
WORLD HEALTН ORGAN►АTION MONDIALE 
ORGANIZATION DE LA SANTÉ 

TWELFTH WORLD HEALTH ASSEMBLY А12 /Р&В /5 
20 April 1959 

Provisional agenda item 6.7 
ORIGINAL: ENGLISH 

xNTENSIFIED '410 MEDГCAL REBEARCH PROGRANМE 

Study and Plan 



Introductory Note 

Part One 

А12 /Р&B /5 
page i 

CONTENTS 

Page 

THE ROLE OF WHO IN MEDICAL RESEARCH 

Introduction 1 

Research as a WHO function 2 

Objectives 6 
Some guiding principles 7 

Types of research requiring international 
organization 9 

Feasibility of research 12 

Servicing research 13 

Training of research workers 14 

Communication in the research field 18 

International research organization 21 

Advisory mechanism on research policy 25 

Part Two EVOLUTION OF THE RESEARCH PLAN 

Introduction 30 

Scope of the plan 30 

Limiting factors 31 

Choice of scientific areas 31 

Scientific advice solicited 32 

Balance of the plan 33 

Cost estimate 34 

General characteristics of planning 36 

Part Three SUBSTANCE OF THE PLAN 

A. Communicable diseases 

I. Virus and rickettsial diseases 37 

II. Tuberculosis 57 

III. Leprosy 63 

IV. Cholera 67 

V. Bilharziasis 

VI. Malaria 

VII. Insect resistance and vector control . . 

VIII. Antibiotics 

б9 

72 

76 

79 



ál2 /Р&В /5 
page ii 

Appendix. 

Page 

B. Non - communicable diseases 

I. Cancer 81 

II. Cardiovascular diseases 92 

III. Nutritional disorders 99 

C. Radiation and human genetics 

I. Effects of ionizing radiation on man 104 

II. Human genetics 106 

D. Development of additional research plans 

I. Problems related to communicable diseases 108 

. II. Non- communicable diseases 109 

III.. Public health practice and rehabilitation 109 

111 



А12 /P&B /5 
page iii 

INTRODUCTORY NOTE 

This study of and plan for an intensified research 

programme is presented in pursuance of resolution WIА11.35 

(Off. Rec. Wld 11th O. 87, 35). 

T The document consists of three major parts. 

Part One, The Role of WHO in Medical Research, is a 

study that was presented to and endorsed by the Executive 

Board in its twenty -third session. This study outlines 

the principles proposed as a guide to WHO in intensifying 

its medical research programme. 

Part Two, Evolution of the Research Plan, describes 

the process and reasoning followed in selecting proposed 

areas of emphasis for the initial and later stages of an 

intensified programme. 

Part Three, Substance of the Plan, consists of brief 

descriptions of the actual research proposed in various 

fields. 



Part One 

THE ROLE of WHO IN MEDICAL RESEARCH1 

Introduction 
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The rapid pace of scientific and technological advance of our century 

made man realize that future welfare - or even survival - of the human race 

depended on ever -increasing scientific progress. We have come to appreciate 

that human society can no longer depend for its scientific advancement on 

incidental discoveries, made by the few, who often forego material advantage 

in favour of satisfying their intellectual curiosity. It is this curiosity 

which drives people to explore the unknown. 

Most of the great investigators in medicine were practitioners or 

teachers who did research in addition to the work which gave them their 

livelihood; research was more or less their avocation. The support for these 

investigations сamе from the meagre budgets of hospitals or university 

departments and at times from the private puree of the investigator. As soon 

as the public - and governments became aware of the crucial significance 

of research in our modern technological society, some important changes took 

place. More public funds have begun to be provided for the support and 

advancement of scientific inquiry; research had to become the main preoccupation 

of numbers of people, latent talent was to be actively sought and developed 

in order to swell the cadres of those rare individuals who are capable of 

asserting themselves even in adverse circumstances; research had to become 

a livelihood in order to attract the people inclined to go in for it. This 

required an organized effort and as the size of public research funds increased, 

research institutes with full -time staff and eventually central national 

research organizations came into being. 

Central research organizations now exist in approximately thirty countries 

and although their functions are still in a stage of evolution which varies 

according to the national setting, they do have some essential features in 

common. 

1 Part Ong was presented to the twenty -third session of the Екeсutive 
Board as document ЕB23/55 and was endorsed by the Board in resolution ЕB23.R13. 
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Central research organizations have to provide guidance and support to the 

national research effort without impairing the indispensable freedom of the 

individual investigator who - in the final analysis . is the person on whom the 

success of any research depends. Central research orgae�.izations do not supplant 

but supplement the functions of universities and research institutes. The record 

of the central research organizations in the United Kingdom, the United States of 

America, USSR, Sweden, etc. and the fact that similar organizations are being 

established in an ever increasing number of countries is ample evidence of their 

usefulness. 

Research sùpported by central research organizations has in some countries expanded 

to such proportions that their present budgets would have been inconceivable only a 

quarter of a century ago. As national research efforts soared to unprecedented 

heights an important new fact emerged. As great as any national research effort may 

be, there remain research problems which cannot be solved within the national 

boundaries of any one country; The clues to some of the greatest health problems 

of mankind may very well depend on their solution. Some preblems require exploration 

in particular geographic areas, climatic conditions, among populations of different 

races or in particular conditions of living. Co- ordinated research in different 

parts of the world which would yield comparable results, international teamwork 

which would pool talent, better exchange of knowledgе to expedite scientific progress 

have to become parts of the international endeavour if essential gaps in our knowledge 

are to be filled. Nothing could have high -lighted this need more vividly than the 

relevant initiative taken by the Eleventh World Health Assembly. 

Research as a WHO function 

The expansion of the international medical researéh effort envisaged by 

resolution WHA11.35 is not only in açeordance with the constitutional mandate of WHO 

but fits logically into the record of its f iт'ѕt ten years of work. WHO has in these 

ten years made some headway in becoming what its founders intended it to be, "the 

directing and co- ordinating authority on international health work".1 Although the 

1 WHO Constitution, Chapter II,.Article 2(a) 
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Organization has not been able to devote adequate attention to all the major health 

problems of the world during its first decade of existence, it has none the less 

successfully engaged in such a wide range of activities - including research - as 

to earn the confidence arid co- operation of medical and health circles the world over. 

The active support which WHO now enjoys from administrative, practising, teaching 

and investigative health workers of all countries is probably its greatest single 

asset, an asset which defies expression in financial terms. The established 

extensive working relationship with the medical scientific world is the foundation 

on Which all WHO research activities have so far developed and is a sound basis for 

their future expansion. 

Notwithstanding the relevant constitutional provision, research was at the onset 

not considered a major responsibility of the Organization. Assistance to governments 

in the control of selected - mainly communicable - mass diseases was to be the 

backbone of its programme in addition to certain - mostly inherited - central functions 

of public health importance. However, in connexion with the mass disease control 

programmes, the problem of research emerged inevitably and very soon. Nowhere was 

there enough scientific knowledge available to assure the success of the disease 

control programmes; there were invariably deficiencies in the methods. or tools. In 

order to correct them the experimental approach had to be adopted both in the field and 

in the laboratory. In the field, for example, studies of the human community as 

a Whole and its relationship to the physical, biological and socio- economic environment 

were necessary as well as studies of disease vectors and their control; in the 

laboratory, disease agents had to be studied for the development of simple and 

sensitive diagnostic tests to ensure the activity of prophylactic or therapeutic 

substances used in control programmes. Quite particularly, the epidemiology of disease 

and the applicability of public health measures in different communities arid 

environments had to be'investigated. Many of these studies were needed because a 

great deal of earlier developmental work lacked: the accuracy required by present 

scientific standards; the basic data available were often unreliable or missing 

altogether, 
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Thus WHO first had to undertake what might be called operational research, 

directly applied to its disease control programmes, but very soon it found itself 

obliged to initiate and support research which may be regarded as fundamental. 

This is, for instance, how research on insect genetics became necessary in relation 

to insecticide resistance in connexion with the malaria programme. The commonly 

made distinction between fundamental and applied research turns out to be artificial 

in practice and terms such as operational research, field research, applied and 

basic research really describe a continuous spectrum of scientific activity from 

the conception of a new idea or the making of an unexplained observation, to its 

elucidation, confirmation and application in practice. 

Limited as the research activities of the Organization have been, WHO has 

nevertheless developed effective techniques of co- ordination and support which have 

gained the approval of governments and scientists throughout the world. In recent 

years more and more scientists have turned spontaneously to WHO to enlist its 

interest in their work, even when that has not been directly connected with WHO 

programmes. 

Conversant with the past record of WHO research activities and aware of the 

potential implications of resolution WHА11.35, two groups of internationally 

recognized leaders in the medical sciences met in Geneva in August and October 1958 

respectively to study the role of WHO in medical research.1 The present paper is 

largely based on their deliberations. The first group summarized their considered 

opinion on the general role of WHO in medical research as follows: 

1 Farticipants in the meeting of Temporary Advisers on Medical Research 
Planning 18 -21 August 1958: Dr Robert Loeb, Bard Professor of Medicine, Columbia 
University, New York (USA); Dr Charles Oberling, Professeur titulaire de la Chaire 
de Médecine expérimentale au Collёge de France, Paris (France); Dr C. J. Pandit, 

Secretary, Indian Medical Research Council, New Delhi (India); Sir George Pickering, 
Regius Professor of Medicine, University of Oxford, Oxford (United Kingdom); 
Professor Bror Rexed, Department of Anatomy, University of Uppsala, Uppsala (Sweden). 
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tc, play in, and a great responsibility f'r, 

-:n of scientific knдΡwledge on a world basis. 

organizations and philanthropic institutions. 

WHO should be primarily concerned with 

(i) the solution of those problems which are better resolved by 

world co- o;erative endeavour than by local groups; 

(ii) the solution of r.:ajor problems when local effort is inadequate 

whether by limitatibns of the research poteLtial of the area or by 

the nature of the problem. 

The group whole- heartedly endorses the spirit of -;he Resolution of the 

Eleventh World Health Assembly (L11.35 and suggests the following general 

principles to gu_de WHO in carrying out its responsibilities for advancing 

research. 

Participants in the meeting of Temporary Advisers on Medical Research Planning 
20 -24 October 1958: Dr Z. M. "acq, Director, Lab-ratoire de Pathologie et de 
Thérapeutique générales, University f Liège, Liège (nelgium); Dr 1. Berenblum, 
?rofessor :f Cancer Research, The Weizmann Institute of Science, Rehovoth (Israel); 
Professor N. N. Blockhin, Director of the Institute of Experimental Pathology 
and Therapy of Cancer, Academy f Medical Sciences, Moscow (USSR); Dr J. Charvat, 
Professor of Medicine, Charles University, Prague (Czechoslovakia); Dr R. Doll, 
Lecturer in Medical Statistics and Epidemiology, London School of Hygiene and 
Tropical Medicine, London (United Kingdom); Dr S. Gard, Professor of Virolagy, 
Karblinska Institute, Stockholm (Sweden); Dr H. Fannperl, Professor of Pathology, 
University of Bonn, Bonn (Germany); Dr C. Heymans, Prcfessor of Pharmac 1 ogy, 
University of Ghent, Ghent ( elgium); Sir Harold Himsworth, Secretary, British 
Medical research Council, London (United Kingdom) (Chairman); Dr C. M. MacLeod, 
Professor of Research Medicine, University of Pennsylvania, Philadelphia (USA); 
Dr J. A. Shannon, Director, National Institutes of Health, kethesda, Md (USA); 
Dr E. L. Stebbins, Dean, School of Hygiene and Public Health, The Johns Hopkins 
University, :'.altimore (USA); Dr Alan C. Stevenson, Director, Population Genetics 
Research Unit, Medical Research Council, Oxford (United Kingdom); Dr A. Vannotti, 
Professor of Medicine, University of Lausanne, Lausanne (Switzerland); 
Dr Paul Wood, Director, Institute of Cardiblogy, London (United Kingdom). 
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Objectives 

To stimulate and initiate new research and to promote, organize and 

co- ordinate existing research, by means of: 

A. supporting the expansion of work in special world health problems (as 

exemplified by current and contemplated WHO programmes on special diseases, 

wherever the problems may exist and wherever the opportunities may be found 

to solve them); 

B. advancing the development of medical research generally, particularly 

through the support of individuals and through the advanced training of 

research workers and primarily in areas where medical research is in the 

early phases of development. 

Implementation: 

The above objectives may be implemented in the following ways: 

А. training of research personnel including supervisory technicians; 

B. exchange of established scientists; improving contacts among research 

workers; assisting countries in developing their research organizations; 

C. .Еtsicisting in the planning of research programmes and research institutions; 

and in developing methods of research particularly applicable to world health 

problems; 

D. giving aid in medical research or emergency research assistance by means 

of subsidizing research in the form of personnel, equipment or grants." 

The General Conclusions of the second group stated: 

"whilst recognizing the fruitfulness and high development of medical research 

in many countries, the Group was convinced that there were many important 

problems which could only be approached on the basis of international 

collaboration, many which could be solved more expeditiously by combined 

effort,' and that there were a variety of services, centering upon the 

standardization of materials, techniques, definitions and terminology, 

which were essential to scientific progress but which could only be secured 

through action on an international scale. 
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The Group accepted that in research, as in other fields, WHO would seek 

to act through existing national organizations. But there were many 

countries where national research organizations either did not exist or were 

inadequate and others where they were not developed, either in part or in 

whole, up to their fullest possibilities. If the potentialities in the world 

for medical research were to be increased to meet the need, WHO could not 

remain indifferent to these shortcomings; and it would be a necessary 

supplement to any endeavour by WHO to promote and encourage medical research 

through the world, to seek either directly or indirectly to remedy these 

deficiencies. This would inevitably involve consideration of training 

programmes for research workers and the provision of adequate facilities by 

countries for workers so trained. 

But if WHO is to assist effectively in the development of medical 

research in a world -wide context, it can only do so on the basis of a well 

thought out and reasoned policy and suitable machinery for necessary executive 

action." 

Sоme guiding Principles 

In the last аnalysis research is the expression of activity in an individual 

mind and it is not until ideas have developed to a certain stage that their 

co- ordination becomes possible. Therefore, whilst WHO should maintain a keen 

interest and encourage the organization and early development of knowledge in 

national centres for medical research, the main role of the Organization would come 

after the stage at which ideas originate. 

It has always been a basic principle of WHO's work to operate through existing 

national organizations. This principle applies with particular force to research, 

It would be mistaken for WHO to duplicate the work of existing national centres for 

medical research by creating international centres for such work. Its role should 

ratherbe to encourage the highest possible development of national centres and to use 

these ás the bases on which to construct a world -wide co- operative effort in those 

fields where progress depends upon such co- operation. 
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It would, however, be unrealistic not to recognize that in the world at this 

present time the distribution of medical research varies widely. In some countries 

it is highly developed in both quality and quantity; in others it hardly exists; and 

in many more its development, even by existing standards, is incomplete. It is 

evident that, if the full potentialities for research in the world are to be 

exploited, it will be necessary to encourage and stimulate all countries to overcome 

any shortcomings in their efforts. The World Health Organization is, by reason of its 

unique status and potentialities, favourably situated to do this; national governments 

might accept its advice on the most profitable deployment of their research resources 

and the need to remedy inadequacies in their research organization when they would 

be reluctant to accept it from any other body. Т this extent, therefore, the W*гid 

Health Organization has an important, although indirect, role to play in the 

promotion of individual - as distinct from international - research programmes. 

The means by which WHO could achieve this and would necessarily vary according 

to the state of development of medical research in the particular country. In many, 

advice would be sufficient; in others some form, either direct or indirect, of 

supplementary support would be required; in yet others it might be necessary to 

initiate the necessary developments by providing appropriate teams of experts. In 

general, however, support might not be necessary on a massive scale. Experience has 

shown that even modest supplementation of existing resources often produces returns 

out of all proportion to the sums invested, if these be judiciously placed. 

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

important matter of principle. Practical experience has shown that, however utilitarian 

the aim of a research programme, progress was frequently arrested by lack of basic 

knowledge. It has, therefore, to be recognized from the outset that any extended 

programme of research will inevitably involve the Organization more and more in basic 

problems, and that it cannot remain indifferent to their solution. From the very 

nature of the case the need for such basic knowledge cannot be accurately forecasted; 

it can only be revealed as the research unfolds. WHO must, therefore, be prepared 

to take a liberal view in judging the relevance of any proposals for research, and not 

all ow its activities to bs restricted by any set f rigid rules which limit either the 
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fields of reso rch which it can f.id, the aрlрro =,сh to be adopted, or the extension of the 

programme that is permissible, One of the important functions of the scientific 

advisory body which has to support any international research effort would be to 

advise on the extent to which it was justifiable to become involved in basic research 

in relation to any particular research programme. 

The duration of research support is another important consideration. If WHO 

is to extend its research activities into fields where knowledge is relatively little 

developed, it will inevitably become more involved in long -term work. For example, 

years must elapse before the genetic effects on man of low levels of exposure to 

ionizing radiations are elucidated; and the same is true of many problems of virus 

research, cardiovascular disease and cancer. For this reason it will be necessary 

for WHO to ensure, either directly or indirectly, that support for such research is on 

a stable long -term basis, but apparatus and material facilities should only be 

supplied to places where there are men who can use them. 

Types of research requiring international organization 

It is evident that if collaborative work of any kind is to be undertaken on 

a world -wide scale it is essential to ensure that the workers in different countries 

shall agree such conventions as will enable them to communicate their knowledge to 

each other. This raises the whole question of standardization, Standardization of 

nomenclature, of definition, of techniques and preparation; At this present time 

these vary significantly from country to country with the result not only that much 

research is of only local and arbitrary significance but also that frustrating 

misconceptions arise. Only an international body could reduce this problem to 

order. It is therefore a primary task. for WHO, in whatevex' field of medical research 

it chooses to operate, to promote the standardization necessary to allow reliable 

communication of knowledge and experience. 

Based on the consideration of a wide variety of medical conditions certain types 

of research problems emerge ffr whose solution international collaboration is either 

essential or highly desirable. The following broad categories can be distinguished: 
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1. For certain problems world experience is the unit of knowledge. In this 

category are included demography, the genetic description of populations, the 

measuring of the incidence and prevalence of disease and the characterization of 

the range of environmental factors both natural and artificial. For many such 

problems methodology is rudimentary or non -existent. 

A sub -division of these categories includes those problems which, although not 

world -wide, can only be fully comprehended on a broad regional basis. Eлamрles of 

these are conditions such as kwashiorkor and problems common to all tropical 

countries. 

2. Communicable illnesses which are distributed either on a world -wide basis or 

common to large regions of the world require a collaborative approach. In the 

former group fall many virus diseases and conditions like tuberculosis; in the latter, 

diseases like malaria. 

3. Contrasting experience is one of the most fruitful stimuli to new thought. 

Unexplained variations in the incidence and prevalence of disease, the comparison 

of health and illness in contrasting environments and in different economic 

conditions has often provided the key to basic knowledge. 

In such fields as cancer, coronary thrombosis, hypertension, rheumatoid 

arthritis and diabetes mellitus the existence of such contrasts is known and 

urgently requires exploration before, owing to the rapid evolution of cultures in 

different parts of the world, the contrasts at present evident disappear and the 

opportunity is lost. 

An important sub -division of this category is that which leads to the study of a 

condition prevalent in one part of the world which is relevant to a different 

condition prevalent in another. A study of certain cardiomyopathies prevalent 

in Africa might provide a unique means of studying problems of heart muscle 

metabolism of importance elsewhere. 



А12 /Р &P /5 
page 11 

4. In the advancement of knowledge, the importance of an investigation cannot be 

measured by the commonness of the condition to which it is directed. Often 

investigation of a rare condition has illumined a whole field of thought and had 

practical effects far beyond its immediate application. 

Many genetically determined conditions are of this nature but it is only by 

bringing together world experience that a sufficiency of cases of any one can be 

accumulated to provide effective study. 

A rare kind of pulmonary hypertension has been reported in populations living 

above 4000 metres. Its study might throw light on the mechanism of pulmonary 

hypertension in general. 

5. As well as rarity of opportunity there is also rarity of skill; and there are 

many examples where knowledge has remained indecisive for unnecessarily long periods 

because those who could have solved the problem expeditiously, had they combined 

their efforts, have continued to work in Isolation. 

The most evident example of this type of problem lies in the evaluation of special 

techniques or therapy. Often there are only one or two centres in the most 

advanced countries where such a technique is available; but in each the opportunities 

for its use are limited, or the technique is so exacting that it cannot be widely 

employed. If, however, those competent in its use could combine their experience, 

it is probable that a definitive assessment could be obtained in a very few years 

when otherwise it might be delayed indefinitely, and it is not only in technique 

that such co- operation should be promoted. There are equal opportunities in the field 

of rare intellectual skills. 

6. Lastly, there is the need for international co- operation that arises not from 

the scientific nature of the problem, but from the absence of the necessary research 

resources in the countries where the problem is found. Many of the opportunities 

for and conditions requiring investigation which were considered occurred in such 

countries. In these circumstances, assistance from other nations either in manpower 

or facilities, or both, is necessary. This could be arranged through the agency of 

an international organization like WHO. 
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In broad outline these categories summarize the fields to which WHO as an 

international organization for medical research might direct its attention. Most of 

them take their start from an identified practical problem but this should not obscure 

the fact that each will lead to problems in basic research which must be solved 

before the research can come to fruition in practice. Just as the malaria control 

programme has already led to basic work, a study of pulmonary hypertension at high 

altitudes, for instance, will lead to basic studies on the control of blood pressure 

in the pulmonary circulation. The promotion of epidemiological studies on a world- 

wide scale will raise basic problems in methodology. The need to adopt a liberal 

but judicious policy in supporting basic research is therefore, as already mentioned, 

quite apparent. 

Feasibility of Research 

The recognition of the existence of a problem does not necessarily imply that research 

can usefully be undertaken upon it. Effective research is possible only on the 

basis of an objective and scientific assessment of the feasibility of research in any 

particular problem. For the purpose of providing WHO with such an assessment the 

advisory mechanism has to be devised accordingly. 

In making such an assessment the first task is the analysis of the practical need 

into its component problems and the definition of these as precisely and scientifically 

as possible. Consideration should then be given to the relative suitability of 

different existing opportunities for .carrying out the work and the availability of 

trained men, material and equipment. The need to provide any supporting services or 

to relate the research to any existing institution should be taken into account. 

Only on the basis of such an objective analysis of the situation is it possible to form 

a judgement as to whether WHO would be justified in giving any particular proposal 

its support. 
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Servicing Research 

Reference has already been made to the need to standardize nomenclature so that 

research workers throughout the world may be confident that when the same term is 

used the same meaning is conveyed. Tо this was added the need to standardize defi- 

nitions of disease, techniques and materials. 

Standard materials are necessary in many fields. Standard antisera for the 

uniform identification of bacteria and virus strains are required but are now only 

available to a few of the workers who need them. Standardized strains of animals 

are required for genetic work. Standardized tissue culture media and standard ce1 

strains grown in tissue culture are becoming increasingly important in connexion with 

cancer and other research. The supply of these must be ensured if research is not 

to be hampered. It is not suggested that WHO should directly supply them but it is 

suggested that WHO should endeavour to arrange for there to be supplied. The work 

would need to be distributed. Research laboratories with a special interest might, 

if given some additional support, undertake to supply reference standards of a 

particular material. Similar arrangements could be made for the supply of different 

genetic strains of animals. Commercial firms might well be interested to provide 

tissue culture material and cell lines. The problem should not be insuperable if 

the lead in organizing it is taken by an international body with the status of WH0, 

Allied to the problem of standard materials is the need for reference laborator- 

ies in special subjects. This system has already been considerably developed by WHO 

in relation to microbiology. Certain laboratories recognized as pre -eminent in their 

knowledge of a particular family of organisms are designated as reference centres 

wh.'»re materials can be identified. The system is capable of wide development. 

At this present time, a pressing need is in relation to virology', where it is 

impossible for workers actually in the field to identify in detail the numerous virus 

strains they encounter. 

A special variant of the problem of reference and standardization is seen in 

pathology, and in particular in relation to those conditions, such as cancer, in 

which diagnosis depends upon the accurate identification of pathological material. 

A series of laboratories throughout the world should be - as some of them have already 

been - designated by WHO as reference laboratories for particular conditions and these 
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should supply samples of pathological material, which had been agreed as typical, to 

serve as a reference standard. Such a laboratory would be chosen on the grounds of 

special experience and the prevalence of the particular condition in its locality. 

A further service that is required is the circulation of factual information. 

To a considerable extent WHO does this already, but if the Organization is to become 

more deeply involved in research it will need to expand this service. It will be 

necessary to ensure that the different reference laboratories, for examplein virology, 

are kept informed of what strains of virus are appearing in different parts of the 

world, Similarly, research workers in epidemiology, demography and genetics. will 

need to receive suitably prepared mortality tables, population tables and, perhaps 

later 'tables on morbidity. These would raise questions of uniformity in registra. 

tion by different countries, even of data to be obtained, and WHO might when advisable 

address national governments on these matters. 

Finally, a central research organization might pay attention to instrument design. 

Training of research workers 

If the medical research potential of the world is to be raised, then more men 

must be trained:to: become medical research workers. But training by itself is not 

enough. There: must also be increasing provision for the subsequent careers .оf men so 

trained; an adequate number of posts for them to occupy, and adequate facilities for 

them to work with. Great importance is attached to this consideration, If it is 

neglected the training programme will fall short of achievement, and frustration and 

waste will result. In this matter WHO has a great opportunity, and a corresponding 

responsibility. The group of advisers who met in Geneva in October 1958 felt that 

"owing to the unique status of the Organization in the medical field, it is more 

favourably placed than any other body to bring to the notice of governments the ways 
of developing their research facilities so as to make full use of those of their 

nationals who could use these." 

The folloowing broad categories of training should be recognized: 

(1) specialized supplementary training whereby research workers experienced 
in =traditional research techniques are trained in some new skill; 

(2) training which aimed at the creation of research workers and which might, 

perhaps, be better described as education. This category again can be subdivided 

into what could be called 
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(a) senior research scholars 

(b) junior research students. 

Specialized supplementary training becomes of international importance when it 

is necessary to send a man abroad in order to acquire a technique. For exатplе, 

modern methods in the use of isotopes as tracers are not fully understood in many 

countries. In such cases it is advised that a research worker who has already proven 

his ability - which would usually mean a person somewhere in the fourth decade of 

life - whose interests incline to the new technique, should be sent to an appropriate 

laboratory abroad to learn this. WHO, from its wide knowledge of research facilities 

in different countries, would be well situated, to advise an the placing of such men and, 

if necessary, to assist in making arrangements.. In the meantime, a suitably equipped 

department should be formed in the m nts own country so that, when his training was 

complete, he could return to take charge of this. The country in question would 

thereby be assured not only of a centre where the new technique would be available, 

but also of a base where a continuing supply of its own nationals could, in future, be 

trained. This category of training should present little difficulty. 

The second category which aims to increase the number of research workers in the 

world, requires more consideration. Two broad, types of men can be distinguished. 

