique 

for the measurement of vaccine potency. The techniques of large -scale production of 

immune serum and the concentration of antibodies have been improved to yield products of 

high potency. 

Studies on the application of fluorescent antibody techniques have proved successful 

in speedy and reliable demonstration of the virus in nervous and salivary tissues. Also, 

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 cytopathy 

induced by the western equine encephalitis virus. 

Comparative tests with various chemicals used for the cauterization and treatment 

of bite wounds infected with rabies virus are in progress. In earlier experiments, nitric 

acid appeared to be more effective than several other chemicals in the treatment of 

infected wounds but more recent work shows that the milder chemicals like zephiran and 

iodine may be even better. 

Studies on the pathogenesis of rabies have provided more precise information on the 

sites of multiplication of the virus in the body and the action of immune serum on this 

process. 

A meeting of rabies research workers was convened in May 1961 to discuss the progress 

in the foregoing research work and to arrange further co- ordinated investigation. 

The foregoing studies have been carried out in over a dozen institutes in different 

parts of the world who received only partial financial support for this work from WHO. 

In future work, promising leads provided by the foregoing work will be followed 

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 and ecological study of the 

disease in wild animals, especially bats. 



3. BRUCFT,LOSIS 

One if the most important problems in-i 
. 
brucellosis is the control of the infection 

in sheep and goats and the prevention of the very virulent Brucella melitensis infection 

in man originating from these animals. For economic reasons, the test and slaughter 

methods cannot be applied in most countries where the problem exists, and some means of 

immunization is needed to protect exposed population groups and to check the infection 

in animals. Much of the WHO co- ordinated research during recent years was therefore 

directed to the finding of suitable vaccines for immunization of man and ovines against 

Br. melitensis, standardization and unification of diagnostic procedures and on 

bacteriological characterization of Brucella. 

A carefully controlled comparative safety test of two living attenuated Brucella 

vaccines in human volunteers has been made. It has shown that strain 19 -BA is 

relatively more attenuated for man than the other strain tested, but is not entirely 

free from the risk of producing chronic infection in some of the vaccinated persons in 

the dose and route used (250 million organizms subcutaneously). 

Comparative tests of two living attenuated and one killed adjuvant vaccine in sheep 

and goats have shown that all of them confer protection against natural and artificial 

exposure for several months, but some of the living organisms are rarely excreted in 

milk and genital discharges. The adjuvant vaccine produces prominent local reactions. 

Studies on the characterization cf Brucella show that it may be possible to sort out, 

with the help of bacteriophages, strains which appear to be intermediate or overlapping 

in biochemical and other methods of differentiation. 

The foregoing work has been (and is being) carried out at the FAO /WHO Brucellosis 

Centres and at a few other laboratories. 

Future work will include studies on brucella vaccines in man and work on sheep and 

goat vaccines in order to make them suitable for field use. Work on the bacteriology 

and immunology of Brucella will be continued. Diagnostic and therapeutic procedures 

will also be studied further. 
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4. INFLUENZA 

A WHO co- ordinated survey of influenza antibodies in the sera of animals carried 

out in 1957 and 1958 showed that the Asian (A2) strain can cause natural inapparent 

infections in horses and swine. This work has been extended to determine if A2 

infection has established itself as a continuing disease in animals and to assess the 

possible role of related viruses of animals in human infection. . 

The original collections of sera were made by several laboratories including 

Influenza Centres in different parts of the world. The present investigations are being 

carried out in two laboratories in the United States of America and Czechoslovakia. 

(Reference may be made to the section on influenza in the chapter on virus diseases.) 

5. LEPTOSPIROSIS 

Studies co- ordinated so far have mainly dealt with the problems of diagnosis and 

typing in leptospirosis. Efforts have been made to obtain uniformity in these 

procedures and simplification of the tests used. 

The work carried out so far has led to the establishment of several type -specific 

international reference sera. Further work on more serotypes is in progress and will 

be expanded to include vaccination and therapeutic procedures. 

6. PARASITIC ZOONOSES 

Serological procedures are being increasingly utilized in diagnosis and 

epidemiological studies of hydatidosis, trichinosis and toxoplasmosis. The methods and 

the diagnostic products used, however, differ widely and it is difficult to compare the 

results reported from different parts of the world. Work has therefore been started 

with a view to establishing international reference sera for these infections. Also, 

studies on ecology and therapy of these diseases are being co- ordinated. 

(List of research project titles, page 114) 
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BILHARZIASIS 

1. IN1'HODUCTION 

The bilharziasis research programme was presented under the three headings of 

(1) molluscicides, (2) chemotherapy, and (3) seno- immunological diagnostic methods 

to ACMR in October 1959. The Committee made specific suggestions with reference to the 

epidemiology of bilharziasis, particularly to snail taxonomy and the assessment of the 

public health and economic importance of bilharziasis in the populations of tropical 

countries. It was also suggested to study measures for the reduction of snail habitats 

through modern agricultural practices and water management. The Committee emphasized 

the importance of promoting investigations on snail physiology, genetics and the 

general ecology of the mollusc populations. 

Taking these recommendations into consideration, WHO bilharziasis research 

activities will be dealt with under the following headings: 

2. Epidemiological investigations 

2.1 Snail taxonomy 

2.2 Snail ecology and techniques for snail population studies 

2.3 Standardization of techniques for epidemiological investigations 

2.3.1 Standardization of techniques for stool and urine examinations 

2.3.2 Standardization of seno- diagnostic techniques 

2.4 Assessment of public health and economic importance of disease 

3. Bilharziasis control 

3.1 Snail control 

3.1.1 Reduction of snail habitats through water management and modern 
agricultural practices 

3.1.2 Molluscicides 

3.2 Chemotherapy and chemoprophylaxis 
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4. Experimental bilharziasis 

4.1 Immunity and acquired resistance 

4.2 Study of pathology caused by schistosome infection in animals 

4.3 Physiology of schistosomes versus physiology of the host 

4.4 Schistosome - intermediate host complex - genetics 

It is understood that in this grouping of the items - chosen for the sake of. 

expediency - some of the subjects necessarily overlap. 

The research activities outlined below were initiated in 1953 but have been 

substantially expanded since then. 

2. EPIDEMIOLOGICAL INVESTIGATIONS 

2.1 Snail taxonomy 

Precise means of identifying the intermediate hosts involved in each endemic area 

and studies on the species composition of the molluscan fauna are iessential for the 

elimination or control of habitats, the application of molluscicides, and the assessment 

of the value of these measures. Originally three different centres (Danmarks Akvarium, 

Copenhagen; Laboratoire de Malacologie, Musée national d'Histoire naturelle, Paris; 

Malaria and Bilharziasis Research Laboratory, Salisbury, S. Rhodesia) received some 

support for this work and a great deal of information has been acquired on the 

taxonomy and distribution of the intermediate hosts for the trematodes that are of 

medical and veterinary importance in the African and Mediterranean regions. 

Since 1959 support for this programme has been concentrated in one institution 

(Danmarks Akvarium, Copenhagen) for snail identification, for snail identification 

kits and for part of the cost of the expansion of the centre's facilities and 

equipment. 

The above activities will be continued for the next five years and will also 

be extended to the Region of the Americas. 



- 41 - 

2.2 Snail ecology and techniques for snail population studies 

The intermediate hosts of the human schistosomes include species of snails 

that are amphibious and aquatic. The types of habitats used by these species 

vary in different endemic areas. A lack of an appreciation and understanding of 

the importance of the ecological features in these habitats, the seasonal effects 

on snail populations, their infections, and the transmission of the disease often 

reduce the effectiveness of control programmes. Studies of this nature have been 

carried out since 1953 by advisers provided by WHO for a bilharziasis pilot control 

project in the Philippines. They have demonstrated the importance of this type 

of work and it is essential to extend it into other areas. In the past two years 

WHO has prepared the documentation on snail ecology for the Scientific Groups on 

Research in Bilharziasis. A specialist for expanding this aspect of the bilharziasis 

programme has been recruited for headquarters for 1961 -1962. His services will be 

needed for the next five years. 

2.3 Standardization of techniques for epidemiological investigations 

In 1959 a special group of consultants was convened by WHO to consider epidemio- 

logical methods, with special reference to bilharziasis. The principal techniques 

used in determining the distribution, prevalence, and effectiveness of control 

measures include the examination of urine and stools, and sere- diagnostic methods. 

2.3.1 Standardization of techniques for stool and urine examinations 

The multiplicity of methods that have been proposed and used for the examination 

of urine and stools in different parts of the world has led to a chaotic situation. 

This is especially true of techniques for the examination of stools, which range from 

a simple direct smear to complicated, expensive concentration techniques. As a result, 

this examination often is not carried out at all, or the data obtained are unreliable. 

A programme to obtain practical standardized methods for the examination of excreta 

was initiated by WHO in 1959 and 1960 by sending out a questionnaire to experts 

throughout the world. The material received will be analysed in 1961. If this 

should result in agreement on standardized procedures, they will be brought to the 

attention of laboratory and field workers in all interested countries. If standard 

techniques should not emerge from the above review, it will be necessary to support 

an unbiased evaluation of the principal methods, or to devise new ones,in order to 

select the techniques to be recommended. Such techniques will be of value in 

epidemiological studies conducted on any of the intestinal parasites. 
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The collaboration cf a laboratory to do this work will be required for a 

duration of two years. 

2.3.2 Standardization of sere- diagnostic techniques 

Epidemiological investigations and the evaluation of control methods require 

cheap, efficient, and easily applicable diagnostic techniques for field workers. 

Because of the limitations of methods that require the examination of excreta, WHO 

has attempted to assess the reliability of various types of antigens, their relative 

cost, and the dependability of various seno- diagnostic tests. On the basis of a 

study initiated by WHO, in 1959 one laboratory (Communicable Disease Center, Atlanta, 

Georgia, United States of America) was requested to prepare a candidate standardized 

antigen for trials in intradermal and complement fixation tests. A provisional 

protocol for interpretation of results and statistical analysis in intradermal tests 

and a protocol for complement fix?t._on tests have been prepared for these controlled 

trials. The antigen has been tested in the field in Puerto Rico, Brazil, two 

laboratories in Europe, six in Africa and four in the Western Pacific area, and it is 

ready for general trial throughout the world. This activity has stimulated an 

intense interest in the preparation of other candidate antigens and the development 

of improved sero -immunological techniques. 

These activities will continue over the next five years and include research 

on new techniques, the preparation of sere- diagnostic kits, and studies on the 

biochemistry and quant tаtion of antigens. 

A Scientific Group on the immunological diagnosis of bilharziasis is to meet 

in 1961. . 

2.4 Assessment of public health and economic importance of disease 

Some countries consider bilharziasis their most important public health problem, 

while others think of it being quite unimportant, even though more than 30 per cent. 

of the population may carry the infection. 

It is difficult to isolate the part played by bilharziasis alone in the morbidity 

of a populati•a_n which suffers from other parasites and infections concurrently, as 

well as from nutritional deficiencies. The main public health importance of the 

disease lies in the occurrence of the irreversible phenomena and sequelae which 

always amount to я serious detraction from the ability and health of the individual 



and in addition expose him to considerable specific risks. An assessment of the 

morbidity or ill -effects of any schistosome infection which is based on the occur_;.ence 

of acute transient effects, or days in hospitals att,-ibutable to them, is quite 

inadequate, because it inevitably ignores the import _ice of these widespread and 

irreversible pathological changes. The assessment should include transient effects, 

but should primarily be based on the occurrence of the irreversible changes and their 

influence on the total biology of the population. 

Studies by an international organization, such as WHO, are required to assets the 

data available and to set in motion a programme which will supply the definitive 

data that still may be needed. This phase of the bilharziasis programme is related 

to all of the other parts but is more directly involved in the development of 

principles and methods for quantitative assessment of morbidity and disability. The 

implementation of such important studies requires the organization of team work 

between epidemiologists, medical statisticians, pathologists and physicians in 

various specialities. This project could be developed mainly through the collaboration 

of medical research institutes and well -equipped hospitals with skilled staff i~ 

endemic areas. 

A Scientific Group on Research in Bilharziasis (Assessment of the Medical and 

Public Health Importance) met in 1960. This Group found that there was a lack of 

the type of data that is required and recommended that a surrey team for the assessment 

of the importance of bilharziasis to be set up for a three -year term and that it be 

made available to countries with endemic areas. 

The first WHO support to a bilateral arrangement with a.medical research institute 

skilled in this type of study (Ross Institute of Tropical Hygiene, London) was given 

in 1960. 

BILHARZIASIS С0Рд1'н0L 

3.1 Snail control 

3.1.1 Reduction and control of snail habitats through water management and modern 

.agricultural practices 

Because of the extent of the habitats of the intermediate hosts of the human 

schistosomes in many areas, and. the fact that the application of molluscicides is 

repetitive and expensive, it is essential to reduce the number of snail colonies as 
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much as possible by improving agricultural methods, regulating irrigation regimens. 

and applying engineering techniques in the development of water resources. Such 

control measures tend to be more perг,ianent and often will serve to increase crop 

production. This phase of the bilharziasis problem was studied by advisers supplied 

by WHO for the bilharziasis pilot control project in the Philippines and collaboration 

has been received from FAO since 1959. 

Late in 1958 WHO recruited an inter- regional bilharziasis team, consisting of 

an epidemiologist and an engineer, to investigate the possibilities of applying 

these measures in other endemic areas. Since that time the team has worked in 14 

countries in the Eastern Mediterranean and African Regions, and plans for 1961 include 

similar work in the American Region. 

The expert recruited for the ecological studies mentioned in the previous section 

will assist with the habitat control programme. 

A section of the snail control manual mentioned in item 3.1.2 below will be 

devoted to methods for the reduction and control of snail habitats. 

Funds have not yet been made available for the support of the types of field 

studies that have been suggested in this section. 

3.1.2 Molluscicides 

It is generally conceded that bilharziasis control can be accomplished most 

effectively by attacking the molluscan intermediate hosts. In limited areas the 

application of available molluscicides has been effective, in some they have not 

given satisfactory results, and in others they are thought to be too expensive for 

general use. As a result, the major efforts by WHO on the use of molluscicide:s 

for bilharziasis control have been devoted to: (1) screening new compounds as 

molluscicides; (2) improving formulations and methods of application; (3) estaьlishin; 

standard techniques for testing compounds and formulations in the laboratory and in 

the field; (4) defining suitable methods for the rearing of "standard" strains of 

the intermediate hosts for use in the tests and the study of the development of 

resistance; and (5) stimulating work on the metabolism and physiology of snails. 

Major chemical companies have been stimulated to participate in the screening 

programme and they are supplying laboratories in Japan, the Phillippines, Kenya, 
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Tanganyika, Brazil, and Puerto Rico with compounds and formulations that show promise. 

As a result of the efforts made by WHO, essential agreement has been reached on 

standardized techniques to be used in laboratory and field tests. Also, progress 

has been made concerning the development of suitable rearing methods for laboratory 

snail colonies. Lack cf funds has precluded support of studies on the metabolism 

and physiology of the snails. 

This phase of the bilharziasis programme started in 1959 and in 1960 support was 

given to six laboratories, and in 1961 support will be given to eight laboratories in 

different parts of the world. In addition, in 1961 support will also be given to 

intermediate host reference laboratories. These will be of value in the chemotherapy 

phase of the programme discussed below and the maintenance of various species and 

strains of the schistosomes, as well as for the testing of molluscicides. 

In the next five years further assistance for the maintenance of the basic 

programme will be required and, if additional molluscicides are discovered, support 

would be required for three laboratories for the field testing of compounds in 

different endemic areas. 

A Scientific Group on Research in Bilharziasis (Molluscicides) met in 1959. The 

Expert Committee on Bilharziasis (Molluscicides) met in 1960 and its report will be 

published in 1961. The Expert Committee recommended that WHO prepare a manual on 

snail control methods. The assistance of 19 experts in various fields has been 

enlisted and the progress that has been made indicates that this manual may be 

completed in 1961. 

5.2 Chemotherapy and chemoprophylaxis 

The drugs available for treating human bilharziasis are relatively ineffective 

and toxic. To assist in filling the need for better drugs, WHO recently began a 

programme that included: (1) stimulating the interest of pharmaceutical companies 

in the production and preliminary testing of schistosomicidal drugs; (2) co- ordinatir_ 

research on the physiology and metabolism of the parasites; and (3) the standardizat_uJ_. 

of procedure to be used in controlled clinical trials. 

A Scientific Group on Research in Bilharziasis (Chemotherapy) met in 1959. On 

the basis of its recommendations, progress has been made with respect to the three 

items mentioned above. Opinions of experts and collaborating institutes on the 
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implementation of this programme are being collected. It is intended to make 

arrangements with experienced chemical institutes in endemic and non -endemic areas 

to participate in controlled drug trials according to commonly agreed principles and 

procedures. 

k. EXPERIMENTAL BILHARZIASIS 

4.1 Immunity and acquired resistance 

Experiments show that certain species of nematode larvae which have been attenuat.3, 

by X -ray and the exposure of laboratory animals to avirulent strains of schistosomes 

produce a marked acquired resistance to challenges with unattenuated or virulent 

parasites. WHO should encourage and support this type of research with the schisto- 

somes that belong to the three complexes which include the human parasites. Finanoial 

limitations have so far precluded WHO support to studies on the genetics and chromosorю 

changes that take place after suitable crosses between strains and closely related 

species, on immunity to schistosome infections and on other aspects of experimental 

bilharziasis. One laboratory which has specialized in this aspect of the problem 

has been, approached concerning participation in this programme and steps are being 

taken to extend this to other laboratories. 

4.2 Studies on pathology caused by schistosome infections in animals 

Human schistosome infections in different species of experimental animals produce 

a wide variety of symptoms and pathology. These range from skin reactions and 

transitory lung lesions in the more resistant animals, to death from acute bilharziasis 

or the development of tissue and organ impairment due to the chronic manifestations 

of the disease in the more susceptible species. These animals and their infections 

also show a wide range in their response to chemotherapy, i.e. differing from each 

other and from man. If laboratory animals are to be used in solving various facets 

of the bilharziasis problem, it is apparent that it is essential to discover suitable 

animals for the study of: (1) prophylactic and suppressive drugs; (2) curative 

drugs; (3) the development and amelioration of the chronic stages of the disease seen 

in man; and (4) the disease processes and the host response to the infection, which 

include possible carcinogenic effects. 
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4.3 Physiology of schistosomes versus physiology of the host 

In order to get away from the purely empirical method of discovering schisto- 

somicidal drugs and to understand the mechanism of the chemotherapeutic action, it is 

necessary to make comparative studies on the physiology and metabolism of uninfected 

hosts, infected hosts, and the schistosomes. The few studies that have been made on 

the glycolytic a.nd proteolytic enzymes indicate that there are differences between 

those 0f the parasite and those in the host. Initial studies on the effect of dietary 

deficiencies on the parasites have given striking results. The Expert Committee on 

Bilharziasis, 1953, and the Scientific Group on Research in Bilharziasis (Chemotherapy) 

stressed the importance of this type of research. 

As the research programme in bilharziasis evolves it is hoped that these three 

projects will receive the financial support required. 

4.4 Schistosome- intermediate host complex - genetics 

The role played by species of schistosomes prevalent in wild or domestic animals, 

or both, whiëh may affect the epidemiology of human bilharziasis is still not clearly 

defined. On the other hand, the susceptibility of each species of race of intermediate 

host to schistosome species is not well understood. 

There are categories of schistosomes within each group 0f Schistosoma haematobium, 

S. mansoni and S. japonicum with different characteristics varying with each geographical 

region. Investigations on intra- specific discrimination between populations of 

molluscs and geographical strains of trematodes ,.thеir.susceptibility to various races 

of schistosome might be clarified by genetic studies of both schistosotne groups and 

snail intermediate hosts by modern biochemistry and experimental studies in the 

laboratory, and the complex of the intermediate host parasite might be elucidated. 

The Expert Committee on Bilharziasis, 1953, the Study Group.. on the. Ecology of 

Intermediate Hosts of Bilharziasis and the First African Conference on Bilharziasis, 

both in- 1956, and more recently the Advisory Committee on Medical Research, 1959, drew 

attention to this imported problem. WHO has supported three institutes by giving 

very small grants - towards this study and by awarding senior fellowships and 

arranging exchange of scientists. This type of study is a long -term project and 

will need support during the next five years. 

(List of research project titles, pages 114 -116) 



- 48 - 

ONCHOCERCIASIS AND FILARIASES IN GENERAL 

1. INTRODUCTION 

Research in onchocerciasis and the other filariases was started in 1953, on the 

recommendations of the first WHO Expert Committee on Onchocerciasis. These 

recommendations were endorsed and eхрaneed by the first WHO Conference on Onchocerciasis 

in Africa in 1954. Recommendations for research on the filariases other than 

onchocerciasis were made by the WHO Study Group on Filariasis, convened in 1955. 

