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INTRODUCTION 

I, the Chairman of the Public Accounts Committee, having been 
authorised by the Committee, do present on their behalf this 
Hundred and Sixty-Seventh Report on Foreign Participation or 
Collaboration in Research Projects in India. 

2. A news-item released by the Press Trust of India was publi- 
shed in the press on 29th July, 1974 bringing out the serious con- 
cern in scientific quarters at some research projects being carried 
out in the country by or under the auspices of the World Health 
Organisation under conditions of total secrecy. The subject was 
discussed in Parliament on 30th July, 1974. During examination of 
paragraphs 32 and 33 of the Repo,rt of the Comptroller L Auditor 
General of India for the year 1W2-73, Union Government (Civil) 
  elating to the Ministry of Health and Family Planning (Depart- 
ment of Health), at their sittings held on 19th and 20th August, 
1974 the Committee took up for consideration the working of these 
projects. me matter was further considered by the Committee at 
their sitting held qn 14th January, 1975. The Committee examined 
the representatives of the Ministries of Health R Family Planning 
(Department of Health). Defence, Agriculture and Indian Council 
of Medical Research and National Institute of Communicable 
Diseases. The Committee also examined Dr. T. Ilamachandra Rao, 
a former Director of Virus Research Centre who as an W ~ c e r  on 
Special Duty in the Indian Council of Medical Research looked 
after the work relating to the Genetic Control of Mosquitoes Unit 
Project. At their sitting held on 5th March, 1975 the Committee 
examined the Editor-in-Chief, Press Trust. of India (Shri C. 
Raghavan) and the Science Correspondent (Dr. K. S.  Jayaraman). 
The Report was considered and finalised by the Committee at their 
sittings held on 25th and 26th April, 1975. The minutes of the 
sittings form part I1 of the Report. 

3. A statement showing the summary of the main conclusions/ 
recommendations of the Committee is appended to the Report. For 
facility of reference these have been printed in thick type in the body 
of the Report. 

4. The Cammittee would like to express their thanks to the 
Editor-in-Chief and Science Correspondent of P.T.I. for revealing 

(vii) 



(viii) 

matter= of vital importance and giving valuable information to the 
Committee during evidence. The Committee would also like to 
thank the officers of the Ministries of Health Rr Family Planning 
(Department af Health), Defence and Agriculture for the coopera- 
tion extended by them in furnishing information deslred by the 
Committee. 

5. W.H.O. (World Health Organisation) is a United Nations 
Organisation. The U. N. Charter afflrms its determination to "save 
succeedjng generation from the scaurge of warfare". 

The Report covers some research programmes which have been 
taken up  under the auspices of the World Health Organisation. The 
Report underlines the need for a most careful scrutiny of research 
programmes even though these may be sponsored by an Organisa- 
tion d the United Nations to make sure that these would not un- 
wittingly involve this country or expose our people to biological, 
chemical (herbicidal) hazards. 

NEW DELHI; JYOTIRMOY BOSU, 
Apri! 28. 1975. Chairman, 
-. - -- - - 
Va'sukha 8 ,  1897 (Saka) .  Public Accoumt:; Committee. 



I. Background 

1.1.1. A number of medical and agricultural research projects and 
experiments have been launched in India and are being carried out 
in the country by or under the auspices of international apd foreign 
organisations such as the World Health Organisation, United States 
Department of Agriculture, the Rockefeller Foundation, the Smith- 
sonian Institute, Migratory Animal Pathological Survey (MAPS) 
of the US Armed Forces Institute of Pathology, United States De- 
partment of Defence, John Hopkins University, etc. For instance, 
a project for the genetic control of mosquitoes has been established 
in India in collaborat~on with the World Heauth Organisation. A 
collaboration for a study of bird migration had been entered into 
between the Bombay Natural History Society and the Migratory 
Animal Pathological Survey. Use of the Ultra Low Volume spray 
technique for urban malaria control is also being tried out with the 
assistance of the World 3eaith Organisation. The Rockefeller 
Foundation has been assoc~ated with virus research with the 
Bombay Natural History Society and the Virus Research Centre i n  
Poona and the Smithsoninn Institute with bird migratory studies. 
The United States Department of Agriculture has been collaborat- 
ing on a microbial pesticide project in the Pantnagar Agricultural 
University. The John Hopkins University had also been collaborat- 
ing with Indian institutions on various research projects. 

2. The P. T. I. Story 

1.2.1. Dr. K. S. Jayaraman, Science Correspondent of the Press 
Trust of India, had brought out a very useful report in July 1974 
on serious concern in sections of the scientific community In India 
at  some research projects being carried out in the country by or 
under the auspices of the World Health Organisation under con- 
ditions of total secrecy. The report which appeared in 'Motherland' 
which has .also done a very great service, of 29th July 1974 under 
the capital 'WHO works for US secret research in India?' is repro- 
duced below: 

"Sections of the S~ientific community in!India are very much 
concerned at  some .research projects being carried out in 
this country by or under the auspices of the World 



Health Organisation (WHO) under condftio~lg of total 
secrecy, writes PTI Science Correspondent. 

They are perplexed by the hush-hush atmosphere surround- 
ing the experiemente, the fact that a11 these proje=ts are 
being financed by American Governpent agencies and 
that the US  army appears to be ,a ~ c i p i e n t  of the re- 
search findings. 

One easly explanation for the financing aspect, suggested by 
some, is that US agencies and particularly defence ser- 
vices, were able to utilise and spend rupee funds with 
the US embassy or authorities generated by PL480 
operations. 

There may be explanations for other queries too, but attempts 
to get information on the experiments and answers to  
questions posed by ;critics have proved unavailing. None 
of the parties involved-WHO, Indian Council of Medi- 
cal Research (ICMR) or the Union Health Ministry 
itself-is willing to answer the ;questions. 

The WHO experiments are being conducted or have been 
completed at the Genetic Control of Mosquito Unit 
(GCMU) in New Delhi, Bombay Natural History Society 
(BNHS) and t the Malaria Eradication Station in Jodhpur. 

GCMU first came under public gaze two years ago when i t  
was revealed that i t  was polluting village wells with 
chemicals suspected to be cancer-causing and pohibiteh 
in the United :States. 

Since then ,secrecy has become tighter on the entire project. 

Dr. Rajendra Pal who runs the GCMU project from his WHO 
once in Geneva fefused information on the plea that the 
unit's :activities 'are sensitive to the Indian Press'. 

, . Dr. Pal /who was on a visit to India last May, said he had 
instructions from the WHO Director-General himself 
not to talk to the Press. 

Dr. C. Gopalan, ICMR Director-General, asked the correspon- 
dent to be 'sympathetic' to the WHO-ICMR mosquito 

WHO : World Health Organisrtion. 



control project and explained that Pxess;statemmt would 
'embarass' the WHO. 

Otber senior Health Ministry Officials have been unavailable 
for comments or information on WHO research projects 
under their Ministry. ; 

The WHO experiments which employ high technology and 
ultra new scientific concepts, appear to be plain investi- 
gations on mosquito control, bird migration and the 
like. 

But the same experiments also provide data on the availabi- 
lity, behaviour and peculiarities of disease-carriers in 
India. I 

Some experts here believe that these data may be useful in 
a biological or germ warfare. 

I t  appeafi ;that at least one of the WHO experiments (bird 
migration study with BNHS) was sponsored by the 
Migratory Animal Pathological Service (MAPS) of the 
United States which in simpler language 4 s  biological 
warfare research division of the United ,States army. 

Some members of the scientific community ask whether the 
hush-hush atmosphere and the nature of data collected 
in various projects of doubtful relevance to India suggest 
that 1ndia;is being used as a guinea pig or testing ground 
for chemicals or methods not permitted in sponsoring 
countries or even for some covert operations. 

I t  may be pointed out that the US. Department of Defence 
ressional hearings that it spent $21.6 million over a 
seven-year project on weather warfare research in 

. Vietnam before resort to this warfare in the actual opera- 
tion during 1968-69. 

I t  has also been r reported that the U.S. used Latin American 
countries as guinea pigs for testing the effects of 'de- 
foliants' before deploying them in Vietnam. 

W.H.O. has not only blacked out news on its ~urrent~research 
activities in India but also would not make available 
reports of earlier projects. 



us Project 

For instance, request for a copy of the report of a WHO 
sponsored conference in Bombay in 1969 on the global 
Impacts of Applied Microbiology produced no result. 

Apart from the WHO, the John Hopkins Medical Centre of 
the US.  had set up some projects in ~ a l c u t t a  and Narang- 
wal in the Punjab for several years. What studies were 
carried out in India by John Hopkins are not known be- 
cause no Health offlcial is willing to talk. 

The WHO has been using BNHS for :;tudies on how viruses 
are carried and introduced into India by migratory birds. 

That this study was financed by MAPS of the US. Army is 
suggested by the fact that the WHO sent four copies of 
the secret report (WHO/PA/68.59) on 'dissemination of 
arboviruses through migratory birds' directly to Dr. 
Elliot H. Melure of MAPS far-eastern office in Bangkok. 

I t  is not known whv the report was sent to MAPS of the US. 
Army. But Shri N.  Willard, public Information Officer 
of the WHO regional office here, said 'the report is not. 
available with WHO'. 

Questions about the involvement of the US military in this 
project was also raised in the Rajya Saba in the last 
session by Prof. Subramanian Swamy of the Jana Sangh 
who said that the US army had given BNHS a grant to 
study bird migration in north-eastern India. 

The US Army Contract (DAICRD(AFE13921544(6916 GlW), 
according to Prof. Swamy, specified that 'two advance 
copies of the work' should be given to MAPS. 

ICMR's virus research institute in Poona had until 1970 re- 
ceived substantial funds and 'experts' from Smithsonian 
Institution and Rockefeller Foundation of the US for bird 
migration studies (in collaboration with BNHS) and for 
the study of immune status of man and animals in NEFA. 

. - 
MAPS : Migratory htlimal Pathological Survey of the United States Armed Forces 

Institute of Pathology. 



Dissasc virus 

Although the WE10 was refused to divulge its findings on 
migratory birds and viruses, a Russian virologist Dr. G .  
L Netzky has confirmed the arrival of virus infested birds 
into India and has said that 'migrant birds can spread 
complex viruses throughout India'. 

According to WHO'S own journal (World Health, June 1963)' 
the Kyasanoor forest disease virus that mysteriously 
appeared in Karnataka in 1958 could have come from 
migrant birds, 

GCMU. set u p  in 1969, is entirelv financed by the US PubHr 
Health Ser\.ix which has so far pumped-thro~~qh WHO- 
a b ~ u t  Rs. 30 rn.i'im ir, experiments that appear to have 
no relevance to malaria and filariasis, two major mos- 
quitobolne diseases in India. 

Instead, GCMU is collecting ecological, behavioural and dis- 
persal data on acdes aegypti, a mosquito species that 
transmits yellow fever. 

Dr. Rajendra P,-i said that GCMU will launch a big experi- 
ment earlier nest year in Sonepat (near Uelhi) to control 
aedes aegypti by genetic method. 

The WHO motive f u r  this most cxpcnsivc project is not known 
because there has not been a single case of yellow fever 
in India for ages. 

Aedes aegypti also spread dengue fever but this is not as 
serious a health problem as malaria or filariasis. 

Yellow Fever 

Dr. Gopalan refused to say why ICMR is backing the WHO 
study of 'aedes aegypti' when GCMU's priorities ought to 
be anopholef stephensi (malaria barrier) and culex fati- 
gans (filarin carrier). 

Malaria has come back to India and fllariasis is endemic irr 
an area occupied by one-fourth of India's population. 
Dengue has been sporadic but yellow fever is non-existent 
in India. 

GCMU : Genetic Control of Morquitoec Unit. 



Dr. Rajendra Pal would not explain why all experiments of 
GCMU are carried out around the Indian Capital-which 
is not endemic for malaria or ftlariasininstead of in real 
endemic areas in the country. 

Until now W M U  had been collecting data on the ecology, 
behaviour and dispersal pattern of mosquitoes in South 
Delhi and in Faridabad, a sprawling industrial complex 
near the Capital. 

Some experts fear these data can help some inimical persons 
who might want to employ mosquitoes for effective trans- 
mission of viruses and germs-known and unknown. 

In this respect aedes aegypti could be extremely useful as 
germ carriers because its eggs can be dried, put on a 
piece of paper in an envelope and mailed to any part of 
the country where they can hatch. Eggs of other mos- 
quito species can not be dried. 

As part of experiments, GCMU has mapped in microscopic 
detail the entire area around Delhi, Faridabad and Sone- 
pat. These maps contain the location of every well, 
pond, water mains, sewers, residential plots and the like. 

In  population density and layout, Sonepat resembles Old 
Delhi. 

The Sonepat experiment expected to begin in February 1975 
could also provide an answer to the riddle puzzling 
foreigners. Why is there no yellow fever in India when 
the carrier mosquitoes (aedes aegypti) are found in 
plenty? How is i t  that yellow fever virus does not get 
established in India despite its huge population of mon- 
keys that are excellent reservoirs for the virus? 

Yellow fever is believed to be absent in India because of 
the possible presence of another virus that may give 
'cross protection' against the yellow fever virus. Ex- 
perts ask if, genetic mosquito experiments would affect 
or remove this natural cross protection. If it does, yel- 
low fever would strike India. 

---- - ---. - 
GCMU : Genetic Control of Mbsquitoes Unit. 



Xndian dentists working in GCMU privately say they do nat 
know what is happening in the unit because all decisions 
are taken in closed meetings. The unit's present and 
the four previous project leaders have been US. govern- 
ment scientists. 

