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229 (30.1%) are engaged in some type of research work; 
149 419.6%) have maintained some degree of contact with 

other fellows and officials whom they came to know 
during their studies; and 

28 ( 3.7%) have been on international assignments. 

. (2) Fellowships in Medical Subjects from Other Sources 

Tn addition to fellowships awdrded by WHO and UNICEF, according to 
available information, the Colombo Plan awarded 2 fellowships to Afghanistan, 
23 to ~ u r m a ,  9 to Ceylon, 16 to India, 7 to Nepal and 8 to Thailand. The 
USAID awarded 5 fellowships to Afghanistan, 37 to India, 6 to. Nepal and 23 
to Thailand. In addition, Afghanistan received 10 fellowships from the' French 
Gouernment, 4 from the Government of USSR and 3 from the FederalRepublic 
of Germany; India received 5 from the Rockefeller Foundation and 2 from the 
Ford Foundation; Thailand received '7 from the French Government, 2 from 
the British Council, 2 from FAO, 1 from the Swedish Government a d  3 from 
other sources. 

, . .  . . ! . , 

. . 

8. ASSISTANCE TO RESEARCH 

8.1 Malaria 

Dynamics of Drug Resistance of Plasmodia _ 
A research on the mechanism and dynamics of resistance of 

malaria parasites to drugs was continued at the National Institute of Communi- 
cable Diseases, Delhi, with a ,gr 'h t ' f ' ro i -  WO Headquarters. The comparative 
studies indicated that the size of primary inoculation influenced the degree of 
resistance and that the dose ofthe drug and also the sikeof'parasitepopulation 
at the time of exposure play a role in the speed of selection of the resistant 
strain. . . .  

,. . 

~ '32 i fo ld  l'eiistant straih df P.C. bastianellii m'&t&ed without exposue 
to pyrimethamine and sub-passaged 29 times retained a residual eight-fold 
resistance, whereasan eigfit-fold pyrimethamine reitstant strainselected in 
the presence of intense immunity of thc hosts remained stable whch'it was sub- 
passaged 25 times without exposure to the drug. . ,;,:., . .,. 

A 128-fold pyrimethamine rebistant strain && noted t3 be seisitive to 
a combination of DDS and pyrimethamine. 

, . . ,  , ,> I.! 

, . .  , ,  , . . , ' '  . . . . 
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A resistant strain against chloroquine could not be selected in splenecto- 
mized animals even in the presence of a high parasite population of P. c. bastianellii. 

Investigation of Simian Malaria in Ceylon 

Investigation of simian malaria in Ceylon was undertaken at  the Department 
of Parasitology, Colombo Faculty of Medicine, with support from WHO Headquarters. 
Since the beginning of these investigations, 64 monkeys have been examined, 16 
of which have been found to be infected with different Plasmodium species. At 
least three species of Plasmodium have been isolated from local monkeys, namely 
a P.-ynomolrti-type parasite (probably a different sub-species), P. shortii, which 
is generally evident in chronically infected monkeys but becomes masked by the 
P. cynomolRi parasite when infected blood is transferred to clean monkeys, and 
a new parasite, closely related antigenically and morphologically to P. coatnw. 

Attempts so far to find a laboratory vector o r  to transmit the parasite to 
man have proved unsuccessful. 

Relation of Haemoglobin T-s and Thalassaemia to Susceptibility 
to Malaria Infection, with Particular Reference to Infanta and 
Children in Thailand 

This research is being continued, with a grant from WHO Headquarters,' 
in the Faculty of Tropical Medicine, University of Medical Science6,in Bangkok 

A pilot survey was carried out in Nakornrajsrima Province, in north-east 
Thilandon blood samples collected from 15 infants (3-12 months old) and from 
75 children (1-3 years old). The results obtained revealed that: 

(a) the percentage of children with HbE trait (AE + EE) was 28.8 

@) the percentage of children with thalassaemia trait (a and b) was 4.4 

(c) the crude parasite rate was 13.3 per cent 

(d) the incidence of P. fa lc iwrup was 66.6% and that of P. vivax 33.4% 

(e) the normal individuals (AA) had a P. falcipanun infection rate of 
10.6 per cent 

(0 the individuals with hemoglobin E trait (AE + EE) had a 
P. falciparum infection rate of 12.5 per cent. 