Two Scientific Group meetings were held in Geneva in 1959: the first on 

ophthalmological aspects of onchocerciasis and the second on the non -ophthalmological 

aspects of onchocerciasis and on the other filariases. Their recommendations were 

considered by ACIR at its first and second sessions. 

A long -term co- ordinated research programme has thus been developed. It 

consists of seven projects, two dealing with onchocerciasis, two with Wuchereria 

and Brugia infections, and the remaining three with problems of common interest 

to the filariases in general; 

Research in onchocerciasis 

1. Ophthalmological aspects of onchocerciasis 

2. Simulium vectors 

Research on the filariases in general 

1. Immunochemistry of filarial infections 

2. Animal filariases 

3. Clinical and therapeutic problems of filarial infections 

Research on Wuchereria and Brugia 

1. Vectors of human Wuchereria and Brugia infections 

2. The influence of malaria eradication on local epidemiology of human Wuchereria 

and Brugia infections. 

This programme is intended to lead to a better understanding and evaluation 

of the real importance of the diseases in the different areas of endemicity, as 

well as to improvement of methods of therapy and control. 
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2. RESЕARСН IN ONCHOCERCIASIS 

2.1 Ophthalmological aspects of Onchocerciasis 

The different types of eye lesions in persons infected with Onchocerca volvulus 

will.be . iцdied, especially their possibly different causes. The pathology and 

pathogenesis of the onchocercal eye lesions and the factors which may influence the 

development and clinical evolution of ophthalmic manifestations of the disease will 

also be investigated. 

The project includes three principal subjects: 

(i) Etiology of eye lesions, including blindness, in persons infected with 

0. volvulus. 

Population surveys will be made in selected areas, within and without the 

onchocercal endemic zones, in Africa and America. Nutritional and genetic aspects, 

as well as the presence of onchocerciasis and of the different types of eye lesions 

will be studied. This will relate each type of lesion with onchocercal infection, 

or some nutritiorP1 or genetic factor. The surveys will be carried out by 

specialists from local institutes in collaboration with specialist WHO consultants, 

to supplement the local staff and ensure the use of standardized methodology for the 

examinations and recording of data. The work is to start in November 1961. 

' Record cards for the ophthalmological, genetic and nutritional aspects of the 

surveys have been prepared in collaboration with the Ophthalmological Clinic of the 

University of Geneva. The ophthalmological cards have already been tried in the 

field in Venezuela and Sudan and the genetic record cards in West Africa. Two 

consultants, an ophthalmologist and a geneticist, have visited West Africa to select 

areas for the surveys. 

(ii) Histopathology of the different eye lesions in human patients infected 

with O. volvulus and in animals infected by other onchocercal species. 

Grants have been given in 1960 and 1961 to the Institute of Parasitology of 

the Faculty of Medicine in Paris for continuation of studies on human onchocercal 

eyes and for their extension to studies on e,;as of horses infected with O. cervicalis. 

More than 800 horses have been examined and a high percentage of O. cervicalis 

infections found. The eyes show histopathological lesions similar to those 

observed in human onchocerciasis. Assistance has also been given to studies of 
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0. volvulus microfilariae and of histopathological lesions in different tissues, 

including those of the eye, in material collected in Nigeria, Ghana and the Camerions. 

Extension of the studies to the eyes of animals infected by other onchocercal 

parasites, particularly Onchocerca of bovines and other ruminants (O. gibsoni), 

is also planned. 

(iii) Epidemiological factors in the differences in incidence of onchocercal 

blindness and eye lesions in the various endemic areas. 

Preliminary studies show that it is not possible to investigate the causes 

of the reported differences in the incidence of onchocercal blindness and other 

eye lesions, until the lesions really produced by onchocercal infaction are known.. 

If differences in incidence of blindness and eye lesions caused by onchocerciasis 

are found in different endemic areas, studies on the epidemiological factors will 

be undertaken in suitable areas. 

2.2 Simulium vectors 

Present knowledge on vectors of human onchocerciasis will be reviewed and 

their importance in the different areas of different endemicity determined. The 

differentiation of the early stages of filarial worms found in the vectors will be 

studied to establish true indices of onchocercal infection. 

Identification of each specimen of large collections of Simulium will be 

followed by dissection and study of all helminth parasites detected. This is 

expected to last one to three years and a meeting of experts will review results 

after the first two years. 

The transmission dynamics of the parasite in the vectors will also be studied 

as well as the ecology of certain species of Simulium vectors arid their susceptibility 

and possible resistance to insecticides and methods of control. 

Later the host parasite relationship in different endemic areas and the life 

cycle of Onchocerca in vectors and hosts will be investigated. This may include 

use of techniques for tagging the blood of host animals. Suitable localities have 

already been visited in America and Africa. 

These -.studies have been planned with the Division of Environmental Sanitation 

(Insecticides) and the early stages have commenced. 
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З. RESEARCH ON THE FILARIASES IN GENERAL 

3.1 Immunochemistry of filarial infections 

The antigenic structure of adults and early stages of different filarial worms 

particularly of the human parasites of the genera Wuchereria, Brugia and Onchocerca 

will be studied. It is hoped to identify the substances of the organs and metabolites 

responsible for the antibody response and pathological effects. Differences in the 

antigenic structure of local strains of human filarial species, which might explain 

the differences in their clinical manifestation in the different endemic areas, and 

the preparation of more suitable antigens for diagnosis will be investigated. Many 

institutes in many countries have been approached either to collaborate or provide 

material. 

The methods to be used are now being established. 

3.2 Animal filariases 

These studies comprise research on the animal filariases related to human 

onchocerciasis and human infections by Wuchereria and Brugia, particularly in the 

endemic areas of the human infections. Their larval and adult stages in different 

hosts, their vectors, and life cycle will be investigated. This work will also be 

carried out in areas where no human filariasis has been found, in order to differentiate 

the early larval stages found in vectors from those of human infections. New animal 

filariases may be found which might be useful for screening of new antifilarial drugs. 

Preliminary contacts have been established in many countries. 

This work is planned to commence in 1961-1963. 

3.3 Clinical and therapeutic problems of filarial infections 

These studies include the evaluation of the intensity of infection with 

•Onchocerca, Wuchereria and Brugia in relation to the production of the clinical 

manifestations, and the clinical evolution of each of the different types of 

onchocercal eye lesions under natural conditions, in the absence of reinfection 

and in response to different methods of therapy. The value of different methods 

of mass treatment and of new drugs is also to be investigated. 
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The studies on the evolution of eye lesions in onchocerciasis, in the absence 

of reinfection, could be carried out in an area in Kenya where transmission is 

claimed to have been interrupted. The Second Conference on African Onchocerciasis 

and of the First Expert Committee on Filariasis are to be held in 1961. 

4. RESEARCH ON WUСHERERIА AND BRUGIA INFECTIONS 

4.1 Vectors of human Wuchereria and Brugia infections 

These studies are to identify the true vectors of human Wuchereria and 

Brugia infections. 

Systematic studies on biology, population, infection potential and trans- 

mission dynamics for all species proved to be vectors of human filariases, will 

be carried out in endemic areas in order to improve control methods. Studies 

on susceptibility and resistance to different insecticides will also be undertaken. 

Special attention will be given to the world -wide species Culex fatigans which is 

an important vector of urban filariasis in large areas of America, Africa, Asia 

and in parts of the Pacific. A chain of collecting and research centres within 

and without endemic areas will be organized. 

The whole study is similar to that on Simulïum referred to above (2.2) and 

contacts have been made with institutes in many countries. 

4.2 The influence of malaria eradication on local epidemiology of human 
Wuchereria and Brugia infections 

Preliminary planning has been commenced. The work will follow the suggestions 

of the Scientific Group and the recommendation of the World Health Assembly in 

May 1960. WHO consultants will visit countries where malaria eradication is being 

carried out, to study the effects on the local epidemiology of other insect -borne 

diseases. 

This work will allow recommendations to be made for complementary measures or 

for the continuation of certain antimalaria measures (vector control) to be directed 

against filariasis vectors in areas of malaria eradication. These studies will be 

in collaboration with the Malaria Eradication Division. 

(List of research project titles, pages 116 -117) 
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OTHER PARASITIC DISEASES 

1. INTRODUCTION 

WHO has always been actively concerned with a number of important parasitic 

diseases, such as malaria, bilharziasis and filariasis. In recent years trypano- 

somiasis, amoebiasis, leishmaniasis, and a group of nematode helminthiases such as 

ancylostomiasis, have also been reviewed. 

In contrast to vertebrates and to bacteria, relatively little is known about the 

metabolism of parasites and especially of helminths. Several protozoan parasites have 

been cultivated and now isolated but great efforts are being directed towards the 

cultivation of helminths. In vitro cultivation is essential to elucidate physiology 

and metabolism, immunity, host -parasite relationship, chemotherapy, etc. Investigations 

of the biochemical characteristics of organisms should reveal metabolic reactions 

essential for their survival and the studies mentioned above will throw some light 

(i) on the physiology of helminthic parasites and host resistance, (ii) on,the effect 

of infection on malnutrition by competition with the host for food, and (iii) on, 

inversely, the effect of malnutrition on the subsequent course of infection, which 

depends on antibody production and its role in phagocytosis. The following preliminary 

steps have been taken. 

2. PROTOZOAN DISEASES OTHER THAN MALARIA 

2.1 African Trypanosomiasis 

In 1960, a consultant reviewed the present status of trypanosomiasis research. 

The recommendations include studies on (1) the development of simple field tests 

for diagnosis, (2) the mode of action of currently used drugs, (3) the development of 

new trypanosomicides, (4) immunity, (5) animal reservoirs, (6) the bionomics of vectors 

and establishments of Glossina colonies in the laboratory, and (7) pilot experiments 

for the use of insecticides. 

In 1962 a survey of relevant research facilities will be carried out in Africa 

in view of assuring continuation of current research and possibly expanding it. 



2.2 Chagas' Disease 

A Study Group on Chagas' Disease met in 1960 which suggested (1) further 

epidemiological surveys for the assessment of the importance of the disease, (2) 

research on pathogenesis and chemotherapy and immunology of the disease, (э) studies 

on the ecology of vectors and their susceptibility to residual insecticides. 

Detailed recommendations were also made on immunology and immuno- chemistry, and on 

the urgent need to find an effective drug against Chagas' Disease. 

2.j Leishmaniasis 

Information on the distribution and prevalence cf lcishmaniasis and prevailing 

Phlebotomus 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. In the epidemiology of leishmaniasis special studies should be under- 

taken to clarify the mode of transmission, role of animal reservoirs, and assessment 

of the value of insecticide spraying on the incidence of leishmaniasis where an 

animal reservoir is absent and where animal reservoirs play a role. One laboratory 

(Department of Parasitology, Hadassah Medical School, The Hebrew University, 

Jerusalem, Israel), reputed to possess the most complete series of strains of Leishmania 

was supported by small grants in 1960 and 1961. The laboratory was to collect and 

maintain species of Leishmania, to make available known strains to other scientists, 

and to study ways and conditions for keeping Leishmania strains for maintaining the 

original characteristics of pathogenicity of various strains and to investigate the 

use of serological techniques in the identification of species. In 1962, it is 

envisaged to develop the lyophilization of strains for storing and the fluorescent 

antibody techniques for the differentiation of Leishmania species. 

The mode of transmission of leishmaniasis in some areas is still obscure and the 

problem of its vectors is controversial. This difficulty might be solved if a 

practical solution could be found for breeding Ph1eb -tomus species in the laboratory 

and funds are proposed in the 1962 budget for this. 
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Changes in the epidemiological features of visceral and dermal leishmaniasis 

in relation to insect vector control and the malaria eradication programme will be 

studied and a survey on this problem is planned for 1962. 

2.k 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 and lack of 

agreement on the nomenclature of Entamoeba 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. 

In 1962 a consultant will study the factors influencing the preválence 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 pathogenicity of E. histolytica; and the possible value 

of newly -developed serological techniques. Satisfactory and generally -accepted 

regimens for individual patients and mass therapy are not well established. 

An attempt will be made to clarify this situation by convening suitable meetings 

of specialists who may recommend guidelines for further research. 

З. HEIЛцNTHIC 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 
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surveys were made im Korea, Niue; Iraq, UAR (Syria), Sуechelles,Mauritius, Northern 

Rhodesia and Paraguay. Howèver, thesë- projects were not specially planned for the 

assessment of morbidity caused- -bÿ 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 1960 a consultant reviewed the problems involved in planning the control of 

hookworm and other soil- transmitted helminths 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) disinfesta- 

tion of soil to prevent infection with intestinal helminths, (7) the problem of com- 

posting nightsoil for fertiliser, and (8) evaluation of mass therapy in the control of 

helminthiases. 

In 1961 a joint Conference with the CCTA is planned to examine the problem of 

ancylostomiasis in the African region along the lines suggested above. 

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. A project in collabora- 

tion with the Institute of Parasitology, University of Rome, 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 its use in 

agriculture was assisted by WHO. Studies on the action of chemicals as ovicides on 

ascaris eggs were stimulated and the Department of Parasitology, National Institute 

of Health, Tokyo, was encouraged to try sodium pentachlorophenate, as was favourably 

reported against the eggs of Ascaris gallinaceum in poultry. 
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Problems related to the relationship of parasitic diseases and nutrition have 

been dealt with by expert meetings on nutrition. 

�1. 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 

species 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 corticosteroids 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 

of specific chemotherapy. 

A WHO- supported trial in Yugoslavia (Institute of Dermato -Venereology, Sarajevo) 

in 1959 and 1960 has shown that griseofulvin is effective in mass campaigns. The 

objectives of this field trial included the determination of the most effective treat- 

ment regimen that could be used in mass treatment campaigns and to 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. 

Since there is a danger that the susceptibility of the fungus to antibiotics will 

change, as has been observed with other infectious agents, it is essential to obtain 

baseline data on the present minimal inhibitory dose of pure griseofulvin on cultures 

of the principle species of Trychophyton. In order to obtain this information the 

use of standardized laboratory methods for the testing of sensitivity and to collect 

strains of the fungus from various parts of the world will be needed. It is 

envisaged to subsidize a central laboratory in 1962 to co- ordinate this programme. 
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MALARIA 

1. 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. 

From the practical point of view one could broadly divide the research activities 

in the field of malaria into three groups: (1) operational research, (2) applied 

research, and (3) fundamental research. The term "operational research" is applied 

here to the gathering, sifting and assessment of a number of facts and observations 

reported as a result of normal field activities in malaria eradication projects. The 

term "applied research" refers to specific technical problems of general and immediate 

importance which have to be rapidly solved in order to overcome obstacles standing in 

the way of malaria eradication. The term "basic "or "fundamental research" refers to 

the pursuit of knowledge in a definite branch of science, without necessarily 

assessing the potential usefulness of the results obtained. 

Technical meetings convened by the Organization serve a most useful purpose in 

maintaining the necessary cohesion between applied research and basic research. Two 

important meetings took place in 195960: in November 1959 there was the Scientific 

Group on Malaria Research and in November 1960 there was the Technical Meeting on 

Chemotherapy applied to Malaria Eradication. Both meetings produced important reports 

and recommendations. 

2. APPLIED RESEARCH 

2.1 Research on the parasitology and epidemiology of malaria 

A research project aiming at finding a method for differentiation of strains of 

malaria parasites generally is in progress at the Department of Parasitology, London 

School of Hygiene and Tropical Medicine. The method used for this investigation is 

that of fluorescent antibody (direct and indirect), gel diffusion technique for 

precipitating antibodies. The first series of experiments using malaria parasites 

of rodents showed that the weak antigenic nature of protozoa presents certain practical 

difficulties; the gel diffusion technique may be more promising and attempts will be 

made to differentiate some simian malaria parasites using this method. 
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Later work with the improved indirect method showed better results than previously 

anticipated and at the present time the differentiation by the fluorescent antibody 

method between P. berghei and P. vinckei is possible. There is also evidence that 

differentiation between P. cynomolgi and P. knowlesi will be successful. 

The presence of asymptomatic (afebrile) carriers of malaria parasites may be of 

considerable practical importance in the later phases of malaria eradication programmes. 

While some asymptomatic infections might only represent a temporary stage preceding or 

following overt malaria, them; is evidence of the importance of a carrier state through- 

out the sub -clinical or inapparent infections of some duration. This problem deserves 

the fullest investigation and the difficulty of such an investigation in experimental 

conditions, based on a follow -up of a small number of subjects, is obvious. Well - 

planned and thoroughly conducted epidemiological and parasitological studies of 

asymptomatic phase of malaria are needed and should be carried out in areas of stable 

and unstable malaria. A research project dealing with some of these problems has 

commenced in Liberia (Liberian Institute of the American Foundation of Tropical 

Medicine). Another one is planned in Romania (Cantacuzene Institute). Moreover, 

some aspects of the epidemiology of disappearing malaria could be elucidated in the 

course of investigations on the apparent failure to eradicate stable malaria in some 

areas of the world. 

2.2 Research on determination of the best practical and economical surveillance 
procedures 

The difficulty in tracing failures to interrupt transmission in areas of stable 

malaria is due to the inadequacy of appraisal methods still insufficiently orientated 

to the natural history of malaria. There is need to develop new techniques of 

collection, classification and analysis of all data necessary for such a study and 

which would be readily applicable to countries without fully-developed vital statistics. 

Two investigations stimulated, planned and fully supported by the Organization 

and dealing with the epidemiological aspects of these problems have commenced two years 

ago in Baroda (India) and in Ceylon. The observations collected during these projects 

are now being consolidated and should be available before the end of 1961. 



2.5 Research on practical methods best suited to deal with continuing transmission 
due to nomadism 

The behavioural and cultural patterns of the population are known to have a 

bearing on exposure to malaria risk and on the success of eradication procedures. 

There is need for the study of the human population with the object of recognizing 

behavioural characters favouring the persistence of transmission. Population move- 

ments constitute at the present time one of the important obstacles to the achievement 

of malaria eradication in some parts of the world. The Organization sponsored in 

1960 a field study carried out by a geographer- sociologist of the Liverpool School of 

Tropical Medicine on the importance of population movements on the African continent 

from the point of view of malaria eradication. A similar study is planned for the 

Middle East and Far East. 

The conclusions of the study carried out in Africa are as follows: 

Movements of population in Africa at the present day, whatever their nature, are 

.a feature of life which cannot be changed in a short time, however many problems they 

may present in malaria eradication. Movements associated with pastoralists and 

cultivators have been going on from time immemorial and are part of the lives and 

traditions of the people who practise them. These movements are not unchanging, but 

the changes are taking place slowly, and where they are successful they are part of 

what would seem to be an evolutionary process. Any attempt to push them ahead, say 

by legislation, might prove abortive. The fact must therefore be faced that they are 

taking place at a rate which is too slow to be of any significance for the suggested 

timetables of malaria eradication. 

Nomadic pastoralists in Africa south of the Sahara are not for the most part 

involved in direct transhumant movements from permanent winter quarters to summer 

quarters, as is frequently the case in North Africa and the Middle East. ,1Уlovements 

are not channelled to the same extent by physical features, which would provide places 

where reasonable access to the nomads can be gained for spraying and for drug 

administration. Movements are altogether of a much freer nature and therefore require 

special study in order to determine their pattern. The huts of nomads in Africa are 

composed to a much greater extent of vegetable materials (woven grass and leaves) than 

the tents of nomads in the Middle East. Dipping instead of spraying with residual 

insecticide is therefore unlikely to be possible. 
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2.4 Research on the use of more economical dosages of insecticides compatible with 

a residual effect adequate to interrupt transmission 

This important problem has been given much attention and was discussed recently 

by the Expert Committee on Malaria. 

The use of 2 of DDT 
2 

g per m applied once or twice a year, came to be the 

commonly accepted procedure, based upon these field trials and upon the outstanding 

success of malaria control programmes in many countries. This was the situation at 

the time when the change from malaria control to malaria eradication took place. 

The sixth report of the Expert Committee on Malaria reflected this position, but 

added that in some places the dosages and cycles described might be "considerably 

modified" in the light of actual experience. 

Since the publication of that report, experience has shown in some countries 

that the dosage of DDT could with safety be reduced to 1 g/m2 in each application. 

The question arises, therefore, whether this smaller dosage should be adopted as a 

standard throughout the world. The Committee gave careful consideration to this 

question, while fully realizing its responsibility in the matter with reference both 

to the resulting impact on the financial aspects of the programme and to the prospects 

of the world -wide campaign of malaria eradication. 

The World Health Organization is fully aware of the technical and administrative 

importance of adequate and economical dosage and cycle of residual insecticides used 

in malaria eradication programmes and a number of special field trials have been 

organized in 1961 for the speedy solution of the problem. 