The first is the senior research worker who has already proven his ability by success- 

fully completing some pieces of research. The second'is the junior man, newly 

graduated, who has no experience of research but who has apparent capacity and should 

be given the chance to show whether he can develop into an investigator. Between 

these extremes there are all grades, but for case of presentation only the problem of 

the two extremes are considered. The two types can conveniently be distinguished as 

senior research scholars and junior research students. 

Since the object of giving further training to senior workers is to bring forward 

the future leaders of medical research, there can be one criterion and one criterion 

only in their selection - merit. These men should therefore be chosen on the advice 

of a central selection body composed of men of recognized distinction in research. 

Nomination of candidates for such senior scholarships would be made by governments, 

who would doubtless have first consulted their own scientific organizations or institu- 

tions• Each government would presumably make several nominations and, the organization 

of research varying so widely in different countries, it would be necessary to arrange 

with each the most suitable way for making nominations. 
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Senior scholarships would be tenable for one or two years, Remuneration should 

be at an appropriate level and in some cases it might be necessary to provide expenses 

to the institution where the scholar goes to work, WHO is well equipped to arrange 

to place the scholars in the research department most suitable f tr their interests, 

At the beginning, this scholarship scheme should be on a modest scale, The object is 

to set high standards and to spread these through the world; if too many scholarships 

were available at the outset, the standard set might well be too low, 

The proper selection and suitable training of senior scholars is only part of the 

problem. Of equal concern is the subsequent provision for men so trained; If this 

scheme is to fulfil its possibilities then a suitable career and suitable facilities 

for work must await the successful candidate in his own country after he has completed 

his training. It might well be made á condition of awarding senior scholarships that 

such provision fôr the future shall be made. Thus, personal merit, suitable training, 

and subsequent opportunity are each indispensable for the success of a senior scholar - 

ship scheme. If these are observed, WHO will have forged an instrument that will be a 

powerful and enduring influence for increasing and upgrading medical research potential 

throughout the world. 

The problem of the potential research worker - the junior research student - is of 

a different nature. In the first place, having no research experience, he can only be 

selected on the grounds of promise. For this reason he must necessarily be chosen by 

those who know him and, in practice, this means a national body acting on the advice of 

his teachers. In the second place the problem varies with the state of development of 

the universities and medical research in the particular country. This will determine 

the supply of candidates, the standard of their education and the local opportunities 

for their further training. 

In countries with efficient universities and where medical research is already 

well established, there should be no difficulty for the country in introducing, if it 

has not already done so, its own scheme of research studentships. The expense is not 

great and the requisite facilities should be available in existing institutions. At 

the other extreme are countries without university education, In these the problem 

does not yet exist, for there will be no candidates. It is in the countries whose 

development lies between these extremes that the main effort is required. These are 

countries in which university education has been established but this may be inadequate 

either in quantity or in quality. In some the number of universities is adequate but 
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their excellence varies between different institutions and, within institutions, 

between different departments. In others, although the number of universities is 

sufficient, some general defect in their organization - such as inadequate staffing 

or undue engagement in private practice - may hinder their development. In yet 

others, entire branches of modern medical knowledge may be absent, and in some countries 

the provision is insufficient to meet the need for ordinary undergraduate teaching and 

the existing institutions are so overcrowded that in few, if any, departments is sеriou:: 

research possible. 

Nevertheless, it is desirable to institute a training scheme for promising new 

graduates in every country that had embarked upon medical education. The reason for 

doing so is not only that the number of research workers and teachers would thereby be 

increased, but also that such a scheme would be a most potent influence in leading a 

country to improve the quantity and quality of its research and teaching. Indeed, 

training needs can often be the avenue through which the morel general problems of the 

standard of medicine can be approached, and could be the key to unlocking the research 

potential of a whole country. 

The problem of training potential research workers is thus regarded as primarily 

one for the country concerned. The role of an international agency for medical -. 

research in this matter is confined to that of assisting, when necessary, individual 

countries to set up the machinery for giving opportunity and training at this stage. 

In some countries advice on the best use of existing resources will be sufficient. 

In others it may be necessary to give special training, perhaps abroad, to teachers 

or research workers, or even to arrange for a man to be imported from elsewhere.in order 

to establish a branch of knowledge that has been neglected. Occasionally it might b 

necessary to subsidize, either directly or indirectly, a junior training scheme; but 

this should only be done as a means of establishing it on a sound basis. Rarely, if 

ever, is it wise to send newly graduated men abroad for special training. In the 

circumstances in which this suggestion is made, the remedy is usually to select a 

senior person, send him abroad for the extra experience required, and then return him 

to his own country to establish research and training in the particular subject. 

The group of advisers on medical research planning who met in Geneva in October 

1958 expressed the following opinion in respect to those. countries which have no 

universities snд poor secondary education: "Despite the fact that such countries 

cannot in the nature of things yet be a source of medical research workers, it was felt 
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that steps could be taken to initiate developments. Often the first step has come 

from placing a research team in the country. Such teams necessarily recruit local 

people and often these, can be trained as technicians. Gradually the need for education 

becomes apparent and the value of research appreciated. In this way the setting up of 

a research team or small institute in a backward country may be an effective way of 

initiating not only research, but also medical education." 

It will be evident from the foregoing considerations that an international research 

organization, such as this study envisages, would need to concern itself closely with 

the training of medical research workers. It would need to do this not only because 

an increase in the number of such workers is a necessary step in developing the research 

potential _of the world, but also because training programmes provide a powerful means by 

which an international organization can assist a country to develop its facilities for 

medical research and education. The above-mentioned group of advisers felt that "the 

World Health Organization is uniquely well situated to give such help, for its prestige 

and international character ensure that its advice will receive attention and its 

motives not be mistaken. Financially speaking, the task need not be expensive. What 

is primarily needed is wise guidance from a source that is acceptable." 

Communication in the Research Field 

The communication of knowledge and experience between scientists, either by the 

printed word or by personal contact, is such an essential feature of the process of 

research that it inevitably enters into the various problems under consideration. For 

example, Expert Committees, Study Groups, the ad hoc scientific groups and committees 

to be mentioned later, collaboration on a research project, the organization of networks 

of reference centres and the interchange of personnel in the course of training, all 

contribute incidentally to improving scientific communication. It remains now to 

consider the means which have been, and could be, devised for the specific purpose of 

facilitating exchange of knowledge. Such means must necessarily be of particular 

concern to an international research organization which relies for its strength primаril, 

upon the promotion of collaborative effort. 

The matter is considered under two heads. The first is concerned with bringing 

together research workers so as to allow the personal exchange of knowledge and ideas. 

The second is related to recording, storage, presentation and circulation of factual 

data and the results of research. 
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The value of the various types of group meetings lies largely in the extent to 

which they provide means for scientists to become aware of experience a; ј trends of 

thought before these have crystallized andare ready to be published. The types of 

group meeting at which prepared papers destined for immediate publication are presented 

are of limited value. There is reasonable doubt whether the mammoth international 

scientific conference, with its hundreds of papers being read in rapid succession, has 

a value commensurate with the effort and expense involved in its organization, apart 

from the informal contacts between individuals that it facilitated. To a lesser extent 

formal symposia centering upon prepared papers have similar defects. WHO would there - 

fore not concern itself with promoting large international conferences, and in 

organizing small meetings the limitations of formal symposia would be borne in mind. 

The type of group meeting of more value is that which is concerned with the 

unknown rather than the known, which seeks to foresee rather than to record. Such 

meetings would gain greatly if they had the inducement of giving advice. The ad hoc 

technical conferences and supervisory committees which will be considered below as part 

of the advisory mechanism on research po,cy are pertinent in this respect. Such 

meetings would have to be used freely, not only to elucidate problems on which immediate 

action was required, but also to provide WHO with a continuous flow of assessments of 

thought and knowledge in fields which might sooner or later become ripe for action. 

A particular type of group meeting which merits attention is that constituted on 

a regional or inter -regional basis. The essence of this is to bring together workers 

in contiguous countries who have similar problems. It would be valuable to send one or 

two recognized world authorities to such meetings, but they should not be obtrusive; 

the basris of these meetings should be interchange of views between local people. This 

type of group meeting is particularly valuable in relation to countries where research 

workers are few and conditions are special. 

The other type of personal contact is that involving the movement of individual 

scientists. everal kinds are to be distinguished. 

The first type would be a necessary extension of the information service required 

by the,central organization. Senior experts, broadly experienced, would be needed to 

tour regions, to visit laboratories and universities, to have personal and informal 
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meetings on the spot with the people actually engaged in research, and to form 

first -hand opinions on local problems and needs. Through such visits contact would 

he maintained with the worker in the field, with the consequent benefit to local 

morale and to the detection of talent. These visits would, in effect, be survey 

tours and the man making them would have to be chosen carefully, In this regard it 

would be useful to ascertain from the countries to be visited what type of expert 

they would welcome. As countries develop, their needs change. 

The other types of visit are more specialized in their objective. Their 

distinguishing feature is that they have as their object the carrying out of a 

specific piece of work. In this group there is first the visit by a senior man, of 

professorial or assistant professor rank, to work for periods os six months or so in 

a department in another country• Whilst there he would not only collaborate in 

research but might also participate in teaching. All who have experienced this type 

of working visit testify to its great value, particularly in countries that are in an 

intermediate stage of development. Under the same heading are the visits by younger 

men for longer periods which have as their object the bringing together for 

collaborative research two or more workers wloo have a highly specialized interest in 

common. Such visits are frequently financed by coeetгies which can readily afford 

it but their value is so great that WHO might consider assisting when one or more of 

the countries is not able to do this. Lastly, there is the need that had been 

touched upon several times before of sending teams of experts to countries which . 

could not provide these for themselves. Their aim, lithe context of communications, 

would be to establish their special line of work with a view to this being taken over 

by the country in question later, and put on a permanent basis. 

The problem of recording, storing, presenting and circulating scientific informa- 

tion requires a great deal of additional special study. An international research 

organization might need to assist in the publication, and perhaps translation, of 

scientific data urgently needed, but which were either not widely available or not 

assembled in a comprehensive form. Related to this problem is the publication of 

specialized monographs, essential in their nature but appealing only to a limited 

audience. The general problem facing all science is that of reducing information to 

a manageable and assimilable form, the need to devise more expeditious means for 
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reference to records and data, and the problems of language. Any research organiza- 

tion set up by WHO would, as a matter of urgency, have to establish contact with the 

various national and international groups that are already studying these problems. 

International research organization 

In 1954 representatives of the central national research organizations of 

seventeen countries met in London under the chairmanship of Sir Harold Himsworth to 

deliberate on the support of medical research. The functions of such organizations 

were analysed in detail and their significance from the point of view of international 

co'- operation bas been pointed out. At that time, however, no organization in tие 

international field of research was envisaged. 

The scientists assembled in that meeting concluded: 

"The special functions of a central research organization are 

to keep research as a whole under consideration, to estimate its 

trends and developments, to direсt support where it is specially 

needed, to undertake work which cannot properly be undertaken by 

universities or local organizations, to advise government and to act 

as a focus for national and international co- operation. In 

addition, it shares with the universities the responsibility for 

developing research of its own, with the broad distinction that; 

while the research policy of a university must be framed with due 

regard to its responsibilities for teaching and the proper distribu- 

tion of its resources over the whole field of knowledge, a central 

research organization can concentrate its efforts according to its 

estimate of the research needs and determine the scale of each 

according to its timeliness and promise." 
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Most of these conclusions are essentially aplicable to international work as 

well: 

There is at present no international organization to keep the world research 

effort as a whole under consideration. Six different categories of research have 

been listed above as requiring an oranization of that kind. In order to discern - 

within these categories - which particular research problems land themselves to 

auspicious investigation at what particular time or place, all relevant information 

has to be assembled and critically evaluated by highest scientific standards. in а 

very limited number of fields and on a relatively small scale the World Health. 

Organization has already assumed such responsibilities in the past without any 

particular adjustments of the established organizational machinery becoming necessary. 

If, however, the scope of the Organization's research activities should widen 

appreciably, the advisory mechanism for these functions would have to be strengthened. 

The demographic and population studies - where world experience has been said to be 

the unit of knowledge - or the exploitation of rare research opportunities which arise 

in scattered parts of the globe will, for instance, make a continuous review and 

assessment of findings, progress and possibilities by an appropriate advisory 

mechanism mandatory. 

The not uncommon fashions in medical research which at times threaten to 

unbalance the research effort of countries and which it is the function of national 

research organizations to correct, is probably a lesser danger in respect to the 

global medical research effort. The great variety of research interests, schools 

of thoughts and prevailing trends in the various countries act in themselves as 

corrective measures However, this variety also creates the need to discern the 

connecting points in the diversity of approaches to related problems and to find out 

where by co- ordination or co- operation among investigators of different countries 

greater concentration of effort could be brought to bear on the solution of important 

problems. Only a body of scientists of the highest order and with a broad enough 

point of view would be capable of detecting and directing attention at least to some 

of the fruitful possibilities of co- ordinated investigation. 

The support of medical research by and through an international organization 

represents a relatively new problem. Except for whatever relevant experience WHO has 
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had in the past there is hardly any precedent for рi'eviding ueefrl guidance. The WHO 

experience is most encouraging beсаuse the Organization has proved its ability to 

receive wider international cc- operation than is possible for any national government 

and to act as a politically neutral base fc_ research. Furthermore, WHO was able to 

secure remarkable voluntary co-operation from scientists of different countries and 

was thus able to achieve results out of proportion to the funds expended. 

xt will remain a major objective of research suрp'rt by WHO to sustain and 

strengthen the goodwill which leads to voluntary ca- оp°ation. However, WHO has also 

found that as its research activities expand ed there was a limit to what could 

reasonably be expected from voluntary c'.-operation alone and in some instances at 

least token financial support, in others somewhat more e bstart al assistance were 

necessary to capitalize on the goodwill available. There is therefore no doubt about 

the need for funds in co- operative and co- ordinated international rc eare:,. efforts on 

any appreciable scale. 

The support of medical research in any country is a national responsibility. No 

central international research organization could be expected to substitute for it. 

However, it might judicиouely supplement national endeavour and, above all, provide 

assistance to those countries where lacking means preclude utilzation of existing 

research potential. New knowledge which may be forthcoming from such support is 

likely to benefit other countries as well as mankind as n whole and therein is the 

justification for assistance from international sourcers. There are many instances 

where important new research could be done in countries which do not have the 

resources to conduct it and there are also inst&nсее where certain countries are 

uniquely fitted to deal with specific w_i_de_y important - problems which, however, 

are of little or no interest to the particular country. In either case outside 

support for research is nccоssary and support from e. neutral source such as the World 

Health Organization may be more аpprоpriate thaw. from any other. In the absence of 

adequate practical experience, the modalities of such support cannot at present be 

envisaged in all details and the best proгedures will undoubtedly evolve in actual 

practice, probably after a period of ti i l and error. 
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There is, however, one principle which appears to be unimpeachable from the 

outset. The World Health Organization must not become a large -scale research grant - 

dispensing agency and must avoid being flooded with requests which would necessarily 

be of varying merit and with which it could not deal adequately. The natural safe- 

guard for WHO would be to make full use in its medical research activities of the 

extеnsive network of existing national research advisory bodies. 

lviost national central research organizations act in an advisory capacity to their 

governments. T some instances at least this function was not originally envisaged; 

it developed gradually as research organizations established their high scientific 

standards and as governments realized the need for and usefulness of objective advice 

by their Research Councils on scientific matters in all sorts of government business. 

It is fair to assume that if WHO eоulд offer a comparable structure at the inter- 

national level it might in due course also develop significant advisory functions. 

It is not inconceivable that central national research organizations would wish to 

consult it when., for instance, research would have to be conducted across national. 

boundaries or where co- ordinated research in a number of countries would appear 

necessary. Governments of countries which have no central research organizations of 

their own may seek the advice of a neutral international council or its help in 

establishing their own national research organization. The development of the 

advisory functions of such an international body will clearly depend on its 

scientific standinrg which would have to be of the highest order on a global scale if 

its advice should be solicited. 

National central research organizations are in their countries the natural foci 

for international co-operation in research Great progress has been made in the last 

few decades in keeping scientists of different countries in touch with each other, 

in exchanging experience and information. This is largely due to improved means of 

communication - especially air travel - and by the increasing availability of public 

funds for scientists to move about. In this development national research 

organizations played their part but it is noteworthy that there are hardly any 

established formal contacts among the various central national research Organizations 

of the world. They rely on casual informal exchanges for whatever information they 

mutually receive. Such informality has both advantages and shortcomings. An expanded 
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research programme under the World Health Organization would, undoubtedly, enhance 

contacts and communications, remedy some of the shortcomings without impairing or even 

promoting more of the precious informal relationships. 

The extent to which WHO would have to develop research of its own is difficult to 

assess in advance. In this respect there are differences between research 

orF'anizations in the national and international setting, some of which have already 

been implied. There are foreseeable situations in which WHO would have to accept the 

responsibility of directly supporting and conducting some particular research, for 

instance, if it were to be done in .a country without research resources of its own 

and where the government would only permit an international organization to operate. 

The outlined extent cf parallel functions between central national research 

organizations and, an expanded. international research programme of the world health 

Organization suggests that the princples governing their scientific advisory structure 

would also have to be correspondingly similar. 

Advisory mechanism on research policy 

In establishing the advisory mechanism which the World Health Organization would 

teed for an expanded research programme a great deal of reliance has to be placed on 

rational experience which - apart from WHO's experienc. in the international field - 

is :he only one applicable. 

'i,esearch organizations only function successfully when they.enjoy the confidence 

of th o research workers. This is the basis for the scientists to accept the guidance 

of th' organizations and to co- operate in carrying out their policies. Research 

organza ations therefore endeavour to fulfil the two requirements which -, above all - 

dеtегт.tпе the attitude of the investigators, to them, namely, to operate according to 

the highest scientific standards of their country and to appreciate the intellectual 

and material needs - and probably also the psychology - of the research worker. In 

hardly any field of intellectual endeavour is consideration for the individual of 

greater importance than in research. In order to fulfil these requirements the 

executive authority of central national research organizations avail themselves of 

the advice and services of outstanding scientists, whose co- operation vouches for the 

right approach on both counts and who then constitute what are generally known as the 
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Medical Research Councils. Under the general policy guidance of the Council a set of 

committees deal tith particular specialized fields of research. 

Thus, the principle on which central national research organizations operate is 

very similar to - if not identical with - the one which governs all of the work of 

WHO. The World Health Organization also seeks the best obtainable technical and 

scientific advice for the benefit of its governing bodies and secretariat in 

determining and applying the Organization's policies. The existing technical and 

scientific advisory mechanisms of WHO - Expert Committees, above all - have in the 

past qu�.ite consistently considered research problems in specialized fields and have 

made broad reвammendations for research to be conducted. It is clearly for this 

reason that WHO has been able to develop certain successful research activities in the 

past and expansion of these activities in the future does not require departure from 

established principles. Some organizational adjustments will, however, be necessary 

in order to apply these principles to expanded or new responsibilities of the 

Organization. 

Thus, an expanded. international research effort will - in close connexion with 

the existing advisory mechanism, which is to be maintained - require a scientific 

advisory body to the Director- General in order to keep medical research as a whole and 

research strategy under consideration. imong its many possible functions arid 

responsibilities to the Drector- General the following broad categories can be 

distinguished. First, it would. receive information collected by the secretariat on 

problems, developments and resources of different countries for medical research. 

Second, on the basis of this and of suggestions or reports received, it would 

recommend to the Director- General fields of research that might profitably be 

cultivated. In this connexion, it would advise the Director- General not only on the 

desirability of investigating a particular problem but also on its scientific 

feasibility, including the available resources in trained manpower and material; and 

it would advise also on priorities in the research programme in hand, and proposed. 

Third, it would assess the progress of research sponsored by WHO and report to the 

Director- General on the balance of the research effort and training programmes for 

research workers. Fourthly, a most important - and. perhaps the most important - 

function would. be to try and detect gaps in the research effort. Lastly, it would 
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from time to time produce a report for the Director -General which would not be a 

detailed account of existing programmes but rather an assessment which aimed to put 

the programme into perspective against the background of need, opportunity and 

developing knowledge, and which attempted to foresee the direction in which further 

development might fruitfully take place. Thus, the Director -General would be 

adequately advised in making his presentations and recommendations to the governing 

bodies. 

It is evident that if the advisory body on research policy is to fulfil the 

functions required from it, its members will need to be men of rare ability. Each 

must be not only distinguished in research, but also have shown the capacity to think 

broadly in the research field. To this end they should represent a broad discipline 

or an approach to medicine rather than narrow interests in a specialized field. The 

advisory body would have to contain a representative variety of medical skills and 

experience so that as a whole it will provide for the comprehensive consideration of 

any problem. In the selection of its members personal ability, merit and quali- 

fication have to be the overriding considerations. 

The group of advisers on medical research planning who met in Geneva last 

October suggested the establishment of an "Advisory Council on Research Policy" 

composed of an appointed chairman and twelve members to serve for four years, with 

membership staggered at the onset so as to provide for retirement of three members 

each year.l 

If the Twelfth World. Health Assembly approves the establishment of the 

Advisory Council on Research Policy, the Director -General would propose that 

it be considered for all purposes as an Expert Advisory Panel and that its 

meetings be considered for all purposes as meetings of an Expert Committee. 

Accordingly the Regulations for Expert Advisory Panels and Committees would 

govern the Council,eХceptin so far as expressly or implicitly modified by 

the terms of the Assembly's decisions relating to the establishment of the 

Council. 

In the light of experience gained, it would then be possible to examine 

the desirability of drawing up special provisions to govern the Council 

and a report could be submitted on this matter to the Executive Board at an 

appropriate time. 

(This footnote did not appear in the report as endorsed by the twenty - 

third session of the Executive Board ) 
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In envisaging the specialized scientific group and committee structure that 

would be needed to support this advisory body, consideration was based on dis- 

tinguishing two broad stages of development in medical knowledge. In one, the most 

developed knowledge over the field under consideration is sufficiently advanced to 

allow future lines of development to be identified with some assurance, and decisions 

on research. policy to be taken relatively rapidly. In other fields that are less 

developed there is no such clarity and before embarking upon any research programme 

in relation to these it is necessary fully to explore the existing situation. 

If a proposal for research in a field where knowledge was reasonably well - 

developed came to the advisory council it would usually be possible for them to 

advise immediately whether the proposal was worth supporting and what kind of 

scientific committee, if any, would be required to ensure that it was carried out 

and integrated with any existing research programme. The same consideration would 

apply if a new proposal fell within the scope of a research programme already approved. 

But if a proposal were received in an as yet ill- developed field or the suggestion 

were made that such a field should be examined, the above expeditious procedure would 

not suffice. In such circumstances it is likely that the advisory council, having 

decided that the subject required examination, would advise the Director -General to 

call an ad hoc group of scientists to assess the current state of knowledge, define 

as precisely as possible the problems to be solved, identify those susceptible to 

investigation and advise where research is feasible and wise. Only thus could 

proposals that are pract'cable be sorted out from those that are based on wishful 

thinking. Having made their assessment the ad hoc group would produce a report 

for the consideration of the Director -General and for the use of the advisory council. 

The advisory council would thereafter advise the Director- General, with due regard for 

priorities and availab e facilities, if action was desirable and, if it were, the type 

of technical advisory committee, if any, required to put this into effect and super- 

vise its developments. 

Obviously, the length of time for which the services of these ad hoc scientific 

advisory groups and committees would be required would vary with the nature of the 

problem. However, they would be appointed only for the time necessary to complete 

a specified task. 
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The continuous information which the advisory mechanism on research policy needs 

in order to fulfil its task will be quite adequately provided by information steadily 

and routinely received by the secretariat from varied and numerous sources, by the 

knowledge of the experts and scientists working with the Organization as members of 

expert advisory panels and pommittees, consultants and participats in the variety of 

WHO scientific meetings including the above envisaged scientific groups and committees 

in connexion with the research programme. Numerous suggestions would undoubtedly be 

received from all over the world providing ample sources of facts and proposals. 

There is therefore no need fоr any special organizational arrangement to assure the 

flow of information which would be assembled and passed on to the advisory body an 

research by the secretariat servicing its work. 

The advisory mechanism on research, supporting the work of the secretariat, 

would thus facilitate the task of the constitutional governing bodies to arrive at 

their policy decisions. 
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Part Two 

EVOLUTION OF THE RESEARCH PLAN 

Introduction 

The need for more and better co- operation among the medical research workers of 

the world is unquestioned. The available ways and means to arrive at it are admittedly 

inadequate. The preceding study on "The Role of WHO in Medical Research" indicates how 

WHO could enhance the international effort to acquire new knowledge for eembating still 

rampant mass disease. 

The plan presented in this document is based on the. recommendations of many of the 

past WHO expert committees and study groups as well as On the specific contributions of 

more than one hundred research workers of the highest standing from all over the world. 

Their advice was mostly solicited as members Of the scientific groups listed below. 

Elaborate as these eonsultatitns have been, the plan presented in this document makes 

no pretence as being the full or only answer to the problem of how to reach more 

satisfactory scientific co- operation among the research workers of the world. The plan 

submitted is one of many possible alternatives, but it has the merit of being a 

thoughtfully considered and immediately applicable proposal for an intensified inter- 

national effort in medical research. It also has all the potentialities of expanding 

gradually; from its modest start it may develop into a significant force in finding 

some of the answers to many of the unknowns in the medical sciences. All the great 

national research programmes of our time are the outcome of modest beginnings. 

Scope of the plan 

The present plan is not comprehensive either as regards scientific areas or detail 

within any one of them. Proposals for dealing with some of the most significant health 

problems are conspicuous by their absence. This is not to imply that they were considered 

less important than those included. Research planning - once engaged in - becomes' a 

continuous function and will inevitably extend to all fields in which an international 

co- operative effort holds promise of success. 
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Limiting factors 

The time available for the preparation of the present plan was only one of the 

factors bound to limit its scope. A realistic estimate of the personnel resources 

from which staff could be drawn for administering and conducting the intensified 

research programme has imposed its own limitations. The WHO Secretariat has to be 

reinfóree-d by personnel of suitable orientation towards and experience in research in 

order to administer the programme. In addition, qualified research workers will have 

to be found .- and mere often trained - to conduct the research needed in the field, 

laboratories and hospitals. Thus, recruitment for the WHn staff and training of 

personnel for research institutions throughout the world become the two major pr�b ems 

which require immediate attention. 

WHO also has to evolve the organizational and procedural pattern best suited for 

the administration of the proposed programme. This will take some time and will largely 

emerge pragmatically as the work unfolds. 

Last but not least, there are the limitations which the present stage of scientific 

development imposes on the investigation ááf certain problems. 

Choice of scientific areas 

With due regard to all these factors certain scientific areas were chosen for the 

initiation of the programme. The significance of certain diseases or groups of diseases 
0 

as causes of disability and death wç;s naturally one of the most important г,nsiderations. 

The stage of development of knowledge in f iеLdѕ where major scientific break- throughs 

offer unprecedented opportunities for the acquisition of new knowledge was another 

important aspect in choice of and degree of emphasis on the subject. Finally, the 

past record and research experience of the Organization in particular scientific areas 

was taken into consideration. 

