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1. THE PROBLEM 

Efforts to control the communicable diseases in developing countries have formed a sub-
stantial part of WHO'S programme-from the very beginning and have met with varying degrees of 
success. Recognition of the fact that the discipline of immunology offered new prospects for 
combating these diseases was one of the factors prompting the establishment of a specialized 
unit for this subject in 1963. Immunological tests offer the prospect of earlier diagnosis 
in many communicable diseases, and immunological research offers the means of finding better 
vaccines to prevent diseases such as cholera, and the hope of finding ways to immunize against 
malaria and other parasitic diseases. Further, the autoimmune and other immunopathological 
disorders and cancer pose a serious problem to developed and developing countries alike. 
Here again, immunological research holds the promise of progress. In these subjects a 
special need was seen to bring the new knowledge coming from basic research in immunology 
to the attention of practising physicians, and also to incorporate adequate training in 
immunology into the medical curriculum. 

The role of WHO was thus to endeavour to extend the teaching of immunology in medical 
schools and in post-graduate education as well as to encourage basic immunologists to conduct 
research into the diseases representing a public health problem in some areas of the world and 
then to make these results as widely available as possible, and to encourage and to advise on 
their application. 

2. TECHNICAL FRAMEWORK OF THE PROGRAMME 

The WHO programme in immunology consists of 
in immunology and the application of the results 
methods to clinicàl medicine and public health, 
categories : 

a variety of activities concerning training 
of immunological research and immunological 
The framework covers the following 

(a) training in immunological research and the application of its results; 

(b) teaching of immunology and its introduction into the medical curriculum; 

(c) services that can be rendered by immunology to clinical medicine and public health; 

(d) application of current theoretical immunological knowledge to bacterial^ parasitic 
and viral diseases, as well as to other fields of preventive and clinical medicine, in 
close collaboration with the technical units of WHO working in these fields; 
(e) unification of nomenclature and terminology； 

(f) assistance, where necessary, in the procurement of adequate reagents for 
immunological research; 
( g ) assistance to national and individual research and training programmes in 
immunology； 

(h) participation in and stimulation of international meetings on specific topics in 
immunology, immunization, immunodiagnosis and immunopathology； 

(i) collection and dissemination of information on and co-ordination of meetings, 
seminars, courses, activities of national immunological societies, etc., in collaboration 
with non-governmental organizations. 

The programme has received guidance in its main lines from the Expert Committee on 
Immunology and Parasitic Diseases (1964), the Expert Committee on the use of Human 
Immunoglobulin (1965), the Expert Committee on Teaching of Immunology in the Medical 
Curriculum (1966) and from the Expert Committee on the WHO Immunology Research and Training 
Programme (1968) and also from a number of scientific groups on specific subjects and some 
informal meetings. Members of the Expert Advisory Panel on Immunology and other leading 
members of the immunological community are consulted on specific items of the programme, as 
well as on its broad planning and its implementation. 



3. SUMMARY OF PAST WORK 

In 1963 WHO began its immunological research programme on an international scale to 
meet the needs which were outlined by five scientific groups on research in immunology which 
met in 1962 (Annex I, 1; Annex II). 

3.1 Immunology research and training centres (see table Off. Rec. Wld Hlth O r g ” 179, 
p. XLII) — ^ — — — ‘——— — — — ” — — . . . ‘ … — — 

Several mechanisms have been used for the training of immunologists for research and 
for teaching. The main method was the establishment of research and training centres in 
Ibadan, Nigeria (for Africa), in Sao Paulo, Brazil and in Mexico City, Mexico (for Latin 
America) and in Singapore (for South-East Asia and the Western Pacific) with a co-ordinating 
base centre in Lausanne, Switzerland. These centres organize courses in immunological 
concepts and in immunological techniques (Annex III). The centres also conduct research. 
The research projects are carried out in collaboration with the host institution and with 
teaching and research institutions in the area. Experienced consultant immunologists visit 
the centres in order to lecture and to collaborate with local medical personnel who are 
interested in immunology, with the aim of breaking through their scientific isolation and 
creating contact between them and places where immunology is well developed. 

3.1.1 WHO Immunolоgy Research and Training Centre^ Lausanne 

The designation of WHO Immunology Research and Training Centre was added in 1967 to the 
WHO International Reference Centre for Immunoglobulins already established at the Institute 
of Biochemistry of the University of Lausanne. Laboratories and specialized equipment 
(analytical and preparative centrifuge, radioisotope equipment, etc.) are provided by the 
host institution. The laboratory is active in training in immunology, in immunological 
‘research and collaborates closely with several WHO technical units. 

Advanced post-graduate courses are held at Lausanne to teach more experienced workers, 
about new advances in immunology which are especially appropriate to their work and also to 
train them in the relevant laboratory techniques. An annual course for some 15 students 
lasts two to three weeks. In addition, some six to 10 post-graduate students come to 
Lausanne each year to work alongside the laboratory staff for periods varying from two months 
to one year; the students join in the laboratory research projects and in this way learn of 
new advances and techniques and at the same time bring the Lausanne immunologists into direct 
contact with the practical immunological problems related to diseases in their countries. 

The research of the Centre is specially concerned with those proteins which have antibody 
activity, i.e. the immunoglobulins: 

(a) The concentrations of immunoglobulins and of antibodies in the serum and gastro-
intestinal secretions of cholera patients are being studied as part of a joint project 
with Bacterial Diseases, The Indian Council for Medical Research and the Cholera 
Research Centre of Calcutta. The object is to discover the significance of antibodies 
secreted into the gut in protection against disease, and how the production of such 
antibodies might best be stimulated by the use of oral vaccines. 

(b) Concentrations of serum immunoglobulins have been studied in relation to malaria 
infection in Africans. High levels are found in parasitaemic individuals in certain 
age-groups. The usefulness of the measurement of immunoglobulin levels for the 
recognition of infected individuals will b© studied in a collaborative research project 
with Malaria Eradication and Research in Epidemiology and Communications Science, in 
Northern Nigeria. 



(c) It has been claimed that the measurement of immunoglobulin M (IgM) and antibodies 
of IgM class in cord blood provides a valuable index of intra-uterine infection. A 
collaborative study with the Department of Paediatrics of the University of Lausanne, 
the WHO Immunology Research,and Training Centre in Ibadan and the United Kingdom Medical 
Research Council laboratory in the Gambia is in progress to assess the value of such 
measurements and also to determine whether malaria constitutes an antigenic stimulus to 
the foetus. 