Another survey was conducted in Rayong Province, in which 413 blood 
samples were collected (from 120 infants and from 293 children) and examined 
for GGPD deficiency and malaria parasites. Initial results of the analysis indicated 
that haemoglobin F and E possibly have something to do with protection against 
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malaria, but that definitely GGPD deficiency offers no protection. It may be 
possible to give a dear-cut answer after some 500 more children have been 
examined. 

As part of a global research programme for the control of plague, 
mosquito-borne haemorrhagic fever and filariasis, the Organization, in collabo- 
ration with governments in the Region, undertook investigations on the suscepti- 
bility of flea vectors, Acdcs aegypti and Culex fatigans, to various insecticide 
compounds. 

A good deal of work in this field a s  applicable to Culex fatigans is  being 
done in association with the work of the WHO Filariasis Research Unit in Rangoon. 

WHO Headquarters periodically issues an up-to-date series of recommended 
methods of vector control, including information on thc toxicology of the various 
compounds in usc. 

8.3 Tuberculosis 

The Tuberculosis Chemotherapy Centre in Madras continued its basic 
research on the devclopment of suitable, practical and economical treatment 
regimens for tubcreulosis, applicable to countries whosc resources are  limited. 

As a continuation of earlier studies, the relapse ratc among patients 
initially treated for one year in their homes or  in a sanatorium was investigated 
over a four-year follow-up period; there was no differencc found between the two 
groups of patients, demonstrating that diet, the amount of rest  and conditions of 
accommodation can influence very little thc occurrcnce of relapse when good 
chemotherapy is administered for an adequate length of time. It was also shown 
that the attack rate among contacts of the patients in the groups mentioned was 
the same over a five-year period of follow-up. 

Another study, still in progress, is  to determine whether isoniazid given 
in different dosages and lengths of time to patients with bacteriologically quiescent 
disease can prevent relapse in cases with and without residual cavitation after 
one ycar. Other studics rclatc to the comparative cfficacy of various combinations 
of drugs given to patients who failed to respond to primary chemotherapy,and the 
comparison of the isoniazid-plus-thiacctazone regimen with two regimens of 
isoniazid plus PAS (about five times a s  expensive). The thiacetazone regimen 
appear6 to  be equally effective. 

Following the success of the twice-weekly intermittent regimen, a study 
was started to investigate various once-weekly regimens with or without an 
initial period of intensive treatment. Another new study was designed to determine 
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effective treatment for patients who failed to respond satisfactorily to previous 
treatment for pulmonary tuberculosis and are  resistant to streptomycin and 
isoniazid. In connection with the main clinical study on once-weekly inter- 
mittent regimens, the determination of blood concentration of the respective 
drugs a t  1, 2, 3 and 6 hours is carried out by the laboratory, and proportional 
sensitivity tests for these drugs a re  madec Furthermore, different methods 
for the detection of isoniazid and its metabolites in the urine were compared, 
and new tests were designed not only for the detection of imhiatid and its 
metabolites in urine but also for drugs such a s  pyrazimmide, cycloserine and 
ethionamide. Other studies dealt with pyrazinamide toxicity and the determina- 
tion of this drug in serum and in the tissues of mice, the metabolism of ethiona- 
mide in man, P-aminosalicylic acid levels in guinea-pig blood, and the estima- 
tions of serum glutarnicoxalacetic acid and transaminase activity. The identifi- 
cation, characterization and estimation of the metabolic degradation products of 
relevant drugs in man and experimental animals a re  essential for the study of 
the absorption, distribution and excretion patterns of such drugs and the identifi- 
cation of the active principles in them. 

A list of papers prepared by the staff of the Centre duringthe year under 
review is given in Annex 6. 