Some important entomological problems are being pursued from the angle of applied 

research on the best dosage and cycle of residual insecticides: there is a need for 

a generally acceptable index of the effectiveness of the vector-kill produced by 

sprayed surfaces; the index should be obtainable by means of a technique sufficiently 

elastic to be found practical in most malarious areas throughout the world. The 

most immediate need for such an index is felt in countries which are still planning 

their malaria eradication programme, and which have to determine in advance the cycles 

and dosages of insecticides to be applied. The Organization is taking active steps 

to develop a method of this kind, in consultation with national institutes and 

field laboratories. 

In the course of 1961 some 10 trials using this method will be carried out in the 

field jointly by the national malaria eradication services and the WHO field staff. 
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2.5 Research on the behaviour of vectors in sprayed areas 

2.5.1 Study of indoor behaviour of main malaria vectors in sprayed areas 

A collaborative international work with the Lister Institute of Preventive 

Medicine was stimulated and organized by G1H0, in the domain of the study of behaviour 

of vectors of malaria for the investigation of feeding preferences of Anopheles by 

means of precipitin tests. During the 1955 -1959 period over 50 000 tests were carried 

out and the published report on this study is of much interest. The results of 

operational studies on the behaviour of Anopheles vectors showed that there are 

considerable differences between strains of the same species of the vector. 

The investigation of the origin of blood feeds of Anopheles continued throughout 

1960 and some 15 000 precipitin tests were performed. The results of these tests 

will be consolidated and reported on in due time. 

2.5.2 Change of behaviour of malaria vectors as a result of application of residual 
insecticides 

Deposits of residual insecticides, DDT in particular, have the property of 

irritating mosquitos in contact with them; under certain conditions some irritated 

species may already have picked up a lethal dose of insecticides and will eventually 

die, but under other conditions some species can be irritated before picking up a 

lethal dose, and thus may escape unharmed. 

Further research into this problem is required with regard to the following 

points: (1) How widely distributed is the irritability phenomenon among different 

species of anophelines? (2) Is irritability influenced by dosage, formulation, type 

of surface, temperature, etc.? (3) To what extent is this irritability likely to be 

intensified during the course of a regular spraying campaign? (4+) To what extent does 

irritability lead to the greater use of animals as a source of blood rather than man? 

(5) Although many irritated mosquitos appear to escape unharmed, have they been affected 

in some other way, such as in their behaviour or longevity? 

All these points may have a direct bearing on certain problems of malaria eradi- 

cation. Such an investigation might be organized best within the framework of 

malaria eradication pilot projects in which all the prerequisites for detailed obser- 

vation of the bionomics of the local vector before and during the residual spraying are 

available. It is hoped to organize this research project in 1961. 
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2.5.3 Importance of exophilic vectors and related aspects of mosquito behaviour 

Exophilic vectors of the following two categories: 

(i) those that feed indoors ( endophagic) and rest outdoors (exophilie); and 

(ii) those that feed outdoors (exophagic) and rest outdoors (exophilic) 

are of particular importance in malaria eradication programmes. 

Two research projects on the behaviour pattern and longevity of Anopheles sergenti 

and Anopheles punetulatus group were stimulated and sponsored by the Organization in 

Israel and in Netherlands New Guinea. Their results are not yet available. 

2.5.1E Longevity of malaria vectors 

The Organization sponsored and assisted with the setting up in April 1959 at the 

London School of Hygiene and Tropical Medicine of a special advanced course in 

entomology at which an experienced Soviet research worker taught the new technique of 

age grading to 15 entomologists from 12 countries. 

- A preliminary appraisal of the present status of the use of age-grouping methods 

in Anopheles was prepared on the basis of a questionnaire and sent to a number of 

research workers in the field. 

A special project dealing with the assessment of the applicability of available 

methods of age- grouping of anopheline mosquitos by dissecting the ovaries and counting 

the number of dilatations of the ovarioles in tropical mosquitos, especially A. gambiae, 

is about to commence in Tanganyika. In this project the results of age- grouping 

will also be related to other entomological indices. 

2.5.5 Resistance cf Anopheles vectors to residual insecticides 

The problem of insecticide resistance presents probably the greatest challenge. 

Its importance will be well appreciated if we remember that in 1955 the number of 

resistant vector species was three; in May 1958 six; in May 1959 seventeen. Today 

not less than 24 species of Anopheles have developed resistance to residual insecticides. 

Of this number 15 important vectors of malaria in 31 countries have become resistant 

to or showed increased tolerance of one or other group of сh marina tсrl hydrocarbons. 
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The recognition of resistance as a cause of failures became possible with the 

development by WHO of consistent test methods for susceptibility levels. The tests 

for adult mosquitos and mosquito larvae have been standardized on a world -wide basis, 

and test kits are available and have been widely distributed. The application of these 

tests in recent years has played an essential part in telling us just how far resistance 

has developed in malaria eradication programmes. 

The geographical distribution, type and degree of insecticide resistance shown by 

A. sundaicus in Indonesia as also the interesting evidence that in one area of that 

country the previous resistance to DDT has apparently reverted to full susceptibility 

of the vector, will be investigated in the field and in the laboratory by a joint team 

composed of the staff of the national malaria eradication service and of a WHO consult- 

ant. It is hoped to commence this collaborative project early in 1961. 

The greatest possible effort is needed to overcome the growing threat of resistance 

to insecticides. On the one hand, there are already programmes of research in special 

laboratories devoted to long -term investigation on the biochemistry of the insecticidal 

action, the genetics of acquired resistance, the discovery of negatively correlated 

compounds, etc. On the other hand, there is need for more applied research aimed at 

finding an urgent solution to the threat of resistance of malaria vectors to chlorinated 

hydrocarbons. This can be done by a more or less empirical testing, in the laboratory 

and in the field, of toxicants likely to be of value. The Organization has provided 

facilities for testing the new and less toxic insecticides in the field. For this 

purpose a special Insecticide Testing Unit was set up by WHO; it has assessed the 

effectiveness of some new organ- phosphorus insecticides in Greece, and is now working 

in Nigeria. 

The results of this investigation carried out in 1959 in Greece showed that: 

(a) malathion, diazinon and Baytex are heavily and quickly sorbed into mud, with 

consequent reduction in effectiveness; (b) on impervious surfaces (grass and plywood) 

malathion proved to be the best insecticide, closely followed by Baytex; both were 

greatly superior to diazinon; (c) on alkaline surfaces the three insecticides undergo 

degradation in ascending order from Baytex to malathion and malathion to diazinon, with 

consequent reduction in effectiveness; (d) at the low dosages used in the villages, 

blood cholinesterase determinations showed that the risk of toxicity is very limited 

for Baytex and malathion, and slightly higher for cliazinen, when standard safety 

precautions are taken. 
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During 1960 the results of the work of the Insecticide Testing Unit in Nigeria 

became available. These results carried out in a number of African villages around 

Lagos, Nigeria, were based on window -trap collections, bioassays of sprayed surfaces 

and chemical tests. The effectiveness of malathion (at 2 g /m2) and of Baytex 

(at 1 -2 g/m2) was assessed, and the preliminary conclusion is that the effectiveness 

of malathion on mud surfaces is limited but that it may successfully replace DDT on 

other surfaces. Baytex has a considerable effectiveness on all surfaces and could 

successfully replace DDT in most conditions but it requires further toxicological study 

before its wider use can be recommended unreservedly. 

A research project on genetics of resistance of important malaria vectors carried 

out by the Ross Institute in London was assisted by the World Health Organization and 

produced some important results. This investigation was carried out on A. gambiae, 

A. quadrimaculatus, A. albimanus, A. sundaicus and A. stephensi. 

An investigation dealing with several aspects of insecticide resistance was carried 

out in 1959 and 1960 at the Istituto d'Igiene i Microbiologia of the University of 

Palermo. The results of this investigation were as follows: 

(a) Malathion was found to have a considerable persistence in the conditions 

of experiments. 

(b) Selection: of a strain of A. atroparvus resistant to malathion after exposure 

of larvae or adults resulted in a slight (three times) increase of tolerance when 

compared with the original colony. 

(c) Comparative evaluation of the Busvine -Nash test and of WHO testing method 

showed that in A. labranchiae the former method gave higher kills. On the other 

hand no difference was found when using A. atroparvus. This is due to the lower 

level or irritability of A. labranchiae when compared with A. atroparvus. 

(d) In a strain of A. atroparvus the proportion of the homozygous population 

with standard or inverted chromosome structure is more susceptible to unfavourable 

microclimatic conditions. The greater survival of heterozygotes following the 

selection pressure of insecticides can be interpreted as "vigour tolerance" common 

to hybrids. 
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2.5.6 Research on the value of mixed insecticides for increasing their effectiveness 
and prevention of resistance 

The possibility of preventing the appearance of resistance to chlorinated hydro- 

carbons by using mixturas of insecticides has been emphasized by several workers. 

Selection of a recessive characteristic such as resistance to DDT is necessarily slow 

and could be delayed by reduction of selection pressure. On the other hand selection 

of a dominant characteristic such as dieldrin resistance is rapid and could be prevented 

only by a virtual elimination of pressure. 

A preliminary investigation stimulated by WHO was carried out at the laboratories 

of the Federal Malaria Service, Lagos, Nigeria, with the following results (based on 

trials of several pairs of toxicants against larvae of C. fatigans): 

It was observed that the pairs dieldrin/BHC and dieldrin/malathion act in such a 

way that any proportion of one may be replaced by a definite proportion of the other. 

The pair DDT /malathion do not replace ea:oh other completely in this way, mortalities 

observed being rather less than those expected; but still greater than those expected 

under any theory of independent action. The pair DDT /dieidrin actually appear to 

enhance each other's action, the above formula giving results below unity. If these 

results are statistically significant, which is yet to be proved, either synergism or a 

negatively correlated distribution of susceptibility may explain the result. The 

results apply to larvicidal formulations.. directly, but also point to the possibility of 

using insecticides as mixtures against adults, since the physiological processes involved 

appear to be similar. Moreover, where resistance to one toxicant is known to be 

potentially present in an area, the benefits of this toxicant need not necessarily be 

entirely foregone, if another with a different type of physiological activity is used in 

combination with it. 

An investigation on the relative resistance - inducing capacity of alternating 

insecticides and on the development of insecticides negatively correlated with regard 

to the selection of resistant genes is in progress at the Institute for Tropical Medicine 

in Leyden. This investigation is carried out on A. atroparvus and A. stephensi but it 

is still in an early stage and no definite results are available. 

More work on this problem will be carried out in 1961 and it is hoped to set up at 

least two research projects: one in Africa and one in India or Iran. 
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2.6 Research on the best and most economical methods of drug administration in 
malaria eradication projects. Field trials of new antimalarial drugs, drug 
combinations or drug media (medicated salt) 

Modern antimalarial drugs are adequate for suppression, treatment and radical 

cure of malaria in individuals or small well -supervised groups. The exigencies of 

malaria eradication programmes, especially in developing countries, are such that the 

drugs available today often fall short of expectations, mainly because of difficulties 

of their adequate administration. Chemotherapy of malaria is bound to occupy a 

place of increased importance, not only in the consolidation phase of malaria eradi- 

cation but also, at least in some parts of the world, in the attack phase. The 

attention of the pharmaceutical industry and research institutions is drawn to the vast 

possibilities and growing importance of antimalarial drugs in medicine and public 

health. An increased effort is necessary to expand the fundamental and applied 

research on the biochemistry of the malaria parasite and the applied research on anti- 

malarial drugs to fill the gaps that remain. 

Two needs are obvious today: (a) the improved usage of available drugs, and 

(b) the discovery of drugs with improved action against the malaria parasite. 

The future prospects of research in the field of antimalarial drugs with prolonged 

action may be summarized as follows: 

(a) Delayed degradation - To be of practical consequence, the enzyme inhibitor 

or "extender" must be as persistent as the antimalarial itself, or must cause a 

persistent change in the metabolism of the antimalarial. 

(b) Delayed excretion - It appears that methods which delay the degradation of 

antimalarial drugs are least likely to achieve success. These compounds studied 

up to the present time are disappointing due to their inherent toxicity to 

renal tubules. 

(c) Depot formation - Existing antimalarial drugs might be combined with sub- 

stances such as suramin which may bind them to tissue protein on injection. 

The possibility of preparing and testing suitable metal chelates might also be 

explored. 
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The assessment of the sporontocidal action of primaquine was carried out in 1960 

at the Liberian Institute of Tropical Medicine -and the results of this investigation 

indicated that a single dose of 45 mg primaquine is effective in preventing infection 

of A. gambiae with gametocytes of P. falciparum for at least a week. The drug seems 

to affect the ookinete which does not penetrate the stomach wall of the vector and 

degenerates within 48 hours. 

The value of mixtures of 4- aminoquinolines and 8- aminoquinolines for mass 

administration in areas of highly endemic malaria without residual insecticides is 

worth investigating. Previous experience with early drugs of these two series showed 

that permanent interruption of transmission by mass drug administration is very 

difficult as it depends on the operational efficiency of the drug distribution. 

Nevertheless, well - supervised use of combinations of 4- aminoquinolines and 

8- aminoquinolines and other drugs in highly endemic areas might achieve more impressive 

results, and field trials are being carried out. There is little doubt that the 

importance of chemotherapy in some parts of the world is bound to increase; what we 

need today is a new drug or a new formulation of an existing drug which, after having 

been given in a single dose orally or by injection, would maintain its action for at 

least three months, A field trial of a combination of amodiaquine and primaquine was 

begun in 1960 in Tanganyika and the results of this study will be available early in 

1961. 

Special attention is being devoted to the form of mass drug administration, 

using medicated salt, known as Pinotti method. The first field trials carried out 

in Brazil gave encouraging results and a large -scale scheme based on the use of 

chloroquine in salt commenced in 1959 in the Amazon valley covering a population of 

2 -1/2 million. 

Three pilot projects (in Cambodia, Netherlands New Guinea and Ghana) for assess- 

ment of the value of medicated salt using pyrimethamine or chloroquine have been 

promoted or assisted by WHO. The results of these projects indicate that pyrimethamine 

alone leads to the development of resistance and is dе�'initely unsuitable for the use 

with medicated salt. The use of chloroquine diphosphate has a drawback inasmuch as 

this compound is easily "leached out" of the medicated salt. Studies stimulated by 

WHO have resulted in the development by a pharmaceutical company of a chloroquine -salt 

"premix" less susceptible of "leaching out" on storage in high humidity. This 

preparation is now being used in Cambodia. 
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Development of a relatively simple quantitative method of assessment of chloro- 

quine in urine is under study. For programmes based on mass administration of drugs, 

further simplification of this method is suggested. A simple qualitative method of 

estimating the presence of chloroquine above an arbitrary minimal concentration of the 

drug might be more suitable for large -scale use. Such a method would have an additional 

advantage as it could be readily used for a rapid assessment of the presence of 

chloroquine in samples of medicated cooking salt. 

The increased demands for new drugs with fundamental advantages over the anti - 

malarials available now are made at a time when screening of new drugs on human subjects 

becomes increasingly difficult because of the declining importance of malariatherapy 

(induced malaria); the first stage of screening prospective antimalarials can still 

be done using classical methods of experimental chemotherapy of malaria. For the 

later stages of screening there is, however, a great need for centres specializing in 

experimental simian malaria. In the last screning stage of antimalarial drugs there 

remain two possibilities: (a) the use of non- ̀.mmune volunteers, and (b) the wider use 

of standard field trials in areas where endemic malaria exists. While the latter 

facilities available to the Organization should be used more fully than heretofore, 

the importance of drug testing on non - immune volunteers cannot be overemphasized, and 

at the present time the facilities for research on chemotherapy of malaria lag far 

behind the requirements. At almost every point in the discussion of the recent 

(November 1960) Technical looting on Chemotherapy of Malaria, more information was 

necessary for firm decision and such information was most often of the type which in 

the past has come from careful studies on experimental human malaria. Most of the 

recent reliable information came largely from the Human Malaria Research Units in the 

United States of America and the WHO Technical Meeting on Chemotherapy of Malaria 

(Geneva, November 1960) strongly recommended that WHO should explore as a matter of 

urgency the possibility of setting up an international human malaria research centre 

in Europe, where research workers would carry out chemotherapeutic research on various 

strains and species of the malaria parasite transmitted to volunteers. 

A preliminary world -wide inquiry has been made by the Organization on the pattern 

of drug administration in malaria eradication programmes. It appears that the drug 

regimens adopted in various countries are widely different; the reason for such 

differences are net alway apparent and seem to be arbitrary. 
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Resistance of malaria parasites to drugs. Resistance developed by some strзi_ns 

and species of human malaria parasites to such drugs as pvrimethamine and proguanil 

which act on early stages of nuclear division is of limited immediate importance but 

presents serious potential obstacles in some malaria eradication programmes. 

A research project on the mechanism and dynamics of induced resistance of rodent 

and simian malaria parasites to drugs sponsored by WHO is proceeding at the Malaria 

Institute of India. It is still too early to assess the results of this investigation. 

2.7 Sociological research on attitudes of peoples, their customs and their motivations 
of behaviour in relation to malaria eradication activities 

In any malaria eradication programme systems of administration should be developed 

which will be: (a) elastic enough to increase or decrease staff in relation to the size 

of the area or population concerned, and (b) reveal immediately unauthorized departures 

from planned procedures or objectives, failures in reasonable productivity, or unsatis- 

factóry accomplishment. 

The knowledge cf specialists in such social sciences as anthropology, ethnology, 

human behaviour, educational methods and similar disciplines, should be utilized in 

securing compliance and avoiding conflicts with the objectives of malaria eradication, 

especially in developing areas. Where this knowledge does not exist, it should be 

obtained. 

2. 8 Research on spraying equipment 

In 1960 some 500 million persons lived in areas in the attack phase of a malaria 

eradication programme and about an equal number lived in areas not yet under attack. 

Some 70 000 compression sprayers, 40 000 stirrup -pump sprayers and 2000 knapsack 

• sprayers were being used in eradication programmes. 

The quality and standardization of spraying equipment has been greatly aided by 

the establishment of purchase specifications. A research project was set up in 1959; 

by the end of 1960 it will have tested under field conditions, in two different 

countries (Nigeria and Iran) five makes of compression sprayers. Two makes of stirrup - 

pump and a number of sprayer components are also under test. Each unit is subjected 

to preliminary examination and calibration; it is then used by spraymen of the national 

service for about three months, being checked at regular intervals and is re- examined 

at the end of this time. Evaluation is based on performance, wear, breakage and 

users` comments. 
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BASIC RESEARCH 

It is obviou. that some aspects of fundamental research, such as the study of 

immunity of populations in highly endemic areas, of strain specificity of malaria 

parasites, of genetics bf resistance in laboratory colonies of Anopheles, of the bio- 

chemistry of malaria parasites, of the frequency of abnormal haemoglobins in some 

human races, etc., are of great interest. These researches are stimulated, assisted 

and followed up by WH0 , 

3•1 Simian malaria 

An interesting problem, which could be considered as lying half -way between 

fundamental and applied research, is that of simian malaria which has assumed some 

significance during 1960 because of the discovery made by the workers at the National 

- .Institute of Health in the United States of America of the transmission of Plasmodium 

cynomolgi bastianellii from rhesus monkeys to human subjects by Anopheles freeborni 

(A. quadrimaculatus group). These implications of.the problem cf malaria of lower 

monkeys have been discussed by the Expert Committee on Malaria (eighth session, Geneva, 

August 1960)s 

The general consensus of opinion was that in the present state of our knowledge, 

malaria, as a zoonosis, is of only limited importance in the global programme of 

malaria eradicat °on,. 

The true significance of simian malaria in relation, to man will become apparent 

when the eradication of human malaria is accomplished in such areas of the world as 

Malaya, Borneo, Indonesia, Philippines, Taiwan, Central and West Africa. It is 

interesting to note that in large areas of Venezuela, in which malaria eradication 

has been achieved and which are known to contain large populations of monkeys, no 

sporadic eases of malaria have arisen, as would have been expected had there been a 

simian reservoir of malaria. 

3.2 Research on genetic factors in epidemiology of malaria 

The problem of genetic factors and their relationship to various degrees of 

tolerance of malaria infection is assuming an increasing fundamental and practical 

importance. The particular aspec. of genetics in relation to malaria is linked with 



- 72 - 

the discovery of various haemoglobin types and with the study of their distribution in 

tropical areas. Studies have indicated that the high frequencies of the haemoglobin 

S gene in some populations are due to a balance of powerful selective forces, some 

tending to increase and others to decrease the frequency of this gene. 

The demonstration of the difference in susceptibility to experimental malaria 

induced in sicklers and non- sicklers produced confusing results. 