(d) Increased levels of serum IgM are found in many cases of African trypanosomiasis• 
The laboratory provided full technical resources for a study to assess the diagnostic 
value of IgM measurements which was carried out in the Democratic Republic of the Congo. 
This study defined the usefulness and limitations of the IgM tests (Annex I, 13)• 
Further work is continuing in collaboration with a project in Kenya on operational 
research on human and animal trypanosomiasis eradication on the value of various types 
of test for IgM for the recognition of infection. 

(e) The protective immune reaction in the "tropical sore" variety of leishmaniasis 
appears to be mediated not by antibodies but by specifically-reactive cells (cell-
mediated immunity). A research project is being set up with the Parasitic Diseases 
unit of headquarters to study more fully this type of response in leishmaniasis. The 
object is to discover more about this mode of immunity and to develop specific tests 
for its detection and measurement, in order to find out how to control this type of 
response. This study is considered to be of special importance since this form of the 
immune response is very likely to be the chief mode of protection in le只rosy, tubercu-
losis and syphilis and is also of importance in the rejection of allografts and of 
malignant cells. 

(f) Studies are carried out and reagents are produced for the standardization of 
immunological tests, including tests for all the known varieties of human immunoglobulins. 
The laboratory is collaborating with the International Agency for Research on Cancer on 
the standardization of the immunological method for the measurement of alpha-foeto-
specific globulin, a serum alpha-globulin which is important in the diagnosis of primary 
hepatic carcinoma. 

In addition, the Centre collaborates with the International Agency for Research on Cancer 
and the other four immunology research and training centres, partly by supplying reagents and 
partly in joint research projects. The laboratory is also able to enlist the collaboration 
of immunologists everywhere to assist in its programme. As a result, the laboratory has been 
able to accelerate progress in immunology, for example it has been the only source of 
immunoglobulin E, a recently-discovered serum immunoglobulin which is recognized to be of 
great importance in the mediation of clinical allergies (Annex I, 12). Reagents for IgE 
were obtained by collaboration with laboratories in Denver (United States of America), 
Uppsala (Sweden), Bathurst (Gambia) and London. 

3.1.2 WHO Immunology Research and Training Centre, Ibadan 

The Centre began its training activities in 1965. Laboratories and basic equipment are 
made available by the host institution, the Medical Faculty of the University of Ibadan. 
Four four-month courses for post-graduate students from Nigeria and other African countries 
have taken place. Independent research projects undertaken by the students following the 
courses include: immunological studies on: Burkitt's tumour； "big spleen" disease; 
streptotrichosis in cattle; trypanosomiasis； malaria; and amoebiasis. These projects 
receive the supervision and the collaboration of the Head of the Centre. 

The success of the courses and the resultant increased interest in immunological 
research has stimulated the University to include immunology in its undergraduate medical 
curriculum. The Head of the Centre participates in the teaching. 



The Centre has research projects directly connected with local health problems which are 
conducted in close collaboration with various departments of the University： 

(a) The nephritis associated with P. malariae is not only of local public health 
interest since research on its immunopathological nature in this case where the antigen 
is known, can provide a clue to the mechanism producing the renal lesions of nephritis 
in Europe and North America where the antigen is not yet known. Immune complexes have 
been demonstrated next to the basement membranes of the vessel walls of glomeruli from 
renal biopsies of children with nephrotic syndrome. Detailed analysis showed that the 
immune complexes included immunoglobulins G and M and that the antigen in several cases 
was P. malariae. Examinations made on repeated biopsies after treatment have shown the 
unsuitability of immunosuppressive drugs but have demonstrated at least that cortico-
steroids are of limited value in certain cases. This work was carried out in 
collaboration with the Departments of Paediatrics and Morbid Anatomy. 

(b) The demonstration of a peculiar type of heterophile antibody (similar to but not 
identical with Fôrssman's antibody) in trypanosomiasis produced experimentally in monkeys 
has been confirmed in naturally-occurring cattle trypanosomiasis. An investigation is 
in progress in collaboration with the Department of Veterinary Medicine to find the 
antigen responsible for the stimulation of this response, 

(c) Research on reference preparation for immunoglobulins： a reference preparation 
with high levels of immunoglobulins has been prepared. This was done because the immuno-
globulins in the proposed international reference preparation supplied by the WHO 
International Reference Centre for Immunoglobulins, Lausanne are lower than the levels 
in the populations of Africa and some other parts of the world. 

(d) In collaboration with the Ibadan blood transfusion service measurement of levels of 
IgE in serum from blood donors was carried out.. The plasma with high levels was collec-
ted for' the préparation1of the IgE standards to be distributed by the Lausanne Centre. 
Serum levels of this immunoglobulin are also higher in African than in European 
populations. 

(e) High levels of IgM have been found in patients with "big spleen" disease and 
attempts have been made to characterize the macroglobulins serologically, in collaboration 
with the Department of Haematology. Several other small research projects on local 
problems are in progress. 

3.1.3 PAHO/WHO Immunology Research and Training Centre, Sao Paulo 

The Centre was established in 1966 at the Escola Paulista de Medecina and in January 1969 
was transferred to the Butantan Institute• The Centre is headed by a Brazilian immunologist 
who has three full-time young immunologists on his staff； all are paid from local resources. 
The Centre has close relations with various laboratories of the Butantan Institute and with 
the University of S^o Paulo. It has provided four eight-month courses, mainly for university 
teachers from Brazil but also to students from other South American countries. In 1970 the 
course will be of three months' duration and will receive 16 students, eight of whom will be 
Brazilian students following the course as part of their post-graduate training at the 
University of Sao Paulo. 

The research activity of the Centre has concentrated on the immunopathology of Pemphigus 
foliaceus. a public health problem in Brazil• 
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3.1.4 WHO Immunology Research and Training Centre, Singapore 

The Centre began its activities in 1969, the laboratory facilities being provided by the 
University of Singapore. A f irs„t four-month course in immunology has taken place with 
students from Ceylon, China, Singapore and Thailand. Member States in the South-East Asia 
and Western Pacific regions have been informed of the plans for the second course which is to 
take place from March to June 1970. 

Research projects include work on the immunology of filiariasis (in collaboration with 
the Department of Parasitology of the University)； cell-mediated immunity in leprosy in 
collaboration with the Medical Research Council leprosy unit in Kuala Lumpur (with financial 
support from the United Kingdom Medical Research Council)； and nasopharyngeal cancer (with 
support from the International Agency for Research on Cancer). 