Dr. A. D. Mani, former Director-General of Health Services 
and ex-Chief of WHO regional office here, recently said 
a t  the India Inter-national Centre that one need not wor- 
ry about what experiment GCMU did because the 
money for the project came from the US.  and not from 
the Indian Government. 

The WHO, along with the Union Health Ministry, has also 
been c a r ~ i n g  out some mosquito control experiments in 
Jodhpur using what it calls ultra low volume technique 
(ULV) for spraying insecticides. 

In this technique, a small dose of insecticide is converted into 
millions of droplets and dispersed at a remarkable speed 
in an invisible form by special spray machines that 
can be mounted on a truck of aircraft. 

Some experts say this technique is identical to the technique 
of dispersing disease causing germs. An official of the 
National Malaria Eradication Programme said the ULV 
experiment is supported by the US.  Centre for disease 
control in Atlanta. 

According to a WHO Press release, the ULV experiment was 
first tried in Thailand. I t  was then abandoned for un- 
known reasons and 18 months ago, the experiment was 
shifted to Jodhpur area (not far from the site of India's 
underground nuclear explosion). 

It is not known if the WHO used aircraft, or why i t  chose 
this low priority area for this experiment, or1 why the 
project is now being wound up from Jodhpur and shift- 
ed to Bangalore. 

- ----.-- 
ULV: Ultra Low Volume. 
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3. The N ~ t i o a s l  Herald Article 

1.3.1. Earlier, a similarly useful article entitled 'Science or Neo- 
Imperialism' written by 'A  Scientific Worker' had also a p p m  
in the 'National Herald' of 11th February 1972. This article, which 
specifically referred to the WHO-ICMR project on genetic control 
of mosquitoes, is reproduced below: 

"International cooperation in science is an attractive theme, 
provided the participants have common goals and com- 
parable standards; otherwise, this becomes a donor- 
recipient relation, with very little choice for the 
recipient. Only rarely the donors are philanthrophic 
and have sufficicnt understanding of the problems of the 
recipient<. The social objectives of the donor nations 
are to be different from those of the recipients, who 
would be eager to put to use the known knowledge and 
technology in their nation for social betterment be i t  
health, industry or agriculture. The public of the 
recipient nation have to rely on their own scientific elite 
for the evaluation of the utility of such internn'ional 
efforts, but often this elite is so brain-washed that they 
are at ease only in  the donor nation's social outlook and 
science programmes. Specially so in India, as public 
awareness is abysmally low on scientific matters. 

Specific Case 

An interesting collaboration in context is the unit for gene- 
tic control of mosquitoes, a cooperative venture of World 
Health Organisation and Indian Council of Medical 
Research, financed to a large extent from PL-480 funds. 
I t  is not known why the unit has been located in Delhi 
fnstead of the heavily mosquito infested areas of India 
with endemic malaria and filariasis. There are three 
methods of genetic control of insects, which this unit 
Is to attempt. The first is the sterilisation of male insects 
by nuclear radiation and release in the field to mate with 
natural population. This method has been successfully 
lemployd to eradicate screw worm flies in the southern 
~tates of the U S A .  Another method is the development 
d e mosqulto strain incompatible with the local species 



m the laboratory, neor them in large numbers and r e  
lease in tne held to cumbat wlt!~ the natural population. 
This has also beeu successtuli;y uti lmd to eradicate a 
species of mosquio An Okpo Vllinge near Rangoon, 
Burma, under the aegls of the WHO. The last methud 
u use of chemcds to sterhse insects (instead of radia- 
hon) and release these sterile-males m the field. Thh 
method has not been very successiul in llmited fieid 
trials. The WHO/ICMR unit is supposed to give n limit- 
ed trial to all the three methods and choose the most 
appropriate one for the local species and conditions. But 
a recent report of the unit on the work done in 1971 
and planned for 1972 raises serious doubts, whether all 
the three approaches would get a fair trial. The primary 
requisite for :he first method of radiation ster~lisntion is 
a nuclear lrrsdiation source called Cobalt80 gamma cell. 
The WHOACMR unit does not have this and is depen- 
dent on an old equipment at the IARI, f o r  their work, 
Unless prc-conceived bias on tht: inappropriateness of 
radiation sterilisation method existed, this item would 
have been procured; specially so, when these could be 
fabricated t - -  th-  DARC in India. Even if the items were 
to be imported, it would not have been difficult for this 
nroject with vast financial resources to commit Rs. 1.5 
lakhs for this purpose. As to the second method of in- 
compatible strain, the report of the unit states, 'Very 
little research on non-induced sterility with Culex fatiaans 
has been done a t  this unit, most of the research was done 
in mainz, Germany'. ln contrast, the third method of 
sterilisation by chemicals which has been unsuccessful 
elsewhere occupies a good part of the work. 

Recipient Guinea-pig 

Field trials have been carried out in a village, Pochanpur 
near Delhi and are to be extended to Dhubiras and 
Bamanli in the current year on a wfder scale by release 
from aeroplane, preceded by insecticide fogging of the 
area. The trend could not have been otherwise, because 
the past (Arst) and the present project ca wdinators are 

BARC : Bhabha Atomic Research Centre. 



both from the U S .  Department of Agriculbre with a 
long eqxwmce and quit% a few publlcaQone on chemo* 
terllisabon of ~nsecta. A recent monograph, joint edited 
by these two American entomoioglts states in the intro- 
duct~on: 'Although there has not been a smashing suc- 
cess In control or eradication of an inslect species (with 
chemosterilants) on a iarge area basis such as with 
screw-worm, there is every justification for continuing 
and extending the research'. (Principles of Insect 
Chemosteriiisation, Appleton-Century -Cmf ts, New York, 
1968, p. 4). And this IS exactly what the US Department 
of Agriculture scientists are doing in India, under the 
WHO aegis and ICMR support. 

The chemicals which are used to sterilise the insects (Thio- 
tepa in Delhi; Tepa Apholate etc.) are modifications of 
the mustards, the infamous war gas, with a similar bio- 
chemical action but with reduced toxicity for mammals. 
These chemicals produce mutations, cancer and foetal 
deformities in experimental animals; these facts are well 
known, [Hayes, W.J. Toxicology of Chemosterilants. 
Bulletin of W.H.O. 31. 721-736 (1964)l. The action is 
indiscriminate in that all species of insects exposed 
would be sterilised; so too higher organisms, depending 
on the dose. In 1964 and 1965, chemically sterilised 
Mexican fruit flies were released in the Mexico-US bor- 
der near Tijuana, Mexico, with limited success. But in 
1966-67, and subsequent years, radiation-sterilisation was 
used with equal results to avoid possible contamination 
of the environment. 

This method has not been fleld tested anywhere else. With 
the present sesitivity towards environmental pollution in 
the US., i t  would be impossible to field test any of these 
chemicallv sterilised insects in the U.S. An additional 
factor to be reckoned with is the resistance of insects to- 
wards these ehanicals, which will mean hieher doses for 
sterilisation with consequent greater hazard to environ- 
ment. A r ~ v i e w  article on 'Sterilisation and Insect Con- 
trol' from Canadian Department of Amiculture rAnnual 
Review of Entomology. 14, 81-102 (1969)] concludes bv 
saying that 'Chemosterilants for sterilisation of native 
popuIations in the field should not be used on a large 



scde until less hazardous chemicals are produced or 
safer techniques are developed'. Probably, the warning 
is not a d c a b l e  in developing countries like Inla 

The US. Department of Agriculture should be -rated at 
the case with wkch they can field test on a large scale 
these chemicals, under vaned conditions in I d a .  Po- 
chanpur Village, 35 km. south-west of Delhi with liOO 
inhabitants, 500 animals is the first target. 50,000 moa- 
qulto pupae, &pped in the dangerous chemical for 8 
hours and washed with water, were placed in all t h m  
wells of the small village. No one bothered how much 
residue of the dangerous chemical absorbed or sticking 
to the insects could directly pollute the drinking water. 
This was remarkable callousness corning from USDA 
scientists, who fix parts per mill~on levels for far 1- 
dangerous insecticide residue sticking to fruits and vege  
tables sold in the U.S. market. Whenever these chemi- 
cals were used, the  tests were done on refuse dumps or 
uninhabited islands in the U.S. but never in the water 
supply system of an American town. USDA employs 
chemists, toxicologists and ecologists to work with ento- 
mologists on such research schemes to evaluate impor- 
tant aspects like hazards, residue levels, species specifl- 
city etc. But in India, the work is carried out by a team 
of entomologi.;ts. as if it is an already accepted procedure 
for insect eradication. As these experiments are extend- 
ed over largrr areas of India over the cominfl years, the 
USDA experts can get back with the satisfaction of pro- 
viding the US.  drug industry, a big market for these 
chemicals over which they have an almost monopoly. It 
f s  a sad commentarv on affairs that this goes with little 
public awareness and full acquiescense of the scientiflc 
bureaucracy." 

4. Discussions in Parliament 

lTk1. The explosive PTI Report generated considerable interest 
and discussion in Parliament and was also the subject of a Calling 
Attention Motion in Parliament, on 30th July 1974, when the Mi- 
nister of Health and Family Planning had characterised the press 



reports SU) 'kndentious, unfa r  and misleading' There were, how- 
ever, apprehensions in the rnmds of the Members of P a r h e n t  
that the work carried out by the Genetic Control of Mosqu~toes 
Unit Project may be connected with g e m  warfare experiments 
which would be detrimental to the interests of the country. The 
Minister had acl.>ured the House that the functioning of the Unit 
would be reviewed by the Government Body of the ICMR. 

1.4.2. Since this was an urgent issue of public importance affect 
ing both the health 01 the people and the security of the country, 
the Public Acconnts Comm~ttee (1974-75) decided to examine in 
detail the project and other &related issues. The Committee exa- 
mined representatives of the Ministry of Health and Family Plan- 
ning, the Director General of Health Services, the Directw Gene- 
ral of the Indian Council of Medical Research and Dr. T. Rarna- 
chandran Rao, who had been an officer in charge of the Genetic 
Control of Mosquitoes Unit and had been associated with the study 
for a lo~lg time and had been requested to appear before the Com- 
mittee, at the instance of the Derector General of the Indian Coun- 
cil of Medical Research. The Committee also examined Shri C. 
Raghavan, Editor-in-Chief, Press Trust of India and Dr. K. S. Jaya- 
raman, Science Correspondent, Press Trust of India.. 

1.4 3. The examination by the Committee of the o,flicial and other 
witnesses ana the written infornation furnished in this regard a 
discussed in tne succeeding sections of this Report. 

USDA : United Stata Department of Agriculture. 
*Both Mr. Raghavan end Dr. Jayarnman clarified that they were giving their personal 

view on th mbk6 an the FTI, being a new agency, had no mewe an such on the subpt 



THE P.T.I. STORY 

2.1.1. A note furnished to the Committee by Shri Raghavan, 
Editor-in-Chief, Press Trust of India, ~ndicating t h ~  sequence of 
PTI investigations of the Genetic Ccsntrol of Mosquitoes Unit is 
reproduced below: 

"In April 1973, the PTI Science Co'vespondent (Mr. Jayara- 
man) first approached Dr. M. N. Wahi, ICMR Director- 
General for information on WHO-ICMR gtmetic control 
of Mosquito, unit (GCMU). Dr. Wahi said GCMU had a 
set back after a Feb. 1972 National Herald Story (Feb. 
1972), criticising use of some chemicals. Dr. Wahi said 

. the PI'I was welcome to see the unit and w;ite about i t  
and would have full facilities. 

However, GCMU's acting project leader Dr. M. Yasino (now 
resigned) asked Jayaraman to restrict himself to genera- 
lities and said he would not be able to give details of the 
experiments being conducted in villages near Delhi. 

The nature of information sought was basic to a popular 
science story on subject-density of present mosquito 
population, density of sterile males to be released, how 
sterility was going to be achieved (chemical, radiation 
or other means) and other such information. 

At this point Jayaraman was merely disappointed; he could 
not get the detailed infwmation that would have made 
story meaty. He wrote .a general story on the theory 
behind the project, the enormous potential it had for 
mosquito control, etc. He also had visited the villages 
and met villagers and discussed with them their reactions. 

The story appeared on April 16, 1973. I t  must be pointed out 
that while not giving any information and despite Dr. 
Wahi's permission to see the project and write about, 
Dr. Yasuno insisted on the PTI man showing the draft to 

GCMU : 3 : n eti c Control of Mosquitoes Unit Project. 
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make sure it did not cutntain any figures or numbers that 
he said WHO might not want to be published. 

The correspondent, however, began reading up on available 
literature in research journals and books on genetic con- 
trol technique. 

In December 1973 (eight months after the flrst story), Jaya- 
raman met Dr. Jerry D Brooks of the US Public Health 
service, the fourth project leader. Recalling his earlier 
general story, Jayaraman asked fqr details about the 
experiment which had now ended, for a follow up story 
In view of its interest both for India and the world at 
large. 

Dr. Brooks said he would give the material for the story after 
getting clearance from WHO head ofilce in Geneva and 
said the clearance would come within a week. 

One week became two months and Dr. Brooks was apologe- 
tic over the phone that no clearance had come. D;. T. 
Ramachandra Rao, the ICMR expert on the project and 
a consultant, knew about efforts to get details. But the 
never took the matter up or helped Jayaraman to get 
the information sought. I 

In February 1974, German News the magazine published 
by the West German Embassy here reproduced an arti- 
cle by a WHO expert who had earlier worked at GCMU 
in Delhi. This was Prof. H. Laven, the father of the 
genetic control method (using chemical techniques). 
Dr. Laven's article said the experiment had been a total 
failure and had also warned against the chemicals being 
used a spotentially hazardous to health: 

Jayaraman approached GCMU project leader, Dr. Brooks and 
asked him about the Laven article which PTI was going 
and Dr. Brooks was asked whether he had anything to 
say without waiting for clearance from Geneva. Jaya- 
raman said PTI would want to have complete details of 
the experiment, both for a layman's story in PTI and for 
a semi-scientific article in popular science magazines in 
India and abroad. 