On a global basis communicable diseases are still the greatest hazard to the 

health of man and in many parts of the world they are unquestionably the health problem 

of outstanding importance. WHO has over a number of years successfully engaged in 

research activities in this field and there is therefore a sound basis for their 

expansion. Within the great scientific area of communicable diseases, virus diseases 
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because of their increasing significance - were given particular attention. Planning 

of research programmes in the treponematoses, filariasis and onehocerciasis, etc. nre 

partly in preparation or envisaged for the near future. 

In the highly- industrialized cc'untries chronic - metabolic, degenerative and 

neoplastic - diseases have become health problems of prime importance. Thus, research 

in cancer and cardiovascular diseases was a natural choice for the plan of the 

initial year. 

Health problems arising from the rapidly expanding use of fissionable materials 

to peaceful ends and consequently from the increasing exposure of man to ionizing 

radiations make related medical research one of the highest priorities of our age. 

Closely connected with these problems are the effects of ionizing radiations on 

generations unborn and thus research in radiation biology and medicine and human 

genetics has been included in the initial programme. 

Next to communicable diseases problems of nutrition are of the widest significance 

for the state of health in the world. Nutritional aspects are also closely related to 

some of the important problems in the field of cancer, cardiovascular diseases, as well 

as in certain infections and infestations. WHO has in the past already engaged in 

some relevant research and the programme proposals for the initial year are their 

logical continuation. 

The scientific areas mentioned are interrelated in many ways: there are, for 

instance, the borderlands between virus and cancer research, cancer research and ionizin 

radiations, ionizing radiations and genetics. The connexions between research in 

nutrition and the other fields have already been referred to. All this tends to make 

the submitted plan more coherent. 

Scientific advice solicited 

The following meetings of temporary advisers and consultants took place in order 

to advise the Director- General in preparing the study and plan requested by resolution 

WНА11.35: 



First Meeting on General Medical Research Planning 

Scientific Group on Research in Iron -•Deficiency Anaemias 

Second Meeting on General Medical Research Planning 

Scientific Group on Virus Research 

Informal Meeting on Arthropod -Borne Viruses 

Informal Consultations with Specialists in 

Comparative Medicine 

Study Group on Immunological and Haematological Surveys 

Scientific Group on Research in Insecticide Resistance 
and Vector Control 

Consultant Group on Cancer 

Scientific Group on Tuberculosis Research 

Rnientific Group on Research in Bilharziasis (Molluseicides) 

Scientific Group on Leprosy Research 

Scientific Group on'Trachoma Research 

Scientific Group on Researcn in Nutrition 

Scientific Group on Research in Vaccines 

Scientific Group on Research on Birds as Disseminators 
of Arthropod -Borne Viruses 

Scientific Group on Research in Cardiovascular Diseases 

Scientific Group on Cancer Research 

Scientific Group on Research in Human Genetics 

Scientific Group on Research in the Treatment of 
Radiation Injury 

Scientific Group on Research in Antibiotics 

Balance of the plan 
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August 1958 

October 1958 

October 1958 

November 1958 

November 1958 

December 1958 

December 1958 

January 1959 

Jan. -Feb. 1959 

Jan . -Feb , 1 959 

February 1959 

February 1959 

March 1959 

March 1959 

March 1959 

March 1959 

March 1959 

March 1959 

April 1959 

April 1959 

may 1959 

The scientific and advisory groups rendered reports to the Director -General and 

the plan presented in this document is largely based on their recommendations. These 

reports - the volume of which runs into hundreds of pages - provide guidance for research 

planning for some time to come, their sum total, however, does not automatically amount 

to a balanced plan of research. In order to arrive at that stage of planning, the 

Director -General will need the advice of the proposed Advisory Council on Research 

Policy. The Advisory Council would review the accumulated scientific material from 
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the point of view of the broad strategy of research to be undertaken by WHO. Pending 

the establishment of the Advisory Council and the availability of its advice, the 

Director -General attempted to derive a set of programme proposals from the vast number 

of recommendations of the scientific groups as balanced and feasible as they appeared 

in his judgement. The cost estimates based on them indicate the order of magnitude of 

the programme suggested for the initial year. 

Cost estimate 

The cost estimate for the plan of the initial year was arrived at as follows: 

The scientific groups first considered the world's needs and opportunities for 

international medical research without regard either to the availability of resources 

to conduct the research or to the role of WHO. It became clear that needs - in terms 

bc:th of pressing problems of disease and for more fundamental knowledge - far exceed 

the available personnel and material resources to meet them. 

Next, the scope of the international research under consideration was narrowed 

to those activities appropriate to WHO as defined in Part One. With this framework, 

the planning proceeded on the assumption that funds would be available for meritorious 

research which could be actually initiated in the near future. 

This set of assumptions resulted in cost estimates totalling substantially more 

than WHO could administer in the initial year. Therefore, the Director -General in 

the end had to assess the significance of such matters as the relative balance between 

research and other current WHO activities, the rate at which the required Headquarters 

staff could be recruited and accommodated and at what rate funds would be likely to 

become available. Based on a combination of these factors a flexible planning figure 

of about $ 2 million was arrived at for the proposed programme for the initial year. 

This total wAs then distributed among fields of research indicated in the 

preceding section (Table 1). 



А12 /Р &В /5 
page 35 

TABLE 1. TENTATIVE COSTING 0F A WНC',RESEARCH РREoRAMME 
(INITIAL YEAR) 

(amounts in thousands of dollars) 

Total 

A. Communicable diseases and problems 

I. Virus and rickettsia) diseases 

II. Tuberculosis 

III. Leprosy 

IV. Cholera 

V. Bilharziasis 

VI. Malaria 

VII. Insect resistance and vector control 

VIII. Antibiotics 

. Non- communicable diseases and 

I. Cancer 

II. Cardiovascular diseases 

III. Nutritional disorders 

• Radiation and human genetics 

I. Effects of ionizing radiation on man 

II. Human genetics 

$ 2 200 

1 150 

600 

125 

Development of additional research plans 175 

I. Problems related to communicable diseases 

II. Non-communicable diseases 

III. Public health practice and administration 

. Central research unit 150 

45о 

200 

50 

20 

4о 

50 

300 

40 

325 

225 . 

50 

75 

50 

50 

75 

50 

Some important characteristics of this tentative distribution of funds are: 

a. About 60 per cent, would be devoted in the initial year to communicable 

diseases (virus and rickettsial diseases, tuberculosis, insect resistance to 

insecticides, malaria, cholera, bilharziasis and leprosy) and about 40 per cent. 
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on chronic and non -communicable diseases and other health problems (cancer, 

cardiovascular diseases, radiation biology, human genetics and nutrition). 

Emphasis may shift in future years, and even within the first year; 

b. Viewing the programme in terms of new as contrasted with old activities 

rather than in terms of type of disease, the extension and strengthening 

of research already supported by WHO would absorb in the initial year about 

40 per cent. with about 60 per cent. left for new activities; 

c. Of the total costs of the programme somewhat less than 15 per cent. 

would be devoted to the further development of research plans (item D of 

Table 1) and tq the continuing central research planning function of WHO 

(item E of Table 1, which is expanded in the Appendix). 

General characteristics of Manning 

The plan submitted in the ensuring Part Three of this document - based on what 

is believed to be the best scientific advice obtainable - is in accordance with the 

principles set forth in Part One of this document which was endorsed by the Executive 

Board. It is an extension of estab ished WHO activities, attuned to the state of 

scientific advance both in communicable and chronic non-communicable diseases. 

Coherent as to scientific areas involved, it provides for the necessary degree of 

concentration of effort allowing for significant contribution to be made. The plan is 

sufficiently flexible and adaptable for the addition of new fields'of research. 

The size and composition of the plan takes into careful consideration the capacity 

of WHO to recruit the technical staff necessary to administer a more extensive research 

programme, and the existence of competent investigators in laboratories throughout the 

world to carry out studies. 

Each segment of the plan provides for the training of investigators and for 

services to research in the world at large, such as standardization of nomenclatures, 

techniques, etc. and for improved scientific communications. 

National research institutions and particularly universities are envisaged to 

carry out or co- operate in carrying out most of the investigations with obvious 

advantages to themselves and to a general increase of world research potential. 
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Part Тhrее . 

SUBSTANCE OF ТHE PLAN 

A. Communicable diseases 

A - I. VIRUS AND RICKETTSI!1L DISEASES 

1. Introduction 

Since its inception WHO has, as far as the limited resources permitted, 

supported research on some of the major virus diseases, particularly those 

responsible for the quarantinable diseases, smallpox and yellow fever; on the 

pandemic disease influenza and on certain other diseases of international 

importance, such as poliomyelitis. In carrying out these programmes WHO has 

hitherto had to rely largely on the free co- operation of research laboratories 

throughout the world and has restricted its financial support to a few reference 

centres providing services of world -wide or regional significance. 

Ten years ago about 60 viruses were known to infect man, of which two -thirds 

were primarily animal or arthropod agents which involve man only secondarily, 

although their importance as causes of human disease is great. Ву the end of 

1958, 70 additional sрeoificаllу human viruses had been identified and studied 

in the laboratory, and the total of arthropod -borne viruses then exceeded 100, 

of which 42 had been isolated from man. Many of these viruses are responsible 

for part of the great mass of human disease, both acute and chronic, which 

cannot at present be controlled. Other viruses will no doubt be discovered in 

the future and recognized as causes of important clinical conditions. The role 

of many of. these agents as causes of human disease is as yet unknown and the 

possibility of controlling those known to cause disease urgently demands study. 

The complexity and cost of studying these problems and the world -wide 

importance of virus and rickettsial diseases are such that the restricted 

approach, so far adopted in many laboratories, based on the study of single 

viruses, is outdated and can at best result in very slow progress and, inevitably, 
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in much duplication of effort. A more comprehensive approach is necessary, 

directed towards the study of groups of viruses. It is now recognized by 

nearly all workers in this field that international assistance an co- ordination 

is essential if work on those lines is to be undertaken and if progress is to be 

maintained, duplication of effort avoided and the many outstanding problems solved. 

within a reasonable period. Indeed it may be said that the very possibility of 

being able to work on some of the new groups of viruses will depend on such 

assistance. 

In building an international research programme related to viruses, a major 

task is to facilitate and co- ordinate the application of recent advances in 

virology to the study of the principal practical and scientific problems. Such 

a. programme is outlined in the following pages (Section 2). The general programm 

must, however, be, supplemented by activities relating to particularly significant 

research areas which do not fall within the general programme (Section 3). Finally 

specific activities proposed for the initial year of an expanded WHO research 

programme are outlined (Section 4). 

2. General Virus Research - 

The approach adopted by WHO in the past in undertaking international 

co- ordination of research on a small scale in virology, is also the most suitable 

approach to the much larger and more complex programme now envisaged. The WHO 

Influenza Programme initiated in 1947 provides a well -known example which has 

proved itself over the years. Briefly, the components of such a programme are 

the provision and support of expert reference services that are available to 

laboratories all over the world, the rapid exchange of epidemiological and 

technical information, close relations' with designated laboratories in many 

countries of the world, provision of diagnostic reagents to ensure comparability 

of results, support for specific research of international significance, assistance 

to countries at present unable to undertake virus laboratory work for themselves 

and, very important, training to extend and improve, the quality of virus work 

throughout the world. This programme has been backed by expert advice from 

expert committees and consultants. 
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The recommendations which follow will be seen to fall into this pattern, 

but with some changes of emphasis appropriate to changed conditions. The 

changes in emphasis are these: 

Importance placed on training. The study of the new groups of viruses 

is far more difficult than the study of influenza, for example, and 

makes great demands on the skill. of the research worker. The number 

of persons skilled in modern virological techniques falls short of 

current demand and the deficiency will become still more apparent as 

research expands. This indeed is the limiting factor in developing 

research and a high priority is given to training, stimulation of the 

provision of more training facilities and the best utilization of the 

limited facilities which now exist. 

Reference Centres and laboratory reagents. The organization and 

support of extensive reference services enlisting the co- operation of 

the most experienced laboratories in the various fields, and the 

development of large -scale sources of laboratory reagents, are the 

core of the general virus research plans. Apart from the problem 

of ensuring comparability of the results of different laboratories, 

the large number of such reagents now required makes it uneconбmie 

and often impossible for all except the largest laboratories to 

prepare their own and thus greatly limits the fields in which many 

laboratories can work. These two aspects of the programme, which 

involve some modification of the precedent set by the influenza 

programme, would produce a considerable increase in both the quantity 

and quality of the work carried out, even without any other additional 

resources. 

Basic as well as applied research. In all discussions leading to the 

preparation of these recommendations it was repeatedly stressed that 

future progress depends on a balanced programme of research. Not 

only should subjects of immediate practical importance be investigated, 

but the fundamental problems of virology, on whose solution practical 

programmes eventually depend should also be studied. 
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The specific recommendations for an expanded WHO research programme in 

general virology fall into four broad categories. 

a. Рrovision of means for virus research 

Three activities are partieularlÿ important in supplying the 

means for execution of an expanded virus research programme: 

(i) Diagnostic reagents 

Many laboratories in many countries are unable to under- 

take epidemiological and other studies on virus diseases because 

of lack of reliable diagnostic reagents and the cost and labour 

of producing them. on a small scale. Large -scale sources of 

reagents prepared according to strict speeifieations'aré'needed 

since they would be both less costly and more reliable. It is 

proposed to encourage the development of such sources. 

In view of the multiplicity and complex interrelations of 

virus species and types and the necessity for standard diagnostic 

reagents against more than 100 virus types, WHO will undertake 

a technical survey of the problems of producing and standardizing 

such reagents and, in the light of this study, to stimulate their 

production and distribution to research laboratories that need 

them. Similar lotion may be required to facilitate the production 

of certain other materials required as essential tools, but not 

now available through commercial sources or only available in 

unsatisfactory forms. 

"Thе provision of details of up-to -date laboratory techniques 

for the use of these reagents will be a continuing activity. 

(ii) Tissue culture 

Sресial attention will be paid to the possibility of developing, 

in all countries with the required resources, the production and 

distribution frоm commercial sources or central laboratories of 
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standard types of tissue culture, either in tubes or in some 

other form suitable to local requirements. One problem 

requiring special attention is the presence of latent viruses 

in tissue culture. Reagents will be needed for the identi- 

fication of these viruses as well as those mentioned above. 

(iii) Regional reference laboratories 

To help with effectiveness of laboratories concerned with 

the epidemiological study of human virus disease of whatever 

type throughout the world, WHO will undertake to designate and 

assist a limited number of regional reference laboratories to 

assume responsibility for verifying the identity of viruses and 

conducting detailed comparative investigation of new viruses, 

exchanging information with other laboratories and acting as a 

channel for scientific information or material derived from WHO 

sources and for requests for aid. 

b• Training and movement of scientific personnel 

The general principles outlined in The Role of WHO in Medical 

Research (Part One), relating to the significance of training as part 

of a research programme, apply to research in virology, but some 

aspects of the problem particularly pertinent to virology deserve 

emphasis. 

(i) In assisting the training of virologists, WHO will have a special 

interest in those areas where it is becoming both desirable and 

feasible to train nationals to a level which will allow them to 

accept responsibility for the technical aspects of research and 

control of virus disease. 

(ii) Grants for advanced training in virology at the post -doctoral 

level must be reserved for individuals of the highest promise 

arid held only at laboratories of established repute. Grants 
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must be for not less than a full year. It is of prime 

importance that the status of such aid be held at such a 

level that it confers distinction both on the holder and on 

the laboratory which trains him. 

(iii) Improvement of elementary post - graduate training and experience 

in virology for candidates from less developed areas is urgent 

and the training of technical assistants is of special importance 

in,.some countries. 

(iv) In virológy, it is particularly important that WHO assist where 

it becomes evident that a scientist should spend a period of 

weeks to months in another laboratory, either to acquire tech - 

niques, to resolve discrepancies in results or for other valid 

reason. 

c. Fields of virology for which priority in support is recommended 

In virology, WHO will in principle support the continuation of 

fundamental work in the basic physical and biological sciences, of 

laboratory studies in more specialized biological fields, and of a 

continuous spectrum of investigation extending to wholly practical 

problems of patient care and community health. In an initial year it 

is, however, realistic to choose certain areas for priority in support, 

and the following are proposed. 

(i) WHO programmes in the fields of influenza, poliomyelitis, smallpox 

eradication and rabies be continued and, where expedient, expanded. 

These programmes should be constantly - reviewed in the light of 

such current developments as progressive replacement (where 

indicated) or the traditional approach to rabies and smallpox 

by modern techniques, progressive integration of studies of 

respiratory virus disease generally into the influenza programme, 

and similar association of poliomyelitis work with the study of 

the other enteroviruses. 
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(ii) WHO accepts a special responsibility in facilitating the develop- 

ment of a comprehensive dynamic picture of the world movement of 

the arthropod -borne viruses, the respiratory viruses and the entero- 

viruses, and the definition of the nature and extent of the diseases 

for which they are responsible. 

(iii) The rickettsial diseases should have the same priority for investi- 

gation as the three virus type complexes. Such factors as the 

comparative unpopularity of the topic with research workers may, 

however, delay work in this field. 

(iv) The practical implications of any new virus discovery will be 

supported as soon as it is fully established. For example, 

effective technical methods of isolating and studying the viruses 

of infectious and serum hepatitis or rubella would call for the 

initiation of programmes of great practical importance which 

should have high priority. 

(v) Other fields for which support should be considered include 

immunization against mumps and measles, serological study of 

isolated populations in relation to measles, epidemiology of 

infectious monomucleosis and its differentiation from toxo- 

plasmosis and similar illnesses. 

d. Fundamental studies in virology 

The necessity for continuing and extending basic studies in all 

apects of virology is emphasized. Only through such investigations will 

the prinéiples and techniques required for the control of virus disease 

emerge. The choice of areas of fundamental study for support by WHO 

will, given the inadequacy of national Sources of support, be determined 

only by the quality of the workers concerned and the potentiality of 

the work to produce significant advances. 
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Special areas of high current significance in fundamental research 

are the following: 

(i) Study of the structure properties and genetic significance of 

virus nucleic acids which are now believed to be the essential 

living parts of viruses. These studies mag lead to ways of 

interfering with the reproduction of viruses, both within and 

without the body, and hence possibly to a chemotherapeutic 

approach. 

(ii) Study of the genetic characters of viruses. This research is 

already directly linked with problems of practical importance, 

i.e. the stability of live attenuated virus vaccines (live 

poliovirus vaccine for example), or the reasons for the anti- 

genic instability of the influenza virus which is the greatest 

obstacle to the control of that important disease. 

(iii) Studies 8f tissue cultures. These investigations may throw 

light on the changes resembling cancerous change which occur 

in cells when removed from the controlling mechanisms of the 

body and also on the role of viruses in inducing such changes. 

They will also lead tb development of improved tissue culture 

methods. These studies would include the problems of latent 

viruses found in tissue culture which, in addition to their 

possible role in inducing malignant change, create difficult 

problems in the diagnostic laboratory as well as in the use of 

tissue cultures for the production of vaccines. 

(iv) Studies involving application of modern immunological ideas to 

viral problems. These include, for example, immunological 

tolerance (possibly of importance in serum hepatitis), immunological 

anomalies (possibly important in post -vaccination encephalitis); 

cellular aspects of immunity, auto -antibodies, the appearance of 

lesions of possible auto- immune nature after infection or immuni- 

zation, and the basic factors concerned in specific and non- 

specific immunity. 
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(v) Study of variation and recombination, with special reference to 

virulence. Such work is related to the development of strains 

of desired type and the persistence of the desired qualities. 

(vi) Study of latent infection and its recrudescence. 

(vii) Study of the effects of viruses in simulating cell proliferation. 

This is related to the whole question of the relationship of viruses 

to cancer. 

З. Special Problems in Virology 

Certain of the research activities proposed require additional clarification - 

trachoma, the study of birds as disseminators of arthropod -borne viruses, proposals 

for multi- purpose immunological and haematological surveys and vaccine research. 

a. Trachoma 

Trachoma remains the greatest single world cause of serious and 

progressive loss of sight. With an estimated 400 million sufferers, 

it presents health, social and economic problems of the first magnitude 

in many parts of the world. 

WHO, with the support of U!TICEF. has assisted many countries in 

initiating and developing projects for the control of trachoma and 

related infections, and some very encouraging results have been 

obtained. The development of effective prophylaxis has, however, 

been hampered by the paucity of basic etiological and epidemiological 

data, by the fact that present treatment methods, although effective, 

need to be applied over relatively long periods, and by the lack of 

any means of immunization. The recent isolation of the trachoma 

virus by workers in widely separated geograph.tcal areas, and its 

successful cultivation in series and in quantity may well prove to be 

the turning point in research directed towards the solution of these 

and other problems. 
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(i) Epidemiology 

Throughoцt the greater part of its course trachoma is of 

relatively low contagiousness, The disease becomes endemic 

only where there exist widespread environmental factors favouring 

transmission of infection. The identification and control of 

these factors may be fully as important as the treatment of cases 

in the control of the disease and demand studies in carefully 

selected areas, using a combined clinical, epidemiological and 

microbiological approach. 

(ii) Immunization 

Natural trachoma does not appear to induce a satisfactory 

immunity to subsequent attacks, probably because of the strict 

localization of the virus in the conjunctiva. It is possible, 

however, that parenteral injection of a suitable antigen might 

afford protection. Vaccine prophylaxis would be administratively 

simpler and possibly cheaper than ahy therapeutic measures now 

known. Its development will entail the solution of many problems 

connected with the antigenic composition of the causal virus, and 

these investigations must be supported as strongly as possible. 

(iii) Laboratory research 

Until recently. experimental work on trachoma was seriously 

hindered by the fact that all attempts. to cultivate the causal 

agent had given negative or equivocal results. Recently, however, 

a number of workers in different parts of the world have isolated 

from patients with trachoma, and maintained in serial culture, 

viruses resembling those of the psittaoosis-lymphogranuloma gril&p. 

The ethological role of some of the strains has been confirmed by 

inoculating apes and human volunteers. Intensive research 

continues in this field, but many problems are still unsolved. 

The number of laboratories involved, moreover, is small, and 

comparable data are required from other areas. 
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Of particular importance is the furtherance of research on 

(i) the characterization of trachoma and other elementary body 

viruses, (ii) techniques for measuring natural and artificially 

induced immunity, (iii) (in relation to the clinical and epidemio- 

logical aspects of the problem) laboratory methods of differential 

diagnosis of identification of latent or sub - clinical infections, 

and of test of cure, (iv) (in relation to therapeutic studies) 

in vitro testing of susceptibility and resistance of the virus 

to different drugs. 

(iv) Therapy 

Intensive laboratory and clinical research on trachoma therapy 

is needed in view of the fact that present drugs (sulfonamides and 

certain antibiotics), although effective, require prolonged admini- 

stration and this imposes serious practical difficulties in mass 

campaigns. 

Laboratory studies will be helpful in eliminating ineffective 

preparations and in suggesting possible differences in activity 

between agents. Final proof, however, will depend on well- conducted 

clinical trials. 

(v) Clinical research 

There is need for further research an the differential diagnosis 

in early cases, and the criteria of cure. It is expected that con - 

siderable assistance to clinical studies in this field will be 

afforded by recent advances in virology and cytology. 

b. Birds and transmission of arthropod -borne viruses 

There is now ample evidence that birds play an important and, in 

some situations, essential role in the epidemiology of arthropod -borne 

virus transmission. Detailed, long -term investigations of some arthropod - 

borne virus infections have proved that birds provide a reservoir of 
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virus available to mosquitos. Nestling and juvenile non - immune birds 

can increase the amount of virus available in an area. Ticks can 

maintain the tick -borne Russian Spring'ummer complex of viruses over 

the winter. Local forest birds, including migrants, play a part either 

by providing a reservoir of virus or as hosts for ticks in local foci 

of infection. Fruitful results have been gained from the few investi- 

gations that have been made on the isolation of viruses from ticks in 

general, and especially those in association with birds. 

There are two parts to this problem. .The first is local foci 

and endemic or epidemic situations in which birds maintain viruses 

which are disseminated to arthropods, especially mosquitos and ticks, 

and through them to other vertebrate hosts, including man. The second 

is the transport of viruses during bird migrations, including the 

transport of infected ticks and the establishment of infected foci or 

occasional epidemics at a great distance from the endemic area. 

In flocks of millions of migrating birds, a few with virus 

circulating in the blood may be bitten by and thus infect mosquitos 

at any intermediate stop or at their final destination, and in this 

way establish a local focus which may reach epidemic proportions. 

Or a few ticks may fall from a bird at a point half -way round the 

world from the start of the migration, moult, and infect susceptible 

bird or mammal populations in the following feeding period. 

WHO is in a unique position to co- ordinate and sponsor a world- 

wide programme of investigation of these matters along the following 

lines: 

(i) Facilities and equipment 

Additional facilities and equipment shsauld be established at 

sites selected after preliminary study for several seasons by 

mobile units. The staff and equipment of mobile teams would be 

much the same as for fixed stations, but temporary shelter and 

additional transport would be required. 
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(ii) Training 

Professional staff may be trained at established ornithological 

stations, reinforced if necessary by specially qualified consultants 

or perhaps permanent staff. A manual of instructions for collecting 

ectoparasites, blood and tissues would be useful. Additional 

equipment might have to be provided. Shorter periods of training 

will also be needed for specific tasks and should include visits 

to demonstration centres. 

(iii) Meetings 

From time to time regional meetings will be necessary. Experts 

in different disciplines from different regions should meet to 

exchange information, collaborate on problems of interregional 

importance, and plan additional projects. Moreover, travel grants 

to enable workers to study activities in other areas will be required. 

(iv) Administrative assistance 

Administrative and secretarial assistance will be needed by 

the professional staff responsible for co- ordination of the programme 

and for collection, preparation and dissemination of information. 

Regular reports would have to be issued. The preparation and 

publication of a comprehensive review of the biology, taxonomy, 

ecology and known disease relationships of all mosquito species 

known to bite birds should be undertaken. Standard maps should 

be prepared showing the geographic distribution of each type of 

pertinent virus, each species or sub- species of relevant bird 

and each species of associated tick or msquito, and the migration 

pattern of each species or sub- species of bird that may be 

epidemiolvgtnally significant, together with standard climatic, 

vegetation and demographic maps on which they can be superimposed 

when required. 
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c. Immunological surveys 

Recently, immunological surveys have been carried out in such a way 

as to provide information about several different diseases at the same 

time by examining the sera collected using suitable batteries of laboratory 

tests. Further, as new disease agents, particularly viruses, are discovered 

it has become clear that the epidemiology of these infections would be much 

more rapidly understood if sera from past outbreaks with similar symptoms, 

and collections of sera from normal populations in the past, were available 

fox examination against the new agents. Over the years a series of such 

collections would clarify the changing pattern of communicable disease 

which must be understood if unpleasant surprises are to be avoided in 

the future. By building up collections of sera from different population 

groups all over the world, a procedure which is technically feasible, it 

is proposed to take steps leading to a permanent record of pattern of 

immunity to many different diseases. Such collections are indispensible 

to effective co- operative international studies of the epidemiology of 

communicable disease of both man and animals. 

