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299 (43.1%) have begun lew activities in keeping 
with their fellowship studies; 

475 (68.5%) have been able to introduce new methods; 

... . 

285. (4i,l%'a) have established new services; 
, . .  

452' (65.2%) have imparted the knowledge gained to others 
by means of conferences and by articles in 
medical journals; 

580 (83.7%) are  engaged in training activities; 

203 (29.3%) are  engaged in some type of research work; 

128 (18.5',$) have maintained some degree of contact 
with othcr fellows and officials whom they 
came to know during their studies, and 

27 ( 3.9 5%) have been on international assignments. 

(2) Fellowships in iMedical Subjects from Other Sources 

According to available informatlon,'~f~haniatan received 7 fellowships in 
medical subjects from the USSR; 3 from Czechoslovakia, 2 from France and 9 
from the Federal Republic of Germany; the Colombo Plan granted 28 such fellow- 
ships to Burma; 10 to Ceylon; 19 to India; 7 to Indonesia; 7 to Nepal, and 12 to 
Thailand; the USAID awarded 47 to India; 3 to Indonesia; 9 to Nepal and 24 to 
Thailand. In addition, Ceylon receivcd 1 from the United States Education 
Foundation; India received 18 from the Ford Foundation and 13 from the Rockefeller 
Foundation; Indonesia received 5 from the Swedish Agency for International 
Assistance and 2 from two other sources; Thailand received 1 from the Rockefeller 
Foundation, 1 from the British Council, 2 from France, 2 from Israel, 1 from 
Switzerland, 1 from the International ~ t o m i c  Energy Agency and 5 from otiler 
sources. 

8. ASSISTANCE TO RESEARCH 

Since its inception, WHO has been engaged in assistance to and p.romotion 
of research. Increased impetus was given to &is effort, with the introduction of 
the WHO Intensified Medical Research programme in 1958. During the ensuing 
years, the role of the Organization in  international research has been increasingly 
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felt. The scope of its co-operation in research endeavour has broadened 
from its early concentration on communicable diseases to such new fields 
a s  studies concerned with cancer, cardiovascular diseases, radiation 
medicine, immunology and human genetics. In this context, attention is 
called to the Director-General's report on "The Medical Research Progrmme 
of  WHO'^^, oovering tbc period 1958-1963, presented to tbc 33rd meeting of the 
Executive Board and the Seventeenth World Health Assembly. 

Although responsibility for research activities under the intensified 
programme rests with the Director-General, the Regional Office has, from 
the start, been in touch with projects undertaken in the Region Certain of 
these projects have been reinforced by staff provided by the Regional Office. 

During the year the Regional Office issued a further number of Research 
News (No. 'I), describing research activities in some of the institutions in India. 
Research News (No. 6), issued in 1963, contained a description of research 
projects undertaken in Ceylon, Indonesia and Thailand. 

The following sections of this chapter are  an attempt to summarize WHO 
assistance to research in the Region during the past year. 

8.1 Malaria 

Vector Resistance to Insecticides 

The field research on the selection of resistant strains in anophelines 
conducted in Central Java has yielded useful results. In this study, different 
insecticides were used singly o r  in mixtures. The following results were obtained: 
(a) Under local conditions in Central Java, malathion at  a dosage of 2 g m / d  gave 
satisfactory residual effect for nearly four months; @) The selection of dieldrin- 
resistant strains might be delayed by using a mixture of insecticides, the most 
suitable mixture being gamma BHC 0.5 gm/m2 plus malathion 1 gm/m2 or 
dieldrin 0.25 gm/m2 plus malathion 1 gm/mZ. 

Dynamics of Drug-Resistance of Plasmodia 

A research programme on the dynamics of induced resistance of malaria 
parasites to drugs was continued at  the National Institute of Communicable Diseases, 
Delhi, with a grant from WHO. This work indicated that the selection of 
~ramethamine-resistant strains of P. bastianellii was more rapid when large 

'A special publication issued by WHO, Geneva 
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populations of the parasites were ex.>osed to single high doses of the drug than 
when small populations were exposed to gradually increasing small doses. It 
was also observed that a coinbination of DDS and pyramethamine is likely to 
reduce the chances of selection of resistant strains. The results also showed 
that these drugs potentiate each other and that, therefore, when the drugs a r e  
used in combination much smaller doses of each drug are  required than when 
they are  used singly. 