1 

GCMU : Genetic Control of Mosqrdtms Unit Project. 



Dr. Brooks paomised to give details in two weeks, but in the 
meanwhile requested Jayaraman to publish his statement 
denying Prof. Laven's views. 

PTI carried both Praf. Laven's article and Dr. Brooks denial. 

Dr. B m k s  agreed that Prof. Laven's article was very damag- 
ing to the GCMU project because of its conclusions and 
issues raised. He was thankful to PTI for having carried 
GCMU'S general denial. 

Jayaraman told Dr. Brooks PTI had gone so on the under- 
standing that Dr. Brooks wou!d justify his statement on 
the basis of detailed experimental results to be made 
available to PTI in two weeks. 

Two weeks later, Dr. Brooks said WHO at Geneva had not 
given clearance. 

A month Inter, Dr. Brooks pleaded that his headquarters 
had tied his hands and that he was sincerely sorry he 
could not give the material he had promised to back up 
his claims against Dr. Laven. 

Meanwhile, Jayaraman came across WHO'S support to the  
bird migration studies at the' Bombay Natural History 
Society. 

Coincidentallv at this time, Dr. Subramaniam S W R ~ ~  (Jana 
Sangh MP) raised the BNHS contract with the US army 
in the Rajya Sabha. 

After talking to Mr. Swamy and seeing the information he  
had, Jayaraman contacted WHO regional office in New 
Delhi for reports on the WHO-BNHS bird migration 
study. 

Jayaraman also went through the publications of the BNHS 
in their journals issued during 1960-70. The reports con- 
tained information on the number and species of birds 
but did not say anything about their germ o ~ .  virus carry- 
ing potential-the main purpose of the WHO study. 

WHO'S regional office said they had no complete 8:eport on 
the BNHS study nor was the report available in n o ' s  

GCMU : Chctic Control of Mosquitoes Unit. 
BNHS : Bombay Natural History Society. 



head office. However, some files on the project were 
available in New Delhi and the correspondent insigted 
on seeing those files. 

It was in those files that J a y a r a m a ~  found evidence, not only of 
the existence of the report, but of the fact that four copies 
of the report were sent to MAPS oi the US Army. Jayara- 
man noted down details of this correspondence between 
the medical officer for virus studies of WHO and Dr. 
Mclure of MAPS in Bangkok. 

The same files contained a report of Prof. Netzky, a Russian 
Virologist, who had confirmed the arrival of virus infected 
birds in India. 

On the basis of this, Jayaraman wrote to Mr. N .  Willard, 
Public Information Offlcer of WHO for a copy of the report. 
Mr. Willard replied the 'report is not available with WHO'. 

It was a t  this point that the suspicion that the correspondent 
had earlier had about the GCMU project started to build 
up. For there was no reason for WHO tn deny having pub- 
lished a report on a study that had ended four years ago. 

On May 2, 1974, Jayaraman learnt that Dr. Rajendra Pal who 
is in charge of the GCMU at WHO arrived from Geneva 
for the usual biannual meeting. Jayaraman met Dr. Pal a t  
8 a.m. a t  the GCMU building and.asked him for information 
about the project. Dr. Brooks introduced Jayaraman to 
Dr.  Pal as the correspondent who had already visited the 
unit earlier and had written about the project. 

Dr. Pal told Jayaraman he had orders from the Director-Gene- 
rd of the WHO not to discuss the project with the Indian 
Press. Opening a folder as if to prove his point, Dr. Pal 
showed Jayaraman a confidential letter addressed to Mr. 
Willard of WHO regional office here which said the pro- 
ject is 'considered sensitive to the Indian Press'. - .__ .___I_- 

- 
MAPS : Migratory Animal Pathological S u m y  of the United States Armed Foran 

Institute of Pathology. 
WHO : World Health Orpnisation. 
OCMU : Genttic Contml of Moaquimes Unit 



3aparamsn left the room, telling Dr. Pal that under these con- 
ditions'he could only write about what he knew and the 
-0 Dfrector-CZtmeralP injunction to keep GCMU out of 
the Indian Press. 

At this pofnt Dr. Pal invited the correspondent back again and 
agreed to an interview. The interview ended with the first 
querrttm of Jayaraman namely the reason why GCMU was 
studying yellow fever mosquitoes instead of malarid mos- 
quf- 

Refusing to entertain any other question (or answer this one) 
Dr. Pal said Jayaraman should meet Dr. C . Gopalan, the 
new ICMR Director-General, adding that 'WHO is only a 
guest of India' and that the unit is 'under the control to 
ICMR'. 

Jayaraman asked Dr. Pal to fix up the interview and also be 
present with Dr. Gopalan since Gopalan had just taken 
over and would not know anything of the technical points 
on whi& Jayaraman wanted answers. 

Jayaraman walked across to Dr. Gopalan's room, where the 
first question or comment from Dr. Gopalan was about the 
yellow fever mmquito (suggesting that in the meanwhile 
Dr. Pal had talked on the phone to ICMR D . G . I .  

The interview with ICMR and others were Axed for 1645 hours 
that day. Present at the interview were Dr. Pal, Dr. 
Brooks, Dr. C. Gopalan, and DT. MID Sharma, Director of 
the National Lnstitute of Communicable Diseases. 

The scientists had a ten minute discussion among themselves 
before Jayaraman was called in. 

&I the interview, Jayaraman was asked for his 'biodata' by Dr. 
Pal who indirectly sounded Jayaramn about a job offer at  
the WHO fnformation ofRce in Geneva. 

Jayaranaan was not allowed to ask a single question. Dr. Gopa- 
lan asked the correspondent to be sympathetic and he 
pointed out that he would not like to embsrrass the WHO 
people. He said a special issue of a journal would come 
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out 'll#)0ps that would answer all the questLon Jayaraman 
mtght have. 

Jayaraman was not allowed to say anything more and Dr; 
GapaLan walked him out of the room. 

Jayaraman slept on the story for one whole month. PTI 
Editor-in-Chief had been however kept informed at vari- 
ous stages. Editor-in-Chief made some inquiries to make 
sure it was not some kind of a Defence project, or some- 
thing of which the intelligence may be aware af. 

Editor-In-Chief also complained to Dr. Karan Singh of the 
general air of secrecy in Health Ministry about some of 
their research projects. 

During this period PTI again persisted in asking WHO infor- 
mation ofRcer-the only person, according to Dr. Pal, 
authorised to talk to the press--about the bird migration 
study, or the urban malaria programme in Jodhpur, where 
WHO had been studying the so called ULV* technique. But  
the WHO Momat ion  6fBcer had no answer to any of the 
queries and the concerned technical people would ~ o t  talk. 

To get information on the Jodhpur project Jayaraman called 
DT. S. Pattanaik, Director of the National Malaria Eradi- 
cafdon Programme. Dr. Pattanaik asked the correspon- 
dent to come through the Press Information Bureau of 
the Government of India. 

Mr. Banumoorthi, DPIO at the FIB, did not give 'clearance' 
for reasons unknown. When Mr. Banumoorthi was re- 
minded two days later, he pleaded inability. 

Meanwhile, after Parliament adjourned towards end of May, 
Editor-in-Chief, Mr. C. Raghavan, called on Dr. Karan 
Singh and told him his view there was some hanky-panky 
In this whole business. He suggested Dr. Karhn Singh 
should direct his Secretary to meet Jayaraman with the  
technical offkials and discuss the questions raised by Jaya- 
raman. Dr. Karan Singh promised to speak to Mr. C. S- 
Ranachandran . 

*ULV technique : Ultra Low Vohune Spmy technique. 



Even when this was brought to the notice of PIB and an ap- 
pointment sought with Mr. C. S. Ramachandran or with 
0tb.r technhd aijadals, there was no response. 

Mr. Raghavan met Mr. Ramachandran at a social occasion, and 
told him about the dif3culty that Jayarman was having to 
get some information checked out by Health officials. Mr.  
Raghawan also made it clear that this was not a routine 
story about the Bihar small-pox (as Mr. Ramachandran 
thought) but about their mosquito control unit on which 
PTI had some disquieting information. The Health Secre- 
tary agreed to meet the correspondent and said his PA 
should be contacted. 

The PA, when contacted, fixed up a meeting for 1500 hours the 
next day. At 1430 hours the meeting was cancelled. The 
PA said the Secretary would not be able to meet the corres- 
pondent at all and suggested that the correspondent might 
try the Dkector-General of Health Services. (he D.G.H. S. 
had weeks earlier had already refused to meet or talk to 
the correspondent). 

PTI then pulled together all available inform,ation and wrote 
a story." 

2.1.2. Explaining the basis of the PTI Report, Shri Raghavan stated 
during evidence: 

"The PTI report on the WHO'S researches in India in collabo- 
ration with the YCMR was prompted by the concern of 
sections of scientific community that these projects had a 
direct bearing on BW programme. Dr. Karan Singh told 
the Parliament that data from these projects could be used, 
like nuclear energy for good or bad purposes but on the 
whole described the PTI report as 'tendentious false and 
misleading'. 

The PTI report was not tendentious. It arose out of the natural 
curiosity of its science reporter whose beat was to cover 
and report on scientific developments in the country. From 
the time of initial contact with GCMU to the final publica- 
tion of the story nearly 15 months were spent in gather- 
ing information, checking the material consulting reference 
books and journals in libraries, dsiting villages where the 
project was in progress and of course, waiting for inter- 
views, never granted, with health officials. The sequence 



of fnvestigationa before the fbl release of the story wiU 
bear testrmony to the fact that the story was not wrttten. 
overnigPlt with any political or other motivation. The only 
motivation was to tdl the public what some concerned 
people were saying namely that there was something un- 
health about the project for genetic control of mosquitoes, 
the malaria eradication projet  at  Jodhpur and the bird 
migration research at the ~ o m b a ~  Natural History Society 
because it was ml i sed  that each of these projects had a 
bearing on one or other aspects of BW. 

Secondly, the PTI report was not false. Ififormation gathered 
since the publication of the report confirms that the 
allegations raised in the Parliament on the baais of the 
report, are as true today as they were on July 30, 1974. 
For instance, the report expressed concern on the basis 
of documented evidence at the use of a dangerous chemi- 
cal by GCMU in Delhi villages. I do not want .to go 
into details over it but that shows that before they started 
field studies, during the course of the research they found 
that Thiotepa was dangerous and yet did field trials. 

The second thing is that our report pointed out that the 
data collected by GCMU on the ecological and dispersal 
behaviour of Indian mosquitos are vital for BW. This, 
in fact, is the view of international experts on BW as 
well as the UN special committee on CBW. 

Our report had also expressed special concern at GCMU's 
proposed experiment at Sonepat for collecting dispersal 
data on Aedes Aegypti or the yellow fever mosquitos 
because 'on analysis it was felt that these data are crucial 
for perfecting a system to employ yellow fever as a BW 
weapon. There is enough published evidence to prove 
that this concern was rational and basically correct. 

The report alleged that the Ultra Low Volume hardware test- 
ing at Jodhpur. the microbial pesticide research at Pant- 
nagar University a-d research on bird migration at 
BNHS all dealt with some aspect or the other of bilogical 
warfare. This was not an irresponsible statement as can 
be seen from published information. 

Apart from published information there have been a number 
of developments since the Parliamentary debate on July 
30, 1974 that confirm that our report was not false. For 



instance, the Internatioml Riurnal 'Nature' wrote articles 
*supporting our story and called for a probe by the Indian 
Parliament. I t  is dated 29th September, 1974. It is an 
international sciende magazine and has very distinguish- 
ed science editors. 

Health officials of our own Government have since formally 
and informally admitted the biological warfare implica- 
t ims of the GCMU and Jodhpur Research projects. The 
ICMR expert committee set up after the Parliamentary 
debate insisted on testing all GCMU released mosquitos 
for their potential to carry yellow fever and other 
vlruses. I t  also called for an independent body to monitor 
GCMU activities. lCMR governing body asked for modi- 
ficatims in the ICMR-WHO agreement and called for 
transfer of technical and administrative power to the 
ICMR from WHO. The Sonepat experiment itself has 
now been abandoned. None of these would have h a p  
pened, had the PTI report been false. 

The PTI report was called misleading; it was not. In  fact, 
Dr. Karan Singh was incorrect when he told the Parlia- 
ment that GCMU started studying yellow fever mos- 
quitss because malaria was practically wiped out in 1968 
when proposals for GCMU were mooted. The Health 
Ministry's own annual report for 1968, however, revealed 
that malaria had actually increased. Dr. Karan Singh 
had also said that dengue fever is a major health pro- 
blem and, therefore, GCMU was concentrating on the 
eradication of Aedes Aegypti which spread dengue fever 
in the countr,y. 

Dr. Karan Singh also said that foreign agencies collaborating 
with the Ministry had no military connections. But the 
facts based on well-documented information indicate that 
the opposite is perhaps true. Despite the sensitive nature 
of the projects in question, the Health Ministry's atti- 
tude to the projects had been, I am sorry to say, one of 
detachment rather than invslvement, seriousness of pur- 
pose and commitment to people, whose very health and 
safety were threatened by the projects." 