The demonstration of a differential susceptibility to a particular disease is not 

by itself sufficient to establish that this is the cause of a balance polymorphism. 

Quantitative demonstration of the differential mortality in the two groups of 

individuals is now being investigated in the course of a series of post -mortem examin- 

ations in West Africa. 

Although there is in Africa a general correlation between hyperendemic malaria 

and the incidence of the sickle cell trait, there are some areas where the discrepancy 

is marked. It remains possible that other different factors may be of significance 

since a high malaria rate is only one of a large number of ecological factors involved 

in balanced polymorphism. 

The use of modern haematologic techniques for the study of such primaquine 

sensitivity has led to the discovery that erythrocytes of such persons are haemolysed 

by a number of aromatic amino compounds, including primaquine and other 8- aminoquino- 

lines. Primaquine- sensitive red blood cells have been found deficient in glucose -6- 

phosphate dehydrogenase (G- 6 -P -D), an enzyme involved in the reduction of glutathione. 

This red cell defect conducive to primaquine sensitivity is genetically transmitted, 

probably as a sex - linked gene with intermediate penetration. 

3.3 Research on some aspects of malaria immunity 

Another problem of immunity in malaria of importance concerns the development 

of techniques fir quantitative measurement of acquired immunity reaction to a protozoal 

infection. 

It has been possible to stimulate and to sponsor a relevant research project at 

the Department of Parasitology, University of Singapore. This project will be 

concerned with the adaptation of the respiratory test to quantitative assessment of 

malaria immunity. The source of energy of the malaria parasite is obtained through 
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oxydative glycolysis, the oxygen being obtained from the oxyhaemoglobin. Parasitized 

red blood cells show a considerably incrsed oxygen consumption and it will be necessar? 

to determine whether the antibody, acts against the whole infected red blood cell or 

only against the parasite itself. In the first stages the investigation will use 

only rodent plasmodia which can be conveniently maintained in the laboratory and 

produce massive infections with a solid immunity. When positive results are obtained 

the trials would be extended to simian malaria and then eventually to human malaria. 

3.1+ Research on cytogenetics of Anopheles and on phylogenetie relationships in 
various species complexes 

One of the important trends in malaria entomology is the increasing realization 

that the concept of the Anopheles species cannot be based on morphological features 

alone and that many "species" are in reality "species complexes" with minute if any 

taxonomie differences but with pronounced differences in behaviour and in vectorial 

capacity. 

Cytogenotic studies carried out some years ago on a number of Anopheles incluliDg 

A. gambiae indicated that there might be some relationship between the behaviour of 

mosquitos and the details of the chromosome pattern in.salivá..ry, glands. Later studies 

showed that this relationship is Jess constant but that in some mosquitos resistant 

to insecticides the frequency of inversions on one chromosome is higher. Further 

studies of this subject did not produce -.ny striking results but in the course of these 

studies a method of artificial insemin�.ation of mosquitos unwilling to mate naturally 

was developed. 

This mc.thod.was applied in a research project carried out at the Istituto di 

Zoologia, in Pavia, for the investigation of the phylogenetic relationship within the 

A. maculipennis species complex.. 

It was found that A freeborni, which was identical in its chromosome structure 

with the European maculipennis, is easily crossed with A., atropa.rvus a.nd gives 

partially fertile female hybrids. ^poles of A. freeborni mated with A. messeae 

subalpinus or typicus show sexual isolation and there is a delayed fertili:ation 

females and no egg -laying. Fémales of messeae, subalpinus and typicus kept together 

with male freeborni were partially fertile. It was shown that the three species have 

a different degree of isolation. Typicus are fertilized often and earlier in co.mpari -- 

son with the others. The isolation effect with A. quadrimacul.atus and the three 
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nearctic species is total. Artificial insemination met with great difficulties and 

was not successful. Crossing between A. aztecus and A. atroparvus was tried and gave 

a few hybrids. 

With the new technique of artificial insemination crossings have been performed 

in both directions between individuals of typicus, subalpinus and messeae. Crossing 

between messeae and subalpinus produces hybrids which are viable in a small percentage 

of cases. Cross between typicus females and messeae males produces hybrids which die 

in the embryonic stage. The back -cross of male messeae and the hybrid (male messeae 

and female typicus) has produced partly viable hybrids. 

A. freeborni has presented two heterozygous inversions, one in the left arm and 

the other in the right arm of the third chromosome. The frequency of these inversions 

was assessed in strains treated at the fourth larval stage with BIC and dieldrin. 

Higher frequency has been found in mosquitos exposed to the insecticide, in comparison 

with controls. 

3.5 Research on parasitology of malaria 

A number of problems concerning the parasitology of malaria require investigation. 

Some morphological and many immunological and biochemical characteristics of human and 

animal parasite species are unknown. Further studies in these fields may be greatly 

speeded up by the development of practical and relatively simple methods of cultivation 

of malaria parasites in vitro through many generations. The investigation carried out 

by the Department of Parasitology of the University of Jerusalem is still in the prelim- 

inary stage but the method employed merits a description. Trypsinized spleen cells of 

infected chicken embryos are grown in monolayers on a glass surface; macrophage tissue 

cultures set up in the same way are overlaid with normal chicken erythrocytes in a 

liquid phase so that the red cells are in direct contact with exo- erythrocytic merozoites 

emerging from the macrophage layer. 

(List of research project titles, pages 117 -119) 
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1Nв Ест1СтЕ т,^ЕС л ш) VECTOR согтт�гОL 

1. INTRODUCTION 

The most serious technical obstacle to the successful termination of many vector 

control programmes is the development of resistance in insects to insecticides. hen 

resistance to an insecticide occurs in the field, the only practical solution at 

present is to change to another compound. :such alternatives are all too feu because 

when an insect develops resistance to one insecticide it also becomes resistant to 

other insecticides of related chemistry or mode of action. The problem was reviewed 

in 1956 and 1957 and recommendations were made for dealing with the problem an 

appropriate programme of research. -.'ays of lеsвntјng these recommendations were 

considered by a Scientific Group in 1959 and the resulting pro•ramme was recommended 

for approval by QСI _Z in its first session. 

One part of this programme supports the search for new insecticides. Close 

collaboration has been established between the chemical manufacturing industry and 

seven internationally recognized laboratories and field testing units. The industry 

continuously provides promising new insecticides with the required basic data on them 

for an impartial evaluation of their efficacy with a view to their use in vector control 

programmes. Another part of the programme supports basic research into the nature of 

' insect resistance itself so that its full implications in terms of vector control 

programmes and conventional methods of insect control can be understood. Included n 

this part of the prQ ;ramme are a number of essential services to research laboratories. 

Investigations are also being undertaken or sponsored on ecology and on improved 

methods for the control of insects of public health importance. The current and 

future status of this programme are outlined below. 

2. COLL Q:?":^1гТЕ РRОС?л::i1E OF RЕ•sЕ RС1 ON 1`IE EV_!1,JАтi0Iv А ТТ) Т�.'3ТIРт т OF ТN ЮTICIOEs 

It is clearly premature to claim particular successes, but there is ground for 

some optimism. Approximately 270 compounds have been submitted for testing by 11 

chemical companies. The majority of the insecticide manufacturers in the world have 

been approached with a view obtaining their collaboration, and the response has 

been encouraging. The toxicity of 7L of these compounds to susceptible and resistant 

insects has been assessed in the laboratory and several are being tested under field 
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or simulated field conditions. One insecticide has alread '- been recommended for trial 

as a substitute for DDТ in mosquito control after having been tested in the field by 

a Research Unit eзtaоli'hed in Lagos with the collaboration of the Government of Nigeria. 

Tiro further con дΡoounds are being tested bar this Unit during 1961. -n addition to the 

assessment of insecticidal activity there are many other important problems 

associated with the development of a new insecticide such as those of mammalian 

toxicity, stablility of the insecticide under conditions of storage and application, 

formulation and methods of analysis. The more promising compounds are now being 

studied in this respect by the collaborating laboratories. A meeting of the directors 

of the seven collaborating laboratories is held annually. The report of the second 

meeting is now available. 

З. CO-ORDYN�T10N AгTL SТ I,i-.Т1бN 0F SЕARC'3 

During the past four years almost every laboratory in the world where research 

on insecticide resistance and on the control of insects of medical importance is 

performed has been visited by a staff member or consultant and communication has been 

established with the majority of workers in these fields (a central file on each 

institution has been established at headquarters) . This was very helpful in furthering 

the co- ordination of research through seminars and similar meetings, visits to selected 

laboratories or groups of institutions and the dissemination of up -to -date information. 

Three seminars have been held: cne in Delhi in 1958 for workers from the South -Last 

Asia, western Pacific and 3astern Pïediterranean Legions; one in Panama in 1958 for 

the Americas; arid one in Brazzaville in 1959 for .frica; others are planned. 

The survey of laboratories has also permitted the Organization to provide 

financial assistance to 10 laboratories with special skills in order to expand their 

work on important problems. Four laboratories obtained financial assistance from the 

National Institutes of Health of the USPНS for research connected with the respective 

WHO research programme. 

A number of governments in the newly -independent tropical countries have been 

stimulated to increase the national effort in research and steps have been taken to 

ensure the continuation of established research. 3ресial reference is made to work 

undertaken in three major fields directly related to the problem of resistance and 

vector control. 
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3.1 Insect biochemistry and physiology 

As already stated,. university laboratories and. 'independent research institutes in 

Australia, the United Kingdom, Netherlands and Japan are carrying cut research into 

the nature ó_' insect resistance with the financial assistance of I-10. rаnу other 

laboratories are сar yinm out similar research without such contractual a reements, 

but in close contact with the Organization and as a result of this work, a much 

clearer understandin, of the nature of the problem is emerging. Insecticide 

resistance is inherited and its development in an insect population in the field 

appears to be entirely due to thе selection of naturally resistant survivors. 

Resistance to DDT and many organo- phosphorus compounds appears to be due to a 

sufficiently rapid enzymic detoxication within the insect. Resistance to other 

chlorohydrocarbons, however, appears to be due to other or additional defence mechanisms. 

3.2 Genetics 

Financial assistance has been provided by 7-10 to two laboratories for work on 

this subject. However, efforts have also been made in tropical countries to bring 

about a >_eneral increase in the amount of research on insect genetics. An еха рle 

of how this has for instance been done at the "alaria institute of India f ollaws: 

(a) a study of the -enetics research potential was made in 1957 by a '0 consultant; 

(b) on the basis of his report a senior scientist from the Institute was given a 

WHO fellowship to work with this consultant at his own laboratory in the Кax- Planck 

Institute, ^ubingen, Germany; 

(c) on his return, ?Ii0 provided assistance to equip a laboratory for genetic 

studies in collaboration with the úovепnюnt if India; 

(d) senetic research will begin in 1961 and the same consultant 7:i11 again spend 

three months at the i nstitute assisting in the initiation of its work. 

This pattern is being followed in other instances. 
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3.3 Toxicology of pesticides to man 

In addition to the toxicological investigations on new insecticides referred to 

above (section 2), a study has been supported on the inherent toxicity to warm-blooded 

animals of all insecticides used in public health programmes. Recommendations to 

national health administrations have been made to protect: (a) spraymen and others 

handling these materials; (b) persons living in treated premises; and (c) individuals 

coming into contact with them accidentally. An Expert C,Jmmittee on the subject is 

planned for 1961. 

4. TRAINING OF RESEARCH WORKERS 

Four scientists receivea advanced training during 1959 -1961 in connexion with this 

programme; these were arranged through the normal fellowships programme of WHO. Two 

geneticists, one from India and one from the United Arab Republic, have received 

training in Germany; one entomologist from Ghana spent one year in London and one 

biologist from India is at present in Canada. 

5. SERVICES TO RESEARCН 

Services to research for the period 1959 -1961 consisted mainly of the following: 

(1) The provision to research laboratories and field organizations of standard 

test methods and equipment to determine: (a) the levels of susceptibility of 

adult mosquitos, larval mosquitos, body _ice, and sand -flies to chlorinated hydro- 

carbon insecticides (e.g. DDT and dieldrin); (b) the bioassay of insecticidal 

residues on various types of surfaces; and (c) the bioassay of aerosol formulations 

for aircraft disinsection. Many thousands of test kits have been distributed. 

(2) The wide distribution of an Information Circular to interested scientists 

on Insecticide Resistance (six issues per year). 

(3) The supply of standard reference insecticides and the publication of 

specifications for many commercially available compounds. 

(4) During the same period, standard test methods and equipment to determine 

the level of susceptibility of tsetse flies, fleas, bed -bugs and cone -nosed bugs havw 

been essentially completed and methods for use with house -flies, black flies and 

ticks are under development. 
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(5) Initial steps have been taken to establish standard reference strains of 

house -flies and culicine mosquitos for world-wide use. 

(6) Provisions have been made to secure supplies of isotopically -labelled_ 

insecticides for investigation purposes. 

б. V�'CTO-; СОРIтј-ЮL i „3.C_-i AND INVR�TIT10NS 

In the 1959 -1961 period field evaluations were made on the effectiveness of: 

(а) BiC /Cerechlor water-dispersible powder formulations in residual application 

for the control of anopheline species in collaboration with the Government of Iran; 

(b) malathion dust application for the control of DDT -resistant human body lice 

in collaboration with the Government of the United Arab Republic; 

(c) the potential of the fungus, Coelomonzyces stegomyia, as a biological control 

agent against mosquito larvae in collaboration with the Government of i еW 'Zealand. 

(d) a number of aerosol formulations for aircraft disinsection. 

From 1961 field evaluation and research on vector control will be intensified 

using as a starting point the "Recommended methods for vector control, in the tenth 

report of the Expert Committee on Insecticides, 1960, and incorporating the new 

chemicals developed in the collaborative programme for the evaluation and testing 

of insecticides. 

Attention is being given to arthropod vectors of disease, such as culicine mosquito, 
black flies, tsetse flies, house -flies, fleas, cone -nosed bugs (Triatoma), lice, ticks 

and certain other bloodsucking insects, e.g.. bed -bus . ,studies on control will be 

combined with investigations on the ecology and behaviour of different vector species 

under various field conditions. New methods for application and types of formulation 

for insecticides will be tried and other methods of control by modification of the 

environment (ecological) or by biological control agents will be investigated. 3peсial 

attention will be given to the problem of aircraft disinsection in view of its 

importance in the field of international quarantine. 
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7. ADDITIONAL WHO SтAFI+' 

Additional staff members who have been recruited to assist in the implementation 

of the programme are: a biochemist (consultant); a biologist (consultant); an 

administrative assistant; a 'technical assistant; and two clerk -stenographers. 

й. PROGRIT 1 О' ;02К ON а СТI0.iDE К-ЅI3Т.IЛТC :`:.тD V�СТО% COIdTROL: 1961-1965 

It is anticipated that the above programme will be continued and expanded curing 

the ensuing five years with particular emphasis on the fol cawing: 

8.l Services to research are envisaged to be extended as follows: 

(a) the completion of a wider series of test kits for other vectors of disease; 

(b) the extension of the number and type of standard reference insect strains; 

(c) the provision of genetically marked strains of insects; 

(d) . an increase in the dissemination of information by adding to the types of 

circulars, e.g. vector control methods, and culture methods; 

(e) the provision of standard test methods for other biological assays connected 

with vectors of disease; 

(f) the provision of radioactive insecticides to selected laboratories; 

(g) the provision of translations of outstanding, pertinent articles which appear 

in other languages, to the languages officially recognized by the United Nations. 

6.2 The initiation of extensive field surveys on susceptibility levels of those 

insect vectors for which new standard kits have been provided, i.e. fleas, bed -bugs, 

tsetse flies and cone -nosed bugs, and which have beemexrosed to insecticides through 

malaria eradication and other insеcticidal applicationprogrammes. 

6.3 The present state of biochemical and physiоloical research as related to 

resistance indicates the need to search for insecticides of novel modes of action. 

A Scientific Group will be convened in September 1961 to consider the possible new 

avenues of approach. 

List of research project titles, pages 119- -121) 
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�ТLT ̂ 11В10Т1СS 

1. iI`iTRIJDUCT јOЛт 

From its creation until 1958 r7н0's research activities in the. field of antibiotics 

were mainlу conc erned with drawing up of specifications for control of their quality, 

establishment of international standards and reference preparations for the biological 

assays of antibiotics, and studies on the use of antibiotics in mass campaigns a ainst 

communicable disease: such as venereal diseases, treponematosis and tuberculceis. 

Durinv the intervening 14 years about 40 antibiotics have been introduced. The 

extent of their use in the treatment of infections and for prophylactic purposes in 

human and veterinary medicine, their extra -medical aрlicаtion, such as in food 

conservation, phyto- and zootechnology and cosmetics, and the lack of satisfactory 

legislation and information for avoidin abuse and misuse of these products have 

progressively increased possibilities of hazards.. Their toxic effects, the ana- 

phylactic reactions and bacterial resistance produced constitute serious risks not 

only to the individual patient but are important problems from the public health 

point of view. 

2. ±1СТТV-:Т I�3 

In "Ley 1 ̂59 a 'scientific ,"_coup on antibiotics research made a series of 

recommendations for the establishment of a research nroLramme, two of which were 

selected and presented to the _:01,12 in October 1959: 

2.1 The standardization of methods for сonduсtin microbic sensitivity tests for 
clinical or survey purposes 

А °A.H0- conducted inquiry in about 200 laboratories throughout the world chowed 

that the determination of bacterial sensitivity to antibiotics is performed by several 

principal methods, each with innumerable variations. The general adoption of 

reliable methods, standardized as far as, possible, rгould have the followir _- advantages: 

(a) give dependable guidance to the clinician in the treatment of his patients; 

(b) enable camparative assessments to be made on the frequency, importance and 

epidemioloу of .resistant strains of bacteria in different institutions, areas 

and countries; 
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(c) facilitate comparability of published findings. 

This problem has farther been studied by the Expert Committee on Antibiotics 

(11 to 16 July 1960) which гесоmmended standard methods for clinical use and 

survey purposes. 

For the present it recommended a method for general clinical use consistin of 

the application of filter -paper discs to the surface of an inoculated culture medium 

in plate and gave indications as to the preparati on and use of these discs. Govern- 

ments should establish some system of control over the quality and antibiotic content 

of the commercially prepared discs. The Expert Committee also prepared additional 

studies to be undertaken before these methods can be recommended for general adoption. 

For international surveys the Committee prepared a dilution method and stressed 

the need for strict control of all of its features in order to ensure accuracy. It 

recommended the plate dilution л thod wherever it is applicable because _ .ny strains 

can be tested in a single plate and control of a standard organism of knownsuscepti- 

bility can be included. 

The selection of strains of bacteria of kno assensi tivity is essential for ' either 

method. The Committee felt that at least three strains of different degrees of 

sensitivity should be available for each antibiotic. The Division of Antibiotics, of 

the Food and Drug Administration in Washington has offered to undertake this work 

without financial assistance from ':.:гi0. It will be necessary to correlate the response 

of each organism to a particular antibiotic in a disc, in a solid medium and in a 

liquid medium. Prior to widespread distribution, the proposed standard strains will 

be studied collaboratively by a number of recognized laboratories in order to verify 

the workability of the system and to reach an agreement on the most reasonable 

sensitivity values in actual units or micrograms per ml. It is necessary to assign 

actual numerical sensitivity values to the organisms so that they may be used by 

laboratories the world over in constructing graphs for converting zone sizes around 

discs to minimal inhibitory concentrations. 

An important point of study is also the strains s stability on repeated transfer 

and lyophilization which will determine the s.Tstem of distribution., н 'т long it will 

take to carry out these preliminary studies is hard to predict. 
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2.2 The establishment of a repository for antibiotics and strains 

This was recommended as a first priority by the 1959 Scientific Croup since the 

service rendered by the repository would facilitate research throughout the world 

and avoid repetition of work already done. In July 1960 another 3c_cntific Group 

discussed iri detail the organization, administration, activities and funetionin of 

such a repository, and on its recommendations, various possibilities were explored.: 

Because of the many difficulties revealed in connс_..ion with the establishment and 

effective work of a repository, it appeared wise to postpone its creation, 

Tevertheless, a useful start could be made by organising a centre which would 

collect all information on existing antibiotics and strains and arrange with their 

discoverers that the antibiotics would readily be available and that the strains would 

be maintained and made available to research workers uncer conditions to be detеmined: 

(List of research project titles, page 121). 
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II п 3UIdOL00Y 

А eneral ': :10 pro ramme in immunology. was discussed during zСII 2 and details 

were presented in an Introductory :_tгtement on aesеarсh in Iюmunology. The - Cо .rmittee 

agreed that research in im unology 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 field might be expected to expand greatly in importance and have 

increasing influence both on medical thought and practice. 2t,. therefore, agreed 

that WHO would be well advised to spins or work in the field of applied iтmunolоg r, 

not only in relation to special projects of concern to other -fields, but as a 

general pro ra me . 