Simian Malaria Parasites 

Simian malaria parasites, P. cynomol@ and P. found a s  natural 
infection in monkeys in South India, were shown to be capable of completing 
their development in A. stephensi and A. fluviatilis in the laboratory. However, 
human volunteers bitten by these infected mosquitoes have not developed the 
infection. This work is being continued by the National Institute of Communicable 
Diseases, Delbi. 

8.2 Insecticides 

A document on "The WHO Collaborative Scheme for the Development, 
Evaluation and Testing of New Insecticides" was presented and discussed a t  the 
sixteenth session of the Regional Committee. The Thirteenth Report of the 
Expert Committee on Insecticides was published during the year. It contains 
an up-to-date series of recommended methods of vector control. The latter have 
been drawn up with the collaboration of scientists throughout the world and include 
the results of studies undertaken by the Organization in evaluation programmes. 

As part of the general programme for the control of Culex fatigans 
(associated with the work of the WHO Filariasis Research Unit in Rangoon), the 
Organization is undertaking investigations into (1) compounds that might be used 
for the control of Culex fatigans, and (2) the existing cross-resistance to these 
materials. 

8.3 Tuberculosis 

The Tuberculosis Chemotherapy Centre, Madras, has continued to 
contribute decisively to She development of appropriate and suitable tools for the 
control of tuberculosis, especially in countries in which the prevalence of the 
disease is high and the resources for comprehensive control measures a r e  limited. 



SEA/RC17/2 
Page 62 

The main feature of the Centre's research work last year was the firm 
recommendation of an intermittent regimen consisting of streptomycin and 
isoniazid, which makes complete supervision of the administration of drugs 
possible. This can ensure maximum therapeutic effect and prevent wastage 
of costly drugs. Following the success of this twice-weekly regimen, in which 
streptomycin is given together with isoniazid in high dosage,and which has 
proved not only a s  effective a s  the standard daily treatment with PAS plus 
isoniazid at conventional doses but also three times cheaper than the standard 
treatment, another study has recently been started, to compare the therapeutic 
efficiency of a once-weekly regimen with streptomycin plus i so~az id .  

Besides investigating the relative efficacy of intermittent chemotherapy 
with other drugs and the importance of drug dosage in relation to therapeutic 
effect and occurrence of drug toxicity, studies of the comparative efficiency of 
isoniazid plus PAS (as standard treatment) with other cheaper double-drug 
regimens containing isoniazid a s  the base have been started. This involves a 
variation of the companion drug to isoniazid on a variation of dosage and/or the 
duration of administering the two drugs for the initial period, after which 
isoniazid is given alone for the remaining period of treatment. The use of 
thiacetazone a s  a companion drug to isoniazid effects a fall in the cost of treat- 
ment to one fifth of that of the PAS/isoniazid standard treatment; lowering the 
dosage, while also shortening the period during which PAS is given together 
with isoniazid in the initial stage of treatment, may cut the cost to one third of 
the standard regimen. 

Another line of research carried out by the Centre is concerned with 
studies on the prevention of relapse after one year's chemotherapy and with 
the treatment of patients in whom primary chemotherapy has failed, owing to 
resistance to one or  more of thc three common "first line" drugs. It is of 
immediate importance to establish firm knowledge on the various "second line" 
regimens a s  regards their respective therapeutic efficacy a s  well a s  their 
overall economy. In this context, the results of a controlled comparison of 
cycloserine plus ethionamide with cycloserine plus thiacetazone were published 
during the year, indicating that cycloserine plus ethionamide is a valuable 
combination, whereas the latter combination with thiacetazone is of little value 
in the treatment of tuberculosis when the organisms are  resistant to streptomycin 
and/or PAS. A list of papers emanating from the Tuberculosis Chemotherapy 
Centre, Madras, which have been published or  were under preparation during the 
year, is given a s  Annex 6. 
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In addition to the new studies referred to above, earlier studies such 
a s  the study on isoniazid plus PAS compared with three regimens of isoniazid 
alone and the comparison between home and sanatorium treatment of the 
patients treated a s  well as  their contacts, were continued or followed up. 
Almost the whole of the study population which was originally included in the 
trials is still available for examination after five years. 