2.1.3. Dr. Jayezraman, Science Correspondent, Press Trust of 
India, stated in this connection: 



"I am only a journalist. But I want to tell you from the 
little information that is available in this field, not only 
in this field, but also in other fields, about which I have 
written on the possibility of studying the ecology and 
the dispersal of mosquitos, that i t  is connected with 
biological warfare. The experiments being d o ~ e  in this 
regard are of three types: (1) Study of  Aedes Aegypti 
and the development of .yellow fever as a biological 
weapon; (2) Development of birds migration study and 
its relevance to CBW: (3) ULV technique being done a t  
Jodhpur. There are very few people who knc;w about 
it and the only way we can get the story is going through 
the literature or papers published by authorities like the 
Sipri Report which has been given to the Committee and 
other articles written by experts in professional journals. 
And there are occasional newspaper reports also." 

2.1.4. The Committee asked who had written the story on the 
import of worm-inlcsted hop plants from Australia. [This has 
been examined by the Committee in their 136th Report (Fifth Lok 
Sabha)]. Dr. Jayaraman replied that the report had been written 
by him. 

2.1.5. In reply to a question whether any pressure had been 
brought upon the Press Trust of India by people in the GCMU 
Project or the Government of India to play down the report. Shri 
Raghavan stated: 

"In fact Dr. Pal of WHO offered a WHO job to my colleague 
perhaps for not writing the story." 

Dr. Jayaraman added: 

"He hinted at that. He did not say anything directly. He 
said indirectly that a job would be offered to me in 
Geneva. He asked for my biodata . Then he said that I 
might be suitable for a job at the Information Depart- 
ment a t  Geneva." 

Shri Raghavan also stated that there was no doubt in his mind 
that pressure was sought to be put upon them and certainly, after 
they wrote the story, to stop further investigations. 

2.1.6. The Committee desired to know whether the concerned 
authorities were not willing to make available the relevant informa- 
tion relating to the project. Shri Raghavan stated: 



"We have put it down in writing. We tried to talk to the . p3ple  and they refused to talk to us. In this country, 
unfortunately, after 28 years of independence, after 28 
years of my experience in the profession (nine years I 
have spent abroad) 1 can say the truth is that any person 
with a brown or black skin gets no where. But a white 
skin has an automatic 'entre'. They would not talk to 
us, but they have talked to foreign correspondents. I 
will give an example. Dr. Gopalan had refused t3 talk 
to my colleague or answer any questoin(s). Here I shall 
give you the article in 'Washington Post' which is on the 
same subject. If you read it you will find that it is on 
the same subject and they have talked to the foreign 
correspondents " 

He added: 

"I went and spoke to the Health Minister. As a matter of 
fact I must tell ysu that there is a barrier against the 
newsmen in the Health Ministry because they have got 
a dictum, if therc is anything good that happens in the 
Ministry the Minister must announce it and take the 
credit and if anything bad happens, do not say any- 
thing. It  may be all right with a political Ministry but 
why should scientists be prohibited from talking to news- 
men? I told Dr. Karan Singh what I am after and 
further told him that something vicious was taking place. 
He said that he was coming back from Geneva, mean- 
while I should meet the Health Secretary. We could not 
set up a meeting. I ran across the Secretary at  a social 
occasion. I told him that my colleague wanted to speak 
to him. He said, 'Is i t  about small pox?' I said, 'No.' 
Appointment was fixed. When he went there, appoint.. 
ment was cancelled. The Secretary himself cancelled the 
appointment. No reasons were given. Mr.  C .  S. Rama- 
chandran was the Secretaty. So, it was at  that stage 
that we would not get the information and even after- 
wards we could not get the information. 1 requested the 
Minister that somebody should sit with me to answer 
our queries. But this was not done. What is their ans- 
wer even now to Max Theiler, Dr. Pandit and Sipri 
Report? If the data could be made available to the ,  
foreigners, why not to Indians? " 



2.1.7. Explaining the reasons which prompted PTI to write the 
ttosy, Shri Raghavan stated 

"I thought over i t  for a coupIe of weeks when my colleague 
brought this story to me. At that stage I decided to 
write it. In a news agency we normally do not go; 
out to make charges. I talked to certain people who 
felt that they were helpless in this matter. Then 
we decided that we would publish i t  and hoped it would 
come into the open. As a matter of fact when we pub- 
lished it, others started taking interest. We could not 
mount campaign against it. That 1s not in a News Agency 
tradition. But we dld not publish anything further since 
you were all going int:, it." 

2.1.8. The Committee desired to know the source of the informa- 
tion which led to the story. The witness stated: 

"All that I can say is from the time we started investigation, 
in the 15 months until we wrote the report. We tried a t  
every stage consc i~s ly  to make sure that the information 
that we get is cross checked with somebody so that we 
were not victims of any employees who were disgruntled 
or against any authority and that this was not considereda 
as a story by disgruntled employees. It is very encourag- 
ing that nobxiy brought it to us. 

When we saw something about it I sent my colleague on my 
own to enquire as to what happened about the project 
on gentic control. I told him here is something new. 
Our first story was in praise of this project. We started 
from the other angle, not in condemnation of the project. 
Six months later we asked as to what happened to t h e  
Project? We found the project had not succeeded. No 
one was willing to tell us why it had not succeeded. That  
made us suspicious. When we looked to the WHO's file 
on bird Migration & Vector Study we found the report 
being sent to Bangkok. I t  was in those files that we 
found evidence not only of the existence s f  the report 
but of the fact that four copies of the report 
were sent to MAPS of the U S. Army. But WHO's 
regional office said that they had no such report. T h e  
succession of events made m feel that something fishy 
was going on. I went to the btelligence pe~ple ,  I asked 
the military intelilligence, Civil Security Apparatus peo- 
fie and asked them if they knew anything about it be- 



muse I did not want to get myself involved in those- 
things. All of them said that they did not know any- 
thing about it. It was then that we began to feel that 
there is something wrong and it requires our attention." 

2.1.9. The Committee asked what gave rise to their suspcion 
about the project. DT. Jayaraman stated during evidence: 

"My suspcision arose when I found that the people who were 
doing this work were not sincere. This experiment be- 
gan around Delhi villages. In my first contact, I was 
told, 'Do not worry about details, write about the theory, 
how the mosquitos can be controlled with this new 
method'. I did that just to educate the people about 
genetic control of mosquitos. Being a journalist, I fol- 
lowed it up. The experiment in Delhi villages was com- 
pleted and I wanted to find out what they had done. I 
found that they spent lmg time in collecting data. You 
have to collect data, when you do experiment. But my 
question is, whether the experiment was done to the  
extent that is necessary to demonstrate the feasibility 
part of it. What I found out was that the time they took 
for collection of data was about two years or so. They did 
almost the same experiment in about ten villages. One 
was, of course, a major one. They came to the conclu- 
sion that the method seemed ta work well, but it had 
been spoiled by mosquitos coming from outside. This 
shocked me. 

I am a physicist. When I take up a problem, I anticipate t h e  
problems before I spend money. Here I have already 
evidence. As far back as 1938, somebody had said that  
the Delhi mosquitos (colex petigans) would travel so far. 
This migration of mosquitos is well known. This migra- 
tion problem, they say, they found out after spending 
three years and enormous money. They employed a lot 
of people and did large scale experiments just to find out 
that mosquitos travel 12 kilometres. This was already 
known. This is one thing which showed that they are not 
really after the control programme. They are collecting 
information about ecology, behaviour and dispersal of 
mosquitos. Why were they emphasising on these aspects 
The question was to And out the feasibility. You do an 
experiment; if it is successful, you try to do it again until 
you get a confirmation. The fact that migration  poil led' 



the experiment does not mean that the feasibility study 
is  over. They have to eliminate the migration and then 
see whether the theory works or not. They did not do 
that. 

They were working in certain villages. If they were really 
interested, they should have gone to another set of villages, 
but they did not. They went to Faridabad, an industrial 
town and to Palwal. They did not release any mosquitos 
there, but simply collected data again. This went on for 
one year. 

At that time, I happened to know about the bird migration 
studies a t  the BNHS. At that time Dr. Subramaniam 
Swamy, MP raised in Parliament the question of bird 
migration studies and its connection with the US Army. 
I wanted to verify Dr. Swamy's statement and went to 
WHO. I suspected the WHO collaboration with MAPS. I 
learnt that this study had got something to do with biolo- 
gical warfare and bird migration. 

I t  has been published in one of the journals that in 1965, US 
tried this in Brazil about bird migration. They said it 
was for biological reasons. It  was exposed by the 
American Press. It  was terminated there and taken up 
here. I thought, they have got a link. 

'Then I came across another project called Ultra Low Volume 
Spray project at  Jodhpur. This is to make insecticides 
invisible. The machinery that you need to make it invisi- 
ble and send it in droplet forms is the same that is used 
for biological warfare purposes. I wanted to know, why 
they had gone to Jodhpur. I found out that malaria pro- 
blem in Jodhpur is not significant at  all. I t  has got .a low 
priority and this information can be obtained from the 
Institute of Communicable Diseases. Somebody told me 
that it was earlier in Bangkok and then at Jodhpur. I 
found out that this is again related to agrobiology research 
on BW agents temperature, weather pattern, topography- 
all these are linked, All this information cannot be 
obtained otherwise. There was another pesticide research 
project connected with agriculture. Now, this pesticide 
DDT is a chemical that has been certified as dangerous 
because it pollutes water and other thing. SQ noy the 
mew concept is that you select a virus, use it and put it in 



the field on the standing crops. This virus does not attack 
the plant, supposedly, but it goes and kills the pest which 
attacks the plant Tha pest develops a disease just as a 
man develops a disease and then the pest dies and the 
plant is saved. This is a new approach, just like the 
genetic control of mosquito, but here the production or 
manufacture is dune by culture--viz., the virus is kept in 
culture. In this case it is kept in the form of capsules. 
The virus is put inside the capsules so that it can live for 
a long time. This is exactly what is done in biological 
warfare because, when you throw them out, they are ex- 
posed to sunlight and rain and so t h q  die. Research in 
biological warfare has shown that they are better put in 
capsules because the capsule protects the virus. The 
techniques of development of pesticides in the Agricultural 
Universities in Gujarat, Pantnagar and Andhra are very 
similar to those of making BW agents; the techniques for 
making them are similar and the techniques for their dis- 
persal are similar. This is precisely what is going on in 
Jodhpur. But when I went and asked the man concerned 
with the project, he refused to talk to me." 

The Committee intervened and asked who this officer was and Dr. 
Jayaraman stated that it was Dr. Patnaik. The witness continued: 

"He asked me what X wanted and I told him specifically that 
I wanted to be informed about the ULVS project. He 
then said he would let me know. He asked me to call half 
an hour later and, when I called, he said he could not talk 
to me unless I came through the Press Information Bureau. 
I called on the Press Information Bureau and asked for 
Mr. Bhanumurthy and he told me he would let me know 
later. For two days he did not call me. On the third day 
he called me and said that he oould not help me. Apparent- 
ly, he had talked to the Director General of Health Ser- 
vices and permission was not granted by him. I am not 
sure whether he consulted the DGHS, but I think he asked 
the DGHS and he did not give a clearance-because the 
DGHS was not ready to speak to me when I wanted to tell 
him something about this project." 

2.1.10. In reply to another question whether Dr. Jayaraman had 
any occasion to discuss the project with the Project Leaders, the wit- 
ness stated: 

ULVS - Ultra Low Volume Spray. 



'lnitlallg, I had a talk with the pmject leader. He was Dr. 
Yasfno, acting leader and he wm Japanese. He told me- 
that I could write a general article. But I could not ask 
any question. I did write an article. Then later on I tried 
to meet Dr. Brooks who had taken over from the actfng 
Japanese leader, Dr. Yasino. He told me that he had to 
g d  clearance from WHO. Well, I waited for about one 
week, but the clearance did not come. Then I waited for 
two months, still the clearance did not come. Then there 
was some occasion to see him about some article written 
by the German WHO expert, which came in the German 
News pubuahed by the German Embassy. The German 
expert had been previously one of the consultants to 
GCMU. He said that they (GCMU) were using some 
dangerous chemicals like Thiotepa. He also gave the 
information that their research had failed Then T took 
these two things to the American project leader and told 
him that you did not tell me anything. Then I told him 
that I wanted to know more about it. Then he said that 
he would give me a statement. So, we published his 
statement which was a denial, along with the original 
German story. Then I told him that I had carried your 
statement and I wanted you to justify it. He said that 
he would again write to WHO and that I would get the 
information. But they never gave me any information. 
Then I did meet Dr. Rajendra Pal who was No. 2 man 
In the WHO in the department that dealt with vector 
biological control. I asked him to tell me about this. 
At that time, he told me that they had instructions 
that they should not talk to the Press. Then. 
he told me that this matter about mosquito control w a s  
considered sensitive to the Indian Press apparently be- 
cause of the bad publicity received through the article in 
the National Herald. Then I told him that I was going 
to write an anicle. 

2.1.1 1. Evidence tendered by Shri Raghavan and Dr. Jayaraman 
on individual aspects of the different projects has been consider& 
by the Committee in the relevant sections of this Report. 



-GENETIC CONTROL OF MOSQUITOES UNIT (GCMU) PROJECT 

1. Backgr~und Information 

3.1.1. In India, as in many other tropical countries of the world, 
.moequiW are agents of transmission of some deadly and wid- 
.pread human diseases. Predominant among them are (i) malaria, 
which is transmitted by several species of Anopheles mosquitoes, 
(ii) flariasis, transmitted by the Culicine mosquitoes, chiefly Culex 
fatigans and Mansonia uniformis, ( 5 )  dengue and chikungunya 
viruses, transmitted by the Aedes aegypti species of mosquitoes. 
Yellow fever, the foremost among the mosquito-transmitted virus 
diseases is restricted in its prevalence to certain areas of African and 
American continents and does not occur in India. Another mosqui- 
toes-borne virus disease, Japanese encephalitis, occurs in India. 