Foflowing this recommendation, these questions have been discussed with a number 

of immunologiste, particularly with various laboratory centres in the United :testes in 

January 1961. Further exploration is proceeding and proposals for initiating a 

research pro ramme in immunology are being studied. 

The po sibility of including in the d.10 research progrаmвю in immunology the 

laboratory services available at a department of the Statens 5erumin_stitut, Copenhagen, 

which is at present known as the " Tubercalosis Immunization research Centг& , i.; under 

consideration. This laboratory has, since 1961, served as a laboratory basis for ':- 0 

roj-cts in tuberculosis ïmr unization, but its international staff is now being 

replaced by Danish workers and proposals have been nade to make use of the facilities 

in this laboratory in the framework of a .aЭ programme in general and applied 

innunology. 

(List of research project title, page 122). 
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BIOLOGICAL STANDARDIZATION 

WHO research activities in biological standardization originated in the 

continuing project in this field of the Health Organization of the League of Nations. 

This project was maintained through the intervening war years, and the responsibility 

for its continuation was adopted by the Interim Commission and by WHO. 

The purpose of the activities in biological standardization is to promote 

uniformity throughout the world in the characterization of the properties of biological 

preparations that are of widespread use in diagnostic, clinical and prophylactic 

medicine. This purpose is served by the establishment and distribution of 

international standard preparations and international reference preparations for 

vaccines, toxoids, sera, hormones, enzymes and antibiotics. The work is based on 

extensive collaborative examinations of selected biological preparations with the 

participation of over one hundred interested biological laboratories throughout the 

world. These activities also include the establishment of international requirements 

which important biological preparations should meet in order to fulfil acceptable 

criteria of safety, reliability and efficacy. 

Since all biological preparations important to medicine are included in this 

project, the services thus provided touch upon the activities of all other sections 

of WHO which are concerned with the use of biological substances in the diagnosis, 

treatment and prevention of diseases. At the moment, over one hundred international 

biological standards and international reference preparations are available from 

the International Laboratories for Biological Standards (Copenhagen and London) 

designated by the World Health Organization, and a set of six International 

Requirements have been elaborated and printed. 

The general work, currently dealing with 40 different substances that are under 

investigation, is based on the assistance from two International Laboratories for 

Biological Standards that receive support from WHO. These laboratories are faced 

with an increasing volume of work due to the continual extension of the programme. 

Proposals, additional to the regular activities performed in the two International 

Laboratories, were there made, recommended by the ACMR and approved as part of the 

WHO research programme. 
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These proposals concerned the evaluation of the long -acting properties of 

antibiotic preparations; the standardization of hormones, especially corticotrophin; 

the development of international standard preparations of botulinus antitoxins of 

types A, B, C, D and È; the standardization of typhoid vaccine, poliomyelitis 

vaccine and smallpox vaccine; the development of international standards for snake 

antivenins, starting with sera against the bite of cobra snakes; the development 

of biological assay techniques for certain widely -used biological preparations 

presenting evaluation problems; the establishment of international standards for 

yellow fever vaccine and anti -yellow fever sera; and the dissemination of information 

concerning the availability 0f microbial strains in type culture collections throughout 

the world. 

In its recommendations on the biological standardization research programme, 

the ACIR in 1959 had súggested that the Expert Committee on Biological Standardization 

might also consider cholera phage- typing, as well as the evaluation of the long -acting 

properties of the di- benzyl - ethylene -diamine salt of penicillin. In examining these 

questions, it was felt that cholera phage- typing had not been advanced sufficiently 

to permit international standardization procedures. 

Regarding di- benzyl- ethylene -diamine salt of penicillin (benzathine penicillin), 

the Expert Committee considered that its prolonged acting properties were inherent 

in the substance itself and not, as in the case of PAM, dependent on the vehicle so 

that there seemed no need for a comparative study of the prolonged acting properties 

of different batches. 

(List of research project titles, pages 122 -125). 
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CANCER 

1. INTRODUCTION 

There are essentially two types of research work on which WHO is concentrating 

its efforts: 

(a) Activities related to standardization of nomenclature and classification 

of tumours. 

(b) Epidemiological studies. 

2. DEFINITIONS, STANDARDS AND NOMENCLATURE AND CENTRES 

The international nomenclature of diseases and causes of death contains the 

nomenclature of 55 types of cancer classified according to site. This nomenclature 

is very useful and is periodically improved by the Expert Committee on Health 

Statistics of WHO. 

As far as histological classification is concerned, there is less agreement 

among the pathologists and WHO aims at developing internationally agreed histo- 

pathological classifications for certain cancers by establishing international 

reference centres. Their purpose is to develop the histopathological definition 

and an acceptable classification of tumours of the site concerned and three such 

reference centres have been established so far. 

2.1 The International Reference Centre for Lung Tumours has been established in 

Oslo in the Department of Pathology of Professor Kreyberg. Professor Kreyberg has, 

through the use of various staining techniques, endeavoured to define some of the 

types of tumour previously included among the "undifferentiated" lung cancers. He 

has shown that epidermoid and oat -celled types of carcinoma form a distinct group 

of different cause from adenocarcinoma. He has found that the ratio of the number 

of epidermoid and oat -celled (group 1) tumours to others is a sensitive index of 

the increase or decrease of incidence of lung cancer and of differences of incidence 

of environmentally caused lung cancer in different populations. These studies in 

relation to tobacco smoking were carried out in England and Norway, and are in the 

course of publication. 
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2.2 The International Reference Centre for Soft Tissue Tumours has been established 

in the Armed Forces Institute of Pathology in Washington, D.C., where definitions 

were studied for two groups of them, namely, fibrous and adipose tissue tumours. 

A set of slides has been prepared for each, as well as a syllabus, and other 

types of soft tissue tumours will be studied within the next few months. 

2.3 At the end of 1960 a third reference centre was established for mammary 

tumours at the Bland -Sutton Institute of Pathology in London (Professor Scarff). 

2.4 Attention is now being given to the leukaemias, bone tumours and thyroid 

carcinomata. The establishment .of a centre for leukaemias which had been foreseen 

for 1960 in Moscow, in the Institute of Haematology and Blood Transfusion, 

in the department of Professor Krayevski, had to be postpdned and it is now 

envisaged to establish a centre after the meeting of the Scientific Group on Research 

in Leukaemia in December 1961. 

2.5 Scientific groups on bone tumours and on thyroid carcinomata are planned for 

1962; these groups will deal with questions connected with the establishment of the 

respective centres in 1962 and in 196). 

2.6 The European Centre for the Provision of Tumour- bearing Animals was 

established at the Netherlands Cancer Institute, Amsterdam, in 1960. It will 

build up a colony of laboratory animals susceptible to spontaneous and induced tumours. 

Upon request, tumour -bearing animals will be provided to laboratories and institutes. 

In addition, studies will be made on the morphology and incidence of spontaneous 

tumours, and the development of induction techniques, particularly of tumours of 

sites similar to those in man. 

2.7 The European Centre for the Provision of Transplantable Tumour Strains was 

established in 1960 at the Department for Tumour Biology, Karolinska Institute, 

Stockholm. The Centre collects frozen tumour strains for provision upon request 

to institutes and laboratories and will conduct research on techniques for 

preservation of tissue in the deep- frozen state. The Centre will also have certain 

training functions. 



3 EPIDEMIOLOGICAL STUDIES 

A general programme in cancer epidemiology is now being developed. Studies in 

different geographical areas with contrasting incnces of the same type of tumour 

will be promoted. 

3.1 The first step will be the systematic analysis of already existing data. 

3.2 The ways and means of collecting information on cancer incidence and prevalence 

in less -developed countries and methods for improving or developing local facilities 

for that purpose are being studied. 

3.3 The results of the above -mentioned preliminary studies will indicate cancer 

sites suitable for epidemiological studies. 

3.k Two studies have already been initiated in 1960. These are: 

3./.1 A multiple approach study, where air pollution, residential and occupational 

histories and smoking habits will be investigated simultaneously in relation to lung 

cancer. The pilot study is now under way in Dublin and Belfast. It is expected 

that this study will be extended to certain cities in the United States and to 

other cities in Western Europe towards the end of 1961. 

3.k.2 A comparative study in Norway and Finland, where mortality data have suggested 

a much higher prevalence of lung cancer in the latter country. A critical review 

of available data carried out in 1960 confirmed that the difference is real. A 

survey will now be undertaken of representative sа :les of the population in both 

countries in order to explore which of the environmental factors might be suspected 

of causing the higher incidence of lung cancer in Finland. 

4. CARCINOGENICITY OF FOOD ADDITIVES 

This problem was studied by a Scientific Group in 1960. The methods of evaluation 

of the carcinogenicity of food additives were reviewed and research on the following 

subjects relating to biological testing was recommended: route of administration, 

effects of multiple additives, dose- response relationships, co- carcinogenicity, 

period of exposure and studies on pregnant animals and progeny. 



5. NEOPLASTIC DISEASES OF ANIMALS 

5.1 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. 

A Scientific Group convened in 1960 outlined a plan of studies. 

5.2 An epidemiological study of pulmonary neoplasms of dogs has been started in the 

United States of America. This is a pilot study to develop methodology which will 

be used for similar studies in other parts of the world. Opportunity is being taken 

in this study to examine the dogs for the presence, of cardiovascular diseases and 

thus to start the developLent of methods for the survey of these diseases in the 

same species. 

A conference of medical and veterinary research workers on comparative aspects 

of leukaemias was held in March 1961. The present knowledge in this field was 

reviewed with a view to determining the most fruitful lines of research. 

Arrangements are being made with five centres of comparative medical research 

in Europe for co- ordinated studies on the epidemiology of lung and bladder tumours 

in animals and general surveys of neoplasms occurring in animals in these areas. 

(List of research project titles, pages 123 -124). 
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CARDIOVASCULAR DISEASFЕ 

1. INTRODUCTION 

WHO activities in cardiovascular diseases started in 1955. Several meetings 

have been held since then and their reports published. A headquarters unit 

dealing with cardiovascular diseases was established in WHO in 1959. A programme 

of research in cardiovascular diseases was evolved by two Scientific Groups in 

1959 and 1960 and was reviewed by the Advisory Committee on Medical Research. 

The development of an internationally -acceptable classification of cardiovascular 

diseases and standardization of methodology in population studies, tl.ining and 

exchange of research workers and improvement of scientific communication were 

recommended as the main initial activities. These recommendations were to be 

applied primarily to research in ischaemic heart disease, arterial hypertension, 

pulmonary heart disease, cardiomyopathies, factors controlling circulation, and 

cardiovascular diseases in animals. 

2. ATHEROSCLEROSIS, ISCHAEMIC HEART DISEASE AND HYPERTENSION 

Intensive research into these conditions is widely supported in many countries 

and the Scientific Group on Research in Cardiovascular Diseases, as well as АСMR, 

therefore recommended that WHO's activities should be limited to epidemiological 

studies and to the improvement of communications. These studies can only be carried 

out when the necessary physiological and clinical techniques are well developed. 

This points once again to the importance of standardization of methodology. 

2.1 Classification and methodology of epidemiological studies 

The WHO Expert Committee on Cardiovascular Diseases and Hypertension 

(October 1958) recommended a classification and criteria for epidemiological studies 

and suggested that these criteria be carefully reviewed by workers in the field. 

It will not be an easy task to establish criteria which will be generally 

acceptable. The preliminary objective of WHO is to produce useful criteria which, 

whilst not absolute, will enable comparable observations to be made. Revision of 

criteria will take place in the light of knowledge gained. 
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The procedure envisaged is: 

(a) to invite experts in the particular field to meet, discuss and agree 

certain requirements, e.g. criteria of cardiac pain, classification of ischaemic 

heart disease. This stage is to some extent arbitrary but when reliable data 

are available they will be used as a guide; 

(b) to plan trials in which the application of such criteria can be tested for 

reproducibility and usefulness; 

(c) in the light of the test results, to recommend the criteria for use as they 

are, or after modification, or where indicated to recommend their rejection. 

A similar procedure including the trials will be adopted for standardizing 

various methodological techniques. 

The diagnosis of disease in population studies must be based upon accepted 

clinical criteria. Therefore it becomes necessary to study classification and 

diagnostic criteria for cardiovascular disease in general. 

The definition and classification of chronic cor pulmonale were elaborated by an 

Expert Committee in 196,0. . 

. 

Classification and some methodological problems in epidemiological research in 

ischaemic heart disease and hypertension - such as the technique of measurement and 

evaluation of blood pressure, blood lipids, ECG and diagnosis of ischaemic heart 

disease and hypertension - will be studied in 1961. Meetings dealing with 

methodological problems of measuring the working capacity, blood coagulation and 

fibrinolysis, mental strain and anxiety are envisaged for 1962 and 1963. 

2.2 Combined epidemiological and pathological studies of atherosclerosis 

A consultant visited 12 European countries in the Spring of 1960. In October 1960 

four pathologists met in the Department of Pathology, Charles University, Prague, and 

methods of grading atherosclerosis were considered and it was recommended that existing 

studies, specifically the PIA (Inter -American Atherosclerosis Project) Standard 

Operating Protocol, should be fully taken into account except when it was thought that 

improvement could be effected. 
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It was suggested that studies at first should be confined to the aorta and 

coronary arteries and that the aorta should be graded in a similar way to that in 

the PIA study. For coronary arteries a cross -section method was advised because 

of the importance of "narrowing" and because it was thought that it would allow a 

reasonable estimate of "amount of atheroma ". Collection of specimens, testing of 

techniques, grading methods, use of definitions and terms and collection of basic 

data were all recommended for early trial for assessment. 

The pathologists met again in the Department of Pathology, Allmb,nna sjukhuset, 

Ма1МZ, in January 1961 in order to carry out the trials referred to above. 

Comparability tests between and within five examiners were carried out using aortas 

and coronaries prepared by lonitudinal section sealed in plastic bags, coroilary 

arteries prepared in jelly and cross -sectioned and coronary arteries on whole fixed 

hearts. A number of definitions and criteria were revised and recommendations for 

change in technique were :Made. Sets of specimens using the revised techniques 

will be prepared and circulated by post for further trials using the revised 

definitions and criteria. Basic data forms were revised and the new form will be 

circulated for trial. The epidemiological aspects of the project are being worked out. 

These studies will be enlarged in the future to other parts of the world and 

there is already interest in them in Africa. 

2.3 Epidemio.lo�'.са1 studies 

These studies should be made in areas where rapid changes in the mode of living 

can be expected to bring about changes in the pattern of disease such as the 

increased incidence of cardiovascular diseases during the next decade. 

In Africa the prevalence of cardiovascular disease is difficult to assess as 

most data consist of hospital statistics and only little has come from surveys of 

the population. Hospital admissions for cardiovascular diseases are about 10 per cent. 

of all admissions to medical departments. Arterial hypertension appears to be the 

most frequent cardiovascular disease and is frequently - although the percentage is 

not known - associated with renal disease, mainly pyelonephritis. Ischaemic heart 

disease seems to be rare among Africans but frequent in Europeans and of moderate 

prevalence in Indians and Arabs. 
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The differences in social and economic status, nutrition, physical activity, etc., 

between ethnic groups should be studied. The differences between the good medical 

services in big cities and their scantiness in rural areas makes surveys difficult. 

The possibility of combining them with other activities such as vaccination campaigns, 

and particularly tuberculosis surveys which include chest X -rays, will be considered. 

Many rural areas in Europe, Asia and Africa are being, or will be, rapidly 

industrialized. It will be of great value to study people there before and during 

this change and to observe the influence of changing environment on ischaemic heart 

disease. WHO is supporting studies of this kind in Jamaica. Similar studies will be 

established in other parts of the world, for example, in West Africa, whence a large 

part of Jamaican inhabitants originated, and in some parts of Europe and Asia where 

existing health services may allow studies of urban and rural populations. 

Development of hypertension is envisaged to be studied also in young people to 

obtain better understanding of the relationship of "juvenile hypertension" and 

essential hypertension. Mode of living, hereditary factors and the importance of 

casual blood pressure reading to the whole natural history from pre -hypertensive to 

fatal hypertensive vascular disease are to be investigated. 

The design of these studies, the elaboration of standard procedures and selection 

of suitable populations will be submitted to a Scientific Group in 1962 and the study 

itself will begin in 1963. 

З. CARDIOMYOPATHIFS 

The cardiomyopathies include several syndromes which present themselves 

clinically as heart failure. In some of them, such as in endomyocardial fibrosis 

of Africa, the disease affects primarily mural endocardium. In others, for example 

in cryptogenic heart disease or Chagas' Disease, the main lesions are in the 

myocardium. 

These syndromes occur in certain tropical and sub -tropical areas. Etiology 

of most of them is obscure and their pathological and clinical definition is 

lacking. 
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3.1 Endomyocardial fibrosis 

Endomyocardial fibrosis and cryptogenic heart disease in Africa appear to have 

different clinical and pathological features and a peculiar geographical distribution. 

Endomyocardial fibrosis develops usually in the endocardium of the apex region 
and in the inflow tract of the ventricles while the cusps of valves are not primarily 

involved. However, contraction of the right or left ventricle may shorten the 
chordae tendineae and retract the cusps. Incompetence of the involved left or right 

atrio- ventricular orifice is characteristic of the clinical picture. Tricuspid 
incompetence with a greatly enlarged right auricle, high venous pressure, marked 
ascites and relatively little or no oedema of the extremities occurs when the right 
ventricle is contracted by fibrosis. Involvement of the left ventricle results in 
mitral incompetence which, however, differs clinically from mitral incompetence of 

rheumatic origin. The left auricle is usually not enlarged and pressure in the 
pulmonary circulation is elevated; consequently, the right ventricle hypertrophies. 

Cryptogenic heart disease, which seems similar to nutritional heart disease 

described by Gillanders, 1951, is clinically characterized by left and right heart 
failure. The heart itself is greatly enlarged with hypertrophy and dilatation in 
all chambers and hypertrophy of the muscle fibres sometimes connected with 
interstitial oedema. The endocardium is usually normal. About 400 patients with 
this syndrome are admitted each year to the Baragwanath Hospital, Johannesburg, 
which comprises 37.5 per cent. of total patients admitted for heart disease. Although 

systematic follow -up study has not yet been undertaken, hospital experience shows 

frequent relapses with increasing refractoriness to treatment. 

Cryptogenic heart disease has been diagnosed mainly in the Africans in the Union 

of South Africa, where endomyocardial fibrosis does not occur. Endomyocardial 

fibrosis, on the other hand, occurs in the equatorial .belt - Nigeria, Congo, Rhodesia, 

Kenya, Uganda and the Sudan. It comprised 13.6 per cent, of admissions for cardio- 

vascular diseases in the Mulago Hospital in 1955 -1957. Professor Davies, in the 

Department of Pathology in this hospital, has collected about 200 specimens of 

endomyocardial fibrosis. However, anatomical studies correlated with clinical 

observation are needed to improve clinical diagnosis. Population studies will also 

be included in research into etiology and pathogenesis. 

As recommended by the Scientific Group on a Research Programme in Cardiovascular 

Diseases in 1960 and the АCMR2 in the same year, WHO is supporting a centre for 

investigating cardiomyopathies in Kampala, Uganda. Surveys of animals living in the 

area will also be made to ascertain if this type of disease occurs in any species. 

This collaborative study will be gradually extended to the whole of Africa. 
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An epidemiological study of cardiovascular lesions in dogs has been started 

in the USA in association with a similar study of pulmonary neoplasms in the same 

animals. This is a study in methodology before extending comparative work to other 

parts of the world. 

Contacts have been made with institutes in Africa and Europe for developing 

co- ordinated studies on spontaneous cardiac myopathies and atheroscleroses in animals. 

It is intended to hold a meeting of research workers engaged in these studies 

to encourage further interest and to effect better co- ordination by agreement on 

technical criteria and classification. 

(List of research project titles, page 124). 
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HUMAN GENEтIсS 

1. INrxODUCTION 

Similarities and variations among individuals in a species arise from the inter- 

action of environment and genotype. A full understanding of the factors influencing 

health and disease needs, therefore, knowledge of man's genetic elements, their 

constitution, mode of action, replication and mutation. One of the most urgent 

health problems today from the point of view of genetics is the possible deleterious 

effects of man -made changes in his environment. Evaluation of potential environmental 

dangers to reproductive cells is of utmost importance if irreversible and hazardous 

situations are to be avoided. This implies much more complete knowledge of human 

genetics. 

The role of WHO in promoting research in human genetics was the subject of 

informal discussions at the University of Michigan, Ann Arbor, April 1959. It was 

recommended that the highest priority should be given to the training of research 

personnel and that second priority should be assigned to the promotion of research. 