Along with the foregoing clinical trials, the laboratory of the Centre 
has embarked upon a number of related special studies, e. g., on new and more 
complex methods of determining bacterial drug sensitivity before and during 
treatment; on techniques for measuring the proportion of resistant organisms 
in a given population of tubercle bacilli; on improved methods to prevent 
contamination of cultures of M. tuberculosis without interfering with its growth; 
on serum concentrations of chemotherapeutic drugs, biochemical tests for 
drug toxicity and urine tests for drug taking; on the association between guinea- 
pig virulence and susceptibility to hydrogen and catalase activity in isoniazid- 
sensitive and isoniazid-resistant strains on the one hand and between thiacetazone 
and PAS sensitivity on the other. 

The last-mentioned study is  of great interest in connection with 
previous investigations on the geographical distribution of attenuated tubercle 
bacilli. At present, tuberculosis cultures from Afghanistan, Burma and 
Indonesia are  bcing collected, to cxtcnd the scope af these invcstigatiom on 
geographical differences to countries outside India and Thailand, for which 
relevant data have already been collected and published in co-operation with 
the British Medical Research Council. 

The laboratory capacity of the Tuberculosis Chemotherapy Centre, 
Madras, has been increased in order to meet the extra work-load in connection 
with a drug resistance survey in India carried out by the Indim Council of 
Medical Research. 

Pilot trials on the applicability, acceptability and general suitability 
of thiacetazone plus INH on a mass scale a r e  now being carried out at Bangalore 
(India) and Bangkok in continuation of previous studies undertaken by the .' 
Tuberculosis Chemotherapy Centre, Madras. A list of publications of the 
National Tuberculosis Institute, Bangalore, is given in Annex 7. This reflects 
the wide range of applied research in the field of epidemiology, sociology, 
operations research, etc., performed by the Institute. 

The Tuberculosis Research Unit at Madanapalle (India), with financial 
assistance from the Indian Council of Medical Research and with a grant from 
WHO, has continued its tuberculosis control programme in Madanapalle town 
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and villages. It has also maintained studies on domiciliary drug therapy on a 
community basis, and is preparing for a co-operative study of the character- 
istics of Indian mycobacteria. A report on the incidence of tuberculosis in 
the Madanapalle study population was completed and is being published in the 
WHO Bulletin under the title "Observations on the protective effect of BCG 
vaccination in a South M i a n  rural population". From this study it is concluded 
that BCG vaccination has produced a significant reduction in tuberculosis cases. 
The degree of protection may be about 50 -60 per cent, although no precise 
estimate can be given yet,owing to the limited material available. 

8.4 Smallpox 

The Smallpox Research Unit established at  the Infectious Diseases 
Hospital, Madras, was assisted with further grants from the WHO Medical 
Research Fund. Studies in the last two years showed that (a) the administra- 
tion of a specific gamma-globulin to intimate family contacts was effective in 
the prevention of the disease; (b) the virus was absent from the mouth and 
throat of patients during the first two days of the disease and was found only 
occasionally on the third day, after which it was found regularly; (c) the virus 
was found in only one of 38 attempts in a i r  samplings from smallpox wards, 
and (d) dried smallpox vaccine was much more effective in revaccinations than 
a fresh buffalo calf lymph vaccine, even after this had proved effective in 
primary vaccinations. Studies on the epidemiology, immunology, prevention 
and treatment of smallpox, in particular trials with anti-viral drugs, were 
carried out in Madras during the year. 