Genetic Control of Mosquitoes 

3.1.2. An extract from a note on the World Health Organisation- 
Indian Council of Medical Research sponsored project on the Gene- 
tic control of mosquitoes placed on the Table of Lok Sabha, in reply 
to Starred Question No. 148 answered on 21st November 1974, which 
explains the circbmstances leading to the establishment of a re- 
search unit on the genetic control of mosquitoes, is reproduced be- 
 OW: 

"Malaria had been brought under control. But there are now 
disturbing evidences of its resurgence. Filarlasis i s  a 
disease which is yet to be controlled and prevented. Den- 
gue, which is not fatal, is endemic in large parts of the 
country and occurs in sporadic epidemics in some of the 
large cities of India. However, in recent years, a sinister 
form known as 'dengue haemorrhagic fever' has been pre- 
valent in several south-east asian countries. There have 
been widespread epidemics of chikungunya virus disease 
in Madras, Calcutta, Nagpur, Sagar and quite recently in  
Bani in Maharashtra. Both dengue and chikungunya are 
transmitted by Aedes aegypti. Japanese encephaIitiea 



(transmitted by Gulex tritaeniorhyncus) t now known 
to be widely prevalent in India in the eastern and south- 
ern parts of the country in endemic form and recently 
there was an epidemic including fatalities in a omall 
area in West BengaL i - *t 

Conventional anti-mosquito measures have proved effective 
against many of the mosquito-borne diseases, particularly 
in urban areas. The widespread use of insecticides, in 
rural areas also had been effective, but there is growing. 
evidence that lately mosquitoes are becoming increasingly 
resistant to some of the commonly used, otherwise harm- 
less, insecticides. 

The control of insect vectors by conventional methods, parti- 
cularly by use of chemicals, is costly, cumbersome and 
repetitive. It has two serious disadvantages. Firstly, sooner 
or later, insects become resistent to the chemicals and 
make them ineffective and secondly, some of the really 
useful insecticides are those which arc likely to accumu- 
late in nature and c o n t a d a t e  the environment. Some 
chemicals are even toxic to non-target insects and also to 
several lower and higher animals. It  is, therefore, of 
distinct national interest to find additional measures 
insect control which will do away with extensive use of 
chemicals. Emphasis is being given all over the world to 
several new approaches towards the use of non-chemical 
control measures which include the revival of better 
sanitary practices through drainage and water manage- 
ment, biological control including the use of larvicidal' 
Ash parasites and predators, applications of genetic con- 
cepts etc. 

In view of the importance of the subject Government of 
India apncinted a task force of eminent scientists from 
Public Health, Agriculture and allied fields in 1972 to re- 
view current modality of control of insect pests. The 
Task Force in its report to the Ministry of Health, inter 
alia with the Genetic Control nf mosquitoes. 

Control, even comple'lc suppression, of insect populations of 
certain species by using genetic techniques has been shown 
to be sound in theory as well as i n  practice and its utility- 



has been demonstrated by the eradication of screw-worm- 
fly in the United States and against certain species of 
fruit-fty in the Mediterranean region Preliminary trials 
carried out against Culex fatigans, the mosquite vector 
of filariasis, in a village near Rangoon (Burma) have 
also shown the feasibility of control under certain fnv- 
ourable conditims. It was against this background that 
the Research Unit on Genetic Control of Mosquitoes, New 
Delhi, was established during 1969-70. 

This 'L'nit came into existence on the basis of an agreement 
between the World Health Organisation and the Govern- 
ment . ~ f  'India, Rupee funds were provided to the Unit 
by the World Health Organisation. The Worid Health 
Organisation also made funds available from its own re- 
gular budget for the salaries of Project leaders, profes- 
sicnal staff in the Unit, Consultants and certain supplies 
and equipment. A subsidiary agreement was entered into 
between the World Health Organisation and the Indian 
Council of Medical Research in which the necessary 
worliing arrangements for the execution of the project 
and for the recruitment of the local staff were made. 

The objective of the Unit is to test the feasibility of applying 
:=enetic technqws for the control of mosquito popula- 
tions, including extensive laboratory and field experi- 
ments. Three spc.cier; of mosquitoes which are of reie- 
vance to Tnt?ia's public health needs were seleded, name- 
ly; Culex fatigans, Aedes aegypti and Anopheles step- 

. hemi. 

The Unit was planned initially for a period of six years with 
the ~roviso that the agreement may be extended, after 
review, for a further period of time mutually agreed on." 

"Genetic control means the reduction or elimination of mos- 
quitoes that can transmit disease and their replacement 
by another strain that cannot by use of genetic techniques. 
The major methods are: 

A. Sterile male techniquc i.e., release into the natural en- 
vironment of large numbers (carefully calculated) of lab- 
oratory bread male mosquitoes sterilised either by radia- 
tion or chemicals (Chemosterilization). 



B. Cytoplcumic incompatibility i.e., release of a strain of mos- 
quito which is incompatible with the local strain 

%. Genetic strain ie., release of a strain of mlbsquito, which 
is produced in the laboratory, with abnormal chromoso- 
mes (lranslecations 1. 

In all the methods the released male compete with the nor- 
mal local males to mate with the local females and 
thereby sterilise them. As a result, the latter lay only 
eggs which do not hatch. Gradually the posquito popu- 
lation dwindles because of the sterility of the females." 

2. Administration of the Project. 

3.2.1. An agreement dated 16th June 1969 entered into between 
'the World Health Orgnnisation and the Government of India for a 
ccllaborntive research project on the genetic control of mosquitoes, 
furnished to the Committee by the Department of Health, is re- 
produced in Appendix I. According to this agreement, the research 
project8 will be conducted under the technical and administrative 
~esponsibility of the World Health Organisation in collaboration 
with the Government of India through a Research Unit to be estab- 
lished by the World Health Organisation in India on the genetic 
,control of n~osquitoes. The agreement provides for the appoint- 
ment of a Project Leader by the World Health Organisation who 
would undertake the technical and operational direction of the pro- 
ject in accordance with the research protocols referred to in the 
agreement and in consultation with a national counterpart to be 
nominated by the Government of India. The administration of the 
project, according to the agreement was, however, to vest in the 
WHO Project Leader who shall control finance, discipline and other 
administrative matters related to the project 

3.2.2. The Committee asked whether any Indian Project Leader 
had been appointed for the GCMU Project. The Director General, 
Indian Council of Medical Research informed the Committee dur- 
ing evidence that Dr. T. Ramachandra Rao an outstanding entemo- 
logist was the Officer Incharge of the Programme in the ICMR. 

3.2.3. Subsequently. the Department of Health informed the 
-Committee in a written note that Dr. T. Rarnachandra Rao had not 
been appointed as the Indian Counterpart Project Administrator 
'but as an Oflicer on special Duty in the ICMR on 25th August 
1970 and that in that capacity he was looking after all the technicd 



work relating to the GCMU Project under PL 480 schemes. A cops 
of the order settmg out &us terms of appointment as Officer on S p  
ciol Duty, furnished to the Committee by the Department OF 
Health, is reproduced In Appendix II. The Department also stated 
that the expenditure on Dr. Rao's salary and allowances Ivas met 
from the budget of the WHO Genetic Control Project sanctioned 
for the staff at the Headquarters office. The Department of Health, 
also informed the Conmlttee in the note that the Director General 
of the Inrllan Council of Medical Research had been appointed as 
the National Counterpart of the WHO Pmject Leader for the 
GCMU Project in India. 

3.2.4. The Committee were also informed by the Departmect of 
Health in a written note that no other officer had been appointed 
by the ICMR as Officer on Special Duty vice Dr. Rao. 

3.2.5. When the Committee enquired as to what office Dr. Rao 
was holding at present. Dr. Ramachandra Rao replied that he was 
leading a retired life. The Department of Health also informed the 
Committee in a demo official letter that Dr. Ramachandra Rno, who 
had appeared before the Committee to tender evidence, had come 
to Delhi in connection with a fourday meeting of the Consultative 
Committee appointed by the Government of India to consider the 
revised strategies in the malaria programme and that during this 
period he would be entitled to travel and daily allowance whicB 
would be paid by the World Health Organisation. 

3.2.6. The Committee asked whether Dr. Ramachandra Rao had 
also been employed as a WHO Consultant and the witness replied 
in the affirmative. The Department of Health also informed the 
Committee that Dr. Ramachandra Rao had been appointed as a 
paid consultant of WHO from 24th September 1973 to 31st Decem- 
ber 1973 and again from 23rd January 1974 to 2nd May 1974. 

3.2.7. The Committee desired to know the details of the salam 
and allowances and other perquisites that Dr. Ramachandra Rao 
was entitled to as a WHO consultant, and whether these were sub- 
jected to Indian taxes. The Department of Health, in a written 
note furnished to the Committee, stated as follows: 

"Dr. T. Ramachandra Rao was paid a salary of $1200 per 
month and per diem of $20 for the first 60 days and at a 
reduced rate (approximately Rs. 1071- per day suhse- 
quenQlly 1. During his tenure as short-term consultant 
with the WHO, he was not in receipt of any perquisite 
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or allowances other than the salary and per diem men- 
tioned above. No Income-tax u m  paid by Dr. Rau 
though he has shown the income from that source in the 
Annual Inaome-tax Return." 

3.2.8. The employment record of Dr. Ramachandra Rao, fur- 
nished by the Department of Health at  the instance of the Corn- 
mittee, was as follows: 

193236.-University of Mysore-Research Assistantship and 
Demonstratorqhip. 

1936-42.-Enternologist in charge of Pattukkotai Field Station 
of Malaria Investigations of South India (Rockefeller 
Foundation). 

1942-51.-Enternologist, Malaria Organisation, Bombay Slate. 

1952-53.-Assistant Director of Public Health (Malaria), Born- 
bay State. 

1953-55.-Medical Enternologist, Virus Research Centre, Poona, 
under the Rockefeller Foundation. 

1955-58.-Assistant Director of Public Health (Malaria), Bom- 
bay State. 

1958-61.-Deputy Director of Public Health (Malaria and 
Filaria), Bombay State and later Maharashtra State. 

May 1961.-Director, Virus Research Centre, Poona. 
to 

May 1970 

3.2.9. In reply to a question by the Committee as to who was 
Dr. Ramachandra Rao's predecessor in the Virus Research Centre, 
Poona, Dr. Ramachandra Rao stated that it was one Dr. Anderson 
from the Rockefeller Foundation. In reply to another question as 
to when ha had retired from the Research Centre, the witness 
stated that he had initially been employed on a contract for five 
years under the sponsorship of ICMR and had subsequently been 
given the extensions of two years each and that in all he had served 
for nine years. 

3.2.10. Since it had been stated that the four-day meeting of the 
Consultative Committee appointed by the Government of India 



to consider revised strategies had been Bnanced by the World 
Health Organisation, the Committee desired to know the reasons for 
WHO incurring expenditure on this meeting, especially since it was 
a consultative committee of the Government of India. The De- 
partment of ~ e a l t h '  stated in a written note furnished to the 
Committee : 

"The World Health Organisation has funds, earmarked for 
meeting the expenditure on conferences, expert com- 
mittees meating e t ~ .  As in the Consultative Committee's 
meeting not only the experts from the country, but blso 
the experts from the World Health Organisation, SEAR0 
and Wofld Health Organisation (Headquarters), Geneva, 
participated, the World Health Organisation agreed to 
provide funds to meet the expenditure on the meeting of 
the Consultative Committee from its earmarker funds. I t  is 
a normal practice for the World Health Organisation to pro- 
vide funds for such NMEP meetings/conference etc. Be- 
sides as the Government of India are making substantial 
contributions to World Health Organisation, they are also 
entitled to receive assistance in the shape of financial grants 
for meeting expenditure on such scientific conferences/ 
seminars and other expert committees' meetings." 

3.2.11. The Committee enquired whether any other former 
health officials from India had been appointed as consultants by the 
World Health Organisation. Dr. Rao stated during evidence : 

"From among p e ~ p l e  who have retired, there is only one 
person-Dr. Raghavan. Among those who are still work- 
ing, there is one Dr. Krishnamurthy from the NICD. 
From the ICMR there are Shri Rajagopalan. Shri K.R.P. 
Singh, Miss Reuben and Shri Panickor. 

To another question whether there was anybody from the State 
Government, the Health Secretary replied in the negative. 

3.2.12. Subsequently, the Department of Health informed the 
Commrnittee in written note that only Dr. T. Ramachandra Rao, 
Retired Director, Virus Research Centre, Poona and Dr. N.C.S. 
Raghavan, Retired Director of the National Institute of Communi- 
cable Disease, Delhi, had been appointed by the World Health 
Organsation as consultants to the GCMU. 



3.2.13. A list of Project Leaders of the GCMU Project appointed 
by the World Health Organisation furnished by the Department of 
Health, a t  the instance of the Committee, is reproduced below: 

Nome Period National11 y 

--- ----- 
Dr. C. N. Smith . 
Dr. R. S. Patterson 

Dr. G. O. La Brecque 

Dr. R. Pal 

Dr. M. Yasuno 

Dr. K. W. Mdonald 

Dr. G. D. Brooks 

- 
U.S. 

U.S. 

U.S. 

Indian 

Japan 

U.R. 

U.S. 