The development of the tools for the genetic study of human populations is also 

required. 

2. NEW METHODS OF RESEARCH AND TRAINING OF RESEARCH WORKERS 

New techniques in human cytogenetics and cell culture have been developed in a 

small number of research centres. A Scientific Group on New Methods in Human Genetics 

met in Geneva, May 1959, and recommended that WHO's most important contribution 

could come from promoting the training of investigators and communication among 

laboratories throughout the world. The Scientific Group recommended that WHO 

consider sponsoring courses for advanced students in the latest technical developments 

in specialized areas of human genetics. 

An advanced laboratory course was organized at the Anatomical Institute of the 

University of Basel, October 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. 
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3. COMPARATIVE STUDIES OF HUMAN POPULATIONS 

A comparative study of congenital malformations was commenced in 1960 in 

collaboration with the British Medical Research Council's Population Genetics 

Research Unit. Differences in the incidence and patterns of the more frequent 

malformations have been thought to be related to geographical and ethnic differences. 

The results of this survey will give indications of situations in certain localities 

which should be studied in greater depth. Selected hospitals in different countries 

will provide information on a large series of consecutive confinements. 

A study of population isolates in West Africa is at present being planned to 

investigate inherited abnormalities of haemoglobin as a significant cause of morbidity 

and mortality. Because of the commitments of the investigators it is doubtful, 

however, whether the field work for this study can begin before 1963. 

4. NOMENCLATURE, STANDARDIZATION AND CLASSIFICATION 

The suggestion discussed in earlier meetings of ACMR that a list of pathological 

conditions of genetic significance should be developed to supplement the International 

Classification of Diseases was taken up again at the joint UN /WHO Seminar on the Use 

of Vital and Health Statistics for Genetic and Radiation Studies held in Geneva, 

September 1960. This question was further considered by the Expert Committee on 

Health Statistics in December 1960. Work has been under way on this problem for 

some time. Liaison is being established between WHO and national committees in the 

United Kingdom and in the United States of America, and it is anticipated that this 

will be further widened. 

(List of research project titles, page 125). 
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NUIHITION 

1. INTRODUCTION 

For many years, WHO has been actively concerned with research in nutrition, 

mainly through its responsibilities to the Protein Advisory Committee and in 

co- operation with FAO and UNICEF. Some investigations in the anaemias of the 

less -developed countries have also been carried out in Mauritius and India. 

In February 1960, three consultants from Africa, Central America and India 

assisted the Secretariat in drawing up general plans for research in nutrition. These 

were reviewed by a Scientific Group in New York in March 1960 and, following its 

recommendations, a programme in nutrition research has been developed in which problems 

of great public health importance have been given priority. 

Investigations into anaemia will start in 1961, to be followed by work in 

hypo -vitaminosis A, protein requirements of women and children and the relation of 

nutrition and malnutrition to the effects of infection and to atherosclerosis. 

2. ANAEMIAS 

The fifth FAO /WHO Joint Expert Committee on Nutrition, held in October 1957, had 

pointed out the urgency of investigations on iron deficiency anaemia, since this form 

was by far the most frequent anaemia in the tropics and subtropics. A WHO Study 

Group on Iron Deficiency Anaemia met in Geneva (September /October 1958) and 

recommended certain investigations. Two consultants, Dr M. M. Wintrobe and 

Dr C. A. Finch, were appointed by WHO for a more detailed study and they eventually 

recommended institutions and investigators to be invited, to work on specific problems. 

The programme is now fully planned and the first projects will start in 1961. 

The purpose of these studies is to define the problem of anaemia in the tropics 

and subtropics, to understand its etiology with a view to developing public health 

measures for prevention. They are part of the programme of the prevention of 

malnutrition. 
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2.1 Anaemia studies in India 

Results of this work done in India with the collaboration of the Indian Council 

of Medical Research from 1958 to February 1960 may be briefly summarized as follows: 

2.1.1 Pattern of incidence and response of anaemia cases to certain therapeutic 

measures 

In a rural sample of 420 women of child -bearing age, nearly 20 per cent. had 

blood haemoglobin levels below 10 g per 100 ml or less. Therapeutic trials with 

supplementary feeding with skim milk or the effect of deworming alone proved 

inconclusive. 

2.1.2 Incidence and morphological types of anaemia in pregnancy 

Out of a total of 1069 pregnant women (five to nine months), 42 per cent. showed 

levels of haemoglobin lower than 10 g per cent. In 75 per cent. of the cases anaemia 

was normocytic and only in 5 per cent. was it macrocytic. 

2.1.3 Prophylactic value of iron, folic acid and a combination of both 

In pregnant women with apparently normal haemoglobin values in the first 

trimester, a combination of 5 mg folic acid and 5 grains ferrous gluconate was more 

effective in maintaining haemoglobin over 10.5 g per cent. throughout pregnancy than 

either of the two drugs alone. 

2.2 Investigations on anaemia in Mauritius (1957 -1959) 

A survey of 4167 people from various sections of the community revealed a high 

incidence of anaemia in men, women and children. The anaemia was mainly hypochromic 

and microcytic associated with hookworm infection. In therapeutic trials it responded 

readily to treatment with oral iron in small doses. Feeding trials showed that 

enrichment of the national diet with iron would be an effective public health measure 

against the anaemia. . 

2.3 With the commencement of the programme on iron deficiency anaemia and the planning 

on a large scale of studies on prevalence and type of anaemia, it is expected to 

integrate all anaemia projects into one comprehensive anaemia programme. 
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'i. PROTEIN MALNUTRITION 

The importance of protein malnutrition in infants and children s a major 

public health problem in less -developed countries in the tropics and subtropics 

was shown by surveys in Asia, Africa and Latin America. These .surveys :Were 

assisted either by Wii0 alone or in collaboration with FAO. The meetings of the 

FAO /WHO Joint Expert Committee on Nutrition and the two conferences on protein 

malnutrition held in 1953 and 1955 by the Josiah lacy Jr Foundation in co- operation 

with WHO and FAO drew attention to the urgent need for action for the prevention of 

protein malnutrition. As a result, WHO has been primarily interested for the last 

few in 'he pr'ventive aspects of the problem.. In 1955 WHO constituted a 

Protein Advisory Group (FAG) t' assist FAO and UNICEF in the development and 

evaluation of fo:,ds either rich in protein or containing proteins of high biological 

value, especially suitable for the feeding of infants in the post -weaning period and 

of young children. This Group has greatly stimulated research in protein malnutrition. 

WHO bore the entire cost of the work and meetings ©f the Protein Advisory Group from 

1956 until 1960, when the FAG was reorganized as a tripartite group, by an agreement 

between WHO, FAO and UNICEF. 

The purpose of the activities shared by WHO, FAO and UNICEF was to make available 

at reasonable cost to the people in the less -developed regions, foods well tested 

and safe, for use in supplementary feeding of infants and children. They were also 

directed to the evaluation of lосаllу аvаilаb e unprocessed foods with regard to 

their suitability for the above" purpose. The ultimate object was to encourage and 

promote the use of such foods in the prevention of protein malnutrition. 

These studies are related to the programme of prevention of malnutrition. 

The results of investigztions undertaken in various laboratories can be briefly 

summarized as follows: 

(a) The suitability of low fat peanut flour in supplementary feeding has 

been demonstrated. This flour can be used, mixed with other foodstuffs such 

as small amounts of skim milk, to provide a protein mixture of a high 

nutritive value. Such mixtures also help to expand the supplies of skim 

milk when they become limited. 
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(b) Cottonseed flour of very low gossypol content has been found suitable 

for infant and child feeding when mixed with other vegetable protein foodstuffs. 

Incaparina, developed by INCAP, is the best example of such an infant food 

and has resulted from extensive tests in animals, infants and children. 

(c) Current investigations on pulses, legumes, sesame and sunflower are 

other examples of the search for cheap vegetable protein sources for 

supplementary feeding. 

(d) UNICEF and FAO have taken active steps to encourage production and 

consumption of suitable protein -rich foods, based on the results obtained 

in these investigations. 

The costs of these investigations are entirely borne by the Protein Malnutrition 

Committee of the National Research Council, USA, from a grant of $ 500 000 made by 

the Rockefeller Foundation in 1957. 

The programme for further investigations on protein -rich foods would depend 

upon the recommendations of the FAG. Other problems connected with the programme, 

such as (a) effect of supplementary feeding of the lactating mother on lactation 

performance, (b) use of dried skim milk for supplementary feeding of mothers and 

children and (c) introduction of new foods into the diet ^f young children in 

under- developed countries, will probably be considered by the FAG at its next 

meeting in June 1961. If the FAG approves of these - and subject to the availability 

of funds - the Protein Malnutrition Committee of the National Research Council might 

support investigations on them without cost to WHO. 

4t-. FURTHER INVESTIGATIONS 

Further investigations have been planned which include studies of the prevalence 

and epidemiology of hypo -vitaminosis A in Africa and South -East Asia and India, the 

roles of infection and malnutrition in the cause of sickness in Africa and Asia. 

Studies are also planned in the relationship between differences in serum cholesterol 

levels and the severity of the pathological lesions of atherosclerosis. 

(List of research project titles, page. 125) 
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RADIATION HEALTH 

1. INTRODUCTION 

The increasing use of ionizing radiation and radioactive materials has focused 

much interest on the attendant health problems. The field of radiation health covers 

not only radiation protection but, more broadly, includes the practical application 

of the findings of radiobiological research. Progress in this field depends greatly 

on improvements in the understanding of the somatic and genetic effects of ionizing 

radiation on man. Such data are required for sound recommendations on maximum 

permissible doses, for the development of effective preventive measures and for 

general health practices in relation to ionizing radiation and radioactivity. For 

these reasons, research and the training of research workers have always been an 

intimate part of the Organization's activities in the radiation field. 

As with any new science, it has been necess-ry to pay as much attention to the 

development of adequate standards and units of measurement as to the collection of 

data on the effects of ionizing radiation on man and to the discussion of this data. 

2. RESEARСН TOOLS: UNITS, NOMENCLATURE, MEASUREMENT, METHODS 

Since 1956, the International Commission for Radiological Units and Measurements 

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 the ICRU, by which WHO would 

sponsor this research. 

Moreover, in anticipation of the report which the ICRU is to produce in 1962 and 

in order to assist with the collection and consideration of the vast mass of data 

involved, a Study Group on the Standardization of Radiological Dosimetry for Radiation 

Beams, organized jointly by WHO, the International Atomic Energy Agency and the 

International Commission on Radiological Units and Measurements, met in Geneva in 

April 1961. This Group examined the terms, methods and basic data used in clinical 

dosimetry and made a critical assessment of the material with a view to improving 

standards of accuracy and comparability in this field. 
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In 1959 a WHO consultant visited certain countries in Europe (Switzerland, 

Germany, France, the United Kingdom and Yugoslavia) 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 by the National Bureau of Standards 

of the United States. Plans are at present being made for a similar comparison in a 

different set of countries. 

3. С0Тт,1CTION OF DATA ON EFFECTS OF IONIZING RADIATION ON MAN 

The question of collecting data, derived from observations on man, on the effects 

of radiation on man's health was given particular emphasis by two Scientific Groups 

on Radiobiology (Geneva, April 1959 and April 1960). The possibilities of research 

on groups exposed to high natural radiation, or occupational cr medical radiation, 

were discussed and it was suggested that WHO should seek to stimulate or sponsor this 

kind of investigation. 

Two such studies have been initiated and are described below; other studies on 

similar groups, for instance on patients irradiated for favus capitis or patients 

treated with thorium dioxide, are being planned. 

An international collaborative study has begun on the incidence of leukaemia 

among women treated with radiation for cancer of the cervix uteri. The Department of 

Epidemiology of the Harvard University School of Public Health is co- ordinating this 

prospective study which is being carried out collaboratively by some 30 clinics in 

various countries. The project design for this first international collaborative 

study of the effects of therapeutic radiation exposure was drafted at a meeting of 26 

investigators from 11 countries, held in Geneva, September 1960. 

Provision has been made to support studies of populations exposed to high natural 

radiation, in 1961 and in 1962, such as the analysis of the results of surveys of 

high natural radioactivity, in India, should such assistance be requested. Close contact 

between WHO and the Indian Government is being maintained throughout this investigation. 

Aspects of this subject will be discussed at a meeting of investigators interested in 

studies of areas of high natural radiation which is to be held in Rio de Janeiro in 

October 1961. 
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As well as sponsoring these studies, WHO entered upon a contractual arrangement 

in 1960 with the International Commission on Radiological Protection to assist it in 

collecting fundamental data on radiation exposure and exposure to radionuclides; 

these would serve as bases for recommendations on maximum permissible exposure levels 

and for other measures of protection. 

At the UN /WHO Seminar on the Use of Vital and Health Statistics for Genetic and 

Radiation Studies (Geneva, September 1960), the potentialities of vital and health 

statistics and civil registration procedures were explored, particularly in relation 

to their value in the assessment of the effects of radiation on human populations. 

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. 

4. DISCUSSION OF AVAILABLE DATA 

A scientific meeting on the diagnosis and treatment of acute radiation injury 

was held under the joint auspices of WHO and the International Atomic Energy Agency 

in Geneva, October 1960. The results of current research were presented and discussed 

and experience derived from serious radiation accidents was analysed. 

(List of research project titles, page 126) 
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ANNEX 1 

LIST OF RESEARCH PROJECTS 

VIRUS DISEASES 

xlsтoPATнoLOGгcAL sтUDIES IN INFLUENZA 0ff .Rec .* 104 page 415 
Academish Ziekenhuis, Leiden, Netherlands 

LABORATORY STLDY OF STRAINS OF INFLUENZA VIRUS FROM Off . Rec. 104_ page 415 
HUMAN AWD ANIMAL SCURСES 
The Children's Hospital of Philadelphia, 
Philadelphia, United States of America 

Institute of Epidemiology and Microbiology, 
Prague, Czechoslovakia 

INТERNAТIONAL REFERENCE CENTRE FOR RESPIRAТoRY Off.Rec. 104 page 68 
VIRUS DISEASES (OTHER THAN INFLUENZA) 
Common Cold Unit (British Medical Research Council) 

Salisbury, United Kingdom 

EPIDп4IоLOGICAL STUDY OF RESPIRATORY VIRUS Off.Rec. 104 page 68 
INFECTIONS (OTHER THAN INFLUENZA) 
Common Cold Research Unit ( British Medical Research 

Council), Salisbury, United Kingdom 

SPREAD OF P0LIC�4YEL1IS VIRTSES BY THE RESPIRATORY Off.Rec. 104 page 415 
ROUTE 
University College, Dublin, Ireland 

FIKI,D TRIALS OF LIVE POLIOVIRUS VACCINE 
Yale University School of Medicine, New Haven, 

United States of America (Costa Rica) 

г МUNOLOGICAL Aim HAEMATOLOGICAL SURVEYS А1 D 
SERUM REFIRENCE ВАNKS 
Yale University School of Medicine, New Haven, 

United States of America 
South African Institute for Medical Research, 
Johannesburg, South Africa 

Institute of Epidemiology and Microbiology, 
Prague, Czechoslovakia 

Off.Rec. 104 page 68 

Off.Rec. 104 page 415 

Official Records of the World Health Organization 
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Annex 1 

INTERNATIONAL REFERENCE CENTRE FOR . АКILК99D -ВiЕ.-•- Off.Rec. 104 page 68 
DISEASES 
Virus Research Institute (East Africa High Commission), 

Entebbe, Uganda 

TROPICAL VIRUS INFECTIONS IN MAN Off.Rec. 104 page 68 
Virus Research Institute, Entebbe, Uganda 

ARTHROPOD - BORNE AND E_� ?ТEROV IRUS INFECTIONS IN ТRoPicAL 
POPULATIONS 
Medical Research Laboratories, Yaba, Nigeria 
University College Hospital, Ibadan, Nigeria 

EPIDEMIOLOGY OF ARTHROPOD- ,ORNE VIRUSES IN THE 
AUSTRALASIAN REGION 
John Curtin School of Medical Research, 
Australian National University, Canberra, Australia 

STUDIES ON THE ROLE OF ВIRDS AS DISSEМI АТОRS OF 
ARTHROPOD -ВOR 1Е V1R sНS IN TIE KUTCH AREA, INDIA 
The Bombay Natural History Society, Bombay, India 

STUDIES ON BIRDS AS DISSEmINAТORS OF ARTHROPOD -BORNE 
VIRUSES IN THE SOUТНЕRJ PART OF SPAIN 
London School of Hygiene and Tropical Medicine, 

United Kingdom v 

EPIDEMIOLOGICAL STUDES IN SMALLPDX IN MADRAS 
Department of Bacteriology, University of Liverpool, 

United Kingdom 
Department of Pediatrics; University of Colorado, 

Denver, United States of America 

LABORATORY SТ DIES Or TRACHOMA - ALGIERS 
Trachoma Institute, Algiers, Algeria 

LALORATORY STUDIES ON TRACHOMA - JERUSAum 
Virus Laboratory of the Hebrew University, 
Jerusalem, Israel 

Off.Rec. 104 page 415 

Off.Rec. 104 page 415 

Off.Rec. 104 page 68 

Off.Rec. 104 page 415 

Off.Rec. 104 page 415 

Off.Rec. 104 page 415 
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T1:BERCULOSIS 

CULTURE AND ISOLATION' OF MYCOBACTERIA 
Carlo Forlanini Institute, Rome, Italy 

Koranyi Institute for Tuberculosis, Budapest, Hungary 
Tuberculosis Laboratory, State Institute of Hygiene, 

Zagreb, Yugoslavia 

Tuberculosis Research institute, Bucharest, Romania 
Tuberculosis Research institute, Prague, Czechoslovakia 
WHO Tuberculosis Pilot Project, Nairobi, Kenya 
Tuberculosis Research Institute, Academy of Medical 

Sciences, Moscow, USSR 
Public Health Laboratories, Tuberculosis Section, 

Cairo, Egypt, United Arab Republic 

CLASS1r1CAТIOК OF MYCOBACTERIA 
Institut Pasteur, Lille, France 
Tuberculosis Research Institute, Berstel, Germany 
Тub rculosis Research Institute, Prague, Czechoslovakia 
State Serum Institute, Copenhagen, Denmark 
Depar ment of Microbiology, University of Pittsburgh, 

Pennsylvania, United States of America 

DRUG RESISTANCE IN MYCOBACТЕRIA 
Carlo Forlanini Institute, Rome, Italy 
Koranyi Institute for Tuberculosis, Budapest, Hungary 
Tuberculosis Laboratory, State Institute of Hygiene, 

Zagreb, Yugoslavia 
Tuberculosis Research institute, Bucharest, Romania 

T1?BERCULIN REACTï0hS IN DOMESTIC ANГМAI:S 
Veterinary High School, Kosice, Czechoslovakia 
Veterinary Institute of Hygiene, University of Munich, 

Germany 
Zлoprophylactic Station, Portici, Nqp les, Italy 

BIOLOGICAL ASSAY OF BCG VACCINE 
Institut Pasteur, Paris, France 

Centre International de l'Enfance, Paris, France 

State Serum Institute, Copenhagen, Denmark 
Tuberculosis Research Institute, Prague, Czechoslovakia 
British fedical Research Council, London, United Kingdom 
Tuberculosis Research Institute, Japanese Phthisio: ,tical 

Association, Tokyo, Japan 
State Institute of Hygiene, Warsaw, Poland 

Annех 1 

Off.Rec. 104 page 67 

Off.Rec. 104 page 67 

Off.Rec. 104 page 67 

Off.Rec. 104 page 67 

Off.Rec. 104 папе б7 
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EFFICACY OF BCG VACCINE Off.Rec. 104 page 67 
Danish Тuberculósis Index, Copenhagen, Denmark 

BCG VACCINATION IN AREAS OF LСt1 -GRADE TUBERCULIN 
SENSITIVITY 
University of Ibadan, Nigeria 
National Tuberculosis Institute, Bangalore, India 

ORAL BCG VACCINATION 
Tuberculosis Research Institute, Academy of Medical 
Sciences, Moscow, USSR 

Clemento Ferreira TRI, Sao Paulo, Brazil 

IMMUNOGENIC FRACTIONS OF TUBERCLE BACILLI 
Rocky Mountain Laboratory, Montana, United States of 
America 

Olive View Sanatorium, Los Angeles, United States of 
America 

National Tuberculosis Institute, Bangalore, India 
TRI, Prague, Czechoslovakia 
Institute of Pharmacology and Therapeutics, Ghent, 

Belgium 

TUBERCULIN FRACTIONS 
Tuberculosis Immunization Research Centre, 

Copenhagen, Denmark 

Off.Rec. 104 page 67. 