Research has also been carried out in other tuberculosis projects in the 
Region, e. g. on the acceptability of thiacetazone combined with iwniazid and on 
the relationship between tuberculin allergy and development in time of local BCG 
vaccination lesions. Manifold operational, epidemiological and sociological 
studies were undertaken at the National Tuberculosis Institute, Bangalore, India, 
A list of publications emanating from this Institute is given in Annex 7. 

The Tuberculosis Research Unit at Madanapalle (India), which has received 
financial assistance from the WHO research programme, continued with its three 
major enquiries - namely, a study of the tuberculosis epidemiology and the effect 
of modern tuberculosis control methods in a rural population of about 68 000 in 
and around Madanapalle, the community effect of domiciliary drug therapy on all 
existing tuberculosis cases in twelve small tow118 within a distance of 100 miles 
of Madanapalle, and a bacteriological investigation into the types of mycobacteria 
which are  prevalent in the study area. 

The Smallpox Research Unit at the Infectious Diseases Hospital, Madras, 
was assisted with a further grant from WHO Headquarters. The Unit continued 
its studies on the epidemiology, immunology, prevention and treatment of smallpox, 
including trials with anti-viral drugs. 
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8.5 Cholera 

A WHO Scientific Group on Cholera Research met in Manila in November 
1964, and reviewed the progress made since its last meeting and the meeting of 
the group of laboratory workers on vaccine studies, both held in 1962. Various 
aspects of cholera research, such as microbiological and serological studies, 
studies in pathophysiology nnd therapy, epidemiologicd studies, prevention, etc., 
were considered, and the progress ~f the cholera vaccine field trials carried out 
in the Philippines, Paklstan and India was reviewed. On the basis of these studies, 
proposals were formulated for a global WHO research programme on cholera. 

The results ot the controlled field trials of cholera vaccines carried out 
in Calcutta in 1964 were analysed. As there was, hgwever, an unusually low 
cholera incidence in the study area in 1964, the Government, the Indian Council 
of Medical Research and WHO agreed, in ~ r d e r  tc~ obtain in 1965 statistically 
significant results 3n the degree of cffectiveness of vaccines for classical 
cholera and El Tor, tO initiate an extended field trial as from February 1965. 
This trial, in which a WHO team is participating, is proceeding satisfactorily. 

The WHO International Ceqtre for ~ i b r i i  Phage Typing, established 
earlier at the Indian Institute of Biochemistry and Experimental Medicine, 
Calcutta, has continued its very useful assistance in phage-typing and tracing 
the progressive invasion of El Tor vibrio into countries of the South-East Asia 
and Western Pacific Regions. 

Also supported by WHO Headquartcrs were (1) genetic studies of vibrios, 
.by the Calcutta Institute of Public Health and by the Central Drug Research 
Institute, Lucknow, and (2) research into the pathsphysiology of cholera, of 
cholera vaccines and of experimental cholera in infant rabbits, by the Haffkine 
Institute, Bombay. 

8.6 Leprosy 

WHO Headquartcrs continued to asslst the Central Leprosy Teaching and 
Research Institute, Chingleput (Madras State), in its research work on the value 
of chemoprophylaxis with sulphanes in healthy child contacts, on trials with anti- 
leprosy drugs, and on the standardization of lepromin. 

Assistance was given to studics Jn the cultivation of M. leprxe cbz'ied 
out by the Indian Cancer Research Ccntre, Bombay. 

A WHO leprosy team continued its studies in Bufma 3n the epidemiolsgy 
, of leprosy and the possible rale of BCG in the prevention of the disease, in an 

inter-regional project. 
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8.7 Treponematoses 

The studies at the Venereal Disease Laboratory of the Institute of 
Venereology, Madras, aimed at  defining certain survival factors of treponemes 
in vitro and in are  still being supported by WHO Headquarters. 