8.5 Cholera 

The present WHO-assisted cholera research programme was outlined 
by the Scientific Group on Cholera which met in 1962. During the year under 
review, emphasis was placed on a few items of immediate, practical importance 
for the control of the disease and eventual eradication Priority was given to 
(l) cholera vaccine studies and (2) bacteriophage study. As a joint undertaking 
of WHO, the Government of West Bengal and the Indian Council of Medical 
Research, a controlled field trial of cholera vaccine was started in Calcutta 
in March 1964. 

The following studies were also supported by WHO: 

(1) Studies for bacteriophage-typing and subsequently for the 
possible effect of bacteriophage on the prevention and 
treatment of cholera, by the M i a n  Institute of Biochemistry 
and Experimental Medicine in Calcutta. 
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(2) Genetic studies of vibrios, by the Calcutta Institute of 
Public Health. 

(3) Patho-physiology of cholera and experimental work, by 
the Haffkine Institute, Bombay. 

8.6 Leprosy 

WHO assistance was given to continuing research on the value of 
chemoprophylaxis of healthy child contacts with sulphones, on trials with anti- 
leprosy drugs, and on the standardization of lepromin. These studies are  being 
undertaken by the Central Leprosy Teaching and Research Institute, Chingleput 
(Madras State). 

In April 1964 a long-term research project was skirted in Burma with a 
trial of BCG in the prevention of leprosy. 

Through the Medical Research Fund, assistance was continued to the 
Venereal-Disease Laboratory of the Institute of Venereology. Madras, for 
studies which aim at defining certain survival factors of treponemes in vitro 
and in vivo. 

Assistance was also given to the Venereal Disease and Yaws Research 
Institute in Surabaya, Indonesia, in undertaking research on survival of 
treponemes on the body surface. 

8.8 Migratory Birds in their Role a s  Disseminators 
of Arthropod-Borne Viruses 

In collaboration with the Bombay Natural History Society, WHO continued 
its long-term studies on the epidemiology of the arboviruses and the role played 
by migratory birds in their dissemination 

8.9 Measles Vaccine Trials 

With some assistance from WHO, the All-India Institute of Medical 
Sciences and the Irwin Hospital, New Delhi, continued to participate in the 
WHO collaborative studies on measles vaccines. 
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8.10 Rabies 

WHO assistance to collaborative studies in India, with the Pasteur 
Institute, Coonoor, and the Central Research Institute, Kasauli, was conti- 
nued. This research concerns the pathogenesis of rabies and immunization 
in man and animals. 

8.11 Respiratory Viruses 

WHO has planned a collaborative survey on respiratory virus infection 
in children under five years of age from various countries. The aim of this 
survey would be to ascertain thc importance of the various respiratory diseases 
as  a cause of morbidity and mortality in children. Such studies have been 
planned in Celcutta. 

8.12 Filariasis 

The WHO Filariasis Research Unit in Rangoon continued its basic studies 
on mosquito vectors of filariasis, particularly on their ecology, bionomics, 
genetics, vectorial capacity, insecticide susceptibility and cross-resistance 
to different compounds. It is hoped that the Unit will serve a s  a centre foi! 
visiting research workers on filariasis throughout South-East Asia. 

8.13 Environmental Health 

The various divisions and field laboratories of the Central Public 
Health Engineering Research Institute, Nagpur (India), have been engaged in 
many fields of research, including evaluation of the performance of water 
treatment plants (rapid filtration plants) and sewage treatment plants; the use 
of indigenous materials like Nirmali seeds in coagulation; defluoridation and 
demineralization of water; disinfection of rural water supplies; use of synthetic 
media for examination of coliform organisms in water; hydraulic studies of a 
water distribution network: river and reservoir survey and hydro-biological 
studies; nightsoil digestion; cowdung digestion; sewage farming; oxidation 
pond treatment, including entomological studies; industrial waste treatment 
(dairy, citrus, canning, straw board and textile mill waste); industrial 
hygiene studies in the manufacture of ferro-manganese alloys, fertilizers, 
and insecticides. 