Sera are derived from whole blood specimens, and study of other 

components, as well as sera, is important in such problems as the 

anaemias, nutritional diseases, various chronic diseases and in human 

genetics. As a new and fruitful research approach, these surveys 

are planned so as to obtain information on these other subjects also. 

International collection of sera required for such a prog"anime can 

be successfully carried out only under the auspices of WHO. Steps 

which must be taken in establishing these collections of sera and in 

initiating world -wide studies of other substances in blood are: 

(i) Test collection procedures 

The existing technical procedures must be tested in the field 

to determine whether they are applicable in practice, and, in 

particular, to find how they can be made easier and more precise. 

In these studies, the suitability of currently available apparatus 
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and blood collecting kits will be examined. The stability of 

various antibodies will also be determined under the tested 

conditions of collection, processing and storage. WHO, with 

the aid of its existing field survey teams (TB, VDT and others), 

will undertake such pilot studies on a relatively small_.:nwber. of 

tests an a moderate scale under varied curcumstances. 

As a means of extending these studos WH(\ will identify 

surveys throughout the world involving collection of blood, and 

endeavour to enlist the interest of the appropriate authorities 

in applying the broad techniques outlined in this report. 

(ii) Establish means of examining collected material 

Early examination of the material collected in the pilot studies 

is necessary in order to determine whether collection and shipment 

methods are satisfactory. WHO proposes to ask laboratories 

experienced in the various tests to collaborate so that tests on 

the same material may be carried out simultaneously by different 

laboratories. This will involve the careful design and execution 

of procedures fог dividing, recording and shipping blood samples. 

(iii) Provide laboratory facilities 

WHO will study means of providing facilities for processing 

and Storing sera in strategically situated laboratories all over 

the world. Suitable laboratories must be identified, their 

co- operation enlisted and the necessary equipment and, probably, 

additional technical assistance provided for. 

(iv) Retord information properly 

The precise infоххation to be collected and the design of 

forms for its recording, taking into consideration the essential 

need to transfer this information to punch cards, are matters for 

careful study which should be initiated as soon as possible. WHO 

will undertake to have available some central collecting unit for 

these records, with the proper facilities for processing cards, 

maintaining them up to date as tests are performed, analysing the 

data obtained and providing regular summaries of the results. 
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d. Vaccine studies 

The importance of international biological standardization of many 

classes of biological products (of which good and bad properties can 

only be distinguished by biological methods of assay) has been recognized 

far decades and has been one of the most effective activities of WHO and 

preceding international health agencies. However, it was not until the 

days of the Intе m Commission that the committees responsible for this 

work began to consider the problems of standardization of antigens used 

in human prophylaxis against communicable diseases. Early consideration 

was given to various toxoids and bacterial and virus vaccines but the 

Expert Committees on Biological Standardization repeatedly pointed out 

that for many of these it was not possible to interpret the assay procedures 

in use in terms of the relevant property of an antigen, which is its ability 

to confer protection on man. 

Vaccine protection can be measured directly only by suitably designed 

trials in man. The validity of laboratory assay methods can be determined 

only by comparing assay results with those obtained in man. Combined 

laboratory and field studies on an extensive scale are required for such 

comparisons. Information gained by combined field and laboratory studies 

is of great value to all countries, but field studies are difficult and 

expensive and place a heavy burden on the country conducting them. WHO 

therefore proposes to accept the responsibility of supporting such studies. 

(i) Essential preliminary steps 

Essential preliminary steps to any field trial of vaccines • 

include: 
. 

preservation of suitable samples of the bacteria or viruses 

from which the vaccines were manufactured for use as seed 

for future production; 

preparation and storage of large batches of the vaccine in 

stable form for eventual use as international standards and, 

where indicated, for use as reference vaccines in subsequent 

studies. 
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WHO will undertake to ensure that these steps are carried 

out, to provide for their cost and to maintain the products under 

conditions which ensure the greatest stability. 

(ii) Design of field studies 

The design and conduct of field trials require specialized 

knowledge and experience which is currently available in few 

countries. WHO will undertake to provide advice and guidance, 

and to arrange meetings between collaborating experts in different 

countries, where needed. 

(iii) Vaccines to be studied 

Further information is needed on all vaccines in current use 

as well as those under development. The vaccines proposed for 

study, in order of priority based upon technical considerations, 

are: 

Typhoid Smаllрох 
Cholera BCG (see also report on tuberculosis) 
Poliomyelitis Pertussis 
Rabies Meаsles 
Brucellosis arthropod -borne virus diseases 
Influenza Typhus 
Multivalent respiratory Mumps 
Yellow fever 

Two aspects of the proposed studies are specifically noted. 

The programme will be expensive. The priorities may change as a 

result of technical developments. 

4. Rain Activities During the Initial Year 

The main activities during the first year will be directed to building 

up the research services and training workers on whom the success of the 

programme eventually depends: 
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a. Reference laboratories 

Reference laboratories will be designated by WHO in the various fields 

and provision is made for their support. These laboratories will under- 

take the identification and classification of viruses, especially those 

of epidemiological importance, isolated by laboratories co- operating in 

the research programme. They will also prepare limited quantities of 

the more specialized reagents needed for the research programme. They 

will act as advisers and co- ordinators of the programmes in their respective 

specialties. Additional technical assistance will be needed, such as 

additional technicians, laboratory equipment supplies, and administrative 

costs. These laboratories will also undertake research connectéd with 

the programme. 

b. Diagnostic reagents 

The requirements of laboratories in different countries undertaking 

investigations proposed in this plan will be determined, with the aim of 

developing a reasonably steady demand which will make planned production 

possible. This programme will have to be subsidized during the develop- 

mental stage. Later it is hoped that it will become self- supporting, 

requiring only administrative co- ordination by WHO. Financial aid will 

be given towards the cost of development of large -scale production 

techniques and for the provision of reagents to co- operating laboratories 

unable at present to provide for themselves. 

c. Training 

Since saturation of current training facilities limits the speed 

with which shortages of scientists can be rectified, it is proposed to 

initiate a limited number of advanced research training opportunities 

for persons selected with great care and given the best training available. 
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d. Initiation of research 

While resources are being expanded and services organized, it will 

be essential to initiate research in both general virus problems and 

the selected special problems in virology. 

(i) General virology 

WHO will extend its programmes on respiratory virus diseases, 

including influenza, and on enterovirus diseases, including polio- 

myelitis. Work on rabies is also proposed. In these groups of 

vtit diseases, the main part of the investigations will be directed 

towards the solution of practical problems of known importance. 

Progress depends, however, on.a continuing expansion of the 

borders of knowledge. Fundamental studies noted in .Section II. D, 

above, will therefore b.a supported. 

A number of-small grants will be made to encourage both extension 

of existing research and support of new research (including fundamental 

studies). These grants would be largely used for the provision of 

small quantities of supplies and equipment which may otherwise be 

difficult for the research worker to obtain. 

(ii) Trachoma 

During the first year, WHO's activities in trachoma research 

will include the exchange of scientific information and practical 

experience in order to define objectives and co- ordinate efforts: 

the development of standard methods suitable for use in various 

research programmes will be undertaken. Provision is made for 

material assistance to selected institutes already engaged in 

this work. The interest, potentialities and needs of other 

scientists and institutes will be investigated. Suitable areas 

and population groups for epidemiological studies and therapeutic 

trials will be selected. Training of key personnel will be 

undertaken as resources permit. 
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(iii) Immunological surveys 

Under immunological surveys provision is made for the cost 

of pilot field studies and the necessary laboratory tests, with 

the eventual aim of building up reference libraries of sera of 

man and animals which should be of great value in the study of 

changing patterns of communicable and other diseases, both in the 

immediate and remote future. 

(iv) Vaccine trials 

In the initial year, it is proposed to initiate field trials 

of typhoid vaccines following up the trial in Yugoslavia already 

supported by WHO. Provision is also made for preliminary laboratory 

studies in preparation for field studies of cholera vaccine which are 

being planned for 1961. Other studies proposed are a trial of the 

efficacy of immunization of pregnant women against tetanus, as a 

prophylactic against tetanus neonatorum; provision is made for the 

cost of laboratory tests. Studies of combined vaccines, with a 

view to reducing the number of injections a child must receive, will 

be supported. The studies will first be directed to combination 

of poliomyelitis vaccine with triple diphtheria, pertussis and 

tetanus vaccine. 

(v) Arthropod -borne viruses 

In the field of arthropod -borne virus diseases, efforts will be 

made to organize studies of the role of birds in the maintenance and, 

by migration, in the dissemination of these viruses throughout the 

world. Initially, this part of the research programme will be directed 

towards the solution of practical problems of known importance. 

(vi) Review of programme 

The entire programme will need frequent review by leading virolo- 

gists, and meetings will also be needed to decide on details of specific 

programmes. Three meetings are proposed in the initial year, one to 

review and expand or otherwise modify plans for future research in the 

light of experience, another to agree details of a collaborative study 

of assay methods of typhoid vaccines to be used in the field trial 

proposed in 1960, the third to plan field studies of brucellosis 

vaccines which will be proposed in 1961. 
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A - II. TUBERCULOSIS 

Progress over the past few years in preventing, treating and curing 

tuberculosis has been remarkable. Yet the area of ignorance is wide, and 

effective control of tuberculosis will not be possible until research has 

uncovered facts and relationships that are still obscure. The past decade of 

tuberculosis research by WHO will make it possible to extend efforts in this 

field rapidly and productively. 

1. Immunity and Sensitivity 

Despite decades of xow-.rch, the immune proeoss in ttheгсuiosie is not ' 

well understood. The antigenic structures of different kinds of tubercle 

bacilli are not well enough known. The interplay between hypersensitivity 

and immunity, interrelated but operating through distinct mechanisms, 

needs clarification. The immune processes are certainly influenced by 

some non -specific nutrition and hormonal factors, but the source and nature' 

of the influences are only vaguely known. 

While such research problems appear, and in fact are, of a basic 

•.haracter, they are directly related to public health measures. For example, 

the preparation of vaccines that will not induce hypersensitivity must rest 

upon the results of research on such immunological problems. The role of 

nutritional factors in immunity is of direct significance in countries where 

deficient diets are common. 

2. BCG Vaccination 

BCG vaccination has long been used on a large scale, but numerous 

problems remain unsolved. Among the most important are those relating to 

methods for the biological assay of the immunizing potency of BCG vaccine, 

revaccination, oral administration of BCG and evaluation of the effect of 

BCG vaccination in countries with a high prevalence of low -grade sensitivity 

to tuberculin. An explanation of the nature of research required in one of 

these fields - oral administration of BCG vaccine - typifies the investigations 

required. 

In many Latin American countries BCG is given orally in large, 

repeated doses (technique of de Assis). Under certain conditions, this 
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vaccination is given not only to tuberculin- negative subjects but to all 

subjects, without any preliminary tuberculin testing. It appears that 

these procedures, viz, oral vaccination by large, repeated doses of BCG 

and the use of this vaccination without any previous screening of the. 

subjects to be vaccinated, have never been the subject of very detailed 

experimental studies. Furthermore, no large -scale comparative field 

study has ever been made between this form of vaccination and the other, 

more generally used, methods of vaccination. Such a. study crould for 

example be carried out in co- operation with the Institute of Tuberculosis 

of Bahia, Brazil.; 

It might lead to studies of many other problems of particular 

importance for tuberculosis control in the countries of Latin America, 

where the •disease is still highly prevalent. 

3. Research on Mycobacteria 

A new problem has appeared which concerns the isolation of mycobacteria 

and, in particular, their atypical variants. The latter seem to be more 

frequent in some parts of the world, being particularly common in countries 

with a high prevalence of low -grade tuberculin sensitivity. These 

atypical strains may well be of great importance from the immunological and 

epidemiological point of view. 

The elucidation of these problems relating to the mycobacterium will 

involve: 

- The development of a simple culture technique suitable for 

use in small laboratories with limited facilities. 

Elaboration of methods for preserving typical and atypical 

mycobacteria contained in sputum specimens, etc. 

- Studies on the classification of mycobacteria. 

Experimental studies of the relative pathogenicity of the different 

strains for various animal species. These studies would also 

serve to determine the degree of immunity to tuberculosis induced 

by these strains. 
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- A large internationally -conducted research effort to define the 

geographic pattern of the various mycobacterial diseases in man. 

- A broad ecological study of atypical mycobacteria not causing 

disease in man, to ascertain their prevalence in domestic animals, 

their distribution in nature and their significance for man (viz. 

their ability to produce infection in man and to induce sensitivity 

to tuberculin). 

Before effective control of tuberculosis can be attempted in the less 

developed countries more has to be known about the nature and extent of 

their tuberculosis problem. Before eradication of tuberculosis can be 

attempted in the more developed countries more must be known about the 

epidemiological behaviour of tuberculosis in countries where the disease 

has been constantly declining for several generations. 

Studies on the extent of the tuberculosis problem must be based on 

sound indices of the presence of tuberculosis. Prevalence of "infection" 

and incidence and prevalence of "bacillary tuberculosis" would be the 

most valuable comparative indices. 

Results from BCG vaccination trials in different parts of the world 

indicate that the low-grade, sensitivity to tuberculin may be associated with 

a certain increase of the host resistance and mау interfere with the 

immunizing effect of BCG vaccination. This possibility is of great 

importance in many countries. Large -scale studies of the prevalence and 

the epidemiological significance of low -grade sensitivity and BCG control 

trials in such countries are therefore strongly indicated. 

Epidemiological studies on the spread of isoniazid- resistant tubercle 

bacilli in the general population are going on in some countries (United 

States of America, United Kingdom, Denmark - including Greenland). The 

value of such studies would be further increased if uniform internationally - 

accepted criteria for isoniazid- resistance could be established. 

Research on Chemothera.y 

How anti -tuberculosis chemotherapy should be applied to be most 

effective is a problem that is far from solved and least of all in the 
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under- developed countries of high tuberculosis prevalence. Their limited 

health services and prevailing economic difficulties demand an original 

approach that will have to be developed by research. 

The first stage of the Chemotherapy Research Project in Madras (of which 

WHO is a sponsor) is an example in point. This study is designed to show 

whether domiciliary chemotherapy under present -day conditions in India can 

compete with institutional treatment. Should it prove justifiable to 

dispense with hospitalization (except in special cases), there will be an 

immediate need for determining the most efficient and economic methods *Dr 

mass application of chemotherapy on a domiciliary basis. 

In spite of the advances in the chemotherapy of tuberculosis, there is 

still a great need for further research in the drugs to be used, particularly 

in domiciliary treatment. Work is in progress (e.g. in East Africa by the 

British Medical Research Council) to improve the effect of chemotherapy by 

finding cheaper and more effective companion drugs for tNH than PAS. New ways 

of administering isoniazid, and indeed new drugs altogether, are needed. 

The metabolism of INН varies between individuals and is possibly altered 

after long periods of treatment; measurement of INH blood levels may assist 

to indicating these differences. High dosage regimens (which some workers 

consider desirable) may produce toxic effects which can be obviated by the use 

of pyridoxine. Because of its relatively high cost the latter cannot be used 

in the under -developed - countries but cheaper vitamin alternatives may possibly 

do as well. 

5. Nutrition and Chemotherapy 

INН appears to have an effect on the vitamin B metabolism of the body and 

indeed may have a relationship to other nutritional factors. This becomes of 

great importance when the drug is used in under -nourished populations. Also 

INН and its analogues may prove a useful tool in basic studies on nutrition. 
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6. Drug Resistance 

In some parts of the world there is already evidence of.a buildup of 

drug resistance, due largely to inadequate courses of treatment and possibly 

to some extent to the transmission of drug resistant organisms from patient 

to contact. More observations are needed on the prevalence and significance 

of this phenomenon and its potential in reducing the effects of mass chemo- 

therapy. WHO is in a good position to organize and to partake in collaborative 

surveys in various areas of the world. As a corollary it is important to 

establish agreed bacteriological criteria for drug resistance. 

An important question in the epidemiology of drug resistance concerns the 

risks run by the contaots of patients who are excreting tubercle bacilli with 

various levels of resistance to isoniazid, and varying virulence to guinea -pigs. 

An answer to this question is urgently needed in view of possible national 

programmes involving the widespread use of isoniazid with, and especially with- 

out, a companion drug. 

7. Research on Chemoprophylaxis 

Judging from the established properties of INH it seems reasonable to 

expect that this drug will be of use in the chemoprophylaxis of tuberculosis, 

but the use of INH in ehemoprophylaxis raises three major problems to be 

resolved by research: 

(a) the possible risks connected with the prophylactic 

administration of INH; 

(b) the evaluation - by means of field trials - of the benefit of 

ehemoprophylaxis; 

(c) the aoeeptability of long -term self- administration of INH to entirely 

asymptomatic persons. 

8. Non -Specific Tuberculin Reactions 

Non -specific reactions in man to tuberculin is аx obstacle to the control 

of this disease. This same problem is met in animals, and one of the best 
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approaches to its solution would be a controlled study in cattle, carried out 

in different countries and co- ordinated by WHO. This must be done in countries 

where the disease is still prevalent, and no single country has been able to 

undertake the work required. A tentative plan has been drawn up to carry out 

the required research in the United Kingdom, Western Germany and Czechoslovakia, 

co- ordinated and assisted by WHO. 
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A - III. LEPROSY 

There are about 12 million leprosy patients in the wгrld today, many of whom 

are infectious and able to spread the disease to their 20 or 30 million contacts. 

Fortunately, the discovery of sulfones as a possible cure for leprosy, and their 

good tolerability which permits their use in mass campaigns, have changed the approach 

to the problem of leprosy. In total, the scientific situation is now such that more 

rapid advances than at any time in the past are possible if research opportunities 

are exploited. This fact should make it possible to recruit the additional 

scientists required for an effective leprosy research programme. 

1. Therapeutic Research on $ulfones 

While sulfone treatment has produced remarkable results, fцrt.her investi- 

gations relating both to the sulfones and to new drugs are called for along 

the following lines: 

a. New sulfones, notably the DDS (diaphenylsulfone) series, are being 

developed, and the drugs are being tried in new repository suspensions. 

Optimum doses can not be assessed; nor the mode of action of the drug 

satisfactorily determined unless the concentration of sulfones in the 

blood can be measured precisely and serially. For this reason, 

standardized tests for sulfone blood levels should be sought with the 

aim of securing improved sensitivity, accuracy and simplicity. 

b. The mode of action of DDS is still not very well understood. The form 

in which it acts, its metabolites and its fixation in healthy tissues 

and leprous tissue call for further research. Chromatographic methods, 

as well as studies with labelled DDS might make it possible to discover 

á more effective derivative. 

C. New suspension media for DDS should be explored with the object of 

finding methods which will sustain sulfóne blood levels for the longest 

time. For example, various oils (such as peanut oil or sesame oil) 

might be tried, and the effects of using DDS with very small particle 

size (under 5 microns) should be investigated. 
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2. Therapeutic Research on New Drugs 

A number of lines of research that show promise of producing more 

effective drugs against leprosy should be exploited: 

a. Any drug or compound which has anti -tubercular and /or anti -fungal 

activity should be considered for trials in leprosy. 

b. Research on modification of the sulfone molecule to produce new drugs 

should be intensified. 

c. Consideration should also be given to at least in vitro trials of the 

newer long- acting sulfonamides, some of the sulfonamide -like compounds 

now in use as anti- diabetic agents and other derivatives of active and 

presumed active compounds. 

3. Fundamental Microbiological Research 

Despite the improvement of leprosy therapy, the nature of the bacillus, 

its metabolic requirements, its characteristics in vivo and in vitro are not 

well known. Studies including following types should be extended to provide 

the base for further ultimate advances in therapy. 

a. Limited multiplication of the "non -cultivable" M. lepraemurium (causative 

agent of rat leprosy) in cell cultures has recently been reported from 

three laboratories. Support of further studies in this advantageous 

model system is recommended, for it may well be the most effective path 

to similar results for M. leprae. The establishment of successful systems 

would provide opportunity to study competitions between M. leprae and host 

cells and to evaluate the intracellular acti'�n of drugs more quickly and 

quantitatively than by clinical trials. 

b. Analysis of the metabolic impediments of fastidious and "non -cultivable" 

mycobacteria, and study of microbes as well as tissue cells as biological 

systems are accessary to the growth of certain important lines of study 

which should be stimulated. It is quite possible, for example, that 

this type of research may elucidate principles for cultivating M. leprae 

outside of tissue cells and in large amounts. 

c. Three investigators have independently transmitted M. leprae to mutine 

rodents, with the production of a progressive granulomatous infection.. 
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These experiments may represent the first "break- through" in microbiologie 

study of leprosy. Confirmation of factors facilitating transmission and 

precise identification of the micro -organisms recovered from animals is 

urgent because such systems can lead to rapid advances in the study of 

pathogenesis and the screening of drugs. 

d. Both clinical and laboratory research could be made more effective by 

investigations designed further to standardize and purify lepromin, to 

make the nature of the lepromin reaction clearer through histological studies 

and to elucidate aspects of the serology of leprosy which are now obscure. 

4. Prevention of Leprosy 

Intensive research should exploit the possible protective effect of BCO 

vaccination against leprosy and the effectiveness of ehem� prophylaxis. 

a. An extensive study is needed to clarify the claimed protective effect 

of BCG against leprosy. Such a study should be designed with careful 

attention to statistical validity because earlier studies have been 

inadequately controlled. 

b. Further study is needed to demonstrate whether the claimed effectiveness, 

of small doses of sulfones in preventing leprosy exists. 

5. Prevention of Deformity and Rehabilitation 

Only recently has it been realized that a high proportion of the deform ties 

and mutilations of leprosy are not an inevitable consequence of the disease,, but 

are preventable sequelae of the loss of sensation in the limbs. Moreover, m-J.ch 

of the deformity which is not preventable can be effectively dealt with by 

reconstructive surgery. A programme to exploit these facts would have the 

following characteristics: 

- investigation into the extent of the problem of deformity and 

disability in leprosy; 

- confirmation of recently developed ideas about the preventability 

and correctability of deformity; 
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encouragement and extension of further research work in this 

field; 

establishment of an international training centre for surgery, 

physiotherapy and rehabilitation in leprosy, and 

integration of rehabilitatioh programmes with existing mass 

campaigns against leprosy in various countries. 
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A - IV. CHOLERA 

Cholera remains endemic in a few areas of the world. Three spheres of research 

are proposed for the initial phases of an extended WHO medical research programme. 

1. Epidemiology in the Quiescent Period 

The crucial question 1st Where does the cholera vibrio lurk during the 

quiescent inter -epidemic period? An answer to this question could lead to the 

eradication of cholera. Such studies would be initially designed to prove or 

disprove, by a combined laboratory - field study, the plausible hypothesis that 

mild cases of cholera occur throughout the inter- еpidemiб periods, and that these 

persons act as carriers. If the hypothesis is proved, a sounder basis for 

control measures, and possibly eradication, will exist. If the hypothesis is 

disproved, other leads such as the metamorphosis of cholera -like vibrion, or the 

role of aquatic animals, would have to be followed. 

2. Sanitation 

It is possible that the correct combination of relatively simple sanitary 

measures (such as increasing the supply of potable water, provision of latrines 

and fly control) can prevent cholera in areas where the level of sanitation is 

low. An adequately designed study of this problem which would have to 

continue in a given area for three to five years, has never been carried out. 

Such a study, which would involve carefully selected control areas as well as 

experimental areas, would have to cover 20 000 to 30 000 people liviг.g in 

village communities. 

3. Vaccine 

A third research problem would have as its objective the definitive 

determination, through laboratory and field studies, of the value of cholera 

vaccine as a personal prophylactic, and an increase in the degree of protection 

conferred by the vaccine. In studying the improvement of the vaccine, the 

possibility that immunogenic properties may reside in certain polyssaccharide 

and nucleo- protein fractions would be further explored. Studies are also 
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needed on the relation between laboratory t•:sts of vaccine potency and its 

efficacy in man. While it would be best to study two vaccines simultaneously, 

it is suggested that the agar -grown phenol -killed anticholera vaccine be studied 

if only one vaccine can be investigated. This work is needed not only to 

protect individuals, but also to provide a sounder basis for the application 

of quarantine measures. An investigation of this sort would be quite 

extensive, involving the vaccination of 40 000 to 50 000 individuals, and 

observation of an adequate number of controls. This study would be conducted 

as one of a series of vaccine investigations noted in Part A - I. 

4. Bacteriology 

All of the proposed studies should be supported by fundamental laboratory 

research on the bacteriology of cholera. Little is known about the metabolic; 

genetic or enzymatic activities of V. -holerae, nor is knowledge of the immunit 

and pathogenesis of cholera complcte. Investigations in all of these fields 

should be supported. 
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A - V. 3ILНARZIASIS 

There are two sides to the control of bilharziasis: control of the intermediate 

molluscan hosts and treatment or prophylaxis in man. The public health problem of 

bilharziasis would be solved if snail control could be combined with efficient mass 

therapy or prophylaxis. 

With respect to control of the intermediate molluscan hosts, several lines of 

investigation should be followed. 

1. ollusсicз4в Чes�awrah 

molluscicides have been found, and are in use, which are highly effective 

in certain conditions but have had little effect in others. The reasons for 

these variations are not always understood. Resistance to molluscicides may 

develop, with unfortunate results such as have followed the development of 

insecticide resistance, and that in that event it will be essential to have 

available a choice between molluscicides of different types. 

The main headings under which further information is needed are: 

Improvement of existing molluscicides. This would also include 

research on combinations, synergists and formulations designed to 

produce residual effects and other desirable characteristics. 

Research on chemical control of snails by herbicides. The possibility 

that it may be more effective in many circumstances to kill snails, by 

removing their food through using herbicides than to poison them should 

be borne in mind, and herbicide research should have high priority. 

The ecology of the snail host. The specific requirements for the 

maintenance and propagation of the snail intermediate hosts are not 

yet adequately known. 

The effects on the molluscicides of different ecological conditions 

and environmental factors. Combination with organic matter and the 

effect of sunlight are imюortant in this respect. 
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Determination of the most efficient use of molluscicides. This in- 

volves fixing standard requirements by obtaining data on dosage rates 

and cycles of operation, taking into account relevant seasonal and 

other factors. 

Resolution of technical developmental and engineering problems. 

Better methods for evaluating procedures for applying molluscicides 

are needed, as is a satisfactory dispensing apparatus for applying 

molluscicides. Finally, research is required on the design of im- 

proved irrigation systems which can greatly reduce the snail popula- 

tion, facilitate the use of molluscicides, and at the same time 

improve agricultural results. 

The biochemical action of molluscicides. Such studies (including 

physiological and enzymological studies) provide a guide both to 

the development of more effective compounds and to elucidation of 

the resistance problem. 

Development of new molluscicides. This includes a screening 

programme in three stages: 

a. by industry, in following standards and test procedures 

to be recommended by iáн0, 

b. of promising substances by laboratories well versed in 

molluscicide bio -assay techniques, 

c. by field testing under operational conditions. 