3.2.14. The Committee desired to know whether the Japanese 
ecologist Dr. Yasuno and the other Project Leaders had left the 
Project before the completion of their terms. Dr. Ramachandra 
Rao stated during evidence that he was not aware why they had 
left and that it was entirely a contract between the World Health 
Organisation and the person concerned. 

3.2.15. In a written note furnished to the Committee the Depart- 
ment of Health stated in this regard as follows: 

"The information required in furnished below: 

(1) Dr. C. N. Smith.-At the time of his recruitment to the 
Project he was over 60 years of age and hence was 
appointed as a Consultant Project Leader for a period 
of one year only. He served his full term in the Pro- 
ject. 

(2) Dr. R. S. Patterson.-Pending the appointment of Dr. 
G. G. La Brecque as Project Leader in February 1971, 
Dr. Patterson who was an  entomologist in the unit 
acted as a Project Leader from October 1970 to Febru- 
ary 1971. He was not appointed as Project Leader :on 
a regular basis. 

(3) Dr. G. G. La Brecque.-He was appointed on a regular- 
basis in February 1971; he had to resign a few months 



before the termination of his contract which was for a 
period of two years because of his family circumstan- 
ces; his family and children had to return to the United 
States. 

(4) Dr. RL Pal All these officer3 acted as Pro- 
(5) Dr. M. Yasuno ject Leaders pending the arri- 
(6) K. W. Macdbnald. val of Dr. G.  D. Brooks who 

was appointed on a regular 
basis as the Project Leader 
from July, 1973. The interim 
arrangements were made so 
that the work of the Unit was 
not affected. The appoint- 

ment of these roi3cers was 
purely as an interim arrange- 
ment. 

(7) Dr. G. D. Brooks.-He was appointed on a regular 
basis from July, 1973 and is still continuing as the 
project leader. 

In view of the complexity of the investigations being carried 
out in the Unit embracing different disciplines, the services of 
specialists in particular fields for appointment as project  leader^ 
had to be obtained and this process takes about six months or more 
from the start of negotiations to the final appointment, including 
obtaining clearance from the Government concerned. Since the 
project could not be left without a project leader pending appoint- 
ment of a regular leader temporary arrangements had to be made 
in the interest of the smooth functioning of the project." 

3.2.16. In reply to a question whether i t  was correct that Dr. 
Smith, Dr. Patterson and Dr. La Brecque had left the Project 
because they had been asked by Dr. Pal to do things which were not 
scientifically correct, Dr. Remach.andra Rao stated dming evidence 
that he was not aware of that. 

3.2.17. In reply to another question whether Dr. Rajendta Pal 
had been an employee of the Government of India before jobhg 
the World H d t h  Orpanisation, the Mroctor General, PIslpttb bCI- 



vices stated during evidence that Dr. Pal was in Gwtrnment sex- 
vice as Deputy Director, National Malaria Eradication Programme, 
in charge of the Entomology Division. 

3.2.18. The Committee desired to know whether there would not 
have been some consultations with the Government of India prior 
to Dr. Pal joining the World Health Organbation The Diredor 

General, Health Services stated during evidence: 

'There ia a method of recruitment and I don't think depar- 
ture is made in that. There is the weli-established 
method of recruitment. WHO'S regional office looks 

around in regard to scientists who work in various fields, 
depending upon the requirements, what they want to do, 
etc. In the regional office they have a panel of names 
of scientists in various fields whom they courd harness 
for consultancy, short-term and long-term m expertise 
for furthering their objectives and so on. Some times 

even Government of India supplie; these panels. In the 
Aeld of Epidemiology he had experience, WHO was in- 
terested in control of mosquito invector." 

3.2.19'. The Committee asked who had recommended Dr. Pal for 
the WHO assignment and the mode of his selection and how long 
he had been associated with the WHO. The Department of Health 
informed the Committee in a written note that the Director Gene- 
ral, World Health Organisation had asked for the services of Dr. 
Rajendra Pal and the Government of India had given their con- 
sent and that how he had been selected by the WHO was not known 
to the Government of India. Dr. Pal was stated to be working 
with the WHO since 9th April, 1962. 

3.2.20. In reply to another question whether there had been, at  
any tlme, any enquiry against Dr. Pal, the Department of Health 
stated in the written reply that no record was available to indicate 
whether there had been any enquiry at any time. 

3.2.21. The Department of Health also informed the Committee 
that Dr. Pal had been sent on deputation to the World Health 
Organisation with the approval of the Government of India which 
had been communicated in Ministry of Health letter No. F. 419/ 
62-Instt., dated the 27th March, 1962. 

( .  , 
&2,22. The details of the various posts held by E. Rajendra PaL, 

-40 .,his deputation to the. World Health O r g w t i o q  '. fuc&& 



sd by the Deportment of Health, at the instance of the Committee, 
were as follows: 

5 9 4  Part-time Demonstn~or in Zrwh gy, Punjab Univer- 
sity. 

Malaria Assistant. ICMR and Assistant Entcmokdst, 
Malaria Institute of India. 

3946-1948 O n  R>~kfellcr Foundation Fellowship ft r hi&cr 
studies. 

On National 1nztitu.t of Health, US Public Health 
Sxvice Fellowship for higher studies. 

W W - ~ ~ S R  Assistwt Director, Malaria Institute of Indin. 

October I 8, 1958 to 
April 9, 1962 . Deputy Director, National Malarin Eradicatit n Prop 

ramme. 

3.2.23. When asked whether Dr. Pal had started his career as a 
Class I11 Government Servant, the Director General Health Ser- 
vices replied during evidence: 

"As Assistant Entomologist in NICD or mmcthing like that. 
This is Gazetted Class I1 post. Recruitment is through 
UPSC. He was allowed to apply. He must have been 
selected by the UPSC. He must have been selected in 
this manner. Normally there is no automatic promotion 
from Class I11 to Class I posts." 

The Director, National Institute of Ciommunicable Diseases, 
.added: 

"He started as civilian in the Defence Services, as inspector 
or something like that. He was then only BSc.  or M.  Sc.  
Afterwards he did his Ph. D. Then he spent several years 
in U.K. and USA. He had his Ph. D. from Punjab. He 
also had Ph. D. from London University." 

3.2.24 The Committee were also informed by the Editor-in- 
Chief, Press Trust of India, during evidence tendered by him be- 
fore the Committee, that Dr. Rajendra Pal had retained his lien 
in the National Institute of ~ o m m b i c a b l e  Diseages, New Delhi, 
even after working for 'ten years .at )+ World Hfalth Qrganisation 
and thkt aft& the qubtion was raised in' P a r b n t *  id July, 1974, . .  ' 



he tendered his resignation which had been accepted from October 
1974. The Public Accounts Committee toow up this project for 
examination on 19th August, 1974. 

3.2.25. The Committee enquired from the Ministry whether Dr. 
Pal had resigned from Gwernment Service after accepting the 
WHO assignment and if not, whether his lien had been maintained 
in Government of India. The Committee also desired to know 
whether the retention of lien for such a long period since 1962 was 
permissible under the rules. No reply had been received in this 

- regard from the Department of Health till the finalisation of this 
Repart. 

3.2.26. A list of 37 WHO short-term consultants and temporary 
advisers who had visited the GCMU Project since its inception, 
showing their nationality, qualifications and experience, furnished 
by the Department of Health, at the instance of the Cbmmittee, is 
contained tn Appendix 111. It will be seen, therefore, that 21 of 
these were US nationals. 

5.2.27. The Committee desired to know whether it was not a fact 
that most of the Indian scientists working in the GCMU Project 
under the present Project Leader, Dr. Brooks, were more experi- 
enced than him. Dr. Rarnachandra Rao stated during evidence 
that there was no doubt that the Indian scientists working in the 
Unit were some of the highest qualified and experienced people. 
He also accepted in reply to another question, that most of the 
techniques and instruments in the GCMU had been developed by 
Indian scientists. 

3.2.28. In view of this reply, the Committee asked why the  
white experts were required. Dr. Ramachandra Rao replied: 

"There are two aspects. One is the administrative aspect 
about which I do not wish to comment, because quite a 
lot depends upon the mutual relationship between gov- 
ernments and the WHO. Secondly, till 1970, there were 
3 Indian scientists working under me, who had experi- 

. I  ence in one kind of mosquito research or the other. But 
they did not have experience in genetic method. Qvet 
the last 4 years, they 'have developed this expien*; 
there sl.e occasions in many organisations, where we 
hring In foreign experts and the Indians take over 
greduadly." 



3.2.29. Commenting on the appointment of foreign consultants 
for the Project, Shri Raghavan, Editor-in-Chief, Press Trust rof 
India stated during evidence: 

.'We have entomologists as good as anywhere in the world. 
Some are doctors and have published papers. But they 
brlng in an American, who gets a Ph. D. after coming 
here and appoint him as head of the Unit. Why should 
you get an American when you have a qualified man 
here? 

In this case, under the agreement that they had, WHO was to 
consult the US Government becauw it was giving PL 480 
funds before they appointed a consultant though the con- 
sultant was paid from the regular WHO budget. Our con- 
sent was never required for appointing any consultant in 
our country ." 

3.2.30. Since Dr. Rao had stated th.at the Indian scientists in the 
GCMU had had no genetic experience, and finding from the infor- 
mation earlier furnished by the Department of Health that Dr. 
Brooks, the current Project Leader had obtained his Doctorate in 
Philosophy only in 1973, the year he had been appointed in the Pro- 
ject, the Committee confirmation on this point from the Department 
of Health. The Committee also enquired whether i t  was a fact that 
Dr. Brooks had worked as a malaria expert in Iraq in the late 50s 
and the circumstances under which he had to quit Iraq. The De- 
partment of Health replied, in a written note furnished to the Com- 
mi'ttee: 

"The WHO representative in India was addressed in the mat 
ter. The Regional Office of the World Health Organisa- 
tion has replied, stating that since the full records of the 
persons employed by the WHO Headquarters are kept in 
Geneva, the Headquarters have been asked to furnish the 
necessary information. No further information has been 
received from the Headquarters. They have been re- 
minded in the matter. 

However, the &tails of the bici-data in respect of Dr. lh6dap, 



as made available to this Ministry by the WHO in May 
1973 are hvnished below: 

Q u a ~ r n c ~ ~ l o ~ s  . 1948-52 Prerno State College. BA Biok gy. 

1953-55 University of Utah U S c .  Medical Bntc mo- 
logy. 

1971-N. Carolina Univrrsi:yfc r Dr. kH. ilebc ralc ry, 
practice). 

. EXPER~NCB . 1955-117 Entomolc,gist, maquito and Fly Abatcmcnt, 
Conord, Calif. 

1 9  7-62 Malaria Spc ridit ? .  l V 1 1 r  I :P  Errdiraf:c n. US. 
Agency for Internatic nal Dr velc pmc nt, Washington, 

1962-71 As~istanl Chicf. Ric I c  R: Section, Centre for 
Diaeaw Contml US Public Health Service, Atalanta, 
GA. 

3.2.31. The PTI news report had pointed out that Indian scientists 
working in the GCMU were saying privately that they did not know 
what was happening in the unit because all decisions were taken 
in closed meetings. The Committee asked how many meetings were 
held in a year in GCMU. Dr. Ramachandra Rao replied in evidence: 

"Staff meetings are held practically every week; but, under 
the agreement between the WHO and the Government of 
India, the Technical Review and Planning Group has to 
meet twice a year. The participants are the DG of ICMR, 
the head of the National Institute of Communicable Disea- 
ses, representatives of the WHO and a representative of 
the U.S. Public Health Service." 

In reply to another question whether he w& sure that i t  was a 
~epresentative from the US Public Health Service, the witness re- 
plied: , 

a .  - 
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"All the members of the Technical Review and maMfne 

Group are there, besides a representative from the US 
Public Health Service. It  is something like a meeting of 
an executive board which meets in camera." 

When the C b d t t e e  exp+caPed surprise that ofiicials of the US 
Public Health Service should have been allowed to attend the meet- 
ings, the Health Secretary stated that he had found from the earlier 
.gapers on the subject that this was a historical development. 

32.32. Explaining the background for this arrangement, the De- 
partment of Health stated in a written n o t  furnished to the Com- 
mittee: 

"In accordance with the Agreement entered into between the 
Government of India and the WHO on the 16th June 1969, 
the technical implementation of the programme of the 
project, review of progress and periodic assessment of the 
programme will be performed in accordance with the pro- 
tocols established by a meeting of Investigators compris- 
ing of representatives from the Indian Council of Medical 
Research (ICMR) , National Institute of Communicable 
Diseasm (NICD) , United States Public Health Services 
(USPHS) and WHO. All meetings are to be convened by 
WHO. 

No other representative from USA Organisations attended the 
meetings of 'the Technical Planning and Review Group." 

3.2.33. The Committee asked whether one part of the six-mon- ' 
'thly meetings were closed to the Indian scientists working in the 
GCMU and whether i t  was a fact that the minutes of these meetings 
were not circulated to the scientists. Dr. Rao agreed that one part 
of the meeting was a closed meeting of the Board of Directors con- 
sisting of the Director General, ICMR, Director, National Institute of 
Communicable Diseases and the Head of the WHO Vector Biology 
Section. He added that a Mr. J. W. Wright was the representative of 
the WHO on the Board of Directors and sometimes Dr. Rajendra Pal, 
one of the senior scientists used to attend, in Mr. Wright's absence. 
He further stated that when the Director General, ICMR, was not 
present he used .to attend the meetings. 

8.2.94. Clarifying, further to his admission, Dr. Rao added that 
3his was only in the nature oT an Executive BoPr4 &ng and that 



rimultaaaously, an open meeting of about twenty to twenty-five sci- 
entists consisting of all the members was also held. 