Off.Rec. 104 page 415 

Off.Rec. 104 pages 67 

and 416 

Off.Rec. 104 page б7 

DOMICILIARY CI; �I0ТHERAPY Off.Rec. 104 page 213 

Tuberculosis Chemotherapy Centre, Madras, India 

CHEMOTHERAPY АН CHEМOPROРH LAXIS 
Tuberculosis Demonstration and Training Centre, 

Tunis, Tunisia 

METHODOLOGY OF ТUВЕRCULOSIS COLVTROL . 

Tuberculosis Field Research Station, Madanapalle, India 

EPIDEMIOLOGY OF TUBERCULOSIS 
Danish Tuberculosis Index, Copenhagen, Denmark 

FR.ADICATION OF TUBERCULOSIS 
Institute of Epidemiology and Bacteriology, Prague, 

Czechoslovakia 

Off.Rec. 104 page 294 

Off.Rec. 104 page 67 

Off.Rec. 104 page 67 

Off.Rec. 104 page б7 



BCG VACCINATION 
Institute of Epidemiology and Rаdlology, Prague, 

Czechoslovakia 

CHEMOTHERAPY OF ADVANCED CHRONIC TUBERCULOSIS 
WHO Pilot Project - Czechoslovakia 

т,F.PRO5Y 

TRANSMISSION OF HUMAN LFE;PROSY TO BLACK MICE 
Department of Dermatology in the Faculty of Medicine, 

Rosario, Argentina 

ТRANSMISSION OF HUMAN LEPROSY TO GOLDEN HAMSTERS 
Department of Pathology, Armed Forces Institute of 

Pathology, Washington, United States of America 

SUPPLY OF FRESH LEPROMATOUS MATERIAL 
From WHO Leprosy Control Project, Burma, to National 

Institute of Medical Research, London, United Kingdom 

STANDARDIZATION OF LEPROMIN 
Leonard flood Memorial -John Hopkins Leprosy Research 

Laboratory, Baltimore, United States of America 

SEROLOGY OF ТRPROSY 
Department of Serology, Faculty of Medicine, 
Ribeirao Preto, Brazil 

SCIENTIFIC MEETING ON REHABILITATION IN T,FPROSY 
Christian Medical College, Vellore, India 

ATTACK RATE IN CLNTACTS 
Leprosy Unit, Acworth Leprosy Home, Bombay, India 

METHODOLOGY OF DRI`G TRIALS IN LEPROSY 
Consultant, Headquarters, Geneva 

TRIALS OF NEW LEPROSY DRUGS 
Leprosy Service Research Unit, Uzuakoli, E. Nigeria 
Leprosy Division, Ministry of Health, Caracas, Venezuela 
Institut Marchoux, Bamako, Republic of Mali 
Institute of Leprology, Rio de Janeiro, Brazil 

Annex 1 

Off.Rec. 97 page 64 

Off.Rec. 97 page 64 

Off.Rec. 97 page 64 

Off.Rec. 97 page 64 

Off.Rec. 97 page 64 

Off.Rec. 97 page 373 

Off .Rec . 97 page 64 

Off.Rec . 97 page 54 

Off.Rec. 97 page 64 
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FIELD STUDIES IN LEPROSY EPIDEMIOLOGY Off.Rec. 104 page 339 
WHO Leprosy Advisory Team, Africa 

TREPONEMATOSES 

CULTIVATION CF PATHOGENIC ТREPONEt�1ES IN VITRO Off.Rec. 104 page 67 

Statens Serumin_stitut, Copenhagen, Denmark 

CULTIVATION ANID ImmuNOCH14ISTRY STUDIES OF TREPONEMES Off.Rec. 104 page 67 
Institute of Venereology, Madras, India 

CULTIVATION OF PATHOGENIC ТЕЕР0мEMES IN VITRO: Off.Rec' 104 page 68 
fl VЕSТIGATIONS OF ENZYME 
Institute of Hygiene and Microbiology, Palermo, Italy 

ENZtiú•1E SУSTE s IN ТREPONEMES 
Ludwig Hirszfeld's Institute, Wroclaw, Poland 

CULTIVATION OF TREPOMEMES 
Karolinska Institute, Stockholm in co- operation with 

Institute of Virology, Uppsala, Sweden 

OLLTIVATION í,F ТНЕР0NEMЕS IN TISSUES 
'оyal Free Hospital, London, United Kingdom 

STUDIES ON THE BIOLOGY OF ТREPONEMES 
Institut Alfred Fournier, Paris, France 

3UPPLihS OF TREPONEМES 
International Treponematoses Laboratory Center, 

Johns Hopkins University, Baltimore, United States of 
America 

INTERNATIONAL TREPONEmATOSIS LABORLTORY CENTER 
Johns Hopkins University, Baltimore, United 
States of America 

Off.Rec. 104 page 415 

Off.Rec. 104 page 68 

Off.Rec. 104 page 68 

Off.Rec. 104 page 68 

Off.Rec. 104 page 68 

Off.Rec. 104 page 67 

WHO SEROLOGICAL REFER:NСЕ CENTRE FOR TREPONENIATOSES Off.Rec. 104 page 67 
State Serum Institute, Copenhagen, Denmark 
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SEROLOGICAL REFERENCE CENTRE 
VD Research Laboratory, Chamblee, United States of America 

nnëx 1 

Off.Rec. 104 page 67 

WHO SEROLOGICAL REFERENCE CENTRE À Off.Rec. 104 page 67 
National Institute of Health, Tokyo, Japan 

ENTERIC DISEASES 

ALCOHOL AND PHENOL ANTI -TYPHOID VACCINES STUDIES 
Yugoslav Typhoid Commission, Institute of Public Health, 

Belgrade, Yugoslavia 

ACETONE DRIED AND HEAT KILLED PHENOL DRIED ANTI- TYPHOTT) 
VACCINES STUDIES IN BRITISH GUIANA AND Y[TGOSLAVIA 
British Colonial Medical Research Committee, London, 
United Kingdom 

Yugoslav Typhoid Commission, Institute of Public Health, 
Belgrade, Yugoslavia 

Walter Reed Army Institute of Medical Research, 

Washington, United States of America 

FORMOL, ENDOTOХOID AND ACETONE DRIED ANTI -TYPHOID 
VACCINE SТUD1ES 
Polish Anti -Typhoid Committee, State institute of Hygiene, 
Warsaw, Poland 

ENТЕROBACТЕRIАСТгΡЕ REFERENCE LABORATORIES 
International Salmonella and Escherichia Centre, at 

Statens Serum Institute, Copenhagen, Denmark 

International Shigella Centres in London, United Kingdom 
and Atlanta, United States of America 

International Enteric Phage -Typing Centre in London, 
United Kingdom 

Off.Rec. 104 page 69 

Off.Rec. 104 page 415 

Off.Rec. 104 pages 69 
and 413 

Off.Rec. 104 page 68 
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ZOONOSES 

RABIES IMMUNIZATION AND DIAGNOSIS 
Israeli Institute for Biоlг+giсаl Research, 
Ness -Ziona, Israel 

Government Veterinary Institute, Tel -Aviv, Israel 
Wister Institute, Philadelphia, United States of America 

CO- ORDINATION OF RABIES RЕSEARCH 
Meeting of research workers, Headquarters, Geneva 

B RUCELLA VACCINE TRIALS IN MAN 
University of Minnesota, Minneapolis, United States 

of America 

BRUCELLA VACCINE TRIALS IN SHEEP AND GOATS 
Institut Pasteur de Tunis, Tunisia 

Brucellosis Laboratory, Government Farm, Ghammieii, Malta 

Government Veterinary Research Institute, Tel -Aviv, Israel 

LEPТOSPIROSIS 
Istituto Superior° di Sanitá, Rome, Italy 
National Institute of Health, Tokyo, Japan 

Institute for Tropical Hygiene and Geographical Pathology, 

Amsterdam, Netherlands 
The Wellcome Laboratories of Tropical McCicine, London, 

United Kingdom 
Walter Reed Army Medical Center, Washington, United 

States of America 

PARASITIC ZOONOSES 
American University of 
Arctic Health Research 

of America 
Statens Seruminstitut, 

Beirut, Lebanon . 

Center, Anchorage, United States 

Copenhagen, Denmark 

BILHARZIASIS 

SNAIL TAXONOMY 
Danmarks Akvarium, Copenhagen, Denmark 

Off.Rec. 104 page 68 

Off.Rec. 104 page 416 

Off.Rec. 104 page 68 

Off.Rec. 104 page 68 

Off.Rec. 104 page 68 

Off .Rec . 104 rage 68 

Off.Rec. 104 page 68 
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SNAIL ECOLOGY AND TECHNIQUES FOR SNAIL POPULATION SТÜDIES Off.Rec. 104 page 415 
Department of Schistosomiasis, Instituto de Higiene do 

Nordeste, Recife, Brazil 
Department of Biology, North Georgia College, 
Dahlonega, United States of America 

School of Medicine, University of Puerto Rico, 
San Juan, Puerto Rico 

STANDARDIZATION OF ТЕCHNIQ]ЕS FOR SТ00L AND URINE Off.Rec. 104 page 57 
EXAMINATIONS 
Consultant, Headquarters, Geneva 

SERO- IMMUNOLOGICAL DIAGNOSTIC МЕТHODS 
United States Army Tropical Research Medical Laboratory, 

Off.Rec. 104 pages 68 
and 415 

San Juan, Puerto Rico 
Helminthology Unit, Microbiological Section, CDC, Atlanta, 
United States of America 

Instituto Nacional de Endemias rurais, Belo Horizontè, 
Brazil 

Faculté de Médecine et de Pharmacie, Chaire de Zoologie 
et Parasitologie, Lille, France 

South African Institute for Medical Research, 
Johannesburg, South Africa 

Department of Medical Zoology, Walter -Reed Army Institute 
of Research, Washington, United States of America 

Public Health Laboratory, Salisbury, Federation of 
Rhodesia and Nyasaland 

United States Army 406th Medical General Laboratory, 
Tokyo, Japan 

Bureau of Research and Laboratories, Department of 
Health, Manila, Philippines 

Makerere College Medical School, Kampala, Uganda 

ASSESSMENT OF PUBLIC HEALTH AND ECONOMIC IMРORТANCЕ 
Ross Institute of Tropical Hygiene, London, United Kingdom 

Off.Rec. 104 pages 413 
and 416 

MOLLUSCICIDES - Screening and standardization of techniques, Off.Rec. 104 
field testing 
Centro de Pesquisas Aggeu Magalhaes, Recife, Brazil 

Centro de Pesquisas de Belo Horizonte, Instituto Nacional 
de Endemias Rurais, Belo Horizonte, Brazil 

Department of Parasitology, National Institute of Health, 
Tokyo, Japan 

Colonial Pesticides Research, Arusha, Tanganyika 
Colonial Pestic i des Research Committee, Tropical 

Products Institute, London, United Kingdom 
Department of Biology, North Georgia College;, 

Dahlonega, United States of America 
School of Medicine, University of Puerto Rico, 

Sаn Juan, Puerto Rico 

page 68 
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EXPERIMENTAL BILHARZIP.SIS 
To start in 1961 

ONCHOCERCIASIS 

Off.Rec. 104 page 68 

ETIOLOGY OF EYE LESIONS, INCLUDING BLINDNESS, IN PERSONS Off.Rec. 104 pages 57, 
INFECTED Will o. VoLVt�гUS 68 -69 and 
Organisation pour la Coordination et la Coг^pération pour 413 

la lutte contre les grandes Endémies, (OCCGE), 
Bobo Dioulasso, Haute Volta 

West African Research Council, Southern Camerions 
Ministry of Public Health, Onch "cerciasis Control 

Service, Guatemala 

HISTOPATHOLOGY of THE DIFFERENT EYE LESIONS IN HUMAN 
PATIEdTS INFECTED WITH O. VOLVULUS AND IN ANIMALS 
INFECTED WITH OTHER ONCHOCERCAL SPECIES 
Institut de Parasitologie, Facultê de Médecine, 

Université de Paris, France 
Department of Ophthalmology, Princess Margaret Hospital; 

Swindon, United Kingdom 

SIМнLlUM VECTORS 
Onchocerciasis Control Service, Caracas, Venezuela 
Liverpool School of Tropical Medicine, United Kingdom 
Institute of Parasitology, Faci;lty of Medicine, 

University of Paris, France 

The Institute of Health and Tropical Medicine, Mexico 

Institute of Parasitology of the Faculty of Medicine, 

Guatemala 
London School of Hygiene and Tropical Medicine, 

United Kingdom 
British Museum, London, United Kingdom 

Off.Rec. 104 page 69 

Off.Rec. 104 pages 69, 
413 and 415 
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FILARIASE5 

лv 4UNOCHE�ïISТRY OF THE FILAR:ASES 
School of Medicine, Department of infectious Diseases, 

University of California Medical Centre, 
San Francisco, United States of America 

Liverpool School of Tropical Medicine, United Kingdom 
Institut de Médecine tropicale, Antwerp, Belgium 
School of Health and Tropical Diseases, (Ophthalmological 
Department), Mexico 

Ministerio de Sanidad y Asistencia Social, Caracas, 
Venezuela 

Faculty of Medicine, Guatemala 
Malaria Institute of India, New Delhi, India 
Institute of Medical Research, Kuala Lumpur, Malaya 
Laboratory of the Communicable Diseases Division, 
Medical Research Laboratory, Nairobi, Kenya 

Institut de Parasitologie, Université de Lille, France 

VEСТORS OF HUMAN WUCHERERIA AND BRUGIA SPECIES 
Liverpool School of Tropical Medicine, United Kingdom 
London School of Hygiene and Tropical Medicine, 

United Kingdom 
Institut de Parasitologie, Paris, France 
Istituto Superiore di Sanitá, home, Italy 
institute of Ме ical Research, Kuala Lumpur, Malaya 
Institute of Tropical Medicine, Mexico 
Virus Research Institute, Belem, Brazil 
Malaria Institute of India, New Delhi, India 
Centre Muraz, Bobo Dioulasso, Upper Volta 
Medical Research Laboratory, Nairobi, Kenya 

MALA RIA 

CYTOGENIC INVESTIGATIOcdS ON ANOPHELINES 
Istituto di Zoologia L. Spallanzani, Pavia, Italy 

PROPHYLACTIC ACTION OF PRIMAQUI E 
Liberian Institute of the American Foundation of 
Tropical Medicine, Harbel, Liberia 

Annex 1 

Off.Rec. 104 pages 407 
and 415 

Off.Rec. 104 pages 413 
and 415 

Off.Rec. 74 page 368 

Off.Rec. 74 page 368 
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Аnnех 1 

RESISTANCE АI'] SUSCEPTIBILITY OF ANOPHELINES 
Istituto dtIgiene e Microbiologia, University of Palermo, 
Italy 

Off.Rec. 66, 

74 page 368 

STUDIES ON RESISTANCE TO INS .:CTICIDES Off .Rec . 66, 

Institute voir Tropische Geneeskunde, Leiden, Netherlands 74 page 368 

PARASITE DETECTION AND DRUG ESTIMATION IN UR HE Off.Rec. 81 page 40 

Bernhard- Nocht- lnstute für Schiffs- und 
Tropenkrankheiten, Hamburg, Gелiаny 

IDENTIFICATION OF BLOOD MEALS IN MoSoUlТos Off.Rec. 74, page 368 
Lister Institute of Preventive Medicine, Elstree, 

United Kingdom 
89 page 349 

PROVISION OF KITS FOR SUSCEPTIBILITY TESTS Off.Rec. 66 
WHO field staff 

NEW RESIDUAL INSECTICIDES Off.Rec. 89 page 349 
WHO Insecticide Testing Unit, Lagos, Nigeria 

IMPORTATNсE OF NOMADISM IN MALARIA ERADICATION off.Rec. 89 page 349 
Department of Geography, University of Liverpool, 
United Kingdom 

MASS АT'IINIsТRATION of ANTIMALARIAL DRUGS Off.Rec. 89 page 349 
Malaria Service, Ministry of Health, Morogoro, Tanganyika 

STUDIES ON EXO- ERYтI-1 0СYтIC FORS OF P. GALLINACEUм Off.Rec. 89 page 349 
Department of Parasitology, Hebrew University, 

Jerusalem, Israel 

ВIONOМICS of CERTAIN АNOРi LINES IN RELATION To Off.Rec. 89 page 349 
RESIDUAL SPRAYING 
Malaria Unit, Ministry of Health, Jerusalem, Israel 

ЅТUDГЅ ON A. PUNCTULATUs AND DDT Off.Rec. 89 page 349 
Division of Malariology, Department of Public Health, 
West New Guinea 

GENETICS 0F INSECTICIDE RгSISTANcE Off.Rec. 89 page 349 
Ross Institute of Tropical Medicine, London, United 

Kingdom 



119 - 

DRUG RESISTANCE OF MALARIA PARASITES 
Malaria Institute of India, Delhi, India 

Annex 1 

Off.јeс. 89 page 349 

BLOOD SLIDES FOR TRAINING PURPOSES Off.Rec. 97 
Malaria Reference Laboratory, Horton Hospital, 

Еpsnm, United Kingdom 

FLumemENT ANTIBODY •TECHNIQUE IN MALARIA 
Department of Parasitology, London School of Hygiene 

and Tropical Medicine, London, United Kingdom 

EVALUATION OF SPRAYING UIPMENT 
Northern Nigeria Malaria Service, Nigeria 

page 316 

Off.Rec. 89 page 349 

Off.Rec. 81 page 40 
89 page 393 

IMMUNE RESPONSE IN EXPERIMENTAL MALARIA Off.Rec. 97 page 316 
Department of Parasitology, Faculty of Medicine, 

University of Malaya, Singapore 

ANOPHELINE BLOOD МЕЛLS Off.Rec. 97 page 31-6 
Lister Institute of Preventive Medicine, Elstree, 
United Kingdom 

AGE AND INFEСТIV IТY OF юиАLE ANOFHEL_NES BEFORE AND Off.Rec. 97 page 316 
AFTER RESIDUAL SPRAYS` G 
East African Institute of Malaria and Vector -Borne 

Diseases, Aniani, Tai ganyika 

SEASONAL С ANGES IN MOSQUITOS AND TIE IFEСТIVE rESS CF Off .Rc . 97 page 316 
INSECTICIDES 
Department of Entomology, Bernhard -Nocht- Institute für 

Schiffs- und Tropenkrankheiten, Hamburg, Germany 

MALARIA ПΡUNITY; DRUG ACTION ON MALARIA PARASITES 
Liberian Institute of the American Foundation for 

Tropical Medicine, Harbel, Liberia 

Off.Rec. 97 page 316 

INSECTICIDE RESISTANCE AND VECTOR CONTROL 

EVALUATION 0N NEW INSECTICIDES (M03(.?UITOS) 

Insecticides Testing Unit, Lagos, Nigeria 
Off.Rec. 104 page 397 
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EVALUATING AND TESTING OF INSECTICIDES 
Department of Entomology, University of California, 

Riverside, United States of America 

Off.Rec. 104 page 409 

MA 4иΡALIAN TOXICOLOGICAL STUD-1ES Off.Rec. 104 page 410 
Toxicology Research Unit, Carshalton, United Kingdom 

NEW FORMULATIONS ADD SPECIFICATIONS 0ff.Rec. 104 page 410 
Tropical Products Institute, London, United Kingdom 

ASSESSMENT OF RESIDUAL CONTACT TOXICITY Off.Rec. 104 page 410 
Colonial Pesticides Research Unit, Porton, United Kingdom 

DEVELOPMENT OF NEW CHEMICALS FOR VECTOR CONTROL 
(ANOPHELINES AND FLIES) 
Communicable Disease Center, Technical Development 
Laboratories, Savannah, United States of America 

DEVELOPMENT AND APPLICATION OF NEW CHE[�IICАLS FOR 
VECTOR CONTROL (FLIES, FLEAS, LICE AND ВED -BUGS) 
Entomology Research Division, United States Department 

of Agriculture, Orlando, United States of America 

TRIALS OF INSECTICIDES AGAINST ANOPHELINES 
Colonial Pesticides Research Unit, Arusha, Tanganyika 

DIELDRIN RESISТАNСЕ IN .:[N ЕCTS 
Pest Infestation Laboratory, Slough, United Kingdom 

INSECTICIDE NETABOLISн IN RESISTA: T HOUSE -FLIES 
Laboratory for Research on Insecticides (T'0), Utrecht, 

Netherlands 

Off.Rec. 104 page 43 

Off.Rec. 104 page 409 

Off.Rec. 104 page 410 

Off.Rec. 104 page 43 

Off.Rec. 104 page 43 

BIOCHEMIsTRY OF INSECTICIDE RESISTANCE Off.Rec. 104 page 43 
London School of Hygiene and Tropical Medicine, London, 