2. Treatment and Prophylaxis 

The following areas of research are indicated as means of progressing 

towards more effective treatment and prophylaxis of bil;.arziasis: 

A better drug for treatment or prophylaxis is needed. T.esearch 

laboratories and industrial groups are searching for better drugs and 

this search could be better guided if the criteria of an ideal drug for 

cure or prevention could be determined. Research on the physiology and 

metabolic requirements of schistosomes would help to establish those 

criteria. 
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Several pathological conditions whose association with bilharziasis 

needs to be better understood. These include the possible association 

between cancer of the bladder and urinary bilharziasis. 

No satisfactory laboratory tests for measuring the prevalence and 

incidence of bilharziasis or criteria of cure exist. The lack of such 

tests makes difficult the proper assessment of control measures or 

accurate epidemiological investigations, and further research on these 

questions is therefore needed. 

The effects on the host of the metabolic products of the parasite, 

as well as the metabolic requirements of the parasite, are little under - 

stood. .flore information on these matters would assist diagnosis and 

treatment. 
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1'. - VI. WiLl'.RI.?, ERi.DICIITION 

Some gaps in our knowledge continue to' impair the effectiveness of efforts to 

eradicate malaria. The selection of problems most warranting attention is based 

in large part upon a special poll of the world's leading malariologists. 

1. Insecticide Resistance by Malaria Vectors 

The molt important single threat to world efforts to eradicate malaria 

is the continuing development of resistance by insects to insecticides. This 

problem is so urgent with respect not only to malaria but other insect -borne 

diseases, that it is dealt with as a subject in itself ј this plan. At this 

point, it will suffice to note that research on the problem of resistance of 

malaria vectors to insecticides should be based on two approaches, both of 

equal importance. Fundamental research in special laboratories should be 

devoted to long -term investigation on the biochemistry of the insecticidal 

action, genetics of acquired resistance, discovery of negatively correlated 

compounds, etc. On the other hand, there is an immediate need for more 

applied research aiming at finding a solution to the threat of the resistance 

of malaria vectors to chlorinated hydrocarbons. This can only be done by 

empirical testing of toxicants in the laboratory and in the field. 

2. Epidemiology of Malaria 

Despite the wealth of information that exists on the way in which malaria 

spreads, some problems are not fully understood. Questions such as the 

following have to be answered before eradication programmes can be fully 

effective: 

What is the duration of untreated malaria, and what is the pattern 

of relapses in various parts of the world? 

How many persons carry malaria parasites without symptoms of 

malaria? What is their significance in the spread of malaria, and how 

are they to be detected? 
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How significant is inherited immunity to malaria? 

What are the quantitative relationships between such factors as the 

density of mosquitos, their mean longevity and the infection in man which 

determine when the transmission of the infection is interrupted? 

One effort to answer such questions will be made in the near future in 

connexion with two large -scale experimental projects on surveillance, in India 

and Ceylon. 

З. Life debits of Malaria Vectors 

number of malaria eradication programmes have been seriously impeded by 

unpredicted and baffling life habits of mosquitos. Some of the more signifi- 

cant problems that have to be solved by research are noted below, 

Various species and strains of Anopheles mosquitos `; hаvе differently in 

different areas. For example, one species of mosquito is house -haunting and 

indoor -feeding in British Guiana, but the same species tends to live outdoors 

in Brazil. Often these differences are unknown when malaria eradication 

programmes begin. For this reason, studies of the habits of life of mosquitos 

have been found to be a necessary part of malaria eradication programmes. 

Not only where mosquitos live but what they feed on must be known if 

malaria eradication is to be most effective. One of the most important 

mosquito -carriers of malaria (A. gambiae) is the most man- linked vector in 

Tropical Africa. Yet it lives in great numbers in the dense uninhabited 

forests of East and West Africa. But the animals on which it feeds are not 

fully known. Such problems also exist with respect to other species. 

Finally) the way in which climatic conditions affect the life span of 

mosquitos is known only in a general way. More precise knowledge of this 

relationship has to be secured, because the timing and duration of insecticide 

spraying must be related to the life span of the mosquitos. 



А7.2/P&B/5 

page 7�+ 

4. Insecticides 

The ideal insecticide should have these properties: high toxicity for 

arthropods, low toxicity for mammals, low cost of production and application, 

long residual action (independent of climatic conditions or the characteristics 

of the medium on which it is placed) and no production of resistance in 

arthropods. No insecticide fully meeting all of these specifications exists 

today. Only through research can the search for this insecticide be approached; 

it may in fact be necessary to rely on a number of insecticides used in planned 

sequence in specific situations, in a manner that permits the combined strengths 

of the insecticides to cancel their individual weaknesses. 

The resistance problem, while of paramount importance, is only one facet 

of the total problem of production of effective insecticides. The weaknesses 

of some insecticides may be turned to advantage For example, the residual 

activity of BIC decreases rapidly, but this is no handicap where frequent 

spraying cycles are necessary. Much work on a new series of organo- 

phosphorus insecticides is now in progress, but more research on these com- 

pounds is still needed, 

Not only insecticides themselves but the fornula Lions used for spraying 

require research„ I' appears possible, for example, that the addition of 

various resins to fс iп'.i ._ztio �s rаy maintain the toxicity of some insecticides 

longer than has hitherto been possible. Much research on physical and 

chemical characteristics of insecticide formulations in relation to sorption 

on sprayed surfaces is called for 

5. An.timalarial Drurn 

Even thг.gh malaria eradication is based on the use of residual 

insecticides, antimalarial drugs remain important for two reasons. Firstly, 

they are a means of eliminating the remaining human carriers of malaria 

parasites in the surveillance phase after the cessation of residual spraying. 

Secondly, they can be used concurrently with insecticidal spraying as a 

supplementary method to speed up the interruption of transmission of malaria. 
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In the face of this need a fully satisfactory antimalarial drug for mass 

administration does not exist. The major deficiencies of various drugs are . 

rapid excretion and toxicity. All known antimalarials are excreted rapidly, 

so that continuing dosage is required to maintain their effectiveness. 

Toxicity of some drugs, which limits the dosage and requires administration 

under medical supervision. 

Although the drug industry is engaged in a large antimalarial drug 

research programme, an intensive research programme on new antimalarial com- 

pounds or on long- lasting formulations of known drugs is necessary. нore 

research is also needed on the possibilities of incorporating antimalarials 

into a generally used food additive such as common salt. 
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A - VII. INSECTICIDE- RISTa "'МCE ND VECTOR CONTROL 

1. Introduction 

The great extension of the efficiency of insecticides over the past two 

decades has opened up the possibility of controlling or even eradicating 

diseases formerly accepted as inevitable scourges of mankind. However, the 

development of resistance to insecticides by insect vectors threatens to 

cancel the advantages gained from this scientific progress. 

The initial dramatic success of the use of DDT against the important 

mosquito vectors of malària, f7l iariаsis, yellow fever and encephalitis has 

been turned to failure in some instances because of the development of 

resistance, and in some areas resistance has developed to other insecticides 

also. Moreover, some of these insecticides are no longer entirely dependaьle 

in certain countries as a means of preventing or halting epidemics of typhus 

because widespread resistance has developed in the louse. Finally, during 

the year 1958 alone, the number of malaria vectors known to hgve developed 

resistance has increased from 5 to 10. 

The problem can best be attacked by a programme with two equally 

important parts - a search for immediately usable counter enres and a 

programme of longer -term projects considered the most likely to lead to 

practical application. 

2. Immediate Counter- measures 

To provide workers in vector -control and eradication programmes with 

urgently needed tools, the discovery and development of new insecticides 

should be facilitated by establishing an insecticide- screening programme for 

basic laboratory screening, Secondary screening of the most promising 

chemicals, and field testing. A number of research projects designed to 

develop, screen and test new insecticides should be initiated and those in 

progress extended. 
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In relation to developmental and experimental field trials of new 

insecticide control techniques, provision should be made for contract arrange- 

ments with certain laboratories who have the necessary staff, facilities and 

equipment to develop new techniques of vector control. Laboratory research 

and field tr is leading to the development of standard test methods for 

determining insecticide- resistance in plague vectors and other fleas, house 

flies, sand- flies, bed -bugs and Triatomid bugs should also be undertaken. 

Finally, the willingness of the chemical industry of the world to devote 

part of its scientific resources to the development of new insecticides in co- 

operation with 10 is indispensable and existing contacts should be con - 

siderably enlarged, 

3. Longer -term Investigations 

While rapid development of effective new insecticides is imperative, the 

ultimate solution of the insecticide -resistance problem cannot be sought 

simply by concentrating on this line of investigation. It is also necessary 

to know how resistance occurs in insects,, so that specific counter -measures 

may be developed. 

In the present state of knowledge of the biochemistry and physiology of 

insecticide- resistance the counter -measures most likely to arise from funda- 

mental research on the mechanisms of resistance are: 

a. The use of synergists which inhibit detoxifying enzymes. 

b. The use of compounds which, when attacked by enzymes that are more 

specific to resistant insects, give rise to products with insecticidal 

action. 

с. The use of negatively -correlated insecticides suggested by a 

knowledge of the resistance mechanism or found by systematic screening. 

d. The use of insecticides whose mode of action has been shown to 

differ significantly from those to which resistance has developed. 

e. Tho development of new and possibly selective insecticides based on 

comparative biochemical and physiological research. 
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Therefore, studies of the fundamental biological and physiological 

mechanisms of resistance are of the utmost importance, tie insecticide- 

resistance mechanisms in such insects as mósqúitos, house- flies, lice, bed- 

bugs, and in, ticks, have to be elucidated, .Existing research in this field 

should be expanded, and new work supported in accordance with a programme 

already dеvеlорed 

Next, genetic studies are essential to anderstan.d the process by which 

resistance develops when successive generations of -insect vectors are exposed 

to insecticide applications, Thus far,, such studies have shown that 

resistance has come about not by the habituation or post -adaptation of the 

insect to the insecticide daring its lifeti..mе, but by a process óf selection, 

over the generati. ens, of individuals t-ia t crгу pre existing genetic factors 

or pre -adaptations against the ins ес ..cide, Exi_st;ng work in this field 

should be continued and addit.'_o n al investigations supported® Specifically, 

research projects designed to elucidate the basis of inheritance of 

resistance in mosquito vect,oгs of disease, house -flies, lice and bed -Ыgs, 

should be underta ken, 

Finally, laboratory research and field investigations should be under- 

taken to determine why some insects avoid insecticide-treated surfaces 

(behaviouristic resistance), In addit;ien, methods of measuring the degree 

of contact with such surfaces, and the feasibility of using insect parasites 

or predators in vector control should be developed, 

4. Service for тгеsearch 

Since the number of scientists and laboratories willing and competent to 

work on the laboratory and fi e'_ d studies is limited, efforts will have to be 

made to expand resources through trаiniгл and through provision of specialized 

equipment,, Improved соеaunсиоn ar;.n • scientists and exchange cf informa- 

tion are an urgent need., 
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A - VIII. RESEARCH ON ANfIВIOTIСS 

Taking into consideration the very short period of time since the first anti- 

biotic was d.iscovered, the continually increasing number of antibiotics, and their 

very extensive use against a large number of diseases, it is hardly surprising 

that there are numerous gaps in our knowledge and understanding, many of which 

urgently need filling. To develop a plan for promoting research on antibiotics 

on an international level, it is intended to convene a meeting of a Scientific 

Group on Antibiotics in Geneva in May 1959. This Group will be requested to 

advise on how WHO could help both current and new research, and on priorities. 

Without prejudging the Stations of the Scientific Group, some of the questions of 

known urgency can be listed as an indication of the significance of WHO activities 

in this field. 

1. Standardized Laboratory Methods 

As is true of many fields of research, a major function of WHO will be 

to promote staiidardized definition and measurements. For example, improved 

laboratory methods for the determination of the spectra of activity of 

antibiotics need refinement and standardization. As another example, 

standardized laboratory methods for the measurement of blood levels are 

needed. 

2. Development of Microbial Resistance to Antibiotics 

The development of microbial resistance to antibiotics is a matter of 

high practical importance and general scientific significance. The development 

of resistance in staphylococci, for example, is now a major problem of public 

health and hospital administration. As a scientific matter, the development 

of microbial resistance to antibiotics involves problems of genetics and the 

metabolic requirements of micro -organisms. 

. Mode of Action of Antibiotics 

The precise sequence of events at the cellular and intracellular level 

which results in antibiotic action is not fully understood. Such knowledge 

has not only theoretical but practical importance. For example, investigations 

of the mode of action may disclose that a certain part of the molecule accounts 

for antibiotic activity, and this may lead to the development of better anti- 

biotics and to partial or total synthesis of antibiotics. 
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4. Hypersensitivity to Antibiotics in Man 

Reactions to antibiotics in man are an important practical problem, 

and research leading to means of preventing or overcoming hypersensitivity 

would be a scientific advance of the first importance. At the same time, 

such studies can be of general significance, because sensitivity to anti- 

biotics is a specific manifestation of the general phenomena of sensitivity. 

5. Combination of Antibiotics in Therapy 

The action of two or more antibiotics in combination is Often not the 

same as the sum of their actions when used separately. Why this'should be 

the case is not understood well. A full exploration of the use of anti- 

biotics in combination is a matter of practical importance, and it has 

significant theoretical aspects. 

6. Improvement of Antibiotics 

One of the most important aspects in which the efficacy of antibiotics 

might be improved is to extend the range of viral agents against which they 

are highly effective. While this effort must remain for the immediate 

future largely on empirical research, studies of the structure and mode of 

action and of antibiotics may open the way to more rationally directed 

searches for new agents. 
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в. NON-COI MUNIG BLE DISEASES 

B - I. CANCER 

The range and significance of cancer research problems which lend themselves 

to effective international action is impressive. 

1. International Problems in Cancer Research 

a. Epidemiology, including geographical pathology 

Our knowledge of environmental agents which can cause cancer in man 

has come primarily from studies of human populations. There are, for 

example, marked reported differences in the occurrence of various forms 

of cancer in different population groups throughout the world, which 

present opportunities for the use of epidemiological techniques to study 

the causes of cancer in man. 

Initially, a limited number of instances of reported differences in 

the occurrence of specific cancers in different population groups should 

be studied. These would include the international epidemiology of cancer 

of the liver, lung, stomach, cervix uteri and bladder and of leukemia. 

As a prerequisite for the initiation of each study, there must exist a 

firmly established difference in occurrence among the population studied. 

Interesting problems for possible later attention include the 

epidemiology of cancer of the skin, esophagus, larynx and breast, and of 

choriocarcinoma. 

The examples that follow are not chosen for their relative importance 

or çriority, but as illustrations of the kinds of problem found in this 

branch of cancer research. 

Liver carcinomas are very frequent among Some African and Asian 

peoples but are relativelÿ rare in the white population in all parts of 

the world. Since the same laboratories and investigators might be con- 

cerned, it would be useful to associate with the study of liver carcinomas 



Al 2/Р&В/5 
page 82 

the disputed relation between schistosomiasis and carcinoma of the 

urinary bladder. This would call for comparative epidemiological study 

of the populations in which the causal relation has been accepted and 

those in which it is not found. The possible relation of bilharziasis 

to other forms of cancer should also be investigated. 

Lung carcinomas occur with much greater frequency in the United 

Kingdom, the United States of America, and some other countries, than in 

many other parts of the world. 

Lymphoid tumours are reported to be highly prevalent in certain 

tropical areas, but the prevalence of various types (reticulosarcomas, 

lymphosarcomas, etc.) in different geographical regions is unknown. 

b. Radiation exposure 

The fact that ionizing radiation can induce cancer in man presents 

some research problems that require international collaboration. 

Opportunities should be sought for observing population groups and 

individuals with unusual exposure to radiation. These include 

individuals, for example, exposed to certain ionizing agents for diagnosis, 

such as thorotrast and radioactive isotopes, and population groups exposed 

to abnormally high radiation levels by their living or working conditions. 

The population in the Kerala area of India who are exposed to radiation 

from monazite sand are a case in point.1 

A study of the pre -cancerous condition, known as xeroderma pigmentosum, 

in certain inbred human groups would be of scientific interest because it 

has both genetic and oncological aspects. 

1 
See: Effect of Radiation on Нuman Heredity. Investigation of areas of 

high natural radiation - WHO /RAD /5, 10 November 1958. (To be printed as No. 166 
of the Technical' Report Series.) 
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The possible carcinogenic effects in-man of long -continued low levels 

of ionizing radiation are widely recognized as of paramount importance, 

and are for that reason presented separately in this plan. The optimum 

relation will be established between studies of radiation in relation to 

cancer and studies on other biological effects of radiation. 

c. .Chemical carcinogenesis 

'Mцeh'national and international research is being done on industrial 

and occupational hazards and on food additives. Increased international 

effort is needed, however, because suspected environmental carcinogens 

are found in some countries and not in others, and work on them should be 

co- ordinated so that all studies on suspected carcinogens are made 

available to all countries. In addition, findings due to international 

effort, are more likely to be accepted by nations than those of investi- 

gators.in one country. Finally, the numbers of persons exposed to 

suspected carcinogens may be adequate to produce significant findings only 

if the experience in a number of countries is pooled. 

(1) Industrial and occupational hazards 

In addition to the classical examples of coal tar and mineral 

oil, a number of substances tsed in industrial processes have been 

shown to produce cancer in man (e.g. chromates, nickel, asbestos, 

radioactive substances and arsenic). More intensive study would 

probably uncover others. Moreover, substances that are known to 

cause carcinoma in experimental animals have been discovered in air 

and food which suggests additional fields for research. 

In factories where the presence of carcinogens is suspected, an 

effort should be made to include in the employment records the nature 

of each - process to which each worker is exposed and the times of 

exposure; this would increase the chance of discovering causative 

factors of disease due to occupational exposure. Pooling the 

information from many factories in different countries should reveal 

hazards not otherwise detectable. 
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The feasibility of establishing registers of cancer patients 

whose disease is alleged to be associated with specific causative 

factors not already established as carcinogenic should be considered. 

The high incidence, for example, of pulmonary cancer in the manu- 

facture of chromates makes it imperative to look for similar cases 

occurring in persons exposed to metallic chromium or its compounds. 

The catalytic cracking processes widely used in the production of 

gasolines create highly potent carcinogens, and the incidence of 

cancers of the skin among some types of petroleum workers may be 

significant. WHO could usefully concern itself with ensuring the 

necessary continuity because the interval between exposure and effect 

is often measured in decades. 

(ii) Food additives 
. 

There is evidence that a number of food additives have a 

causal relation to cancer in animals. Further research is desirable 

into the effects of these food additives on human beings. For 

example, the effects of estrogens in food and in cosmetics, and of 

certain food dyes, should be studied further. 

Many national and international organizations have studied the 

possible toxic and carcinogenic hazards from chemical food additives. 

Co- ordination of these studies and agreement on standards, testing 

and the dissemination of information about additives used in food 

are greatly needed and should be given high priority. 

(iii) Air pollution, general and local 

All populations breathe air which contains pollutants of some 

kind, though the quality and quantity vary widely. Some of the 

pollutants, such as smoke from coal fires and exhaust fumes from 

internal combustion engines, are known to contain chemicals which 

are carcinogenic to animals. In highly industrialized countries, 

the incidence of some forms of cancer appears to be greater in urban 

than in rural areas; this holds true of lung cancer in urban and 
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rural population groups whose tobacco smoking habits have been 

similar though the influence of smoking in both cases is several 

times greater than the "urban" influence. The degree of this urban 

excess in cancer incidence differs in different countries, and 

international studies are needed of the amounts of suspected carcino- 

genic agents present in the air normally breathed by population 

groups in cities, rural areas and industrial plants where the incidence 

of cancers of various kinds can be measured with reasonable accuracy. 

(iv) Stomach cancer 

Statistical relations between mortality from cancer and 

characteristics of the soil and underlying rock in different areas 

have been pointed out for a century. Stomach cancer rates are 

reported to be low in populations living on chalk and limestone 

districts with good soil drainage; studies in Anglesey and the 

Netherlands have shown a high stomach cancer mortality on certain 

types of soil characterized by a fluctuating water level. 

Investigations of the statistical relations between stomach 

cancer incidence and soil characters should be pursued in several 

countries, taking account of other possibly relevant factors such as 

diet. The decrease in stomach cancer mortality in certain western 

countries in recent years, and the high reported stomach cancer 

mortality in certain countries (Finland, Iceland, Japan) should also 

be studied from a number of viewpoints. 

d. Animal studies 

Cancer in domestic animals differs in incidence and site of origin 

between the various species, and in comparison with man. Some tumours 

are important in both man acid domestic animals; and some are of importance 

in one, and of little or no importance in the other. The significance of 

these differences, in.both positive and negative correlations, needs study. 
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To explain these variations in incidence will require a systematic 

summary of the available knowledge or anatomical, histological, physio- 

logical, biochemical or biological differences between species, as these 

must influence any interpretation of observed differences. 

Study of spontaneous neoplasms of domestic animals should provide 

material which may throw light on analogous or identical conditions in 

man, such as the effect of environmental carcinogens or of diet. The 

desirability of a correlated study of domestic animal tumours should be 

considered in connexion with studies of epidemiological aspects of cancer, 

cancer chemotherapy trials with spontaneous tumours, metabolic and 

therapeutic studies of transplantable tumours, and virus induction of 

• tumours. 

The creation of central international registries of animal tumours 

and assistance in publishing information on this subject seem also 

desirable. A group of specialists in human and veterinary cancer should 

be convened to study this field of cancer research. 

Inbred strains of laboratory animals are available with an identical 

genetic constitution which facilitates the investigation of other factors. 

International co- operation to preserve and develop such strains, already 

supported by UNESCO to a degree, is to be promoted. 

Since almost all the chemical agents known to cause cancer in man 

produce cancers in laboratory animals, animal trial may be a valid test 

of the cancer -producing properties of chemicals in man. But the extrapo- 

lation to man of the results of such tests in animals presents many 

problems, chief among which is how to interpret the production of cancer 

in highly sensitive animals and tissues by chemicals in concentrations 

and modes of administration which differ greatly from those likely to 

occur in man. 

A meeting of investigators experienced in carcinogenesis should be 

convened to discuss the possibility of developing standards in testing 

which would make studies on animals more meaningful and comparable in 

evaluating carcinogenic hazard for man. 
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e. Cancer therapy 

A number of chemicals are now used in the treatment of many cancer 

patients, either alone or in combination with surgery or radiotherapy. 

Many more anti -cancer agents are ready for trial against human cancer. 

Progress in cancer chemotherapy will be accelerated by research leading 

to the selection of screening techniques for the identification of anti- 

cancer agents worthy of trial on man, and to the definition of 

toxicological, biochemical and pharmacological characteristics for anti - 

cancer agents before they are administered to man. WHO should also 

uпΡderta'ce tO tupport clinical investigation of selected anti- cancer agents 

(either by independent groups or in voluntary co-operative programmes 

employing a uniform experimental design) when national support is 

inadequate. 

2. Uniform $finitions, Standards and Nomenclature 

Wide variations in national definitions,standards and nomenclature now 

seriously impede reliable comparisons between studies in different countries. 

An international cancer research programme should therefore promote the com- 

parability of scientific studies and reports on: histological definition of 

tumours, staging tumours, reporting mortality and morbidity, analysis and 

reporting results of treatment and conducting tumour registries. 

Most of these problems have already been explored by committees and study 

groups of WHO and of non -governmental organizations, and these lead to the 

following proposals. 

a. Histopathological reference centres 

The four international reference centres for the histopathologieal 

definitions of cancer types recommended by a Study Group held in 1957 

should be established as soon as possible. If the experience with these 

centres is favourable, a network of centres for each of the major sites of 

cancer should follow suit. 
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b. Coding and nomenclature 

WHO has already produced a document on coding and nomenclature of 

tumours, combining site and histological diagnosis. The Committee on 

Nomenclature of Tumours of the UICC has, in 1958, adopted and published 

a Histological Nomenclature (ACTA, No. 3, XIV, 1958) which has been widely 

distributed and is being tested. 

As the histopathological reference centres referred to above develop, 

and adopt changes in their nomenclatures, this experience should be linked 

with the existing nomenclature work of UICC. In the meantime,. WHO should 

encourage. and support all other efforts to improve this nomenclature. 

o. Reporting mortality and morbidity statistics 

The accuracy and completeness of reporting cancer mortality vary 

widely among countries. These variations may hamper epidemiological 

studies based on differences in the reported incidence of various cancers 

in different population groups. 

The efforts already made to reach world -wide agreement for greater 

uniformity in recording and in reporting the type of diagnostic information 

on which mortality statistics are based should be continued and extended, 

making use of the. Third Report of the Sub -Committee on Cancer Statistics 

of the Expert Committee on Health Statistics. 
. 

. 'Staging of cancer and reporting of "end- results" of therapy 

Objective and widely accepted criteria for defining the extent of 

spread of cancer are essential to the comparative study of the efficacy 

of different therapies in different centres and areas. This is a difficult 

task, in which a great deal of pioneering work has been done. 

As a next step; WHO should convene an ad hoc advisory group to 

consider previous work and advise on the problems of securing uniform 

objective criteria. 
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e. Standards in reporting the results of experimental cancer research 

Much of the existing literature on the carcinogenic effect of various 

chemicals in experimental animals is difficult to interpret because of 

great variations in the methods employed and the data reported. WHO in 

co- operation with other international organizations, such as UICC, should 

initiate steps leading to agreements as to the type and form of such data 

for use by all investigators. 

З. Research Communication 

The suggestions in the preceding section are aimed at enabling scientists 

to communicate more effectively with each other. Efforts should be made to 

expand and to make available the various slide collections of the world, which 

are uniquely valuable research and teaching tools. 

Communication among cancer investigators should also be further improved 

by other means. 

4. Increasing World Research Potential 

Investigations relating to cancer, like other kinds of medical and 

biological research, are hampered by shortages of skilled investigators. Even 

countries where medical research is highly developed share these deficiencies. 

The considerations set out on this question, in Part One of this report, 

also apply to cancer research but two special points may be mentioned. 

Specialized training will be required in various subjects related to 

cancer research such as: epidemiology, virology, biochemistry, genetics, 

immunology, pathology, experimental chemotherapy, clinical chemotherapy, histo- 

chemistry, tissue culture methods, and special techniques for work with 

transplantable tumours and fluorescent antibodies. 
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5. Major Recommendations and priorities 

Programmes of training and of financial support for selected projects in 

international cancer research will have the highest priority in the initial 

year. In specific research problems, high priority will be given to recommen- 

dations 1, 2, 4 and 9. The organization of histopathological reference 

centres (recommendation 11) should have high priority because of its importance 

and the work that has already been done on it. Recommendations 13 and 14 are 

high priority because of the stimulating effect on cancer research of well - 

planned symposia in problems of current interest. 

Summary of ivIajor Recommendations 

I. International problems 

1. Initiate international study of the epidemiology of cancer of the liver, 

lung, leukemia, bladder, . stomach and cervix uteri. 

2. Promote international effort in the study of industrial and occupational 

cancer. 