3.1.5 PAHO/WHO Immunology Research and Training Centreд Mexico City 

The formal designation in 1969 as a PAHO/WHO Immunology Research and Training Centre 
represented international recognition of the success of six closely collaborating laboratories 
(in six different institutions) in developing a unique three-year Ph.D. training in the 
discipline of modern immunology. It is very difficult-to find anywhere in the world 
(including North America and Europe) training in all aspects of immunology. Most inununo-
logists receive training in microbiology or in biochemistry or pathology plus specialized 
training in immunology. The Mexican Centre also offers shorter periods of post-doctoral 
training and will accept laboratory technicians for training in specialized techniques. 

Research projects include immunochemical analysis of carbohydrate antigens in mycobacteria; 
immunoglobulin levels in malnutrition； relationship of E. Coli antigens to infant diarrhoea 
and studies of complement and regulation of the immune response. 

3.2 Other training activities 

Individual fellowships for training in immunology have been awarded (Annex IV) and training 
in immunological research has been given by means of research training grants (Annex V). 

3.3 Reference activities 

Another mechanism for training in highly-specialized fields is offered through a network 
of reference centres for the different fields of immunology (Annex VI) and a series of 
collaborating laboratories. These serve as centres of advice in their respective fields 
through short courses, receipt of visitors and discussions as well as by correspondence. 
Examples of such courses are those on autoimmune serology, on the use of germ-free animals 
for immunological studies, on genetic markers of immunoglobulins and on tissue typing 
(Annex III). Reference laboratories and collaborating laboratories also accept long-term 
trainees. 

Eleven immunological reference centres were established in order to improve and encourage 
immunological services to clinical medicine and public health. They make available serological 
and immunochemical techniques as well as some reagents to enable local authorities to develop 
or improve their services. 

The collaboration of the WHO International Reference Centre for Tumour-Specific Antigens, 
Moscow, with the International Agency for Research on Cancer (IARC) is a good example of the • 
immunological support provided for other WHO programmes. An immunological test was developed 
at the Centre to detect the presence of alpha-foeto-specific protein, a foetal serum alpha 
globulin appearing in mice affected by primary liver cancer. The IARC then organized a 
collaborative programme to collect sera from patients with primary liver cancer from Africa 
and Asia which were sent to immunologists at Villejuif, France, Moscow and Astrakhan, USSR. 
At a meeting at the IARC in July 1969 the results of the Collaborative study showed that over 
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70 per cent, of patients with primary hepatoma had serum tests positive for alpha-foeto-specific 
protein, and that the test provided a useful sero-epidemiological tool. Standardization of 
antigen and antisera is now under way in collaboration with two WHO reference centres and 
further collaboration on international standardization of immunodiagnostic tests in cancer is 
planned as new tests are developed. 

3.4 Teaching of immunology in the medical curriculum 

National societies have been encouraged to organize courses on immunology on a national 
basis and at the international level (British Society for Immunology, American Association 
of Immunologists), and where necessary WHO is organizing courses for immunology teachers and 
in special fields of immunology. The first course for university teachers, which will be 
financed from the Danish Contribution to the Voluntary Fund for Health Promotion, will be the 
course for teachers of immunology in medical schools planned to take place in Copenhagen in 
March 1970. From the response of Member States to the announcement of the course it is clear 
that it was a felt need. 

An expert committee met to consider the teaching of immunology in the medical curriculum 
(Annex II). The report (Annex I, 11) was distributed to medical schools all over the world 
and it is gratifying to note the inclusion of immunology in the medical education as well as 
in the post-graduate training given by many more medical schools. 

The explosion in immunological research in the last 15 to 20 years has given rise to a 
situation where several of the newer aspects of the subject need to be digested, summarized 
and critically evaluated for the benefit of those concerned with communicable diseases, for 
public health practitioners, for immunologists who are working on pther subjects and for 
university teachers responsible for the teaching of immunology. Fôr this purpose the reports, 
published in the WHO Technical Report Series, have served as "mini-texts" supplementing 
existing textbooks for immunological education, monographs and scientific papers. These 
reports include the reports of scientific groups on the immunotherapy of cancer (Annex I, 7), 
immunology and parasitic diseases (Annex I, 5), immunology of malaria (Annex I, 17), cholera 
immunology (Annex I, 20), genetics of the immune response (Annex I, 18) and on cell-mediated 
immune responses (Annex I, 21)• 

3.5 Collaboration with other WHO programmes 

and collabora-
no international 
and in the 
In return, the 

The strength of the WHO immunology programme lies in its close connexions 
tion with basic immunologists in many countries. The immunologists, who have 
society, turn to WHO for help in international co-ordination and communication 
solution of nomenclature problems which cannot be solved on a national basis* 
immunologists are willing to collaborate closely with WHO, accept trainees from developing 
countries, serve as faculty at the research and training centre courses and give advice on or 
collaborate in trying to solve, through immunological research, the problems which arise in 
other WHO programmes. While there are clearly immunological aspects to many WHO programmes the 
responsibility for them rests with the technical unit concerned and they are not covered in 
this paper, although in most cases close consultation takes place on their planning and 
implementation. Mention is made in this document of certain projects where immunology has the 
primary responsibility or where there is a large immunological component. Collaboration or 
support has been given to the programmes of various units of headquarters, e.g., Parasitic 
Diseases, Bacterial Diseases, Leprosy, Virus Diseases, Venereal Diseases and Treponematoses, 
Malaria Eradication, Research on Epidemiology and Communications Science, Human Reproduction, 
Maternal and Child Health, Pharmacology and Toxicology, Biological Standardization, Human 
Genetics and the International Agency for Research on Cancer. 

The close contact between immunology and bacteriology since the beginning of the century 
has not been paralleled by similar close contact between immunology and parasitology. In 
1965, an expert committee was convened on immunology and parasitic diseases (Annex I, 5; 
Annex II) which summarized recent developments in research in immunology and considered some 
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of the possibilities of approaching problems of parasitic diseases in terms of modern concepts 
of immunology. Implementation followed in the form of collaborative programmes on immunology 
of leishmaniasis, filiariasis and trypanosomiasis, in collaboration with three of the 
immunology research and training centres (Lausanne, Ibadan, Singapore) as well as on amoebiasis 
with a collaborating laboratory in Bangkok. 

A scientific group on the immunology of malaria was held in 1967 (Annex I, 17; Annex II) 
to consider the problems connected with diagnosis and immunopathology in malaria and the 
possibilities for immunization. Implementation followed through research studies in the 
Ibadan Immunology Research and Training Centre which made possible the technical support in 
the form of the immunological studies planned for the joint Malaria Eradication Research in 
Epidemiology and Communications Science project for research on the epidemiology and control of 
malaria in African savannah. 