3.2.35. As regards the reasons for not circulating the minutes 
of these meetings to the Indian scientists, Dr. Rao stated in evidence 
that this was almost like a resolution of the Executive Committee, 
wbich was circulated to the Director General, IdMR and to the 
Members. Both the Director General, ICMR and the Director Gene- 
ral, Health Services conflrmed that they got the minutes of these 
meetings. 

32.36. At  the instance of the Committee, the 'Department of 
Health furnished copies of the proceedings of the 7th meeting held 
from 28th April to 22nd May 1973, the 8th meeting held between 13th 
and 21st November 1973 and the 9th meethg held between 23rd 
and 29th April 1974. The Committee found from the proceedings 
that these meetings were conducted in two parts and that the follow- 
bg attended Part I of the meetings: 

7th Meeting: 

1. Dr. T. R. Rao, Omcer on Special Duty, ICMR, New Delhi. 

2. Dr. D. A.  Elieson, USPHS, CDC, Savannah, Georgia, USA. 
3. Dr. M.I.D. Sharme, Director NICD. New Delhi. 
4. Dr. M .  Yasuno, Assistant Project Leader, Project IR-0529. 

5. Dr. W.W. Macdonald, Consultant Project Leader, Project 
IR-0529 (only on 2 May) 

6. 'Dr. R. Pal, Vector Biology and Contral, WHO, Geneva. 

mi8 meeting was convened to review the progress made by the 
Unit and to consider major administrative and technical policy ques- 
tions. 

8th Meeing: 
1. Dr. P. N. Wahi, Director General, ICMR, New Delhi. 
2. Dr. R. Scholtens, USPHS, CDC, Atlanta, USA. 
3. Dr. M.I.D. Sharma, Director, NICD, New Delhi. 
4. Dr. G . D. Broob, Project Leades, IR0529. 
5. 'Dr. R. Pal, Vector Biology and Control, WHO, Geneva 

6, Mr. J . W. Wright, Chief, V- Biology d Control 
Geneva (1- Nemmb&r only). 



This meeting was wnvened to review the progress made by the 
unit, to consider a number of technical and administrative policy 
questions and to approve in broad terms the programme proposed 
for 1974-721. 

1. Dr. C. Gopalan, Director General, ICMR, New Delhi. 
2. Dr. R. SchoItens, USPHS, CDC, Atlanta, USA. 
3. Dr.  M.  I .  D. Sharrna, Director. NICD. New Delhi. 
4. Dr. C;. D.  Brooks, Project Leader, IR-0529. 
5. Dr. R. Pal, Vector Biology Control. WHO, Geneva. 

This meeting was also convened to review the progress made by 
the unit, to consider technical and administrative policy questions 
and to consider In broad outline the programme of work for the rest 
of 1974 and 1975. The minutcs of these meetings had been separately 
submitted to the Directors General. ICMR and New Delhi. 

3.2.37. In the second part of the meetings, technical aspects of the 
programme were discussed. 

3.2.38. Subsequently, at the instance of the Committee, the De- 
partment of Health furnished copies of a11 the technical review meet- 
ings held since the inception of GCMU. The Committee found there- 
from that some WHO consultants had also participated in the second 
part of the meetings held in 1970 and the staff of the Project partici- 
pated in this part from 1971. 

3.2.39. In reply to a question how the scientists who camied out 
the experiments were kept informed, Dr. Rao stated during evidence: 

"There are half-yearly meetings when five to six days are 
spent in  reviewing each and every aspect. They them- 
selves present the data they have collected and i t  is 
discussed. Nst only the staff Indian scientists, but the 
WHO scientists and a number of invited scientists are also 
present at  these open meetings." 

3.2.40. The Committee requested Dr. Rao to offer hfs comments 
an the following statement which was read out during evidence: 

"Till 1972, Indian experts were kept out of the meetings which 
were attended by U.S. experts, D;. Pal, Director General 



of ICMR and Directs of the National Institute of Com- 
municable Diseases. The latter two are Indians but dm 
not work on the project and as such cannot contribute to 
the discussions. Only in the beginning of 1973 the meeting 
was split in two parts. Part A continues to be closed and 
Part B is open to Indian scientists. But important deci- 
sions and strategies are decided in Part A whose minutes. 
are secret and not circulated to the Indian scientists." 

Dr. Rao stated: 

"Nrtlt and foremait, there is no secrecy about it. I t  is con- 
fidential only tr, that extent that any resolution of an Exe- 
cutive Committee is confidential. 

Regarding the other statement, the year 1973 is inaccurate. 
In the beginning, when the Unit was established in 1970 
(I will have to check up on this) all of them were parti- 
cipating in the larger Technical Group Cell. Each of them 
was participating, so long as he had something to suggest 
or discuss, to challenge or to get challenged. As early as 
1972 or even earlier (I am again subject to currection) 
all the senior scientists have been participating. I do not 
know how this statement has been made." 

3.2.41. The Committee desired to know the reasons for treating. 
the closed meetings of the Bmrd of Directors as secret. The Depart- 
ment of Health, in a written reply furnished to the Committee,. 
stated as follows: 

"The Agreement between the Government af India and the . 
World Health 0rg.anisation for the Collaborative Research. 
Project on the Genetic Control of Mosquitoes does not 
provide fw a Board of Directors for the Project. In ac- 
cordance with that Agreement the broad lines of policy 
upon which the work of the project will be based will be 
agreed upon between the representatives of the Govern- 
ment of India and WHO, and the technical implementa- 
tion of the programme of the project, review of the pro- 
gress and periodic assessment of the programme will be 
performed in accordance with the protoools established 
by a meeting of investigators comprising of the represen- 
tatives from the Indian Cquncil of Medical Research, Na- 
tional Institute of Communicable Diseases, United States 
Public Health Service and WHO. The proceedings of: 



tbese' meetings are not secret. They are, however, treated 
confidential in the manner as proceedings of any other 
meetings of the committees of the scientific research insti- 
tians." 

3.2.42. During evidence, Dr. Rao had mentioned that Dr. Krishna- 
murthy from the National Institute of Communicable Diseases, Dr. 
Rajagopalan and Dr. K. R. P. Singh from the Indian Council of Me- 
dical Research were among those who were working in the GCMU 
Project. Replying to questions CUI their backgrounds before joining 
the Unit, Dr. Rao stated that Dr. Rajagopalan had been a young 
scientist working in the ICMR while Dr. Rao was also serving in 
1970 and that after some years he had been promoted as Senior Re- 
search OfRcer (Selection Grade) and had been appointed as Senior 
Scientists in the Genetic Scheme in the ICMR, almg with two other 
officers. 

3.2.43. As regards Dr. Krishnamurthy, Dr. Rao informed the 
Committee that he was an Assistant Director in the National Malaria 
Eradication Programme who was at present a Geneticist in the 
Genetic Unit. 

32.44. Dr. K. P .  R .  Singh, accarding to Dr. Rao, was a Senior 
scientist at the Unit. In reply to another question by the Commit- 
tee as to whether Dr. Singh had also woyked in Tanzania, Dr. Rao 
replied that if he remembered rightly, Dr. Singh had gone to Tan- 
zania for two months. When asked whether he was aware that Dr. 
Singh had been recruited by Dr. Pal, the witness stated that he 
would not say that Dr. Singh was recruited by Dr. Pal but would 
say that he was recruited by WHO. 

3.2.45. The Committee also enquired about two other scientists, 
Dr. U. P. Sharma and Dr. N. P. Gupta. Dr. Rao informed the Com- 
mittee that Dr. Sharma was a young scientist who had been working 
as a Pool Officer in the Virus Research Institute and that he had 
been appointed as a Senior Scienti~t. Dr. Gupta, according to the 
witness, was a Professor of Microbiology in the Vallabhbhai Pate1 
Chest Institute. He had been appointed to the post of Director, 
Virus Research Centre and sometime in 1971, he became the Direc- 
tor of the Institute. 

3.2.46. The Committee desired to know whether the GCMU Pro- 
ject had been reviewed by any expert committee. The Department 
of Health stated in a written note that the reports of work done o n  
the ICMRlWHOlGCMU were reviewed by the Council's Expert 



Committee on Human Genetics, Immunology and Allergy in 1971, 
1972 and 1973. Extracts of minutes of the meetings furnished to the 
Committee by the Department of Health are reproduced below: 

"EXTRACT FROM THE MINUTES OF THE MEETING OF THE 
EXPERT COMMITTEE ON HUMAN GENETICS, IMMUNO- 
LOGY AND ALLERGY HELD IN NEW DELHI ON IST OC- 
TOBER, 1971. 

TO CONSIDER THE REPORT OF WORK DONE ON THE WHO 
ICMR COLLABORATION PROJECT, FEASIBILITY STUDIES 
ON GENETIC CONTROL OF MOSQUITOES IN INDIA AT 
NEW DELHI. 

REMARKS 
The Committee noted the report with appreciation. The mem- 

bers were interested to know if a human ecologist is involved. 
X X X X 

EXTRACT FROM THE MINUTES OF THE MEETING OF THE 
EXPERT COMMITTEE ON HUMAN GENETICS. IMUMUNO- 
LOGY AND ALLERGY HELD IN NEW DELHI ON llTH 
OCTOBER, 1972. 

X X X X 
TO CONSIDER THE REPORT OF WORK DONE ON THE WHO/ 

ICMR COLLABORATIVE PROJECT; FEASIBILT'IY STUDY 
ON GENETIC CONTROL OF MOSQUITOES IN INDIA AT 
NEW DELHI. 

REMARKS 
The Committee noted the progress of work done. 

X X X X 
EXTRACT FROM THE MINUTES OF THE MEETING OF THE 

EXPERT GROUP ON HUMAN GENETICS IMMUNOLOGY 
AND ALLERGY HELD IN NEW DELHI ON 3RD OCTOBER, 
1973. 

X X X X 
TO CONSIDER THE REPORT OF WORK DONE ON THE WHO/ 

ICMR COLLABORATIVE PROJECT, FEASIBILITY STUDIES 
ON GENETIC CONTROL OF MOSQUITOES IN INDIA AT 
NEW DELHI. 

X X X X 



REMARKS 

The Group noted the progress of work done. 

32.47. Pursuant to the Call Attention Motions in the Lok Sabha 
and Rajya Sabha on the 30th July, 1974, the Governing Hodv of the 
Indian Council of Medical Rcscarch nwt on 16th Scptcmber, 1974 
and decided that the general mture  and pattern ol agreement with 
the World Health Organ~sation rtbiating to the technical and nd- 
~ninistrative control of the GCMU Project should be reviewed by 
a committee consisting of the Sccrelnry. Ministry o f  Health & Family 
Planning. the Financial Ad\~isrr,  Ministry of Health, the Director 
General. Health St.nice.i, the Director General and Dr. S. L. Agar- 
wal. An extract from the p rocccd~n~s  of the Sprcinl 40th meeting 
of !hc Governing Body htxld in this r r p r d ,  furnished by the De- 
partment of Health, is rcproduccd below: 

"To cons~der matters : i r~s~nq o t~t  of thc tlcbnte In both Houses 
of Parl~amrnt  rcslat~ng to thc rc1po1 tcbd c t~ ious  concern of 
the scientific rommun~t:,~ ovc3i ti11 rcscdrch project% being 
car r~ed out by or undr-  the. ausplccs of  the W.H.0 

The members of the Governing I!otl~ d ~ ~ t ~ s w d  In dc t a~ l  the van- 
nus aspects of the genet~c control project The d ~ s c ~ ~ t ~ s ~ o n s  centred 
round the fo!lowing a9pects.- 

(1) The Agreement entered into by the Government of India 
with the W.H.O. 

(2) Technical and administrative control of the project by 
the I.C.M.R. 

(3) Scope, relevance and importance of this project f r m  the 
scientific point of view; and 

(4) The budgetary control by the Governing Body. 

After detailed discussions i t  was decided that: 

(i) the general nature and pattern of agreement with the 
WHO regarding technical and administrative control of 
the project, should be reviewed by a committee consisting 
of the Secretary, Minis* of Health and Family Planning, 



Financial Adviser, Director-General of Health S e m i c a  
and Director-General, ICMR and Dr. S. L. Agarwal. 

( i i )  a scientific review of the project keeping in mind the 
safety factors regarding contamination, the s ~ d e  effects of 
genetic strains etc. should be made by the Expert Groups 
on Virus and Ar thropd Borne D~scases and on Human 
Genetic*, under t h ~  chalrmanshi;~ of the Director-Gene- 
ral, I.C.M.R., B.A.R.C. and I.N.M.A.S. should be asked 
to nominate a represcntativr c : ~ h  to attcnd this meeting. 

(iii) the mec*t~ngs of thr a b o ~  c g. ()ups may b r *  h d d  In the 
coursu of the next 3 or 4 wc~cks :ind t h r y  t~ asked 1 1 1  sub- 
mit a report to the. Governing nod. towards the end of 
Octotwr." 

3 2.48. Thc Sub-Cqmmittee set up by the Governing Body of the 
ICMR to rcvi'w the tcchnlcal and administrative control of the 
GCMU met on the 15th October, 1974. Rcle~rant cxtracts f:om the 
minutes of this meeting furnished to the Cnmm1ttc:e t,y Ihc D *;]art- 
ment of Health a re  reproduced below : 

"Secretary explained that a t  the 40th meeting of the Govern- 
ing Body 9f the ICMR held on the 11th Septembcl. 1974, 
i t  was decided, among other things, that thr  genela1 na- 
ture and pattern of Agreement with the WHO regarding 
the technical and administrative control of the Genetlc 
Control Project should be reviewed by a Committee con- 
sisting of Secretary Financial Adviser, DGHS, DG, ICMR 
and Dr. S. L. Agarwal and that this meetlng had been 
convened in pursuance of this declslm. The Agreement 
entered into between the Govcnment of India 2nd the 
WHO had already been circulated to the Members. 