3. Expand international effort in the study of the possible carcinogenic 

effect of continued low-level environmental radiation, and of exposure 

to radioactive isotopes. 

4. Co- ordinate studies and initiate agreements concerning standards f ог 

testing carcinogenicity of food additives. 

5. Promote studies of possible effects of air pollution in association with 

cancer. 

6. Stimulate and co- ordinate the study of spontaneous tumours in domestic 

animals. 

7. Promote international co- operation to preserve and develop inbred strains 

of animals for cancer research and estaь1ish centres for providing 

laboratory animals with spontaneous tumours. 
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• 8. Convene study groups to develop standards of assessing human carcinogenic 

hazard by animal tests and other experimental procedure. 

9. Promote the integrated study of chemotherapeutic agents by clinical 

trial on an international basis. 

II. Uniform definitions, standards and nomenclature 

10. Organization of three additional histopathological reference centres 

immediately and of further centres for major sites of cancer if experience 

is favourable. 

11. Convene a study group on problems of uniform methods for staging of 

tumours and for reporting the results of cancer therapy. 

12. Promote agreements as to common denominators of information to be provided 

in reports of experimental cancer research. 

III. Communication 

13. Organization and support of symposia on various aspects of cancer 

research, especially those involving multi -disciplinary prob ems. 

14. Organization and support of a symposium on present knowledge regarding 

methods for evaluation of the possible carcinogenic effect of food 

additives. 
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3 - 1. СА:КlЙOVASCï7LE�R liId�ASS 

In highly industrialized countries the proportion of deaths attributable to 

cardiovascular diseases, and particularly coronary heart disease and hypertensive 

heart disease, has been rising steadily. Nevertheless, the state of knowledge 

relating to cardiovascular disease had not evolved until recent years to the point, 

and in a direction, calling for an international research effort. The research leads 

which have been gradually developed as a result of intensive national programmes can 

now be effectively exploited by increased international co- Operation. 

The objective of WHO should be to promote and co- ordinate, on a stable long -term 

basis, all kinds of cardiovascular research requiring international collaboration. 

1. Research Services 

As is true of research in cancer, virology and other diseases, one of the 

most important prerequisites to effective international research - and also to 

comparison of the findings of investigators working independently in different 

countries - is the establishment of definitions and the standardization of 

certain techniques that will be accepted and used throughout the world. It is 

proposed to make this all important service function a central part of the WHO 

cardiovascular research programme during the initial year. 

Efforts would be made to establish standards for a number of important 

quantitative tests; there is, for example, no generally accepted method of 

measuring blood cholesterol levels. Another important set of measures which 

need to be reduced to comparable quantities are electrocardiographic tracings. 

WHO proposes to explore the possibility of supporting research on the applica- 

bility of electronic computing devices to 'reading ", storing and analysing 

electrocardiographic tracings. As a third example, existing laboratory tech- 

niques for measuring physical activity are unsuitable in field surveys because 

they are too cumbersome. 

WHO would encourage further work on certain research methods used in 

pathology and in correlating pathological with clinical and biochemical findings. 

In this connexion the kinds of studies suggested in the repоrt of the WIC Study 
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Group on Classification of Atherosclerotic Lesions (Washington 1957)1 would be 

supported. 

Services designed to improve morbidity and mortality data as a basis for 

research have to be provided. The object would be to obtain more reliable 

information than is at present available on unusual distributions of disease, 

geographically, socio•- economically, industrially, etc. This is essential for 

selecting appropriate places for field studies. It is proposed to start with 

the definition of comparable diagnostic areas analogous to birth and death 

registration areas. i'Ieasurement of cardiovascular disease in such areas would 

provide a basis for selecting appropriate places for epidemiological studies, 

for studies involving therapeutic trials and for long -range studies to detег: r_. 

the end results of disease. 

2. International Problems in Cardiovascular Research 

Thз research suggested below does not exhaust the kinds of cardiovascular 

investigation which can be approached effectively through international effort. 

They are intended to illustrate the significance of international collaborative 

efforts in r--solving many of the significant unknowns relating to cardiovascular 

diseases. 

a. Epidemiological cadies 

-.: 7:Uons in the inсidenс:. and A.ev-alencс of v ̂ riouз ki:..s of c ._ c'iо- 

vascular diseases among population groups in different countries provide 

the most promising and extensive field for international cardiovascular 

research. Such studies can be initiated in selected areas while the 

general elevation of the quality of morbidity and mortality data referred 

to above proceeds. 

.A number of epidemiological approaches, each best designed to produce 

answers to a different set of questions, should be adopted. 

1 
Wld 11th 0:°g. techn. Rep. Ser. 143 
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(i) Cohort ttцdiеs 

The testing of causal hypotheses is the most im �or�t ̂sit objective 

of epidemiological study. The method best suited for this purpose 

is the follow -up of one or more "cohorts" (defined groups of people 

in certain age bracket) over a period of years, combining the 

measurement of the relevant variables with their relation to in- 

cidence of diseases. The relevant variables include such matters 

as race, age, diet, occupation, smoking habits, etc. WHO should 

give high priority to the support of cohort studies designed as 

to include a wide distribution of such variables. These should 

be carried on among population groups with wide apparent frequency 

of cardiovascular disease. In addition to studies in industria- 

lized countries, studies in some communities at an early stage of 

economic development and in which the age of individuals can 

reliably be established, should also be conducted. 

Investigations of this type are scientifically complex. The 

relationship of dietary components to atherosclerosis is one, but 

not the only instance, of the elements in a study of this kind 

which must be approached with the utmost scientific care. 

Specifically, in relation to the problems of diet and cardio- 

vascular disease, it is urgent that concerted efforts be made by 

WHO and FAO to improve methods of dietary studies on individuals 

so that the reliability of epidemiological studies under differing 

field conditions will be improved. 

The potentialities of cohort studies can be fully realized 

only if full account is taken of their technical difficulty and 

of practical problems of execution. The studies are of long 

duration - five to 10 years or more - and they are expensive. 

Stable support and staff continuity, for example, are essential. 

On the technical side, careful experimental design is required to 

take account of the complexities of the investigations. 

In view of the magnitude of the planning task, WHO should con- 

vene a group to produce a detailed set of criteria for designing 

and evaluating plans for epidemiological studies, with special 

attentiл' to the proposed cohort investigations, 
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(ii) Prevalence and incidence studies 

Dk. c'.iled studies of pr�.v lcгiсc and incc denec of c diovas►cular 

diseases in different populations are needed. Such studies may be 

used to determine the need for services to plan these services, to 

check mortaility data, and to uncover sites for studies of causa- 

tion. Ideally, total populations or random samples of adequate 

size should be used in such studies but it is probable that work of 

this kind will have to be restricted to limited populations of 

defined areas. In comparisons between countries, the areas chosen 

should be as like as possible. For example, rural areas in one 

should be compared with rural areas in another. 

(iii) Exploratory epidemiology among countries 

Studiеs shout': be initiated to ехpltin the st i.::-I diff�>r 

reported in cardiovascular mortality among countries at similar 

stages of social and economic development. Such studies should 

begin with a critical examination of death certification in the 

countries investigated. If this examination should confirm that 

gross differences in mortality exist, cross.sectional and cohort 

studies, and systematic analyses of post mortem material should 

be started. 

In this connexion an alternative approach is to compare 

similar specific occupational groups in various countries as a 

lead to causal factors in cardiovascular disease. Such an approach 

is useful as a source of hypotheses and should be tried, even 

though it involves difficult problems of selection and interpreta- 

tion. 

(iv) Prognostic epidemiological studies 

Useful findin£;s c be produce!: by testing the ргоgnоsis fi ox a'. 

the cases found in a defined period in a defined population. This 



Al2 /Р&$ /5 
page 96 

approach, which should be encouraged, has considerable advantage 

over the usual studies based on clinical samples, which are in- 

evitably biased. 

b. Long-term therapeutic trials 

Recent advances in cаrdi.ov!sсular therapy throe h us- of o,zсh d igs as 

anti.mauultints and blood pressure lowering agents have been remarkable, 

but much remains to be known about their long -range effects. Many of these 

questions can be answered by trials within countries, but some questions 

can be best answered by trials on an international basis like, for instance, 

the differences in reported results of long -term anticoagulant therapy. 

The technical problems of epidemiological investigations are difficult. 

Means of standardizing the selection of cases and of obtaining sound ob- 

jective measures of disease progress are among the problems that have to 

be settled before international studies are begun. 

To ensure that.not only studies in which WHO may have an interest are 

technically sound, but as a contribution to the techniques for conducting 

all such studies, it proposed to convene a group to.explore the problem 

and make recommendations with respect to long -term therapeutic trials. 

Diet and cardiovascular disease 

SinСе diet is important in oártcиn tуреѕ of c•�rdiovasс 1аг d_ïsеase, WHO 

proposes to consider with FAO the possibility of setting up an experiment 

with sharply defined patterns of food intake, using mortality and clearly 

recognizable clinical events as criteria. A meeting of scientists is 

proposed to discuss the problems involved in such an experiment, which is 

different in approach from the suggested epidemiological studies. 

d. Studies of sudden denth 

The relationship of cardiovаscul r fг сtcrs to sud(1,n do .: h is poorly undo 

stood, and it is a phenomenon best studied on an international basis. WHO 

could help materially by bringing about collaboration among clinicians, 

pathologists and epidemiologists. 
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v. Investigation of rare conditions 

WHO should be equipped to identify and investigate y9re cardiovascular 

cond itions and diseases which may provide useful research leads. As an 

ехamрlе,.WHO may seek a definitive answer as to whether there does or does 

not exist a reported rare kind of pulmonary hypertension in populations 

living above 4000 metres. If such conditions are found to exist, they 

should be intensively studied. 

• Comparative animal studies 

Anim^ls suffer from c ̂ ldиоv ̂_scular d: °.seises similar to those of man and 

possess various physiological and anatomical adaptations and specializa- 

tions of the cardiovascular system. For example, disease conditions and 

clinical syndromes such as the following occur spontaneously in animals: 

atherosclerosis, arterial hypertension, chronic valvulitis, myocarditis, 

myocardial degeneration, congenital heart disease, cardiac arrhythmias and 

conduction distureances, chronic congestive heart failure, and chronic cor 

pulmoriale. Further, certain species normally exhibit functional and 

structural variations which occur as a disease or abnormality in man. 

These animal diseases and characteristics provide a useful means of 

Clarifying some problems which can not be studied most effectively ii man. 

Some of the indicated animal studies have been started on a national 

scale. Similar studies should be undertaken in different countries to 

determine points of variation which can be investigated epidemiologically. 

WHO can perform a valuable service by stimulating and co- ordinating such 

work. 

An advisory group of veterinary cardiologists and pathologists should 

be convened to determine the most promising lines of comparative work to 

be followed in conjunction with the human cardiovascular disease programme 

of WHO. 
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З. Research Training, Research Communication, and Research Staff 

Training of manpower is as significant for cardiovascular research as . 

for other major fields of investigation. The kind of scientist who will 

be most difficult to find for the studies outlined above will be epidemiologists. 

WHO should make specific efforts to aid the training of epidemiologists for 

studies of cardiovascular and other chronic non -communicable mass diseases. 

The need to expand the facilities and teaching staffs of the few institutions 

in the world equipped to provide such training will have to be borne in mind. 

As part of a total WHO research programme and of the cardiovascular 

research programme in particular, communication among scientists engaged in 

the same type of investigation has to be improved. 

The planning of the research programme in clinical cardiology and of 

some basic research related to cardiovascular diseases is still in progress. 
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в- III. NU2'RIT I6NAL i?IS Г'RDERS 

Diet is one of the most important environmental factors affecting the health and 

general economic capacity of people in all countries, and a large part of the research 

needed in this-field requires international effort. 

1. Areas in which Research is Needed 

Diseases which are due primarily to inadequate diets are of great importance 

in many countries. Of these protein malnutrition is the most important, a fact 

widely recognized only in the last two decades. In some countries it accounts, 

directly or indirectly, for 50 per cent. orr more of the mortality in the first 

five years of life. Many aspects of the condition are not yet understood. 

Anaemia ranks next to protein malnutrition as a public health problem. The 

relative importance of the different causative factors is not known. Although 

more is known about the etiology of such diseases as beriberi, pellagra and 

rickets they are still important in many countries. Their effect on the total 

health of the population, especially on infant mortality and on the growth and 

development of children, has not been adequately evaluated. 

It seems increasingly probable that cardiovascular and some metabolic 

diseases may be partly or even largely caused by the diet consumed. Some types 

of cancer may be related to diet. Finally diet appears to be related to the 

susceptibility to and severity of a number of infections and parasitic diseases. 

Finally, changes in the traditional food supply or established food habits 

in a country result in changes in the balance and interrelations of various 

nutrients. These have implications for the health of the community which are 

not yet fully understood. 

2. Particular Aspects of Research in Nutrition of Special Interest to WHO 

a. Protein malnutrition 

In consultation with WHO and with funds obtained from outside the 

United Nations, research into measures for prevention of this condition 

has been in progress for over two years and will continue for at least 
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another year. Large gaps still remain in our knowledge and more is 

required to be known regarding: 

(i) the incidence of frank protein deficiency disease and its 

contributianto morbidity and mortality in the young child; 

(ii) the effect of mild or subclinical farms on the growth and 

development of the child; 

(I31) bhe long -term effects - the association with cirrhosis and 

cancer of the liver - with certain metabolic disorders, toxaemia 

of pregnancy, congenital defects, etc.; . 

(iv) the protein requirements, for optimum growth and development in 

the child and for the maintenance of health and vigour in the adult; 

(v) methods for measuring the degree of protein deficiency and the 

significance if protein stores in the body; 

vi) the part played by the balance of nutrients in the diet and its 

total energy value in modifying protein metabolism; 

(vii) the effect of an inadequate intake of protein on lactation. 

Diarrhoeal. disease 

Diarrhoeal disease probably affords the most important example. of 

the interrelationsbetween communicable disease and malnutrition. The' 

calorie and fluid requirements of the infant are relatively much greater 

than those of the adult and he therefore succumbs quickly to .starvation and 

dehydration. In addition, malnourished children secrete much less of some 

of the digestive enzymes. This is likely to increase both the susceptibility 

to the disease and the severity of its course. The widespread current 

practice of starving children to treat diarrhoea probably increases mortality. 

Research should be directed towards establishing a sound basis for treatment 

and prevention. 

c. Nutrition and eye disease 

Nutritional eye disease is an important public health problem. This 

is particularly true of Vitamin A deficiency but more information is needed 
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an .the extent and severity of this condition and on the specificity of 

certain signs used in diagnosis. Retrobulbar neuropathy also is frequently 

associated with malnutrition - the exact relationship however requires tQ- 

be clarified. As more effective methods of controlling certain communicable 

diseases such as trachoma are now becoming available, the possible 

relationship between these eye diseases and the nutritional state of, the 

population could with advantage be studied. 

d. Toxic substances in food 

Toeic substances in different diets produce serious deleterious. 

effects - both acute and chronic, Examples are the trinitrile compounds 

in the Lathyrus sativus which produce lathyrism; the goitrogens which 

block iodine utilization at some sge in thyroxine metabolism; the 

toxins occurring in "bush tea" which are thought to be responsible for 

the vend- occlusive disease of the liver that occurs in the Caribbean е.-�еа. 

e. Research in dietary requirements 

Knowledge of dietary requirements is basic to a scientific approach 

to the maintenance of good health. Total food intake, the balance among 

nutritional factors and the factors affecting the metabolic availability 

of food are all involved in "dietary requiremens". The complexity of the 

interrelations among these factors is becoming increasingly recognized. 

More attention is now being given, for example, to the meaning and effects 

of overfeeding. These, as in some forms of malnutrition, may become 

irreversible before they become obvi is. Studies: have already been made 

of calories and protein requirements but further work is needed in regard 

to other nutrients. 

f. Anaemia 

In a recent survey carried out in Mauritius some 50 per cent. or more 

of large population groups were found to be anaemic. 95 per cent. of these 

cases had iron- deficiency anaemia. Four different joint FAO/WHO Expert 

Committees on Nutrition have recommended that WHO should make a special 
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study of anaemia associated with malnutrition. A Study Group which met 

in Geneva in the latter part of 1958 emphasized the need to determine the 

prevalenoe ,and distribution of this condition and to study the nutritional 

physiological and zymotic factors involved in its etiology and pathogenesis. 

A number of projects were defined by the Group and are discussed in section 3. 

3. Specific Projects Proposed for 1960 

Studies of iron metabolism and requirements, field trials, investigati('ns 

into methods of increasing dietary iron, into the relationship between anaemia 

in pregnancy and anaemia in infancy and into the overall effect on the health cf 

a community following the control of anaemia are proposed for the initial year. 

The suggestions presented below cover the essential preliminary studies. 

A. Metabolic studies 

Among the factors which may be of importance in the causation of 

iron- deficiency anaemia are the low intakes of iron, the higher losses of 

iron from the body in sweat in a tropical climate, parasitism, and an 

inadequate protein intake. Of particular importance may be the tendency 

of the high cereal component in the c'mmon tropical diets to block the use 

of iron by the body. Under these circumstances, even with an apparently 

adequate intake of Fe and in the absence of parasitism, chronic iron 

deficiency may exist. An estimate of iron requirements under normal 

tropical conditions and diet is therefore needed. While there can be 

little doubt that in many areas parasitism - particularly hookworm 

infestation - plays some part in causing iron -.deficiency anaemia, more 

information is required on this. A study of iron. metabolism and loss under 

various conditions can best be made through chemical balance studies and 

studies with radioactive iron. These should be dune in different areas 

using standard techniques and this can best be done through international 

efforts . 

b. Field trials 

Protein deficiency and iron -deficiency anaemia often occur in the 

same persons in some tropical areas. The possibility that protein deficiency 
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may in some circumstances be a cause of iron should be undertaken, 

preferably through field studies. In an area in which iron -deficiency 

anaemia has been shown to be prevalent, shirt -and long -term effects of 

iron and protein supplements should be studied. This study can also be 

extended to ascertain the part that parasitism may play. 

c. Analysis of foods 

In view of the discrepancy observed between levels of iron intake 

and incidence of iron -deficiency anaemia, the iron content of foodstuffs 

in these areas should be re- evaluated, u:-ing methods that will ensure 

that the foods analysed are in the form in which they are consumed and 

that the analyses are accurate. Investigations into the losses and gains 

that occur in the preparation of food are required. 
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C. RADIATION AND HUMAN GENETICS 

C - 1. EFFECTS OF IONIZING RADIATION (`N MAN 

No scientific group on radiobiology and in the public health aspects of ionizing 

radiation has yet met and the Director -General therefore submits in this section for 

preliminary consideration some of the kinds of research which migh be aided by WIC. 

1. Tolerable Dosage of Radio- strontium 

Recent work on the fine structure of bone is changing the estimate of the 

tolerable dosage of radio -strontium and there is recent evidence that ionizing 

radiation has less genetical effect when it is administered slowly than it has 

when rapidly administered. Further research on the relation between dosage 

and genetical effect might be appropriate. 

2. Action of Radionuclides at the Micro Level 

The physiological or biochemical action of radionuclides, and the nature of 

the interaction of ionizing radiations and living cells need study at the 

micro level. 

'j. Evaluation of radiological hazards to biological systems 

New methods for evaluating radiological hazards to biological systems are 

needed to shorten the time required for evaluation. In this connexion, studies 

of tissue cultures derived from man might be fruitful, and they would be 

comparatively inexpensive. 

Research required to adapt tests on lower animals to use with man, and to 

compare confidently human data with those derived from animal study is important. 

4. Bone -seeking Radionuclides 

Most investigations on the bone- seeking radionuclides, such as strontium, 

calcium, mesothorium and radium, have used the common laboratory rodents and 

some have used dogs. Studies with bone -seeking radionuclides on larger mammals 

are of particular interest. For example, lеukaеm a proneness has been observed 

in rats and mice and it might be appropriate for WH& to support studies to 

determine whether this reaction is confined to rodents. 



5. 

А 12/Р&В/5 
page 105 

Radio -iodine 

There are at present no long -term studies with large animals on low levels 

of radio -iodine. Thyroid cancer in children has been shown to follow external 

radiation of the gland and it would be important to decide whether radio- iodine 

in low concentration is carcinogenetic. In addition, the action of radio -iodine 

on the cell needs study at a biochemical level. 

6. Food Psreservation by Ionizing Radiation 

PreSвrvаtiгзn of food by ionizing radiation has great аdvantage$, but 
cannot at present be used generally, because it is not known whether food sо 

preserved is toxic, or carcinogenic. Study of this matter might be considered. 

7. Demographic Studies 

TwгΡзΡ types of demographic study would be interesting to provide a background 

for estimating radiation hazards to large populations of animals: first, a 

world -wide survey of leukaemias in domestic animals; second, a study on the 

occurrence of bone tumours in domesticated animals, with particular attention 

to the location and origin of naturally- occurring bone tumours. There is some 

slight evidence that the natural history of bone tumours caused by bone- seeking 

radionuclides is different from that of spontaneous tumours. If practicable, 

thyroid carcinoma should be similarly studied, but it is rare and it may not be 

possible to find enough cases for reliable findings. 

8. Radionuclides in Food 

For public health work it is important to establish permissible concentrations 

of radionuclides in food to complement the present recommendations in water and 

air. The several radionuclides might be studied under a variety of conditions 

of food preparation and on a wide variety of foods. Such a study would be useful 

to those who supervise the safety of food for man and his animals. WHO might 

undertake to determine whether and to what extent an animal intrnduсee a 

radionuclide into the food chain. 
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C - II. HUMAN GENETICS 

The Scдentific Group on Research in Human Genetics had not met at the time the 

body of this report was being prepared. A supplementary paper will be circulated when 

the report of that Group has been received by the Director -General; in the meantime 

the following preliminary considerations..are submitted. 

1. Research Services 

Services supporting many types of research in genetics are needed.. These 

include improvement of demographic and vital statistics, standardization of 

nomenclature for congenital and hereditary disease and establishment Of standards 

in,laboratories.and methodology. . 

A suitable group, for example, might study how the information obtained 

in national censuses, and its presentation, might be modified or supplemented to 

provide information that would throw more light on some problems of human 

biology. Similarly, a group could consider how the nomenclature of the Inter- 

national Statistical Classification of Diseases, Injuries and Causes of Death 

might be modified or supplemented for the same purpose. Both the average natienаl 

census and the Statistical Classification are designed primarily to serve the 

needs of civil administration (including public health) and of economics; but 

it seems possible that, with not very serious modifications, they could be made 

to provide information that would be very useful to genetical studies - on still- 

births, for example, on the effect of inbreeding and of the ages of parents, 

and on the mechanisms that produce congenital malformations. 

Some geneticists feel that articles in the medical press on clinical 

subjects omit data that would be valuable in genetical investigations and that 

were probably available to the writers. A group representing the several 

interests concerned might be able to study this question and prepare, for 

circulation to and through the medical press, an outline of minimal information 

needed to throw light on genetical problems. 

Finally, in this group, there is the question of standards. There is ample 

experience to show that the general adoption of uniform standards of reference 
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and of uniform procedures, nomenclatures and methods of reporting is essential 

to obtaining the full advantages of international research and to providing 

for effective collaboration between workers in different countries. It is to 

be presumed that this is true of genetical research and that the Scientific 

Group will have this point in mind and will make specific references to it in 

its report. 

2. Research Projects 

Any detailed exposition of the second group of considerations, the subjects 

t W111ëh itterhatibnа1 &tsistance to genetical research аh 'йd be diridted, 
must await the report of the Scientific Group. A forecast may be hazarded that 

among the questions recommended for study will be comparative genetical studies 

in different countries and studies of individual communities of particular 

genetical interest. 
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D. DEVELOPMENT OF ADDIIONAL RESЕi,RCH PL.�NS 

А number of areas of medical and health research that are from an objective 

point of view as significant as some of those emphasized in the initial year have 

progressed only to the early planning stage. The reasons for differences in the 

rate of progress in planning are related, as indicated in Part Two, not to the 

importance of problems but to an array of practical factors. These have included 

such matters as time, the,availability of people to advise and reduce advice to 

proposals, the need for concentration of initial effort, and so forth. It is 

proposed to continue planning activities, comprising work of the Secretariat and 

convening of research groups, in the areas noted below, Progress in some of these 

may be such that the initiation of research will be possible at an early date, 

D-. I. PROBLEЛЪS Rt.LTED TO CONíЮNICABLE DISEASES 

The communicable diseases, and problems related thereto, which are, for reasons 

stated in the preceding part, not emphasized in this version of WН0is research plan 

for the initial year, deserve special mention. 

Given time and resources, the entire field of communicable diseases needs 

strengthening. During the initial year the means by which WHO's existing research 

programme in venereal diseases and treponematoses may be most productively extended 

will be studied. With respect to plague and typhus, as another example, problems 

of comparable practical and scientific significance exist. 

Other diseases need further investigation. Without making a comprehensive 

lid, puzzling problems blocking complete understanding of the disease and of 

cot A-01 measures exist in the following fields: leishmaniasis, filariasis- 

onchocerciasis, amoebiasis, trypanosomiasis, helminthic diseases (such as 

ankylostomiasis, ascariasis and paragonimiasis), mycotic infections (such as ring•• 

worm and histoplasmosis), diarrhoeal diseases, relapsing fever and streptococca]. 

and staphylococcal infections, 
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There is increasing recognition of the fact that the contriыtions which 

veterinary medicine may make to human medicine have been widely underestimated, 

WHO had already proposed to assist in correcting this situation by supporting 

research in veterinary medicine relating to tuberculosis, virus diseases, cancer 

and cardiovascular diseases. Other fields warrant attention, including brucellosis, 

parasitic zoonoses, leptospirosis, toxoplasmosis and dermatomyasis. 

D - II. NON- COrM1UNICABLE DLЅЕлЅЕЅ 

Mental disorders comprise an area of reseach in which the significance of the 

unknowns, and recent advances, warrant a more extelisive planning effort. Dis- 

cussions on this subject will be held with individuals and groups, such as the 

World Federation for Mental Health. The significance of research in relation to 

the Mental Health Year wig be taken into account, 

Neurological disorders are one area of research in the early planning stage. 

Consultations are in progress with the World Federation of Neurology and further 

planning will take place during the initial year. 

Finally, the array of important metabolic diseases wiU be examined to isolate 

scientific problems which investigators find amenable to solution through inter- 

national efforts. 

D - III. PUBLIC HEALTH PRЛ.СТIСЕ :.N1q RFHABILITATION 

Measurement of the extent to which and the manner in which various health 

measures affect the health of the public is an important and difficult undertakinz, 

The root of the difficulty in designing research is that many things in addition to 

health measures affect health, and their consequences can be distinguished from 

other factors (such as changes in economic conditions) only with difficulty. 

These and related research planning problems in the field of public health practice 

will be explored during the initial year. In addition, means by which the 
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efficiency of alternative means of operating public health programmes may be 

studied will be investigated. The root of the difficulty in research in public 

health administration, and one to which attention will be paid, is the fundamental 

one of securing meaningful controls. 