The Immunology unit collaborated with Bacterial Diseases on the scientific group on cholera 
immunology (Annex I, 20) in 1968 and was also consulted on several other WHO programmes 
dealing with communicable diseases and on projects for the epidemiological surveillance of 
communicable diseases. 

Modern concepts and techniques of immunology were taught in two seminar-workshops on the 
cellular and molecular basis of the immune response in New Delhi in 1968 in connexion with the 
communicable diseases programme of the Regional Office for South-East Asis (Annex II). 

3.6 Nomenclature 

International agreement on unification of immunological nomenclature has been achieved by 
WHO on the occasion of international scientific meetings or of WHO meetings organized for the 
specific purpose. These agreements on unified nomenclature and terminology have been 
published in the WHO Bulletin： immunoglobulins (Annex I, 2, 4, 9, 12, 22), tissue antigens 
(Annex I, 14)； complement (Annex I, 15). The agreements on nomenclature of human immuno-
globulins and of tissue antigens (i.e. histocompatibility antigens： the leucocyte antigens 
of the HL-A system) have made a particular impact. Nomenclature in both these subjects was 
previously extraordinarily confused and the situation was a barrier to progress in research. 

The agreements on immunoglobulin nomenclature led to increased research on the biological 
significance of the occurrence of antibodies in different immunoglobulin classes as related 
to sensitization and protective antibodies in communicable diseases and in allergy. 

In addition to support by the Organization for the committee for the nomenclature for 
leucocyte antigens, there was and is a need for international collaboration to standardize 
the antigens, the antisera and the techniques required for tissue typing. Assistance was 
therefore also given to research on the characterization and on the comparison of histo-
compatibility antigens at international tissue-typing workshops in Leiden, Turin and 
Los Angeles, utilizing the mechanism of WHO collaborating laboratories (Annex VII). This 
support is given in the context of the Organization's interest in immunogenetics or genetic 
polymorphism, which was earlier limited to the detection of the ABO and Rh antigens of red 
blood cells, but has now been extended to genetic factors of immunoglobulins and other serum 
proteins and finally to the tissue iso-antigens. The unique genetic polymorphism of the 
HL-A system will not only be of decisive importance for the outcome of organ transplantation, 
but also offers an important tool for anthropological studies, and makes it possible to study 
the correlation between these leucocyte antigens or alleles and the incidence of certain 
disease states (resistance or lack of resistance to infectious diseases and also to cancer). 
Such correlations would show what part of the population might be considered "at risk" with 
regard to particular diseases, of great interest for future improvement of public health 
operations. 



3.7 Application of basic immunology to public health 

An example of an effort to facilitate the application of basic immunology to public health 
was the meeting of investigators held in 1967 to advance progress by bringing together workers 
from several countries who were studying independently the basic immunological phenomenon of 
suppression of the immune response by passively-transferred specific antibody in the prevention 
of Rh sensitization (Annex I, 10). It is now established that primary maternal immunization 
by the D antigen can be prevented by the intramuscular injection of anti-D antibodies to the 
mother within 74 hours. This prevention is practised now in many countries and all others which 
have this problem are showing interest. The publication of the report of the meeting served 
a useful purpose in bringing the attention of public health authorities to this new means of 
preventing haemolytic disease of the newborn and caused many of them to take up the problem for 
the first time, A scientific group is planned for 1970 to review and summarize recent progress 
and to give further guidance. 

3.8 International co-ordination and communication in immunology 

The Immunology unit collects and disseminates information for a newsletter and calendar of 
meetings and courses in immunology, published through the WHO/ciOMSl Liaison Committee for 
Immunology. 

3.9 Assistance to research 

Since its inception in 1963, the WHO immunology research programme has attempted to 
stimulate research in fundamental problems of immunology and to identify those which appear to 
hold particular promise for helping solve problems in applied public health. The funds 
allotted for assistance to research have been used to support research at the immunology research 
and training centres, reference centres and the specific lines of research which have been men-
tioned throughout this paper, the main categories are： immunopathological mechanisms； 

immunochemistry； immunizing agents; tissue antigens； basic immunological mechanisms 
(Annex VII). 

4. FUTURE WORK 

Rapid advances in immunological research and techniques in recent years have reached a 
stage where many of them are beginning to be applied routinely in public health and hospital 
practice. What exactly are the services which immunology can provide and how they should be 
organized are very important questions for those responsible for organizing modern health 
services. A scientific group will meet on this subject in 1971 to clarify these matters and 
give guidance as to the kind of immunological services which should be available in modern 
health centres. 

As can be seen from the above, research activities form an essential basis for all the 
whole of the WHO immunology programme and it has been a constant endeavour to encourage 
research into fundamental problems and to ensure that the new knowledge likely to be of value 
in developing new methods of tackling public health problems is followed up. 

With regard to the first of the two major expressions of the immune response - the 
circulating antibodies - one of today's major challenges is the need to achieve better under-
standing of the molecular basis for the heterogeneity of immunoglobulins, i.e. the molecular 
basis for their biological functions. What does the appearance of antibody activities in each 
of the different classes and subclasses of immunoglobulins mean in terms of specific resistance 
to infectious diseases, of the diagnosis of present or past infections, and of the pathogenesis 

1 СIOMS - Council for International Organizations of Medical Sciences• 



of lesions of both infectious and non-infectious diseases? WHO, through its immunoglobulin 
reference centres, research and training centres and many collaborating laboratories is studying 
questions relating to immunoglobulins which are of concern to many WHO programmes: the 
significance of the appearance of_IgM antibodies in cord blood for the diagnosis of congenital 
infections is of interest to the unit of Venereal Diseases and Treponematoses and to other 
units in the Division of Communicable Diseases, and also to the unit of Maternal and Child Health; 
a long-range field research project is under way to support the Divisions of Malaria Eradication 
and of Research in Epidemiology and Communications Science and Vector Biology and Çontrol in 
their efforts to evaluate sérodiagnostic tests in malaria as methods to assess the effective-
ness of measures for the interruption of transmission of malaria. 

The second major expression of the immune response is specific cell-mediated immunity. 
This subject has produced a major revolution in immunology during the last few years, but has 
as yet found very little application in immunopr ophy1axi s and in the understanding of the 
immunopathology of certain diseases (leprosy, tuberculosis, parasitic infestations). The 
importance of immunity which is mediated by sensitized lymphocytes rather than by antibodies is 
as yet little understood and its significance appears to vary in different diseases. A 
technique has been developed for measuring the effects of sensitized lymphocytes on target 
cells and it is proposed to apply this technique to studies of leishmaniasis where clinical 
and other observations support the idea that the pattern of disease is largely determined by 
cell-mediated immune response. The experimental technique is being developed by the 
Lausanne Immunology Research and Training Centre and clinical studies will be made in 
collaboration with laboratories in Shiraz, Iran, and elsewhere. 