The Venereal Disease and Yaws Research Institute in Surabaya, Indonesia, 
continued its research on the survival of treponemes on the body surface, which 
WHO also assisted 

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

The Bombay Natural History Societywas further assisted in its studies 
on the role of birds a s  disseminators of arthropod-borne viruses, Field stations, 
staffed by ornithologists from the Society and also with entomologists and 
uimlogists from other institutions, were established along the routes of migrating 
birds during the migration season. Birds are  netted, ringed and examined for 
ectoparasites;ectoparasites were collected from entomological atudles and for 
virus investigations, and organs, tissues and samples of blood from birds were 
also obtained for virological and immunological studies. 

As part of a WHO collaborative study, the Bombay Natural History Society 
collaborates with the Virus Research Centre, Poona, the Institute of Diseases 
with Natural Foci in Omsk, USSR, and the Regional Reference Centre for Arthropod- 
Borne Viruses at  the Institute of Poliomyelitis and Virus Encephalitis in Moscow. 

8.9 Rabies 

The Pasteur Institute, Coonoor, has in recent years collaborated in WHO 
research into the immunization of man and animals against rabies. The research 
is continuing on (a) the paths and mode of spread o'f the rabies virus in the animal 
body, using the fluorescent antibody technique for the identification of the virus, 
@) the immunogenicity of duck-embryo and avianized vaccines in experimental 
animals - comparative studies to assess their efficiency in post-exposure treatment, 
and (c) the immunization of exposed persons with antirabies serum and vaccines, 
using techniques comparable with those employed in previous WHO co-ordinated 
studies. 

8.10 Measles Vaccine Trials 

The All-India Institute of Medical Sciences and the Irwin Hospital, New Delhi, 
have continued to take part in the WHO collaborative studies on measles vaccines, 
including live attenuated and inactivated vaccines. The aim of the studies is to 
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determine (a) the relative severity of the reactions and the level of antibodies 
produced by thc various mcasles virus vaccine strains available, and @) the 
rcaction and degree of protection affordcd by the regimen in which one dose of 
inactivated vaccine i s  followcd by onc dose of livc vaccine. 

8.11 Diarrhoea1 Diseases 

Thc study on diarrhoea1 diseases being carried out in Ceylon with the 
assistance of a WHO bacteriologist is  dcscribcd in Section 1.4. l(4). 

8.12 Hacmorrhagic Fever 

The global surveillancc programme being promoted by WHO Headquarters 
and the measures being planned to control haemorrhagic fever and dengue and 
chikungunya infections arc described in detail in Section 1.4.2(3). 

.The WHO consultant in Mdes  aewpti assigned to Bangkok assisted in 
the continuation of studies of this vector in Thailand. 

8.13 Other Arboviruses 

Assistance was given by a WHO consultant to various laboratories under- 
taking investigation on the arboviruses. Work being done in the countries of the 
Region is described in Section 1.4.2(4). 

8.14 Respiratory Viruses 

As part of a WHO collaborative study and with assistance from the 
O w a t i o n ,  a survey of virus infections in children under five years of age has 
been initiated a t  the All-India Institute of Medical Sciences, New Delhi The aim 
is to ascertain the importance of virus diseases a s  a cause of 
morbidity and mortality in children in countries from which data a r e  not available. 
It is expected that other laboratories will participate in this work in the coming 
year. 

8.15 Filariasis 

The Filariasis Research Unit in Rangoon set up by WHO Headquarters in 
1962 continued i ts  basic studies on mosquito vectors of filariasis, particularly 
on their ecology, bionomics, genetics, vectorial capacity, insecticide susceptibility 
and cross-resistance to different compounds. The unit also serves a s  a centre 
for visiting research workers on filariasis from South-East Asia and from other 
regions. 
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Assistance was given to the Dqpartmeent of Parasitology, University 
of Ceylon, in establishing a laboratory vector for B w i a  buckleyi, with the 
aim of studying the life cycle of the parasite in the vector and in vertebrate 
hosts, and in undertakir;g immunochemical studies. 