The major research effort on rehabilitation proposed for the initial year is 

related to leprosy. The entire subject will be reviewed in the initial year with 

a view to stimulating further rehabilitation research 
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APPENDIX 

CENTRAL PLANNING FUNCTION 

Research is a collective responsibility cf Headquarters and the costs of the 

research activities of the Organization are generally included in the budgets of the 

respective organizational units, There are, however, some research planning opera- 

tions and other functions related to the research policy of the Organization as a 

whole which require a central unit within Headquarters. The functions of this unit 

include the servicing of the Advisory Council on Research Policy, anal ;ses and 

reports on WHO research activities for the World Health Assembly, Executive Board, 

United Nations agencies, etc., contact on matters of general research policy with 

national research organizations, maintenance of reasonable consistency in research 

policies and procedures within the Organization, etc. 

It is proposed to continue to finance such operations under the Special Office 

for General Ntediсаl Research Planning, at an estimated cost of р 150 000 in 1960. 

This cost would be divided approximately as follows: 

Total 

Personnel 

Advisory Council on Research Policy 
(including sub -committees) 

Consultants' fees 

Other (including duty and consultants' 
travel, common services, etc.) 

Amount 

150 000 

5о 000 

50 000 

25 lOO 

25 000 
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THE ROT OF WHO IN N�DTCAL RЕSEАRCH 

1NTЕNâ�FIн:D WHO ifíEDICAL Ю5ЕАRСН PROGRANvE 

The Executive Board, at its twenty-third session, having studied the report 

of the Director -General pursuant to resolution ?+?íA11.351 relating to a plan for 

an intensified research programme and specifically on the role of WиО in medical 

research, adopted resolution Ев23.Rl3,2 the operative part of which reads as 

follows: 

'l. ENDORSЕS the principles outlined in the Director-General's study 
referred to above as a sound guide to the extеnsion of the activities 
of WHO in medical reёeareh; and 

2. AUTHORIZES the Director- General to complete his study as requested 
by the Eleventh World Health Assembly and to submit his proposals 
together with budget estimates to the Twelfth World Health Assembly, 
taking into account the discussions which took place during the twenty- 
third session of the Executive Boar-d." 

As authorized by the Executive Board in resolution Е323.R13,2 the Director 

General submits the accompanying budget estimates based on the planned programme 

for 1960. These estimates are set forth in Annexes A, B and C as follows:. 

Annex A (appendices 1 - 15)containing cost estimates for each of the 

planned activities. 

Annex 3 suтmarizing the cost estimates for each activity by "Programme 

Activities'' and by "Other Statutory Staff Cоsts' corresponding 

with sections 4 and 7, respectively of the proposed Appropriation 

Resolution for 1960. 

1 
Off . Rec. i4�7d 11th 0г. S7, 32 

2 
f�ff. Rec. т.,Zд 11th Оrg. 91, 12 
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Annex C containing a summary by purpose -of -expenditure code, differentiating 

between "Programme Activities" and "Other Statutory Staff Costs ". 

Should the Twelfth World Health Assembly decide that WHO should play a more 

active role in furthering medical research and undertake additional work in that 

field, the Director -General considers that by the very nature of the work funds 

to finance it should be secured on a firm and long -term basis. The Director - 

General is of the opinion that in the light of experience voluntexy contributions 

alone would not provide the necessary measure of assured financing.. For this 

reason the Director- General recommends that some of the activities outlined in 

the planned programme be provided for in the appropriation resolution for 1960. 

The rest of the programme now planned for 1960 could be financed through . 

voluntary contributions to a special account established for the purpose, to 

the extent that governments make such contributions. 
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Z-�и0 Research Programme - 1960 

Virus and Rickettsial Diseases 

ANNEX А 

Appendix 1 

1. PRIG А 'i ACTIVIТIES 

Grade 
Estimated 

Expenditure 
No. of 

Posts 
- 

Us 

2 Medical Officers P4 14 600 
1 Scientist . P4 7 300 
1 Scientist P2 4 800 

1 Technical Assistant Pl 3 60Q 
3 Clerk.- Stenographers G3 7 890 

.38190 
Less Delays in filling new posts (7 575) 

8 Total - Established posts 30 615 

Consultants! fees 8 400 

Travel 

Duty '7 о00 

Consultants 9 800 

Othér 06sts 

Cóntractual technical services 295 000 

Technical Meetings 18 400 

Research Training 5о о00 

Сошл on Services 13 600 

Total - РR0ОRАјщфјЕ АСтIVITIES 432 815 

2, OTi�R STÑTUTORY STАFF C0STS 

Pension Fund 1 794 

Staff Insurance 858 
Other Allowances 632 

Travel on initial recruitment � 450 

Transportation of personal effects 3 00о 

19 734 

Less Delays in filling new posts ( 2 281) 

Total - OTHER SТJ,ТUTORY STAFF 00STS 17 453 

TOTAL 450 268 
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Annex A 

Appendix '2 

?�J10 Research Programme - 1960 

Tuberculosis 

1. РROGRAiv ACTIVITIES 

Grade 
Estimated 
Expenditure 

No. of 

Posts 

Us 

1 Medical Officer P4 7 300 
1 Medical Officer P3 6 000 
2 Clerk stenographers 03 5 260 

4 18 560 

Less Delays in filling new posts (3 325) 

Total - Established posts 15 235 

Consultants ! fees 18 000 

Travel 

Duty 5 000 

Consultants 21 000 

Other Costs 

Contractual technical services 102 000 
Technical Meetings 18 400 
Research Training 5 о00 

Common Services 6 800 

Total - РROGRАМ ACTIVITIES 191 435 

2, OTHER STATUTORY STAFF COSTS 

868 
417 

Pension Fund 
Staff Insurance 
Other Allowances 3 706 
Travel on initial recruitment 3 100 
Transportation of personal effects 1 600 

9 691 
Less Delays in filling new posts (1 о54) 

Total - OTHER STTUT0RY STAFF COSTS 8 637 

TOTAL 200 072 
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WHO Research Programme • 1960 
Leprosy 

Appendix 3 

1. PROGRА1 LCTIVIтIЕS 

Nо. of Estimated 
Posts Grade Expenditure 

US 

Technical Assistant P2 4 800 

Clerk Stenographer G3 2 630 

7 430 

Less Delays in filling new posts (1 200) 

2 Total •- Established posts 6 230 

Consultants! fees 3 000 

Travel 

Duty 2 000 
Cons".itarts 3 500 

Other costs 

Contractual technical services 17 000 
Technical Meetings 6 800 
Research Training 5 000 

Common Services 3 400 

Total - PROGR NhE АCТIVIТIES 46 930 

2 • OTBCR STATUTORY STАFF COSTS 

346 
167 

Pension Fund 
Staff Insurance 
Other Allowances 1 175 

Travel on initial recruitment 1 150 
`Transportation of personal effects 400 

3 238 

Lеss Delays in filling new ,poste (325) 

Total - ОТы R sтАТUТORY sТАFF COSTS 2 913 

T0T'LLL 49 843 
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Annex A 

Appendix 4 

WHO Research Programme - 1960 

Cholèra 

1. FROGRAIV+]i E ACTNITIE5 

Estimated 
Expenditure 

US di 
SY 

Con .tааt' l fees 2 400 

Travel 

Duty 1 000 

Consultants 2 800 

Other Costs 

Contractual technical. services 7 000 

Technical Meetings б 8оо 

Total - PROGR 'fiјЕ AСiriu ES 20 000 

2. OTHER STATUTORY STЙFF COSTS 

TOTAL 

Nil 

20 000 



Al2 /РЦ /5 Ldd.1 
page 8 

Annex A 

WHO Research Programme - 1960 

Bilharziasis 

Appendix 5 

1. PRОGRAУiNЕ ACTIVITIES 

Ni of Estimated 
Posts Grade Expenditure 

US $ 

1 Biologist P3 6 000 
Clerk Stenographer G3 2 630 

8 630 

Less Delays in filling new posts (1 500) 

2 Total - Established posts 7 130 

Consultants► fees 

Travel 

Duty 
Consultants 

Other Costs 

Contractual technical services 
Technical Meetings 
Research Training 
Common Services 

Total - PROGRAMME ACTIVITIES 

2. OTHER STATUTORY SтА FF cosтs 

Pension Fund 
Staff Insurance 
Other Allowances 
Travel on initial recruitment 
Transportation of personal effects 

Less Delays in filling new posts 

Total - OTHER ST4ТцТ0RY STAFF COSTS 

TOTAL 

3 о00 

2 000 
3 500 

8 р00 

б 800 

2 000 

3 400 

э5 в30 

403 
г94 

1 751 
1 55о 
800 

4 698 

( 490) 

4 208 

40 038 

_._...__-.- 
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Malaria 

1. PROGRAMME ACTIV2TIES 

Coneultante' fees 

Travel 

Duty 
Consultants 

Other Costs 

Contractual Technical Services 
Technical Meetings 
Research Training 

Total - PROGRAMME ACTIVITIES 

А12 /Р &Э /5 Add.l 
page 9 

Annex A 

Appendix 6 

Estimated 
Expènditure 

us ; 

3 боо 

3 000 
4200 

17 000 
15 200 
7 loi 

50 000 

2. OTHER STATUTORY ST,FF COSTS Nil 

TOTAL 50 000 
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Annex A 

?�I0 Research Programme - 1960 

Insect Resistance and Vector Control 

Appendix 7 

1. PROGRAMME ACT NIT IES 

Grade 
Estimated 
Expenditure 

No. of 
Posts 

Us 

1 Biochemist Р4 7 300 
1 Biochemist Р'3 . . 6 000 

1 Statistician P2 4 800 
2 Technical Assistants G6 6 828 

24 928 

Less Delays in filling new posts (4 525) 

5 Total - Established posts 20 403 

Consultants' fees 7 800 

Travel 

Duty 3 000 
Consultants 9 100 

Other Costs 

Contractual technical services 205 000 
Technical Meetings 27 600 
Research Training 8 000 
Common Services 8 500 

Total PROGRI,NNE АCTTVITIES 289 403 

2. OTHER STАТUтОRY CтАFF COSTS 

Pension Fund 1 168 
Staff Insurance 561 
Other Allowances 4 794 
Travel on initial recruitment 4 000 
Transportation of personal effects 1 900 

12 423 

Less Delays in filling new posts (1 379) 

Total - OTHER STATUTORY STAFF COSTS 11 044 

TOTAL 300 447 
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Annex A 

Appendix 8 

Estimated 
Expenditure 

US ÿ 

Consultants' fees 4 200 

Travel 

4 900 Consultants 

Other Costs 

Contractual Technical Services 20 000 

Technical Meetings 10 800 

Total - PROGFАцёlМЕ нCTIVITIE5 39 900 

2. OTHER STЙTUTORY STLFF COSTS Nil 

TOTAL 39 900 
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Annex A __._._._,.. 

T ái0 Research Programme - 1960 

Cancer 

Appendix 9 

1. PROGRAЖE ACTIVITIEB 

Estimated 
Grade Expenditure 

140. of 
• Posts 

1 Medical Officer 
1 Medical Officer 

1 Scientist 
1 Scientist 
1' Secretary 
2 Clerk stenographers 

US � 

Р5 8750 
P4 7300 
P3 б 000 

P2 4800 
G4 2 845 

С3 5 260 

34 955 

Less Delays in filling new posts (б 712) 

Total - Established posts 28 243 

Consultants' fees 13 200 

Travel 

Duty 8 000 

Consultants 15 400 

Other Costs 

Contractual technical services 117 000 
Technical Meetings 45 200 
Research Training 70 000 
Common Services 11 900 

Total - PROGRrN1 ACTIVITIES 308 943 

2. OTHER STATUTORY STAFF COSTS 

Pension Fund 1 640 
Staff Insurance 786 
Other Allowances 7 098 
Travel on initial. recruitment 5 650 
Transportation of personal effects 2 900 

18 074 

Less Delays in filling new posts (2 082) 

Total OTHER STATUTORY STAFF COSTS 15 992 

TOTAL 324 935 
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Annex A 

Appendix 10 

?,MHO Research Programme - 1960 

Cardiovascular Diseases 

1. PROGRАiic LCTIVITIES 

Grade 
Estimated 
Expenditure 

No. of 

Posts 

US t 

1 Medical Officer P5 8 750 
1 Medical Officer P4 7 300 
1 Scientist P$ & 000 
1 Scientist P2 4 800 
1 Secretary G4 2 845 
2 Clerk stenographers G3 5 260 

34 955 

Less Delays in filling new posts (6 712) 

7 Total - Established posts 28 243 

Consultants' fees 12 000 

Travel 

Duty 9 000 
Consultants 14 000 

Other Costs 

Contractual technical services 76 000 
Technical Meetings 27 600 
Research Training 30 000 
Common Services 11 900 

Total - PROGRk1Е АCTIVITIES 208 743 

2. OTI-ER STATUTORY STAFF COSTS 

Pension Fund 1 640 
Staff Insurance 786 
Other Allowances 7 098 
Travel on initial recruitment 5 650 
Transportation of personal effects 2 900 

18074 
Less Delays in filling new posts (2 082) 

Total - OTHER STATUTORY STAFF COSTS 15 992 

TOTAL 224 735 
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Annex A 

WHO Research Programme - 1960 

Nutritional Disorders 

Appendix 11 

1. PROGRAMME ACTIVITIES 

Grade 
Estimated 
Expe“diture 

Nc'. of 

Posts 

Us $ 

I Scientist P3 6 000 

6 000 

Less Delays in filling new posts (1 500) 

1 Total - Established posts 4 500 

Consultants' fees 3 600 

Travel 

Duty 3 000 

Consultants 4 200 

Other Costs 

Contractual technical services 15 000 
Technical Meetings 10 000 
Research Training 5 000 
Common Services 1 700 

Total - ŸROORAгM4E ACTIVITIES 47 000 

г. оТц: SТАТцтонУ sтAFF COsTs 

Pension Fund 285 

Staff Insurance 135 
Other Allowances 1 540 

Travel on initial recruitment 1 30d 
Transportation of personal effects 700 

3 960 
Less Delays in filling new posts (490) 

Total - OTHER STATUTORY STAFF COSTS 3 470 

TOTAL 50 47о 
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Annex A 

Appendix 12 

WHO Research Programme - 1960 

Effect of Ionizing Radiation on Man 

1. PROGRAMME ACTIVITIES 

No. of Estimated 
Posts Grade Eкpenditure 

ц5 $ 

scientist P5 6 000 
6 o00 

Less Delays in filling new posts 

1 Total - Established posts 

Consultants' fees 

Travel 

Duty 
Consultants 

Other Costs 

Contractual technical services 
Technical Meetings 

Research Training 
Common Services 

Total - PROGRAMME ACTIVITIES 

2. O?HER STATUTORY STAFF COSTS 

(1 500) 

4 500 

3 600 

2 000 
4 200 

35 000 
15 200 
5 000 
1 700 

71 200 

Pension Fund 285 
Staff Insurance 135 
Other Allowances 1 540 
Travel on initial recruitment 1 300 
Transportation of personal effects 700 

3 960 

Less Delays in filling new posts (490) 

Total - OTHER STATUTORY $TAFF COSTS 3 470 

TOTAL 74 67о 
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Annex A 

WHO Research Programme - 1960 

Human Genetics 

Appendix 13 

1. PROGRAMME ACTIVITIES 

Estimated 
Expenditure 

US $ 

Consultants' fees 9 600 

Travel 

11 200 Consultants 

Other Costs 

Contractual technical services 15 000 

Technical Meetings 9 200 

Research training 5 000 

Total - PROGRAMME ACTIVXTIEs 50 0O0 

2. OTHER STATUTORY STAFF COSTS 

TOTAL 

Nil 

50 000 
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Annex A 

Appendix 14 

WHO Research Programme - 1960 

Development of Additional Research Plans 

1. PROGRAMME ACTIVITIES 

Grade 

Estimated 
Expenditure 

No. of 

Posts 

Us $ 

1 Scientist P3 6 000 

1 Scientist P2 4 800 

10 800 

Less Delays in filling new posts (2 700) 

2 Total - Established posts 8 100 

Consultants' fees 18 000 

Travel 

Duty 5 000 

Consultants 21 000 

Other Costs 

Contractual technical services 59 000 
Technical Meetings 40 000 
Research training 15 о00 
Common services 3 40о 

Total - PROGRAMME ACTIVITIES 

2. OTHER STATUTORY STAFF COSTS 

169 50о 

Pension Fund 
Staff Insurance 

513 
243 

г thеr allowances 2 504 

Travel on initial recruitment 2 200 
Transportation of personal effects 1 000 

6 460 

Less Delays in filling new posts (815) 

Total - OTHER STATUTORY STAFF COSTS 5 645 

TOTAL 175 145 
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Annеx A 

WHO Research Programme - 1960 

Office of the Director 

Appendix 15 

1. PROGRAMME ACTIVITIES 

Grade 
Estimated 
Expenditure 

Na. of 
Posts 

Us $ 

1 Director D2 12 500 

1 Medical Officer P5 8 750 

1 Medical Officer P4 7 469 
1 Administrative Assistant Pl 4 417 

1 Technical Assistant Pl 3 600 

1 Secretary G5 3 650 
2 Secretaries G4 5 690 
2 Clerk Stenographers 03 5 589 

51 665 

Less Delays in filling new posts (3 087) __. 

10 Total - Established posts 48 578 

Consultants' fees 6 000 

Travel 

Duty 8 000 
Consultants 7 000 

Other Costs 

оry Сoncil on Rcsearch Policy 
Technical Meetings 
Common services 

Total - PROGRAMME ACTIVITIES 

28 000 
г2 800 
12 200 

132 578 

2. OTHER STATUTORY STAFF COSTS 

300 Repatriation Grant 
Pension Fund 4 724 

Staff Insurance 1 163 

Other Allowances 7 785 
Travel on initial recruitment 2 800 

Transportation of personal effects 1 400 

18 172 

Less Delays in filling new posts (967) 

Total - OTHER STATUTORY STAFF С05ТS 17 205 

TOTAL 149 783 
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ANNEX Б 

WHO Research Programme - 1960 

Summаrÿ of Proposed Activities 

С�nmunicablе Diseases 

Programme 
Activities 

Other Statutory 
Staff Costs Total 

US$ US$ US$ 

Virus and Rickettsia. diseases 432 815 17 453 450 268 
Tuberculosis 191 435 8 637 200 072 
Leprosy 46 93n 2 913 49 843 
Cholera 20 000 - 20 000 
Bilharziasis 35 830 4 208 40 038 
Malaria 50 000 - 50 000 

insect Resistance and vector control 289 403 11 044 300 447 
Antibiotics 39 900 39 900 

1 106 313 44 255 1 150 568 

Non -Communicable Diseases 

Cancer 308 943 15 992 324 935 
Cardiovascular Diseases 208 743 15 992 224 735 
Nutritional disorders 47 000 3 470 50 470 
Effects of ionizing radiation on man 71 200 3 47о 74 67о 
Human Genetics 50 COO 50 о00 

685 886 38 924 724 81о 

Development of additional Research Plans 169 500 5 б45 175 145 

Office of the Director 132 578 17 205 149 783 

TOTAL 2 094 277 106 029 2 200 306 
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WHO Research Programme - 1960 

Summary by Purpose-of- Expenditure Codes, 

Programme Activities 

Chapter 00 Personal Services 

01 Salaries and wages 
02 Short -term consultants' fees 

Total - Chapter 00 

Chapter 20 Travel and Transportation 

21 Duty Travel 
22 Travel of short -term consultants 
25 Travel of temporary advisers 

Total - Chapter 20 

Chapter 30 Space and equipment services 

31 Rental and maintenance of premises 
32 Rental and maintenance of equipment 

Total - Chapter 30 

Chapter 40 Other Services 

41 Communications 

43 Other Contractual services 
44 Freight and other transportation charges 

Total - Chapter 40 

Chapter 50 Supplies and materials 

51 Printing 
53 Supplies 

Total - Chapter 50 

ANNEX C 

Estimated 
Expenditure 

Us $ 

255 497 
116 40о 

371 897 

58 000 

135 800 
1$6 400 

38о 200 

14 210 

980 

15 190 

1о 29о 
41 87б 
2 94о 

55 10о 

34 000 

3 430 

37 43о 



Chapter 60 Fixed charges and claims 

62 Insurance 

Total - Chapter 60 

Chapter 70 Grants and Contractual Technical Services 

72 Contractual technical services 
Research training 

Total - Chapter 70 

Chapter 80 Acquisition of Capital Assets 

82 Equipment 

Total - Chapter 8q 

Total - Programme Activities 

Other Statutory Staff Costs 

Chapter 10 Personal allowances 

1l Repatriation Grant 
12 Pension Fund 
13 Staff insurance 
15 Other allowances 

Total - Chapter 10 

Chapter 20 Travel and Transportation 

23 Travel on initial recruitment and repatriation 
27 Transportation of personal effects 

Total - Chapter 20 

Total - Other Statutory Staff Costs 
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Annex C 

Estimated 
Expenditure 

us $ 

5 060?, 

5 обо 

988 000 
207 000 

1 195 000 

2 09k 277 

340 
11 7К9 
4 537 

3б 993 

53 579 

35 15о 

17 300 

52 К50 

1о6 о29 

Total - WHO RESEARCН PROGRAMME 2 200 306 
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The present addendum to document А12 /P&В /5 gives additional information on 

Part Three, Chapter C of this document, entitled "Radiation and Human Genetics ". 

C. RADIATI AND HUMAN GENETICS 

Much of the research programme outlined under this heading is a continuation 

and extension of basic activities which have formed the Wie programme in the fields 

of radiation and genetics during the past several years. In the second meeting c.n 

General Research Planning some of the urgent research needs in radiebiology and in 

human genetics were brought out; and this was followed by further scientific guidance 

fir the development of the proposed programme. A scientific group on Radiobiologv 

and Research Aspects of the Treatment of Radiation Injury and a scientific group 

on Research in Human Genetics both met in April 1959. Additional advice has been 

obtained from individual consultants in radiobiology. Mention should be made in 

this connexion also of the general contribution made by the United Nations Scientific 

Committee on the Effects of Atomic Radiation during the last several years in 

reviewing the entire field of radiation effects, compiling and analysing sc:.entifie 

data available, and pointing out areas where research is especially needed. Reference 

to a number of this Committee's recommendations, especially those made at its meeting 

in March /April 1959, are made in the paragraphs below. 

C.I. EFFECTS OF IONIZING RADIATIGN PSI MAN 

1. Introduction 

Two important aspects of the broad field of radiation health, which are of 

particular significance from the WHO point of view, are that the health problems 

related to ionizing radiation are growing in number and complexity rather than 

declining, and that many of them have inherent international aspects which must be 

fully taken into account for their solution. 



Al2 /Р&В /5 Аdd.2 

page 2 

While the increasing widespread use of ionizing radiation and radioactive 

materials has been accompanied by a great deal of work directed at controlling the 

health problems associated with this use, it has become very clear in recent years 

that important progress in our understanding, both of the nature of the hazards and 

of adequate methods for handling them, depends on more adequate scientific knowledge 

of the basic phenomena involved. In this connexion the United Nations Scientific 

Committee on the Effects of Atomic Radiation recently called attention to the fact 

that further advance in radiobiology is dependent mainly on progress in fundamental 

biology and a better understanding of the complex cellular mechanisms involved. 

An assessment of radiation damage to man, especially that which may be produced at 

very low dose levels, can hardly be based only on statistical experimentation; and 

understanding of the basic radiobiologieal mechanisms may be the only rational 

approach to evaluation of radiation risk and to eventual prevention of it. 

Thus the field o radiation health is faced with the urgent task of developing 

sufficient data on which to base satisfactory measures for health protection against 

radiation hazards of various sorts and for the treatment and control of radiation 

injury; and at the same time it must develop very much more fully fundamental 

rаdiobiologiпΡal information required as a basis for more adequate and rational 

approaches to the growing health problems in this field. 

The research programme which is visualized on the effects of radiation would be 

guided by the relative urgency of problems in the field, the need for an international 

approach and co- ordination of work on these problems, and the need for bringing into 

operational levels in health work scientific developments in various areas, as well 

as the stimul .tion and co- ordination of investigations basic to further advance. 

Some of the more urgent questions where WHO activity would offer particularly 

important assistance are outlined in the following paragraphs. 

2. Permissible Levels of Radiation Exposure 

Recommendations of maximum permissible levels of exposure to ionizing radiation 

have necessarily been based rather on estimates of risk than on,adequate knowledge 

of bi.ol.ogical.damage produced by various doses and levels of irradiation. Adequate 
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basic information has not been available. It is extremely important that actual 

data be oиtained on the effects of radiation, especially at low dose rates, on the 

intact organism. And it is also important that these effects be understood at 

the tissue and cellular levels. The real problem lies, not in the setting of 

maximum permissible doses, but in understanding exactly what the biologic and health 

consequences are of various levels of exposure. It will only be on the basis of 

such understanding that health risks may be realistically taken into account, 

together with other factors, in proposals for permissible exposure limits which 

may be required for various practical purposes. 

2.1 Long -term effects 

Thеrе is an urgent need for information on the long -term effects of low level 

irradiation, and it is felt that this most important question is likely to be 

neglected in the fear, future in the research activities of individual laboratories 

and countries. What is needed is a study of the long -term somatic and genetic 

effects of chronic low level irradiation, in the range of 10 to 100 times the natural 

background, on mammals, not only on mice or rats, but also enlarger animals the 

responses of which might be closer to that Of man. Such studies are slow, tedious, 

difficult and costly; and for this reason, as well as the fact that international 

collaboration will most certainly be necessary for adequate progress, they would 

need long - lasting support from a firmly established institution.such as WHO. In 

the absence of reliable data from such experiments, the evaluation of long -term 

hazards to man of radiation exposure received from medical and other sources will 

remain impossible. 
. 

Every effort should be made to obtain this type of data directly on man if 

possible, for example by studies of groups in the population who are exposed to 

ionizing radiation in excess of normal background levels. 

2.2. Dose-orate effects 

The effects of dose rate on the biological action and tissue damage produced 

by radiation is badly in need of further exploration with regard to both somatic 

and genetic effects.' Recent irnvestigations in a single laboratory have yielded 
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results which seem to alter basically our concepts of these effects with regard to 

genetic action. Confirmatory studies in different animal species and in different 

laboratories would be of very great value. Likewise the relative effectiveness of 

various types of ionizing radiation have not been adequately investigated; these 

could profitably be included in such long -range studies as have been discussed 

above, and which might be made possible by the international stimulation and support 

of WHO. . 

3. Permissible Levels of Exposure to Radionuclides 

3.1 Radionuclides in the body 

The question of radiotoxicity of various radionuclides and compounds containing 

radioactive elements is similarly in need of'large- scale, long -term studies in 

animals in whom metabolic patterns are similar to those of man. Present 

recommendations for permissible amounts of radioactivity in the body, and in air 

and water, are based for the most part on scanty data obtained in.small animals and 

on computations and. extrapolations from these data. Basic radiotoxiciy studies 

are absolutely necessary for the development of satisfactory public health procedures 

involving radioactivity. It is generally agreed that adequate long -term studies 

in large animals, and in many cases also such studies in small animals, will require 

international'planning, co- ordination and support. 