In collaboration with the Leprosy unit, a second in vitro technique, the blast trans-
formation on exposure to antigen in tissue cultures of specifically sensitized peripheral 
blood lymphocytes, will be applied to different clinical forms of leprosy. A meeting of 
investigators to prepare collaborative studies on cell-mediated immunity in leprosy is planned 
for 1970. 

In spite of the fact that tropical diseases affect a large part of humanity and that they 
are associated with the immunological phenomena of antibody formation and cellular hyper-
sensitivity, the number of research workers engaged in attempts to measure and interpret 
those immunological responses is very small. Experience in developing the immunology 
research and training centres in the past few years has shown that WHO can stimulate interest 
in the development of effective methods in this field by taking an active lead with specialized 
centres to which experienced immunologists may be sent to train workers who are faced with 
particular disease situations but who lack knowledge of the techniques that may be applicable. 

The immunology research programme has benefited from consideration by the Advisory Committee 
on Medical Research in 1968 and 1969. The Committee evaluated the past development of the 
programme and future plans. The Committee indicated that WHO had established itself as an 
international authority on the problems of nomenclature and in the international co-ôrdination 
of immunological research and considered that the research supported by WHO was of a high 
scientific level. The Committee recommended the expansion of the existing immunology 
research and training centre programme so that the network of immunology research and training 
centres would cover all developing countries in view of their great value in promoting 
immunological studies and in disseminating the results of immunological research to the 
developing areas of the world. Accordingly, plans are being made to establish two further 
centres. 

The expert committee on the WHO immunology research and training programme (1968) 
(Annex II) pointed out that the centres, by providing training in immunology in Africa, Asia 
and Latin America provide a mechanism to help avoid the problems inherent in prolonged training 
abroad. The expert committee strongly supported setting up continuing programmes at the 
centres so that the students could become exposed to a research atmosphere and learn by 
example how research of high quality is conducted. Diseases of local public health importance 
are, whenever possible, used as models for the training given. 



In this way there can be a shortening of the usual time lag in the application of new 
immunological concepts and techniques to the diseases of the developing countries. Basic 
immunologists who assist with the teaching are encouraged to take up research on the immunology 
of the local diseases in collaboration with the centres or with the students on their return 
to their own countries. Finally, the aim is to create, with initial WHO support, immunologicial 
centres of excellence that can become a continuing feature of the host institutions; such 
scientific activities in the developing countries are an essential step towards the mobili- > 
zation of local resources for raising the level of health. The expert committee looked to 
the future - the following extracted is quoted from the report� 

"Co-ordination between centres is expected to result in common research programmes on 
the immunological aspects of tropical and parasitic diseases. Co-operative enterprises � ¿ ‘ � … 
this kind would be likely to attract financial support from national institutions and other 
sources outside WHO. 

"As the staff of the various centres become engaged in their respective research projects, 
it would be advisable to arrange for them to work for a period of time at the Lausanne Centre 
to learn or develop techniques that are appropriate to their field of study. Similarly, 
scientists either employed or training at the Lausanne Centre should become available to the 
other centres. 

"Experience and achievements over the past few years indicate that the Lausanne Centre 
has a special significance in relation to WHO, distinct from that of collaborating laboratories 
in universities and research institutes. This laboratory could be developed into an out-
standing scientific 

centre staffed by senior and au "t hor it at i¡v© worker s ： who would� pür su© ü ‘ •* 
research at Lausanne, take part in the various field studies and assist in the research and 
training programmes of the regional centres•” 



ANNEX I 

PUBLICATIONS 

1964 

1. Research in Immunology, Report of Five Scientific Groups (1964) Wld Hlth Org, techn. Rep. 
Ser,, 286 ； 

2. Nomenclature of Human Immunoglobulins (1964) Bull, Wld Hlth Org., 30, 447-450 

1965 

3. Problems of Immunology Today (1965) WHO Chronicle, 19, 91-101 

4. Notation for Genetic Factors of Human Immunoglobulins (1965) Bull. Wld Hlth O r g ” 33, 
721-724 — 

Immunology and Parasitic Diseases, Report of a WHO Expert Committee (1965) Wld Hlth Org, 
techn. Rep, Ser•, 315 — — 

1966 

The use of Human Immunoglobulin, Report of a WHO Expert Committee (1966) Wld Hlth Org. 
techn. Rep, Ser,, 327 

7. Immunotherapy of Cancer, Report of a WHO Scientific Group (1966) Wld Hlth Org, techn. 
Rep. Ser., 344 

8. Antibody Purification on Insoluble adsorbents and Purification and Characterization of 
Immunoglobulin A (1966) Bull. Wld Hlth O r g ” 35, 779-781 

9. Notation for Human Immunoglobulin Subclasses (1966) Bull, Wld Hlth O r g ” 35, 953 

1967 

10. The Suppression of Rh Immunization by Passively Administered Human Immunoglobulin (IgG) 
Anti-D (Anti-Rh ) (1967) Bull. Wld Hlth O r g ” 36, 467-474 о — 

11. Teaching of Immunology in the Medical Curriculum, Report of a WHO Expert Committee (1967) 
Wld Hlth Org, techn. Rep, Ser., 358 

1968 

12. Immunoglobulin E, A New Class of Human Immunoglobulin (1968) Bull, Wld Hlth O r g ” 38, 
151-152 ^ — 

13. Estimation of Serum Immunoglobulin M as a Screening Technique for Trypanosomiasis (1968) 

Bull, Wld Hlth Org,, 38, 523-545 

14. Nomenclature for Factors of the HL-A System (1968) Bull, Wld Hlth O r g ” 39, 483-486 

15. Nomenclature of Complement (1968) Bull, Wld Hlth O r g ” 39, 935-938 
16. Immunological Reagents for Quantitative Reference Purposes： A Preparation of Human Serum 

Immunoglobulins (1968) Bull. Wld Hlth O r g ” 39, 992-993 

17. Immunology of Malaria, Report of a WHO Scientific Group (1968) Wld Hlth Org, techn. Rep, 
Ser,, 396 

18. Genetics of the Immune Response, Report of a WHO Scientific Group (1968) Wld Hlth Org, 
techn. Rep, Ser., 402 
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1969 � ' m : / 