United Kingdom 

BIOCHEMISTRY OF INSECTICIDE RЕSIsТANCE IN BOOPHILUS Off.Rec. 104 page 410 

Division of Entomology, Commonwealth Scientific and 
Industrial Research Organization, Brisbane, Australia 

BIOCHEMISTRY AND GЕNETICS OF INshcТicIDE RESISTANCE IN Off.Rec. 104 page 43 
DROSOPHILA 
Department of Genetics, Osaka University, Japan 
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GENETICAL STUDIES ON CULER FAТIGANS 
Malaria Institute of India, Delhi, India 

Annex 1 

Off.Rec. 89 page 42 

GENETICS OF INSECTICIDE RESISТAгCE IN CULER PIPIENS Off .Rec. 104 page 43 
Institut л i. Geretik, Johannes Gutenberg- Universit'dt, 
Mainz, Germany 

INSEСi'1CIDF 81'30EРTIBILITY LEVELS :ш MEDICALLY IMPORTANT Off.Rec. 104 page 43 
INSECTS 
Div isic,n of Medical Entomology, National Institute of 
Health, Tokyo, Japan 

INSECTICIDES AGA aNNsT DDT -RESISTANT FLIES 
Pest Infestation Laboratory, Springforbi, Denmark 

Off.Rec. 104 page 43 

BEHAVIOURISTIC RESISTANCE - MOSQr:ITOS Off.Rec. 104 page 43 
Department of Zoology, University of Western Ontario, 

London, Canada 

PROVISION üF 5ТАЛ!DAЮ Лц`zTERIALS FOR LABORAтOI'1ES Cff.RaC. 1о4 page 4.3 

RESEARCH AND FIELD INVFSTIGATIONS 

SIГ'PLIES FOR STUDIES ON INSECTICIDE RESISTANCE Off.Rec. 104 page 410 
AND VECTOR CONTROL 

BIlL COICAL CNTR0L OF м05пг.г ITOS 
Tokelau Islaпds, (New Zealand) 

DISINSECTION OF AIRCRAFT 
Communicable Disease Center, Technical Development 
Laboratories, Savannah, United States of America 

ANTIBIOTICS 

К THODOLOGY IN MICROBIC SENSITIVITY TESTING 
Division of Antibiotics, Food and Drug Administration, 
Washington, United States of America 

Department of Bacteriology, Karolinska Institutet, 
Stockholm, Sweden 

Off.R�c. 89 page 42 

Off.2ec. 89 page 42 

Off.Rec. 104 page б9 

REРSIТ)RY FOR ANTIBIOTтCS AND FOR ORGANISMS PRODUCING Off.Rec. 104 page 69 
THEи 
Scientific Group, Headquarters, Geneva 
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IMMUNOLOGY 

TUВ�EКСULOSIS I1"MUNIZATION RESEARCH CENTRE Off. Rec . 104 page 67 
Statens Seruminstitut, Copenhagen, Denmark 

BIOLOGICAL STANDARDIZATION 

THE EVALUATION OF LONG-ACTING РROРERTIES OF ANTIBIOTIC off.Rec . 97 page 67 

PREРARAТIO s 
International Laboratory for Biological Standards, 

10 31 Hill, London, United Kingdom 

STANDARDIZATION OF HoRMOмES Off.Rec. 104 page 67 

International Laboratory for Biological Standards, 
Mill Hill, London, United Kingdom 

STANDARDIZAТIOН OF ТULINUS ANТIТoxI Off .Rec . 104 page 67 

International Laboratory for Biological Standards, 
Mill Hill, London, United Kingdom 

sТAN,DARDIZATION OF ТYРHОm, РoLIOMYELITIS А l SMАLLРoХ Off.Rec. 104 page 67 

VACCINES 
International Laboratory for Biological Standards, 

Copenhagen, Denmark 

STANDARDIZATION СF SNAKE ANТIVENINS Off.Rec. 104 page 67 

Calcutta School of Tropical Medicine, Calcutta, India 
South African Institute for Medical Research, 

Johannesburg, South Africa 

STANDARDIZAТIOН OF BIOLOGICAL РАЕРARA T IONS 
The institutions that will collaborate in this 
project have not yet been specified 

STANDARDIZATION OF YELLOW FEVER цAС СШЕ AND 
ANTI -YELLOW FEVER SERUM 
West African Council for Medical Research Laboratories, 

Lagos, Nigeria 

INTERNATIONAL LABORATORY FOR BIOLOGICAL STANDARDS, 
Copenhagen, Denmark 

INTERNATIONAL LABORATORY FOR BIOLOGICAL STANDARDS, 
London, United Kingdom 

Off.Rec. 104 page 67 

Off.Reс. 104 page 67 

Off.Rec. 104 page 67 

Off.Rec. 104 page 67 
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MICROBIAL -TYPE CULTURE coil-xCTI0N5 (INFORunTION CENTRE) 
Institut d'Hygiéne et de Bactériologie de la Faculté 

de Médecine de Lausanne, Switzerland 

CANCER 

REFERENCE CENTRE FOR LUNG TUMOURS 
Institute of General and Experimental Pathology of the 

University of Oslo, Norway 

REFERENCE CENTRE FOR SOFТ TISSUE TUMOURS 
Armed Forces Institute of Pathology, Washington, 
United States of America 

REFERENCE CENTRE FOR IRIMARY TUMOURS 
Bland -Sutton Institute of Pathology, Middlesex Hospital, 

London, United Kingdom 

REFERENCE CENTRE FOR LEUKAEMIAS 
To be designated 

REFERENCE CENTRE FOR BONE ТUMOÜRS 
To be designated- 

Annex 1 

Off.Rec. 104 page 69 

Off.Rec. 104 page 69 

Off.Rec. 104 page 69 

Off.Rec. 104 pages 69 
and 416 

Off.Rec. 104 pages 69 
and 417 

REFERENCE CENTRE FOR THYROID cARСТмО BATA Off.Rec. 104 pages 69 
To be designated 

PROVISION OF TUMOUR- BEARiNG ANINIАLS 
Netherlands Cancer Institute, Amsterdam, Netherlands 

PROVISION OF FROZEN ТЕАN5РLANТABLE TUMOUR STRAINS 
Department of Tumour Biology, Karolinska Institute, 

Stockholm, Sweden 

EPIDEMIOLOGY OF CANCER (1) 
Being planned - Egypt Epidemiological study on 
incidence and with relationship to bilharziasis 

EPIDEMIOLOGY OF CANCER (2) 
Being planned - Document of cancer epidemiology - 
methodology - Bibliography - Assistance to 
Governments in Africa, Asia and South America 

in organization of epidemiological studies 

and 417 

Off.Rec. 104 page 69 

Off.Rec' 104 page 69 

Off.Rec. 104 page 69 

Off,Rec. 104 page 69 
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EPIDEMIOLOGY OF LUNG CANCER Off.Rec. 104 page 415 
(a) Department of Social Medicine, University of 
Belfast, United Kingdom and Public Health Service 
of the City of Dublin, Ireland 

(b) Cáncer Registry, Oslo, Norway and Cancer Registry, 
Helsinki, Finland 

EPIDEMIOLOGY OF LUNG ТUMOUFЅ IN DOGS 
Veterinary School, University of Pennsylvania, 

Philadelphia, United States of America 

ANЛ4АL LEU АЕмLQЅ 
Conference in Philadelphia, United States of America 

TREATMENT OF CANCER IN DOGS AND ` ХPERIMENTAL Р Гr1ALS 

BY TEMPORARY LIGATION 
Massachusetts Health Research Institute, Boston, 

United States of America 

CARDIOVASCULAR DISEASES 

CO- ORDINATION OF PATHOLOGICAL STUDIES OF 
ATHEROSCLEROSIS IN EUROPE 
Meetings in Prague, Czechoslovakia and МalmS, Sweden 

EPIDEMIOLOGICAL STUDIES 1N ISCHAEMIC HART DISEASE 
AND HYPERTEvS ION 
Epidemiological. Research Unit, Jamaica, West Indies 

CARD IOMYOPATН IES 
Department of Pathology, Makerere College, Kampala, Uganda 

SТAыDARDIZATION LP TCHNIQUES IN EPIDEHlioLOGICAL STUDIES 
Consultant, Нeadсiarters, Geneva 

Off.Rec. 104 page 69 

Oif.Rec. 104 page 69 

Off.Rec. 104 page 68 

Off.Rec. 104 page 69 

Off.Rec. 104 page 69 

Off.Rec. 104 page 415 

0ff.RLc. 104 pages 415 
and 416 
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HUMAN GENETICS 

DISCUSSION GROUP 
University of Michigan, Ann Arbor, United States of America 

TRAINING COURSE IN HUMAN CYTOGENETICS Off .Roc . 104 раg 417 

Anatomical Institute, University of Basle, Switzerland 

СOМРАRATIVЕ STUDY OF CONGENITAL М' FORMATIONS 
British Medical Research Councilts Population Genetics 
Research Unit, Oxford, United Kingdom 

NUTRITION 

PFEVALENCE AND PREVENTION LF ANAEMIA 
Nutrition Research Laboratories, Hyderabad, India 
King George Medical College, Lucknow, India 
Institute of Obstetrics and Gynaecology, Madras, India 

ANAEMIA IN МAURI^тIUS 

WHO investigator 

IRON DEFICIENCY ANAEMIA IN PREGNANCY 
Nutrition Research Laboratories, Hyderabad, ][xidia 

AVAIL АBILITY OF IRON IN FOOD 
All -India Institute of Medical Sciences, New Delhi, 

India 

TISSUE IRON STORES 
University of Witwatersrand, Johannesburg, South Africa 

IRON DEFICIENCY ANAEMIA AND HOOK,GJOEM INFECTION 
Venezuelan Institute of Scientific Investigations, 

Caracas, Venezuela 

• Off.Rec. 104 page С5 

Off.Rec. 104 ti 
А;.г; •>> 

Off.Rec. 97 page 17 

Off.Rec. 104 page 69 

Off .Rec. 104 pa�;3 b ' 

Off.Rec. 104 page 69 
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RADIATION HEALTH 

DEVELOPMENT OF RADIATION mEASUREMENТS Off.Ree. 104 page 66 
International Commission on Radiological Units and 
Measurements' 

MEETING ON RADIOLOGICAL DOSIMETRY . 

(WHO /IAEA /ICRU) Headquarters, Geneva 

STANDARDIZATION CF RADIATION mEASURЕ NТs 
Consultant in Europe 

EFFECTS OF IONIZING RADIATION CI; 'H AN 
European Meeting of Investigators: Study of the 

Incidence of Leukaemia in Patients treated with 
Radiation for Carcinoma of the Cеrvix, Headquarters, 

Geneva 

POPULATION ЅТUD1ЕЅ IN AREAS OF HIGH NATURAL RADIATION 
(BRAZIL) 
Meeting in collaboration with Institute of Biophysics 

of the University of Brazil, Rio de Janeiro; Brazil 

Off.Rec. 104 page 340 

Off.Rec. 104 page 25 

Of [.Rec. 104 pages 416 
and 66 

Off.Rec. 104 page 417 

RADIATION FROTECTION Off.Rec. 104 page 66 
International Commission on Radiological Protection 

salINAR ON USE OF VITAL AND HEALTH sТАТIsТТСs FOR GENETIC Off.Rec. 104 page 340 
AND RADIATION STUDIES (UN /WHO) 
Headquarters, Geneva 

SCIENТIFIC NEEТING ON DIAGNOSIS AND TREATMENT OF ACUTE 
RADIATION INJURY 
WHO and International Atomic Energy Agency, Headquarters, 

Geneva 

Off.Rec. 104 page 340 
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LIST OF MEETINGS OF ACMR, SCIENTIFIC GROUPS AND OTHER SCIENTIFIC ADVISORY BODIES 

OF THE MEDICAL RESEARCH PROGRAMME OF WHO 

Title Place Date 

1958 

FIRST MEETING ON GENERAL MEDICAL RESEARCH PL NNING Geneva 18-21 Aùgust 

Scientific Gróup on Iron- Deficiency finaemias Geneva 6 -7 October 

SECOND MEETING ON GENERAL MEDICAL RESEPRCH PLГNNING Geneva 20 -24 October 

Scientific Group on Virus Research Geneva 17 -21 November 

Informal Meeting on Arthropod -Borne Viruses Geneva 20 -21 November 

Informal Discussions on Comparative Medical Studies on 

Cancer and Cardiovascular Diseases Washington 1 -5 December 

Study Group on Immunological and Haematological Surveys Geneva 15 -19 December 

1959 

Scientific Group on Research in Insecticide Resistance 
and Vector Control Geneva 5 -9 January 

Consultant Group on Cancer Geneva 15 Jan. -15 Feb. 

Scientific Group on Tuberculosis Research Geneva 26 Jan. -2 Feb. 

Scientific Group on Research in Bilharziasis (Molluscicides) Geneva 9 -13 February 

Scientific Group on Leprosy Research . 
Geneva 16 -20 February 

Scientific Group on Trachoma Research London/Paris/Geneva 3 -10 March 

Scientific Group on Vaccine Research Geneva 9 -13 March 

Scientific Group on Research on Birds as Disseminators 
of .лrthropod -Borne Viruses Geneva 9 -14 March 

Informal Meeting of Advisers on Nutrition Research Geneva 11 -13 March 

Scientific Group on Research in Cardiovascular Diseases Geneva 16 -18 March 

Scientific Group on Cancer Research Geneva 23 -26 March 
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Title Place Date 

1959 (continued) 

Scientific Group on the Research Aspects of the Treatment 
of Radiation Injury Geneva 27 -29 t'.pri1 

Informal Discussions on Research in Human Genetics Ann Arbor 28 -30 April 

Scientific Group on New Methods of Research in Human Genetics Geneva 19 -20 Nay 

Scientific Group on Antibiotics Research Geneva 26 -30 May 

Scientific Group on Ophthalmological Aspects of Onchocerciasis Geneva 24-29 August 

Meeting on Field Trials of Typhoid Vaccine London 27 -30 August 

ADVISORY COIMITTEE ON MEDICAL R.ESEгΡ�.RCH. First Session Geneva 7 -16 October 

Scientific Group on Research in Bilharziasis (Chemotherapy) Geneva 19 -24 October 

Scientific. Group on Filariasis and on Non- Ophthalmological 
0•spects of Onchocerciasis Geneva 16 -21 November 

Scientific Group on Malaria Research Geneva -23 -27 November 

Scientific Group on Research on the Evaluation and Testing 
of Insecticides 

Scientific Group on Treponematosis Research 

Scientific Group on Brucella Vaccine Trials in Man 

Informal Meeting on the Laboratory Aspects of Field Trials 

of Typhoid Vaccines 

Informal Meeting of advisers on Tuberculin Testing of 

Cattle 

Geneva 30 Nov. -4 Dec. 

Geneva 30- Nov. -5 Dec. 

Geneva 8 -i1 Deéember- 

London 9 -10 December 

Geneva 16 -18 December 

1960 

Scientific Group on Planning of Co- ordinated Research 

in Comparative Medicine (Neoplastic Diseases of Animals; Geneva 11 -16 January 

Scientific Group on Methods of Evaluation of the 

Carcinogenicity of Food Pdditives Geneva 15 -19 February 
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Title Place Date 

1960 (continued) 

Scientific Group on Nutrition Research 

Scientific Group on Radiobiology 

Scientific Group on Research in Tuberculosis 

Scientific Group on a Research Programme in Cardiovascular 
Diseases 

ADVISORY COMMITTER ON MEDIC4.L RESEARCH - Second Session 

Scientific Group on Research in Bilharziasis (Assessment 
of Medical and Public Health Importance) 

Scientific Croup on Antibiotics Research - Establishment 
of a Centre for Antibiotics and for Micro -Organisms 
producing them 

Scientific Group on Research in Public Health Practice 

European Meeting of Investigators: Study of the Incidence 
of Leukaemia in Patients treated with Radiation for 
Cancer of the Cervix 

Scientific Group on Research in Comparative Medicine 
(Cardiovascular Diseases of Animals) 

Meeting of Pathologists: Combined Epidemiological ard 
Pathological Studies of Atherosclerosis in Europe 

New York 5 -6 March 

Geneva 25 -27 April 

Geneva 2)-28 May 

Geneva 30 May -3 June 

Geneva 20 -24 June 

Geneva 18 -22 July 

Geneva 18 -22 July 

Geneva 29 Fug. -3 Sept. 

Geneva 1 -2 September 

Geneva 3 -8 October 

Prague 17 -20 October 

Scientific Meeting on Rehabilitation in Leprosy (WHO/Leonard 
Wood Memorial/International Society for the Rehabilitation 
of the Disabled) Vellore 21 -29 November 

1961 

WHO Conference on Comparative Studies in Leukaemias Philadelphia 27 Feb. - 
3 March 

Scientific Group on Research in Public Health Practice - 

Second meeting Geneva 1 -8 May 
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Title Place Date 

1961 (continued) 

WHO Meeting on Rabies Research Paris 9 -13 May 

DVISOFY COMMITTEE ON MEDICЛΡ\L RESEARCH - Third Session Geneva 26 -30 June 

Scientific Group on Вilharziasis (Immuno- biological 
Diagnosis of Bilharziasis; Geneva 7 -12 August 

Scientific Group on Virus Diseases Geneva 15 -21 August 

Scientific Group on Trachoma Research Geneva 22 -26 August 

Scientific Group on Insect Biochemistry Geneva 25 -29 September 

Meeting of Investigators: Drug- resistant Mycobacteria 
with special Reference to the Standardization of the 
Technique of Measurement of the Sensitivity Resistance 
of Mycobacteria Geneva 4 -7 December 

Scientific Group on Standardization of Nomenclature and 
Technique of Cardiovascular Diseases for Epidemiological 
Studies Geneva 5 -11 December 

Meeting of Investigators: Genetic Studies on Populations 
1iving-in areas of high natural Radiation Rio de Janeiro 12 -15 Dec. 

Scientific Group on Research in Leukaemias Geneva 12 -18 December 
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Title.._ Place Date 

1960 (continued) 

Scientific Group on Nutrition Research New York 5-6 March 

Scientific Group on Radiobiology Geneva 25 -27 April 

Scientific Group on Research in Tuberculosis Geneva 23 -28 May 

Scientific Group on a Research Programme in Cardiovascular 
Diseases Geneva 30 May -) June 

iDVISORY COMMITTEE ON МEDICЊ RESEARCH - Second Session Geneva 20 -24 June 

Scientific Group on Research in Bilharziasis (Assessment 
of. Medical and Public Health Importance Geneva 18 -22 July 

Scientific Group on Pntibiotics Research - EstaЫishment 
of a Centre for Antibiotics and for Micro -Organisms 
producing them Geneva 18 -22 July 

Scientific Group on Research in Public Health Practice Geneva 29 Aug. -3 Sept. 

European Meeting of Investigators: Study of the Incidence 
of Leukaemia in Patients treated with Radiation for 
Cancer of the Cervix Geneva 1 -2 September 

Scientific Group on Research in Comparative Medicine 
(Cardiovascular Diseases of Animais) Geneva 3 -8 October 

Meeting of Pathologists: Combined Epidemiological and 
Pathological Studies of Atherosclerosis in Europe Prague 17 -20 October 

Scientific Meeting on Rehabilitation in Leprosy (WHO/Leonard 
Wood Memorial/International Society for the Rehabilitation 
of the Disabled) Vellore 21 -29 November 

1961 

WHO Conference on Comparative Studies in Leukaemias Philadelphia 27 Feb. - 
3 March 

Scientific Group on Research in Public Health Practice - 
Second meeting Geneva 1 -8 May 
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Title Place Date 

1961 (continued) 

WHO Meeting on Rabies Research Paris 9 -13 May 

rDVISOFY COMMITTEE ON MEDICДL RESEARCH - Third Session Geneva 26 -30 June 

Scientific Group on Вilharziasis (Immuno- biological 
Diagnosis of Bilharziasis, Geneva 7- 12 .August 

Scientific Group on Virus Diseases Geneva 15-21 August 

Scientific Group on Trachoma Research Geneva 22 -26 August 

Scientific Group on Insect Biochemistry Geneva 25 -29 September 

Meeting of Investigators: Drug- resistant Mycobacteria 

with special Reference to the Standardization of the 
Technique of Measurement of the Sensitivity Resistance 
of Mycobacteria Geneva 4 -7 December 

Scientific Group on Standardization of Nomenclature and 
тechni;1ue of Cardiovascular Diseases for Epidemiological 
Studies Geneva 5 -11 December 

Meeting of Investigators: Genetic Studies on Populations 
living in !Areas of high natural Radiation Rio de Janeiro 12 -15 Dec. 

Scientific Group on Research in Leukaemias Geneva 12 -18 December 