Most investigations on bone -seeking radionuclides such as strontium, calcium, 

mesotharium and radium, have used common laboratory rodents; some have used dogs. 

Studies on bone -seeking radionuclides in larger animals would be of particular 

interest. For eхamplе, leukaemia proneness has been studied in rats and mice, and 

it might be approgrfate for WIG to encourage and support studies of this question in 

larger animals, especially those whose reactions might be éxpected to be similar 

to those of man. 

There have been no adequate long -term studies with large animals on the effect 

of exposure to low levels of radioiodine. Thyroid cancer in children has'been 

shown to follow external radiation of the gland, and it would be important to know 

whether radioiodine'in low concentration is carcinogenetic. In addition, the action 

of radioiodine on the cell needs study from the biochemical point, of view. 
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3.2 Radionuclides in food 

An urgent problem for public health work is the establishment of permissible 

concentrations of radionuclides in food, to complement recommendations for water 

and air. The important radionuclides should be studied under a variety of 

conditions of food preparation and on a wide variety of foods. This is a complex 

field of investigation involving complications induced by geographical variations 

and dietary habits of various population groups, and an international approach to 

the problem is required. 

Fundamental aspects of this problem are in very great need of attention. The 

United Nations Scientific Committee on the Effects of Atomic Radiation has emphasized 

the continued importance of further studies of the movement of radioactive nuclides 

in food chains and the immediate concern there is with the soil -plant- animal -human 

diet relationships for isotopes such as Sr9O, Sr89, Cs137 and 1131, and also with 

the levels of these isotopes in diets and the factors which govern the contributions 

made by diets of various types to human body burdens. The Committee pointed out 

the value of contributions to this subject provided by the specialized agencies on 

an international basis. In this connexion it shoulde noted that the Joint WнO/E`АO 

Expert Committee on Radiochemical Methods of Analysis directed attention in 1958 to 

sampling and analytical methods for radionuclides in particular relationship to 

medical and health problems, and in 1960 this Expert Committee will again take up 

these questions with emphasis on soil and• agricultural and food products. Thus the 

ground work has been laid for a logical extension into the research aspects of these 

problems. 

3.3 Metabolism 

For the development of rational health -control measures there must also be a 

more thorough understanding of the way in which individual radionuclides are handled 

metabolically in the body, more adequate information on the anatomical distribution 

of these elements, and a clarification of the fundamental radiobiological question 

of the significance of localized irradiation of small groups of cells from focal 

deposits of radioactive material. 
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4. Radiobiology and Biology 

There is considerable activity in radiobiologioal and fundamental biological 

research in a number of countries, so that WНO's contribution would be primarily 

in fields which are in specific need of international co- operation and co- ordination 

and in the stimulation of areas of investigation which are not receiving sufficient 

attention and which are basic to advances in the understanding and control of 

radiation health hazards. 

The United Nations Scientific Committee on the Effects of Atomic Radiation 

recently called attention to some of the fundamental biological problems which are 

basic to progress in radiobiology, and on which additional information is particularly 

needed. It would be important for WHO to maintain a general picture of research 

progress in these varied fields so that stimulation of strategic areas might be 

facilitated as became necessary. 

It would be useful to gather cytologists, biochemists, geneticists and 

radiobiologists in a comprehensive study of the effects of ionizing radiation on 

cultures of human tissues. 

New methods for evaluating radiation hazards to biological systems are needed 

to shorten the time required for evaluation. In this connexion also studies with 

human tissue culture might be fruitful. Research required to adapt tests on lower 

animals to use with man and to compare confidently human data with those derived 

from animal study is important. 

4.1 Demographic studies in animals 

There are a number of general studies on animal populations which would to of 

great interest in providing background data .on questions of radiation -induced disease 

in both animals and man. Two demographic studies on animals particularly should be 

mentionedt first, a world -wide survey of leukaemias in domestic animals; second a 

study of the occurrence of bone tumours in domesticated animals, with particular 

a*- ention to the location and origin of naturally- occurring bone tumours. There is 

some evidence that the natural history of bone tumours caused by bone -seeking 

radionuclides may be different from that of spontaneous tumours. If practicable, 

thyroid carcinoma and other malignancies should be similarly studied. 
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5. Studies of Selected Groups of Persons Exposed to Medical and Other Radiation 

It is recognized that there exist in the population many groups of people who 

have received radiation exposure from various sources such as medical radiological 

diagnostic procedures, radiotherapy, and occupational exposures, The study of 

possible radiation - induced changes and disease in such exposed persons offers a 

most important avenue for obtaining data on the effects of radiation on man directly. 

This is all the more important because of the difficulties and uncertainties 

involved in extrapolating experimental animal data to man. Rewarding studies have 

been carried out in certain countries on groups of medically- exposed patients, and 

there is need for expanding this type of investigation on an international basis. 

The United Nations Scientific Committee on the Effects of Atomic Radiation 

recently formally invited the World Health Organization "(a) to further consider 

the development of suitable methodology for the investigation of radiation -induced 

disease; (b) to examine the question of epidemiological studies of human malignant 

disease in relation to medical radiation exposure; and (o) to take steps as may 

be appropriate for the stimulation and furtherance of such studies ". 

These projects, as they involve studies on exposed persons and the possibility 

of obtaining direct information on human radiation exposure, should be considered 

with very high priority. 

Б. Studies of Accidental Exposures 

Occasional accidental exposures of persons, sometimes to small or intermediate 

doses and sometimes to very large doses of ionizing radiation, offer further 

opportunities for direct observations of radiation effects on man. Such accidents 

are likely to be studied rather extensively in the installations or by the countries 

where they occur. Much would be gained, however, by a full exchange of information 

gathered by different countries in such experiences. WHO could play a very helpful 

role by facilitating such exchanges and by an international collection of data on 

the biological and medical aspects of such accidents. 
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An intercamparison of data from accidents involving different types of radiation 

may offer a way of making direct observations on the relative'biological effective- 

ness of these radiations on man. Studies of a number of accidents would also 

provide the basis for developing better ways of handling exposed patients and for 

improving preventive measures. 

7. The Treatment of Radiation Injury 

While some progress has been made in the treatment of patients exposed to 

damaging amounts of radiation, this field is not at all well developed. And while 

aotive research directed at this problem is taking place in several countries, there 

are a number of subjects of immediate interest in the field of therapy for irradiated 

human beings which should be considered by WHO, beeaus6 they are apt to be neglected 

by individual laboratories in the enthusiasm aroused by spectacular results in certain 

areas. Some of these subjects of immediate interest aret (a) the exact determination 

of LD50 (mid - lethal dose) in man, from experiments on mammals the behaviour of which 

is analogous to that of man; (b) the establishment of levels of irradiation which 

produce immunological paralysis; (с) the 'identification of foreign cells (introduced 

from a donor) not only erythrocytes but also granulocytes and thrombocytes; 

(d) the possibility ,of treatment of delayed radiation injury, sclerosis, necrosis, 

etc.; (e) methods for protection against induced leukaemia. 

8. Initial Programme 

The most pressing need in this field is for actual data on the long -term effects 

on man of small doses of radiation and low level exposures. This will require an 

international, approach, and, in the ease of certain types of information obtained 

from experiments with animals, rather large -scale studies over long periods of time. 

8.1 Because observations directly on man himself would be most valuable, study 

of selected groups in the population who have received, or are receiving, significant 

exposure, should be undertaken immediately. 

(a) It would appear particularly important that epidemiological studies be 

undertaken on the incidence of radiation -induced changes and disease in 

selected groups of the population exposed to medical radiation. 
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(b) Population groups exposed to significant chronic low -level radiation, 

such as elevated natural background radiation or occupational exposure, 

should be studied wherever possible, as saeh studies offer the most 

direct approach to the most urgent question of low -level effects on man 

himself. 

8.2 Attention should be given to examining possibilities of initiating the urgently 

required long -term studies on animals of chronic low - level radiation exposure. 

(a) The question of dose -rate effects discussed in paragraph 2.2 above 

is an important aspect of the main problem and should be included in 

the planning of long -term studies. 

8.з Likewise long -term radiotoxicity studies of radionuclides of particular 

significance to health, in animals whose metabolic and response patterns are similar 

to man's, should be examined. 

8.4 Because of their importance in providing background information and in view of 

the relative ease with which data might be collected, demographic studies on 

populations of domestic animals should prove to be especially helpful. World -wide 

surveys of leukaemia and of bone tumours in domestic animals would provide extremely 

valuable information. 
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C.II. HUMAN CELTICS 

1. Introduction 

The great diversity of environments in which men have lived over long periods 

is associated with considerable variations between populations, the bases of which 

are only dimly understood. In view of the challenge to man's genetic integrity 

posed by his increasing exposure to ionizing radiations and other rapidly changing 

and possibly deleterious influences of his own making in his environment, it is 

particularly urgent that efforts be initiated not only to quantify these variations 

between populations but to gain some insight into the mechanisms supporting them. 

Of great importance to research in this field is the development of tools 

required in the genetic study of human populations. The adaptation of existing 

vital and health statistics procedures and the development of an international 

nomenclature for use in human genetics are two basic requirements for effective 

progress. WHO is in a particularly favourable position to assist these developments 

because of its background and tradition of work in vital and health statistics 

procedures and nomenclature and its machinery to implement changes. 

2. Comparative Studies 

It is possible that the various subdivisions of the human species have evolved 

differing genetic mechanisms for meeting such common problems as the metabolism of 

a variety of foodstuffs, disease resistance, acid -base balance, etc. The study 

of the genetic similarities and differences between groups of men which are 

necessary to explore these questions may be termed comparative genetics. Among 

the problems in comparative genetics awaiting exploration are the following: 

2.1 Mutation rates 

Newly- arisen mutant genes are constantly being fed into the human species. 

It is important to know whether spontaneous mutation rates, to the extent that they 

can be studied in man, are uniform over the earth's surface. The demonstration 

that one subdivision of the human species was characterized by higher mцtatiоn 

rates than another, but that both appeared to have the same overall lеvеI. 'г adjиst. 

ment to the environment, would have important implications fox the evaluation of any 

increases in mutation rate resulting frот exposure to ionizing radiation or 

mutageníc chemicals. 



А12 /Р &B /5 Аdd.2 
page 11 

2.2 Heterozygote effects 

There is increasing evidence that many nominally recessive genes find some 

expression when heterozygous. Since the heterozygous carriers of recessive genes 

are relatively so much more numerous than the homozygotes, these genes may be 

regarded as part of the "normal" genetic complement of the species. It therefore 

becomes important to determine whether the carriers of specified genes such as 

those responsible for galactosemia, atypical esterases, fibrocystic disease of the 

pancreas, or amaurotic idiocy are similarly affected both as regards to phenotype 

and reproductive performance in different parts of the world. 

2.> Balanced polymorphisms and homeostatic systems 

There is increasing interest in the question of whether the human species 

possesses genetic buffering systems akin to the chemical buffering systems so long 

recognized by the physiologist. It seems reasonably clear that some of the 

genetically determined haemoglobin types and many of the blood groups fall into 

such systems. We need to know the extent to which different populations retain 

similar systems, and the extent to which they have evolved qualitatively or 

quantitatively different systems. Some of the relevant data are extremely 

difficult to collect and would require the co '-operative efforts of several countries. 

2.4 Inbreeding effects 

The amount of inbreeding varies widely in different populations. Comparative 

studies on inbreeding effects are not only the most powerful tool available to the 

human geneticist in evaluating the hidden load of genetic variability present, 

but also, if standardized from one country to the next, permit deductions as to the 

extent to which selection operates against the homozygote as versus the heterozygote 

for any given gene. 

2.5 Comparative gene frequencies 

The estimation of the frequency of various specific genes in a wide variety 

of populations is an important aspect of human genetics. Much work remains to be 

done in mapping the distribution of the blood groups and haemoglobin and 

haptoglobin types. 
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2.6 Chromosomal studies and biochemical genetics 

echniques have developed so rapidly in the last few years that chromosomal 

differences in individuals and populations could now readily be detected. The 

remarkable clarification of the abnormal chromosomal patterns of intersexes and 

the demonstration of chromosomal abnormality in mongolism are clearly of great 

importance, and it appears now that this new technique has a potentially important 

place in comparative studies. 

In this same category would be the application of tissue culture methods to 

human genetics. Them are in fact a number of developments in research methods 

currently reaching the stage of offering possibilities of very greatly increasing 

our knowledge in this field. A Scientific Group on New Methods of Research in 

Human Genetics is meeting in May 1959 to consider these developments and the 

relationship they may have to WHO activities in research. 

3. Studies of Unusual Populations 

3.1 At widely scattered points over the earth's surface there occur populations 

of unusual genetic interest. Some of those are primitive groups, the careful 

study of which may reveal something of the conditions under which man lived until 

comparatively recent times. Such populations are of intense interest to those 

concerned with natural selection. Other populations are isolates which for a 

variety of social and economic reasons have for varying lengths of time been 

extremely r,stricted in their choice of mates. Such populations represent the 

genetic extremes under which man may find himself living. In view of the rapidity 

with which primitive groups and isolates are disappearing, there is a certain 

urgency to their study. Among the specific items to be investigated in such 

groups, in relation to both biological and social factors, are mating patterns 

and their corollary, degree of inbreeding, age structure and life expectancy curves, 

fertility differentials, genetically determined morbidity, evidences for genetic 

drift_(chance fluctuations in gene frequencies), etc. 
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3.2 In this same categóry should be placed studies of areas where inter- 

marriage is occurring between peoples of diverse characteristics, especially 

crosses involving the principal racial groups. Some of these areas are: 

(1) Hawaii, (2) Singapore, (3) the Caribbean region, (4+) Siberia, and (5) Brazil. 

3.3 From the point of view of radiation genetics, populations of particular 

interest are those exposed to unusual levels of ionizing radiation, such as the 

inhabitants of certain areas in India and Brazil. The same applies to X -ray 

technicians and their descendants. WHO has already given preliminary attention 

to studies of this type. The Expert Committee on Radiation considering the 

effect of radiation on human heredity took up, in 1958, the question of 

Investigations of Areas of High Natural Radiation, and as an example of such a 

study considered in some detail the areas of high natural radiation in South- 

Western India. 

4. Development of an International Nomenclature for use in Human Genetics 

The system used in the World Health Organization Manual of the International 

Statistical Classification of Diseases, Injuries, and Causes of Death is extremely 

valuable for Registrars General and is adopted by them almost universally. 

However, because of its emphasis on moro common events, the Manual is not suэΡ.table 

for genetic purposes, in which the study of rare events is of great importance. 

While many difficulties would have to be overcome and a great deal of work 

would be required to produce a manual suitable for human biology, there is an 

urgent need for a standard nomenclature and classification suitably flexible and 

so adaptable that it could be used for mechanical processing of data. The World 

Health Organization, by reason of experience and status, is the obvious body to 

examine the possibility of compiling and publishing such a volume. A classificatio 

of this kind would be widely used and would be of very great value. 

5. Adaptation of Vital Statistics Procedures for Work in Human Genetics 

In general, demographic statistics are collected for civil, administrative, 

and economic purposes, and vital statistics partly for civil purposes and partly 

fоr the advancement of medical knowledge. Such benefits as accrue to better 
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understanding of human biology are mostly incidental. However, in studies of the 

distribution of genetical traits in any country, it is essential that a number of 

standard variables (e.g. consanguinity rates, parental ages at birth of child) 

be known for the population. Otherwise the significance of the distribution of 

these variables may be in doubt in those characterized by the trait or in their 

relatives. Such variables, together with specific vital statistics, collected 

and presented in the same manner in different countries, are essential if comparisons 

are to be made. Further considerations are given in the following: 

5.1 Stillbirths 

Registration of stillbirths, using accepted WHO definitions and procedures 

is already almost universal. However, the cause of stillbirth is recorded in only 

a few countries. The reasons are clear. Many causes of such deaths are extremely 

difficult to determine even after autopsy. Nevertheless, the gross developmental 

anomalies are often easily recognized and the experience of registration of cause 

in Scotland over the last twenty years has been of great interest. The data are 

consistent internally and have been widely quoted and used in scientific papers. 

Comparative studies of the overall frequency and of the relative frequency 

of malformations of different types are of real importance. Only by data of this 

kind and on this scale can the contributions to each of foetal genotype, maternal 

genotype, and preventable environmental factors be disentangled. It should be 

noted that WHO has already recommended a satisfactory system, essentially the same 

as that used in Scotland - (Expeвt Committee on Health Statistics, Wld 11th Org. 

techn. Rep. Ser. 1950, 25 ). 

5.2 Inbreeding 

Studies on consanguinity effects in relation to fertility, longevity, and 

specific causes of death provides important insight into the action of a variety 

of genetic systems. 

The current decrease in inbreeding in so many countries could easily mask an 

actual increase in gene frequency determined by radiatioд- indueed'mutation, It is 

therefore highly desirable to get consanguinity data on a nation -wide scale in es 

many countries as possible. 
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Ideally, information about blood relationship of partners should be collected 

both at registration of marriages and of births. 

5.3 Ages of parents at time of livebirths and stillbirths 

In most countries maternal ages are collected on birth certificates but in 

few is the age of the father recorded. Yet the age of both parents is important. 

For example, the incidence of diseases due to mutations caused by'irrádiation from 

natural sources should, on certain current theoretical assumptions, increase fairly 

steadily with the age of both parents. On the other hand, the incidence of diseases 

due to mutations caused by failure of chromosomes to be copied exactly at cell 

division would increase with paternal age but not notably with maternal age. 

Records of the age of the father might therefore be of considerable value, 

especially if coupled with registration of the cause of ,a stillbirth. 

5.4 Fertility 

In considering the population genetics of specific characteristics, and in 

particular in estimating mutation rates and selection pressures against specific 

genotypes, it is essential to have for the general population information comparable 

to that which can be collected in community studies. 

In field inquiries many of the families studied are incomplete and thus 

fertility comparisons must be standardized for age of parent and if possible, for 

duration of marriage. Further, in attempting to understand the etiology of 

mutations, now and in the future, there will have to be studies of both maternal 

and paternal ages and fertility, which again require comparisons with the whole 

population. 

5.5 The confidential status of certain information in demographic and vital 
statistical data 

Practice varies in countries, but in a considerable number census, 

birth and death data, although published in full is confidential in the sense 

that the information about an individual cannot be given. It is therefore impossible 

to identify a series of individuals similarly characterized and then visit them to 

get more detailed information. This may be very important in research. For example, 
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it would solve many problems if a big series of consanguineous marriages could be 

identified and the offspring investigated. Twin and fertility studies are other 

examples. While clearly such information is given in confidence, the importance 

of its release to responsible medical investigators can hardly be over -estimated. 

5.6 The format of certain tabulations of information 

It is obviously too complex and detailed a matter to consider here the way 

in which existing or new information should be presented in national statistics. 

In general such tabulations are designed to meet civil and economic needs and 

to set out the social relationships of specific causes of mortality. It is 

difficult in most countries to get tabulations of existing data in the form 

required for genetic purposes. 

Part of this problem lies in the lack of flexibility of the technical methods 

of handling data so that Variety of tabulations is difficult. Out -of -date methods 

of processing data make it particularly difficult to cross -associate data referring 

to related persons or even to associate subsequent pregnancy outcomes in the same 

mother. This is a complex subject but study of desirable tabulations of biological 

interest seems necessary. 

In this connexion the present efforts to explore the use of vital statistics 

in Canada are of interest. (This was first published in outline by Newcombe in 

the WHO Report on the Effect of Radiation on Human Heredity, 1956). 

6. Initial Programme 

Gaps in our understanding of man's heredity are so numerous that assignment 

of priorities to specific projects in a research programme are to a certain extent 

arbitrary. There would be in WHO's programme, however, apart from the most important 

proem of training personnel for research in genetics, reason to give initial 

emphasis to certain specific problems. 

6.1 The adoption of existing vital statistics procedures and the development of 

international nomenclature for use in human genetics should be undertaken without 

delay. The United Nations Scientific Committee on the Effects of Atomic Radiation 
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discussed the importance of such an effort recently, taking note of WHO interests 

and activities in this field. The Committee further suggested that a seminar be 

held under joint WHO and United Nations sponsorship, if possible in 1960, to review 

bow best to use and adapt national civil registration practices and vital and health 

statistics for genetic purposes and other considerations relevant to the radiation 

problem. 

6.2 Support would be given to small working groups qualified to plan and to 

assist others in the planning of studies in human population genetics. 

6.3 Of great importance are investigations of populations exposed to unusual 

levels of radiation. The detailed planning and initiation of the most urgent 

of these studies should be done as an early part of the programme. This is another 

area in which the United Nations Scientific Committee on the Effects of Atomic 

Radiation has recently expressed its continued interest. And as mentioned in 

paragraph 3.3 above it is one in which WHO has done preliminary work in its regular 

programme. 

6.4 Because of the rapidity with which certain population groups and isolates 

are disappearing and the consequent urgency of their study, attention would be 

given to assisting genetic investigations of selected populations, as discussed in 

paragraph 3 above. 

6.5 A study which would be of importance to a number of the fields discussed in 

the paragraphs above, and which would require international co- operation and co- 

ordination, would be a comparative study of births in maternity hospitals in a 

number of countries. If a series of maternity hospitals in different countries 

sufficient to yield, say, 5000 births per year in each country would adopt the 

same system of recording, not necessarily elaborate but well- planned, very valuable 

information could be accumulated over a few years. 

If in some or all centres this could be supplemented by a drive to achieve 

a high proportion of autopsies on stillbirths and infant deaths and a sampling of 

data on the children surviving at, say, one year, the results would be invaluable. 

There would be firm information about the pattern of abnormalities in offspring and 
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about the relative frequency of occurrence of the commoner harmful mutants whose 

effects can be detected in childhood, e.g. achondroplasia, fibrocystic disease, 

etc. There would also be information about hydramnios which is associated with 

so much foetal malformation, at least in western countries. Many of these mal- 

formations are clearly partly environmentally and partly genetically determined. 

6.6 Attention should be given at an early date to the specific question of the 

distribution and behaviour of genetic defects in populations. The United Nations 

Scientific Committee on the Effects of Atomic Radiation has suggested to WHO that 

it continue its work in the field of human genetics and that it consider convening 

in the near future an expert group for the discussion of the distribution and 

maintenance of genetic defects in populations. The Committee stated that it would 

welcome information on this question as it intends to consider it at a subsequent 

session. The Committee further specifically called attention to the importance 

of the question of alterations in the sex ratio as a possible indicator of radiation'- 

induced genetic disturbance in human populations, and is seeking the close co- 

operation of the World Health Organization in a study of this problem. 
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The Director -General, in document А12/Р&В/5 Add.l, submitted budget estimates 

based on the planned programme of intensified research for 1960, and recommended 

that some of the activities outlined be provided for in the Appropriation Resolution 

for 1960. 

To facilitate consideration of the plan and its financing, the Director- General 

recommends that some provision be added to the regular budget in 1960 to help 

finance these activities. The Committee on Programme and Budget should decide in 

principle whether a part of the estimated costs of the planned programme should be 

added to the budget for 1960; the decision as to the amount to be so added should 

be made when the budget ceiling is adopted. Ti the extent that governments may 

wish to make voluntary contributions to support the rest of the planned programme, 

additional activities could also be carried out. 

Should the Assembly decide that the Organization should undertake an intensified 

n.esearch programme, as outlined in document А12/Р&В/5, and agree with the 

recommendation of the Director - General with regard to the'proposed plan and to the 

method of financing, it may wish to consider adopting a resolution along the 

following lines: 

"The Twelfth World Health Assembly, 

Having considered the study on, and the plan for, an intensified research 

programme presented by the Director- General1 in pursuance of resolution WHA11.35; 

Noting that the Executive Board has, in resolution E$23.R13, endorsed 

the Director -General's study on "The Role of WHO in Medical Research "; 

Document А12/Р&В/5 
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Noting the views expressed by a number of outstanding scientists who 

have collaborated in conducting the study and in evolving the plan; 

Considering that the plan presented constitutes a logical continuation 

and extension of established WНO activities; 

Considering that more extensive and intensive international co- operation 

among the research workers of the world is required to prevent, control and 

cure disease; 

Recognizing that there is a world -wide shortage of qualified scientists 

and that the general rеsearoh pote:nt:i a1 o f the wгΡor .d n' d. to bu inсreesеd; 

Recognizing that WHO has an important role to рlрy in increasing this 

potential and in fostering international collaboration among the scientists 

of the world by stimulating, co- ordinating, promoting and supporting research; 

Considering that the principles outlined in the Director -General's 

report1 are a sound guide to the extension of the activities of WНO in 

medical research; 

1. APPROVES in general the plan' of research proposed for the initial year 

1960 of the intensified programme; 

2. INVITES all Member States and Associate Members to give full support 

to the extension of research activities; 

З. DECIDES that there shall be established an Advisory Council on Research 

Policy in order to provide the Director - General with the necessary scientific 

advice to operate the intensified research programme; 

4. DECIDES that the Advisory Council on Research Policy shall be considered 

for all purposes as an Expert Advisory Panel and its meetings as those of an 

Expert Committee. Accordingly, whenever applicable the Regulations for 

Expert Advisory Panels and Committees as adopted by Resolution WНA4.14 of 

the Fourth World Health Assembly shall govern the Advisory Council, except 

that the Chairman shall be appointed by the Director -General; 
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5. REQUESTS the Director- General, in the light Of experience gained, to 

report to the Executive Board at a future session on the desirability of 

drawing up special regulations and rules for the Advisory Council on 

Research Policy; 

6. DECIDES that the medical research programme should be financed by 

making specific provisions in the regular budget; and in addition 

7. DECтDES 

(1) to establish a Special Account for medical research to.be used 

to supplement the provision under the regular budget for an extension 

of the World Health Organization's assistance in medical research 

programmes; 

(2) that this Account be credited with voluntary contributions 

received in any usable currency and shall also be credited with the 

value of usable contributions in kind, whether in the form of services 

or supplies and equipment; 

(3) that the resources in the Account shall be available for incurring 

obligations for the purposes set out in (4) below and that the unexpended 

balance of the Account shall be carried forward from one financial year 

to the next; 

(4) that the Account shall be used for such purposes as are necessary 

for the implementation of the approved programmes, including planning, 

supplies and equipment, training, and other services; 

(5) that the operations planned to be financed from the Account shall 

be presented separately in the annual programme and budget estimates; and 

() that, in accordance with Financial Regulations 11.3, the Account 

shall be maintained as a separate account, and its operations shall 

be presented separately in the Director -General's annual financial 

report; 
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(7) that, the Executive Board be authorized to accept contributions 

to the Account as provided under Article 57 of the Constitution, 

and to delegate this authority to the Chairman of the Executive Board 

between sessions of the Board provided the Director -General has 

determined that the contributions can be utilized in the programme; 

(8) that the Director -General is requested to report to each session 

of the Board the contributions to the Account accepted between sessions 

of the Board under such authority as the Board may have delegated 

under the provisions of paragraph (7) above." 