19. The WHO Immunology Laboratories at Lausanne (1969) WHO Chronicle, 23, 341-344 

20. Cholera Immunology, Report of a WHO Scientific Group'(1969) Wld Hlth Orggrtebhn, Rep, 
Ser•, 414 гкоглс:..… 

21• Cell-Mediated Immune Responses, Report óf a WHO Scientific Group (1969) Wid^Hlth Org, 
techn. Rep, Ser, 423 [ :: . � 

2 2 � An extension of the nomenclàturè for immunoglobulinsj Btrll^^Wld Hlth Org>éb (In press) 

23. Basic Requirements for the International 
Bull. Wld Hlth Org. 40, 909-919 1 " 1 . 

Exchange of Transplantable Organs (1969) 
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ANNEX II 

Year 

1962 

1964 

1965 

1966 

1967 

1968 

1969 

Venue 

Headquarters 

Prague 

Ibadan 

Headquarters 

Headquarters 

Headquarters 

Lausanne 

Headquarters 

Headquarters 

Headquarters 

Headquarters 

Lausanne 

Teheran 

Headquarters 

Headquarters 

Headquarters 

Headquarters 

MEETINGS ON IMMUNOLOGY 

Title 

Five Scientific Groups on Research 
Programme in Immunology 

Meeting on Nomenclature of Human 
Immunoglobulins 

Expert Committee on Immunology and 
Parasitic Diseases 
Scientific Group on Genes, Genotypes 
and Allotypes of Immunoglobulins 

Expert Committee on the use of Human 
Immunoglobulin 

Scientific Group on the Immunotherapy 
of Cancer 

Meeting on Antibody Purification on 
Insoluble Adsorbents and Immunoglobulin 
A Purification and Characterization 

Expert Committee on Teaching of 
Immunology in the Medical Curriculum 

Meeting of Investigators on the use of 
Human Immunoglobulin Anti-D in the 
Prevention of Haemolytic Disease in 
the Newborn 

Scientific Group on the Immunology of 
Malaria 

Scientific Group on Genetics of the 
Immune Response 

Meeting of Investigators on Sub-classes 
of Human IgG 
Scientific Group on Cholera Immunology 

Scientific Group on Cell-Mediated 
Immune Responses 

Expert Committee on the WHO Immunology 
Research and Training Programme 

Informal Meeting on the Immunology of 
Parasitic Diseases 
Consultation of Experts on Basic 
Requirements for the International 
Exchange of Transplantable Organs 

Collaborating unit 

Parasitic Diseases 

Cancer 

Malaria Eradication 

Human Genetics 

Bacterial Diseases 

Parasitic Diseases 

Prague Meeting of Investigators on the 
Nomenclature of Animal Immunoglobulins 



Year Venue 

Headquarters 

Headquarters 

Regional Meetings 

SEAHO 

1968 New Delhi 

Annex II 

Title Collaborating unit 

Scientific 
the Immune 

Scientific 
Research 

Group on 
Response 

Group on 

Factors Regulating 

Treponemal oses Vënereal Diseases 
and Treponematoses 

V o .b íj г г o j i, ：, r ¡ . �» 

Seminar on the Cellular and Molecular 
Basis of the Immune Response 
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ANNEX III 

COURSES ON IMMUNOLOGY 

WHO-sponsored courses 

Annual Courses are given at the WHO Immunology Research and Training Centres as follows: 

Ibadan - opened in 1964. 

Four-month course for post-graduate students to provide them with a basic knowledge of modern 
immunology and to teach the principles of immunological techniques. Students come from Nigeria 
and neighbouring countries. 

Sao Paulo - opened in 1965. 

Course for full academic year to provide post-graduate teaching in basic immunology for 
candidates from Latin American countries. 

Mexico - opened in 1968. 

Provides a three-year graduate course in immunology for students from Mexico, 

Singapore - opened in 1969. 

Provides a four-month course for post-graduate students and other suitably qualified persons 
from Singapore and neighbouring countries. 

Inter-regional 0567 courses at international reference centres , 

The first course was held in 1969 
Immunoglobulins (which is also the WHO 
A two-week course covered functions of 
mediated immune responses and accepted 
developments in immunological research 
clinical application. 

WHO-assisted courses 

at the WHO International Reference Centre for 
Immunology Research and Training Centre, Lausanne)• 
lymphoid tissues with specific reference to cell-
students from all regions. This course covered the 
and techniques in the last five years with emphasis on 

1966 

1967 

Course on Autoimmune Serology at WHO International Reference Centre for Serology of 
Autoimmune Disorders, London 

Summer School in Immunology organized by the British Society for Immunology at the 
University of Southampton, England 

Course on the Serological Techniques for the Identification of Genetic Markers of 
Human Immunoglobulins at the WHO International Reference Centre for Genetic Factors 
of Human Immunoglobulins, Bois-Guillaume (in French). 

Course on Germ-free Animals in the Study of Immunological Reactions organized by the 
Department of Immunology, Institute of Microbiology of the Czechoslovak Academy of 
Sciences, Prague (subsequently designated WHO International Reference Centre for 
Testing of Natural Resistance Factors) (In Russian) 

Course on Autoimmune Serology at WHO International Reference Centre for Serolgy of 
Autoimmune Disorders, London 
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1968 Course on Leucocyte Typing organized by the Department of Immunohaematology of the 
University of Leiden, Netherlands 

Summer School in Immunology organized by the British Society for Immunology at the 
University of Glasgow, Scotland 

1969 Summer School in Immunology organized by the British Society for Immunology at the 
Institute of Child Health, London 

Summer School on Methods of Research in Immunodiagnosis organized at the WHO Regional 
Reference Centre for the Americas for Immunoglobulins, Buffalo, United States of 
America 

ICR01/UNESC0/WH0 Course on Molecular Aspects of Antigenicity organized by the 
Department of Chemical Immunology, The Weizmann Institute of Science, Rehovot, 
Israel 

ICRO = International Cell Research Organization. 