SEA/RC17/2 
Page 67 

The Institute has also been the centre for symposia on environmental 
sciences and engineering education, mch as  a Seminar on Public Health 
Engineering Education, and another on Waste Treatment by Oxidation Ponds - 
bdh held in October 1963, with WHO assistance. 

The United Nations Special Fund has provided equipment to the Institute; 
WHO has assigned short-term consultants (see India 176 in Part  III). 

8.14 Nutrition - Anaemias 

Studies to determine the lowest level of supplementation with iron and/ 
o r  folic acid which would be effective a s  a prophylactic measure have been 
continued under the Indian Council of Medical Research. A grant was made 
by WHO Headquarters to assist with the continuation of these studies. 

Haematological studies to determine the availability or  iron in food 
have also continued at the A1 1-India Institute of Medical Sciences, New Delhi, 
with some assistance from WHO. 

A WHO research fellow from India continued receiving special training 
in research methods on iron deficiency in anaemia in the United States of 
America. 

8.15 Human Population Genetics 

Collaborative field research investigation by a WHO research team 
and Indian staff in the genetical structure of populations in the malarious 
areas of Andhra Pradesh was undertaken from mid-December 1963 to the end 
of March 1964. The main aim of this investigation was to study the distribution 
of thalassaemia, sickle cell trait and Glucose-6-Phosphate Dehydrogenase 
deficiency (GGPD deficiency). in  an  area where malignant malaria is still 
active. In this way it should be possible to draw a final conclusion with 
reference to the hypothesis that malaria might have been the ecological factor 
responsible for the selection of these genetical traits which share the 
peculiarity of disturbing the required symbiosis between the host red cells 
and the Plasmodium parasite. The additional data collected might possibly 
lead to information regarding the interaction at  a population level between 
GGPD deficiency and colour blindness of the severe type. If the hypothesis 
of the selection of deuteranopia via close linkage with G6PD locus is correct, 
the excess of coupling phases should be a t  the maximum in active malarious 
areas. 
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8.16 Radiation 

The anslysesef the data collected by a WHO team for studies in human 
population genetics in areas.of high natural background radiation in Ceylon and 
in India have been forwarded to the respective governments. Chronic natural 
irradiation is high enough in certain places to justify cytogenic and other 
research activities which are  likely to yield useful information. 

8.17 Cancer 

An International Reference Centre for the histopathology of oropharyngeal 
tumours has been established in the S. N. Medical College, Agra (India), to which 
a grant was made from the WHO Medical Research Fund, A WHO epidemiologist 
has been carrying out epidemiological surveys in India and in Ceylon. A pilot 
project for the assessment of the degree of prevalence of oropharyngeal tumours 
has been started in Mainpuri District of Uttar Pradesh (India). 

9. TECHNICAL PUBLICATIONS. DOCUMENTS AND REFERENCE SERVICES 

The Regional Office continued to distribute various WHO publications. 
documents and other technical information material, The scheme introduced 
by the Regional Office for taking over the sales of priced WHO publications has 
now completed its first year, and the results are  encouraging. Many more 
books and pamphlets were added to the Library in the course of the year. These 
and other developments a r e  described below. 

9.1 Preparation and Distribution of Documents 

In view of the large demand, the following reports issued by the Regional 
Office were printed and widely distributed: (1) Report on the FAO/UNICEF/WHO 
Nutrition Seminar for South and East Asia, held in Hyderabad in October 1962; 
(2) Report on the Inter-country Seminar on Protein Malnutrition in Children, 
also held in Hyderabad in January 1963; (3) Assignment Report of Mr D.R. E. Ernborg, 
Engineeqon Improvement of X-ray Services in India. 

Other important documents brought out and distributed were: (1) the 
Report on the Regional Seminar on Health Statistics (Hospital Statistics), held 
in Bangkdr in December 1962; (2) two further numbers of the Medical Education 
Bulletin; (3) Research News (No. I ) ,  and (4) two further issues of the Technical 
Circular on Health Education (TC/HE/13 and 14). 