8.16 Brucellosis 

Work continued on the controlled field trial of Bruqella vaccines, to 
determine the degree of protection afforded to man and animals, which is being 
carried out a s  part of the WHO-assisted project in Mongolia~ 

8.17 Environmental Health 

The Central Public Health Engineering Research Institute, Nagpur (India), 
has expanded the scale of its research activities. Many technical papers on the 
various subjects under study have been produced o r  are  under preparation. The 
main emphasis is at  present on water, sewage and industrial wastes; attention 
is also given to industrial hygiene, a i r  pollution and rural sanitation. 

The following grouping gives an idea of the main topics under study: water 
quality criteria; flocculation, coagula.tion and sedimentation; fi1tration;deminerali- 
zation, electrodialysis and solar still; defluoridation; disinfection; distribution; 
characterization of sewage; characteristics .and treatment of industrial wastes; 
design of sewerage systems; sedimentation of wastes; high-rate digestion of 
organic waste solids; high-rate "bio-filtration"; modified activated sludge treat- 
ment; oxidation ponds; effluent for farm irrigation; high-rate mechanical cornposting 
of refuse; industrial hygiene; a i r  pollution, and rural sanitation. 

Under the allocation from the United Nations Special Fund, a substantial 
amount of research equipment has been provided during the year, and WHO short- 
term consultants have advised on the programmes. 

8.18 Nutritional Anaemias 

The Department of Pathology of the All-India Institute of Medical Sciences, 
New Delhi, continued to make an important contribution to the WHO-assisted 
research programmes on anaemias. 

Studies on anaemia in pregnancy a r e  being carried out in India in a rural 
area (Balabgarh, Punjab) and in an urban one in south Delhi. These studies 
include determinations of serum iron, serum iron-binding capacity, vitamin B12 
and folate levels. Serum vitamin Bl2 and folate levels in pregnantwomenappear 
to be significantly lower in rural a s  compared to urban areas. 
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The Department of Pathology of the Institute also serves a s  a reference 
centre for collaborative studies on tissue iron content and undertakes evaluation 
of haemosiderin in liver specimens taken from medico-legal or  hospital 
autopsies. Liver samples a rc  reccived for examination from cowtries in Africa 
and from Venezuela, the United States of America, the Unitcd Kingdom, 
Malaysia (Singapore) and Hong Kong. The lowest iron concentrations of all 
have been found in specimens from India, and this tallies well with the high 
prevalence of iron'deficiency anaemia in the country. 

The Intcrnational Reference Centre for the Histopathology of Oropharyngeal 
Tumours, established at the S. N. Medical College in Agra (India), and assisted 
by WHO, has continued its work and is making satisfactory progress. 

In Mainpuri District of Uttar Pradesh (India), an epidemiological survey 
of oropharyngeal tumours, involving a population of approximately one million, 
is being carried out. In this survey any case o r  suspected case of oropharyngeal 
tumour seen by general practitioners or  a t  out-patient clinics is at  once referred 
to one of the several diagnostic centres. Health visitors, public health nurses 
and interviewers take part in a homevisiting programme for case finding and 
encouraging people to seek medical advice and a proper diagnosis of suspected 
lesions. 

9. REPORTS, TECHNICAL PUBLICATIONS, DOCUMENTS 
AND REFERENCE SERVICES 

The Regional Office has maintained its work of preparing and issuing reports 
and of distributing WHO and Regional Office documents, publications and other 
technical material. Fbrther expansion of the sale of WHO publications was effected. 
The Library increased its services, and documentation and reference assistance 
was provided for various meetings, including the Seminar on Mosquito-Barne 
Haemorrhagic Fevers, held in Bangkok in October 1964. 

The sel-vices of the Rcports Officer were lent to the Regional Office for 
Africa for a period of two months to help that office in re-organizing its Reports 
and Documents Unit. 

9.1 Reports 

An indication of the expansion of WHO'S assistance in the Region over the 
past ten years may be seen in the increase in the number of reports from WHO 
project staff, consultants and Regional Office staff,and reports on seminars, 
training courses, etc., formally issued and distributed by the Regional Office in 