ANNEX IV 

FELLOWSHIPS AWARDED FOR THE STUDY OF IMMUNOLOGY 

Country 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 Total 

Bulgaria 1 1 2 
Cameroon 1 1 2 
Ceylon 2 2 
Chad 1 1 
China 2 2 

Czechoslovakia 1 1 2 
Federal Republic 

of Germany 1 1 

France 1 1 

Hungary 3 1 2 2 1 9 

Indonesia 1 1 

Iran 1 1 

Japan 1 1 

Kenya 1 1 

Malaysia 1 1 

Malta 1 1 

Mexico 1 Í 

Nigeria 1 1 • 

Pakistan 1 1 

Panama 1 1 

Philippines 1 1 

Poland 1 2 1 1 5 

Senegal 1 2 3 

Sierra Leone 1 1 

Singapore 1 1 

Spain 1 1 

Thailand 3 3 

Togo 1 1 

Tunisia 2 1 3 

United Arab 
Republic 

1 2 1 4 

Union of Soviet 
Socialist 
Republics 

1 2 1 3 7 

3 Yugoslavia 1 1 1 1 

7 

3 

Totals 3 2 i 0 3 2 2 1 8 3 3 5 6 27 65 



ANNEX V 

RESEARCH TRAINING GRANTS AWARDED FOR RESEARCH IN IMMUNOLOGY 

Country 

i 

Year 
Junior 

research 
training grant 

Senior 
research 

training grant 

Exchange of 
scientific 

workers grant 
Other Total 

Argentina 1965 1 1 
Australia 1964 

1965 
1967 
1969 

1 
1 

2 
2 6 

Brazil 1967 
1969 

1 
1 2 

Bulgaria 1967 
1969 

* 

1 2 
Cameroon 1968 1 1 
Czechoslovakia 1966 

1967 
1969 

1 

1 
1 

3 

Dahomey 1964 1 1 
Finland 1969 1 1 
• France 1965 

1968 
1 
1 2 

Greece 1968 1 1 
Hungary 1967 1 1 

India 1966 1 1 

Iran 1967 
1968 1 

1 
2 

Israel 1967 
1969 1 

1 
2 

Japan 1968 1 1 

Lebanon 1967 1 1 

Netherlands 1968 1 1 

Nigeria 1963 
1966 
1969 

1 

1 
1 

3 

Philippines 1968 1 1 

Poland 1967 
1969 1 1 

* 
1 

3 

Republic of 
Korea 1968 

** 
1 1 

Romania 1968 
1969 1 1 

1 
3 

Czechoslovak research scholarship. 
氺* Israeli research scholarship 
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RESEARCH TRAINING GRANTS AWARDED FOR RESEARCH IN IMMUNOLOGY (Continued) 

Country Year 
Junior 

research 
training grant 

Senior 
research 

training grant 

Exchange of 
scientific 

workers grant 
Other Total 

Senegal 1965 1 1 

Singapore 1963 
1968 

1 
1 2 

Switzerland 1968 1 1 

Thailand 1967 1 1 

Upper Volta 1963 1 1 

Union of 
Soviet 
Socialist 
Republics 

1967 1 1 

United Kingdom 1964 1 1 

United States 
of America 

1963 
1964 
1968 
1969 

1 

1 
1 1 

1 
4 

Totals 16 9 21 6 52 



ANNEX VI 

IMMUNOLOGICAL REFERENCE CENTRES 

Immunoglobulins 

International Reference Centre : 

Regional Reference Centre for 
the Americas : 

Institute of Biochemistry, University of Lausanne, 
Switzerland. Director: Dr D. S. Rowe 

National Cancer Institute, National Institutes of Health, 
Bethesda, United States of America. Director : Dr J. Fahey 

Genetic Factors of Human Immunoglobulins 

International Reference Centre : 

Regional Reference Centre for 
Europe : 

Regional Reference Centre for 
the Americas : 

Centre departmental de Transfusion sanguine et de Génétique 
humaine, Bois-Guillaume, France. Dr C. Ropartz 

Department of Medical Microbiology, University of Lund, 
Sweden. Director: Professor R. Grubb 

Department of Biology, Western Reserve University, 
Cleveland, United States of America. Director : 
Professor A. G. Steinberg 

Serology of Autoimmune Disorders 

International Reference Centre: 

Regional Reference Centre for 
the Americas : 

Regional Reference Centre for 
Asia and the Pacific : 

Tumour-Specific Antigens 

International Reference Centre: 

Department of Immunology, The Middlesex Hospital Medical 
School, London. Director: Professor I. M. Roitt 

Department of Bacteriology and Immunology, State University 
of New York at Buffalo. Director : Professor N. R. Rose 

Clinical Research Unit, Walter and Eliza Hall Institute of 
Medical Research, Melbourne, Australia. Director : 
Dr I. Mackay 

Gamaleja Institute of Epidemiology and 
Academy of Medical Sciences, Moscow. 

Microbiology, 
Director: Dr G. Abelev 

Testing of Natural Resistance Factors 

International Reference Centre: Department of Immunology, Institute of Microbiology, 
Czechoslovak Academy of Sciences, Prague. Director : 
Dr J. Sterzl 

Use of Immunoglobulin Anti-D in the Prevention of Rh Sensitization 

International Reference Centre: Medical Research Council Experimental Haematology Research 
Unit, St Mary's Hospital Medical School, London. 
Director : Dr N. С. Hughes-Jones 
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Regional Reference Centres for Immunology Research and Training 

WHO Immunology Research and Training Centre, Institute of Biochemistry, University of 
Lausanne, Switzerland. Head : Dr D. S. Rowe 

WHO Immunology Research and Training Centre, Medical Faculty, University of Ibadan, Nigeria. 
Head : Dr V. Houba 

PAHO/WHO Immunology Research and Training Centre, Butantan Institute, Sao Paulo, Brazil. 
Head : Professor 0. G. Bier 

WHO Immunology Research and Training Centre, University of Singapore. Head: Dr D# S. Nelson 

РАНО/WHO Immunology Research and Training Centre, Mexico City, Mexico. Co-ordinator: 
Dr J. Kumate Rodriguez 



ANNEX VII 

SUPPORT TO IMMUNOLOGICAL RESEARCH 

List of laboratories collaborating since 1963 

Study, Institute and Principal Investigator 

Immunopathology 

Nature and significance of cytophylic antibodies 
Research School of Social Studies, Australian National University 

Years 

1963-64 

Possible immune and autoimmune components in myasthenia gravis 
Mount Sinai Hospital, New York, United States of America: Dr К. E. Osserman 

WHO International Reference Centre for Serology of Autoimmune Disorders 
Middlesex Hospital Medical School, London: Professor I. M. Roitt 

1963 

1963-

WHO Regional Reference Centre for Asia and the Pacific on Serology of 
Autoimmune Disorders 
Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia : 
Dr I. Mackay 

Provision of immunological reagents for reference use in the study of 
autoimmune disorders 
Medical Research Council, London: Dr S. G. Anderson 

Traitement des maladies autoimmunes par les antimétabolites 
Cantonal Hospital, Geneva, Switzerland: Dr A. Cruchaud 

Studies on immunoglobulins and complement depositions in renal biopsies 
by immunofluorescence techniques 
St Philip Ts Hospital, London : Dr A. M. Joekes 

In vitro test for reaginic antibodies in clinical allergy 
Cantonal Hospital, Geneva, Switzerland : Dr J.-P. Girard 

Tissue antibodies and tropical hypergammaglobulins 
Baker Medical Research Institute, Prahran, Australia : Dr С. Curtain 

WHO International Reference Centre for the use of Anti-D (Rh ) in о Prevention of Rh Sensitization 
St Mary's Hospital Medical School, London: Dr N. С. Hughes-Jones 

Study on nature of antigen-antibody complexes responsible for anaphylactic 
reactions 
Faculty of Medicine, University of Rio de Janeiro: Dr N. Vaz 

Serological and experimental studies of drug-induced allergic blood dyscrasias 
Cantonal Hospital, Geneva, Switzerland: Professor P. A. Miescher 

Preparation of reference reagents for IgE 
Wallenberg Laboratory., Uppsala, Sweden: Dr H. Bennich 

1968-

1966-

1963-68 

1965 

1965-69 

1966 

1967-

1967 

1968 

1968 

Development of research and training in immunology 
Hospital de la Santa Cruz y San Pablo, Barcelona, Spain: Dr J. Vinas 1969-
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Immunochemistry 

Chemotaxis of granulocytes 
Swiss Research Institute, Davos-Platz, Switzerland: Dr E. Sorkin 

Heterogeneity of gamma-globulins and cellular differentiation 
Clínica del Lavoro Luigi Devoto, Milan, Italy : Dr В. Pernis 

Immunochemical properties of human serum albumin and its fragments 
Institut Pasteur, Paris : Dr С. Lapresle 

Study of natural antibodies (from 1967 : WHO International Reference 
Centre for Testing of Natural Resistance Factors) 
Institute of Microbiology, Czechoslovak Academy of Sciences, Prague: 
Dr J. Sterzl 

1963-68 

1963-68 

1963-66 

1963-

Immunological and biological properties of modified 丫-G immunoglobulin 
and its fragments 
Institute of Biochemistry, University of Lausanne, Switzerland: 
Professor H. Isliker 1963-

Immunochemical studies on human red blood cells 
Department of Chemical Pathology, University of Ibadan, Nigeria: 
Dr I. Udeozo 1964-65 

Immune response to malaria 
Department of Pathology, University of Lagos Medical School, Lagos: 
Professor A. Boyo 

Diagnostic methods for infectious tropical diseases 
Institut Pasteur, Dakar : Dr L. Chambón 

Immunochemical research on parasitic diseases 
Faculté de Médecine et de Pharmacie, Université de Dakar: 
Professor R. Masseyeff 

India: Dr A. Sen 

Sela 

Sela 

Development of an immunology unit 
Department of Chemistry, Bose Institute, Calcutta, 

Structural basis of antigenic specificity 
Weizmann Institute, Rehovot, Israel : Professor M. 

Heterogeneity of immunoglobulins to papain action 
Weizmann Institute, Rehovot, Israel : Professor M. 

Studies on immunoglobulins 
Institute of Biochemistry, Bucharest : Dr V. Ghetie 

Preparation of antisera to the subclasses of human IgG 
Research Institute of Immunology, Prague: Dr F. Skvaril 

Identification and characterization of pathological immunoglobulins 
American University Hospital, Beirut : Dr F. S. Farah 

1964-66 

1964-

1964-68 

1966, 
1968-

1966 

1966 

1967 

1968-

1969 

Preparation of standards for measurement of antimalarial antibodies 
Medical Research Council, London, Dr D. Bangham 1969 



Annex VII 

Immunizing agents 

Immunochemical study on bacterial polysaccharides 
Research Institute for Microbial Diseases, Osaka, Japan: Dr M. Torii 1965-67 

WHO Collaborating Laboratory 
Gamaleja Institute of Epidemiology and Microbiology, Moscow: 
Professor О. V. Baroyan 

Provision of specific antisera, immunological adjuvants, purification and 
characterization of prophylactic and diagnostic antibodies 
Swiss Serum and Vaccine Institute, Berne : Dr J. Ungar 

Immunology of protozoan and helminthic infections 
Faculty of Tropical Medicine, University of Medical Science, Bangkok : 
Dr T. Savanat 

Development of in vitro method for assay of protective malarial antibody 
Guy

1

 s Hospital Medical School, London: Professor S. Cohan 

Collaborating Laboratory with the WHO Immunology Research and Training 
Programme 
Department of Microbiology, Alexandra Hospital, Athens : Professor M. Pavlatos 

1966-

1966-68 

1966-67, 
1969 

1967 
(cont. by ME) 

1968 

Tissue antigens 

Auto-antigen-auto-antibody systems in spermatozoa 
Hôpital St Antoine, Paris: Dr G. A. Voisin 

Antigenic composition of normal and tumour cells (from 1967 : WHO International 
Reference Centre for Tumour-specific Antigens) 
Gamaleja Institute of Epidemiology and Microbiology, Moscow: the late 
Dr A. Zilber, succeeded by Dr G. Abelev 

Development of Tissue Typing Techniques and Sera 
Department of Immunohaematology, University of Leiden, Netherlands : 
Dr J. J. van Rood 

1963-64, 
1966 

1964-

1965-

Correlation between histocompatibility factors in man and tissue antigens 
and genetic control over antibody structure 

Institute of Medical Genetics, Turin, Italy : Professor R. Ceppellini 

International Workshops in Histocompatibility Typing in Leiden and Turin 

Basic immunological mechanisms 
WHO International Reference Centre for Immunoglobulins 
Institut de Biochimie, University of Lausanne, Switzerland 
Professor H. Isliker 

1965-

1965, 1967 

1964-

WHO International Reference Centre for Genetic Factors of Human 
Immunoglobulins 
Centre departmental de Transfusion sanguine et de Génétique humaine, 
Bois-Guillaume, France: Dr C. Ropartz 1965-
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WHO Regional Reference Centre for Europe for Genetic Factors of Human 
Immunoglobulins -
Department of Medical Microbiology, University of Lund, Sweden : 
Professor R# Grubb 

Biosynthesis of Antibodies 
Institute of Molecular Biology, Academy of Sciences, Moscow: 
Dr R. Nezlin 

Identification of lymphocyte population transfer 
Walter and Eliza Hall Institute of Medical Research, Melbourne : 
Professor G. Nossal 

1965-

1966-

1968-70 

Study on lymphocytes 
Institute of Clinical Medicine, Bari, Italy: Dr A. Tursi 1969 