Secretary stated, a t  the outset, that while reviewing the vari- 
ous provisions of the Agreement, it should be examined 
whether, in accordance with the existing provisions, the 
effective functioning of the national counterpart in respect 
of the vmious aspects of the projects could be ensured 
and normal checks could be exercised by him. As in ac- 
cordance with Fhe exi'sting Agreement, the project would 
terminate some time in  June, 1975, the question of amend- 
ing the provisions af the Agreement could be taken up  



with the WHO a t  the time when proposals for the exten- 
sion of the project came up for consideration. However, 
i t  is desirable to start an exe.-cise now so as to ensure that 
necessaw safeguards are provided in the r ev i s4  Agree- 
ment, if 'it is derided to extend the life of thr  project be- 
yond June, 1975. 

After d~scwsion ~t w,is agreed that efforts should be made to 
provide the following In the Agreement: 
I 

( I )  the DG. ICMR should be made over all :nch:lrgc of the 
Un:t and the Unit func.tlons undcr his adrn~ni.;tratl\.c ccm- 
trol and guidance, 

The Group felt t h t  even the esisllng agreement povides 
~uff~clcnt authority to the DG, ICMR to exercise over- 
all control on the p. oject and that the DL;, ICMR should 
su~tably wrlte to the project leader requestmg him 
forward to the ICMR fortnightly or monthly report 
about the w o ~ k  done in the Unit and also to ensure that 
all communicatmns rn the nature of reports in (regard 
to the research actlvltlcs in the Unlt are  cleared by the 
project leader wlth the DG, ICMR before general cir- 
culatlon or t ransm~ss~on to other agencies. 

I t  was also agreed th:!t a copy of the Agreement between 
the WHO and the Government of the USA might be 
abtained and studied carefully." 

3.2.49. A joint meeting of the Expert Committee on Virus and 
Arthropod Borne Diseases and Geneticists from the Expert Cornmit- 
tee on Human Genetic, Immunology and Allergy was convencd on 
16th O c t ~ b e r ,  1974. The Report of the Gro.up, stated to represent 
the unanimous views of all the members present is reproduced be- 
low: 
L -. ... - 3; 

"The Group consisting of 

(1) ICMR Committee on Virus & Arthropod Borne Diseases, 



(2) Geneticists from the ICMR Expert Committee on Hu- 
man Genetic, Immunology & Allergy, 

(3) Other leading experts in the field of Virology and 
Genetics, and 

(4) Rcpresentat~ves of Bhabha Atornlc Research Centre, 
lnst~tute of Nuclear M e d ~ c ~ n e  Sr Allled Sciences and the 
Natlonal Committee on Science 8: Technology, 

met at  a specla1 mect~ng convened by the Director-General, 
Indlan Councll of Med~cal Research, In order to re tww 
the current research programmes of Gcnet~c Control of 
Mosyultoes Unlt, New Delhl (GCMU) . 

The following members were present: 

1. Dr. C. Gopalan, D~rector General, Indlan Council of  Medi- 
cal Research (Chairman), N c w  Delh1-110Ul(i. 

2. Dr. A. Balasubramanian, Director, Pasteur Institute, 
Coonoor-3. 

3. Dr. Sharat Chandra, Cytogcneticist, Indian Institute of 
Science, Bangalore-20. 

4. Dr. K. H. Dave, Assistant Director, Haffkine Institute, Parel. 
Bombay. 

5. Dr. N. P. Gupta, Director, Virus Research Centre, 20-A, 
Wellesley Road, Poona-1. 

6. Dr. S. Kumar, Head of the Division of Bacteriology & Viro- 
logy, Indian Veterinary Research Institute, Mukteswar 
(U.P.) 

7. Col. S. K. Majumdar, Director, Institute of Nuclear Medi- 
cine and Allied Sciences. New Delhi. 

8. Dr. G. S. Mutalik, Joint Director, Directorate of Medical 
Education and Research, Government of Maharashtra, 
Bombay-1. 

9. Dr. C. G.  Pandit, 450, Sindi Cooperative Housing Society, 
Ganeshkind Road, Poona-7. 

10. Dr. C. K. Jayaram Paniker, Professor of Microbiology, 
Medical College, Calicu t-8 (Kerala) . 

11. Prof. M. K. K. Pillay, Department of Zoology, Delhi Univer- 
sity, Delhi. 



12. Dr. N. G .  S .  Raghavan, Emeritus hledical Scientist, Depart- 
ment of Microbiology, All India Institute of Medical 
Sciences. New Delhi. 

13. Dr. G. Rahallkar, Bhabha Atomic. Research Centre, Trom- 
bay, Bombay. 

14. Dr. T. R .  Eao, No. 5 .  Eight Road. Malleswaran~. Bangalore. 

15. Dr. G. Sadasivan, Addl. Professor Anatomy, Gandhi Medi- 
cal College, Hydernbad-I. 

16. Dr. L. D. Sanghvi, Head, Epidemiology Division Lk Dean, 
Cencer Research Institute, Tatn Memorial Centre, Parel. 

Bombay-12. 

17. Dr. J. K. Sarkar-. Professor of Virology, School o f  Tropical 
Medicine, Calcutta. 

18. Dr. M.I.D. Shsrma. Director, National Institute of Commu- 
nicable Diseases. Dclhi. 

19. Dr. K. R. P. Slngli. Senior Scientist, WHO/ICME Research 
Project on Gcnotlc Control of Mosyu~tocs In India, 2 & 3 
Rmg Road. iYtb\v I)tx'111 

20. Dr C K. Varashney. D~.p;rrtment of Botany. U n ~ v e r s i t ~  of 
D lhi, Delhi. 

21. Dr. N. Vcernragha\.::n. A-l./:l. Flat 3. GOCH Colony, 3rd 
Main Road. Basant Naqar. Madras-90. 

Dr. T. Jocob John and D r .  A. K Khosla could not attend the 
meeting. 

The Director-General Indl:~n C'ounc.11 of Medical Research in  
opening the d i s c l~sq io~ i  .::I\ e a hrlef account of the genc.sis oE the  
Unlt. The Gtoup had heforc> them the general report of the work 
done by the Unlt, compilrd a? specla1 articlrs, published in the Tndian 
Journal of Cnmmunlcahlc D15e;isc.: The Director-General in his 
opening remarks pointed out 1h:lt there should be a fret. and frank 
discussion on all aspects of tht, work done in the Unit and that  
members should feel free to offer suggestions with regard to  the 
work alreadv done and proposed 

In the discussions that followed, almost all the members who were 
present in  t he  meeting made interesting and valuable comments. A t  



the end of the discussion, i t  was decided to appoint the following 
committee: 

1. Dr. C. G.  P a n d i e C h i t m a n .  

2 .  Dr. Sharat Chandra. 

3. Dr. C. K. Jayaram Paniker. 

to prepare a report embodying views expressed at the meeting. This 
draft report was again discussed. The group generally approved the 
draft but suggested that a few changes be incorporated in the final 
report. The revised report given below presents the unanimous 
views of all members present. 

Achievements of the Unit so far: 

The Group was of the view that the Unit had made some very 
important contributions in the field which have received general 
recognition. The following aspects deserve 'special mention: 

The Unit is recognised as the largest single enquiry into the gene- 
tic control ol' insects in the world and since its inception in 1969 and 
has accomplished a great deal. 

I t  has standardized methods for the mass rearing of Culex fati- 
gans and Aedes aegypti mosquitoes and their sterilisation. Techni- 
ques for handling very large numbers of mosquitoes have been per- 
fected. The Unit has developed the D3 strain which is cytoplasmi- 
callg incompatible with C .  fatigans mosquitoes in the Delhi areas as 
well as the integrated strain IS3IB with 100 cytoplasmic incompa- 
tibility with respect to the Delhi population and 65 to 70 per cent 
sterility of matings within the strain. 

The Unit has established a double translocation heterozygete in 
A. aegypti the progeny of which inherit either T1 or T3 transloca- 
tion and is therefore 50 per cent sterile. 

Based on computer simulation studies indicating that release of 
males with the distorted double translocation heterzygete system 
would be more effective for population suppression than release of 
the same n u m b e ~  of chemosterilized males or double translocation 
males without distortion. The Unit has developed an A. aegypti 
strain with Indian genetic background giving 61 per cent sterility 
and 6:l sex ratio in favour of males. 



The Unit has made extensive studies on mosquito ecology with 
special reference to C. fatigans in the Delhi area. They made the 
important observation that these mosquitoes breed extensively in 
irrigation wells, a hitherto unrecognised behaviour. and that there 
is massive infiltration of adult mosquitoes into villages from consi- 
derable distance contributing as much as 85 per cent to the num- 
bers present. 

Laboratory investigations on these mosquitoes have been carried 
out on their mating ability, competitiveness, length of life, fertility 
of the pregeny etc. 

Field studies have shown that measurable degree of sterility 
could be induced in the natural Culex mosquito population by 
radiation sterilized males, chemosterilized males, and by males of 
both the genetic strains D3 and IS31B. I t  has been found that 
immigration of already inseminated females into the  target area 
has been the most important factor which prevented the attainment 
of \.cry high egg-raft sterility and that barrier zones up to 3 km., 
t h o u ~ h  made free of culex breeding were found ineffective in p r c  
ventinq immigration. In this context i t  was possible to recapture 
released mosquitoes a t  dktance upto 11.2 km. 

The field studies with A. aegypti. which are of a preliminary 
nature. have shown that a strain with a 'silver marker' and another 
with chromosomal translocation could become indorporated into 
the local population and to produce recognisable offsprings. 

The 'Special issue of the Journal of Communicable Diseases on 
Genetic Control of Mosquitoes' has given an indication of the enor- 
mous quantity and excellent quality of work done and the valuable 
data collected during a brief period of about 4 years. The Unit 
deserves to be congratulated on its excellent performance. 

While it is well-known that the experience gained on any one 
species of the mosquito may not be readily applicable with regard 
to other species of public health importance, the experience which 
has been gained in building up these techniques in certain condi- 
tions with reference to the two species of mosquitoes which have 
been experimented upon, namely the A. aegypti and Culex fatigans 
deserves special mention and would certainly prove valuable. A 
question was raised during the discussion to ascertain the reasons 
for taking up research on these two species. The group was in- 



formed that i t  was done because of the basic knowledge that was 
readily available with regard to the A. aegypti and the facility with 
which the Culex fatigans could be reared in the laboratory for 
genetic manipulation and eventual release. 

The Group noted that work on anopheles stephenci has also been 
initiated in accordance with the recommendations at the last Pro- 
ject Committee Meeting. 

Proposed programme of field studies: 

The Group noted that Laboratory studies with Aedes Aegypti 
have now reached a stage when releases of mosquitoes for field 
studies will have to be taken up. At this stage it was necessary to 
consider safeguards and precautions to be observed before such re- 
leases are undertaken. 

The Group noted that a t  present three techniques viz. (1) Irra- 
diation, (2) Chemosterilisation and (3) Genetic manipulation were 
employed. The possibility, however, remote that the third approach 
viz. genetic manipulation may result in strains of mosquitoes with 
increased competence to transmit other diseases should be taken 
into account. The Group pointed out therefore that before relcas- 
irig genetically manipulated mosquitoes, i t  would be essential to 
have data on some important aspects in order to ensure that such 
mosquitoes have not developed increased competence for transmis- 
slon of other diseases. The Group noted that while the Unit had 
in fact already mcorporated some safety measures In this regard 
and had arranged for testing genetically manipulated strains with 
respect to their competence to transmit dengue and chikungunpa 
viruses, it was essential that this safety measure should now be 
expanded to cover other important viruses as well The Group 
~.eslised, in this connection, that it will not be realistic or feasible 
to include all conceivable viruses for this purpose However, 
viruses which are considered by the Expert Committee on Vlrus and 
Arthropod Borne Diseases to be of major importance and relevance 
and capable of posing public health hazards, have to be included, 
for such screening. The Group pointed out that in fact such safety 
measures in experimental approach have been stressed by the WHO. 

In this connection, special stress was made by the Group of the  
desirability of testing transmission potential of manipulated A. 
aegpyti strains with respect to transmisson of yellow fever. The 



Group, while emphasising the importance of screening genetically 
manipulated strains of mosquitoes for susceptibiiity to yellow fever 
virus, noted that this work cannot be undertaken in India because 
of the legal restrictions which have been in existence for many 
years. However, wherever such tests a re  done, the Group felt that 
i t  would be highly desirable to associate Indian workers with such 
studies in order that  they may also gain experience in this parti- 
cular field. 

During the discussions, one important consideration emerged, 
namely, that it was not intended to undertake control measures 
immediately, especially with regard to the control of filariasis in 
the country. I t  was also stressed that the control of filariasis will 
have to be based on an 'integrated approach', in which genetic con- 
trol could conceivably be one aspect. 

The question of 'replacement' of mosquito population by non- 
susceptible strains was discussed. The Group was of the view that 
while this might control the discase. such a replacement would still 
leave the problem of mosquito menace unsolved. 

In the face of widespread dcvelopmc~nt by mosquitoes of resist- 
ance to insecticides, the Group rccognised the desirabilitv of keeping 
open the possibilitv of injwting susceptible gcnes into the mosquito 
population so that they could agmn be controlltd through inwcticides. 
But utmost caution and more extensive data were considercd neces- 
sary before such population replncemcnts were undertaken. 

Independent M,~nitoring Body: 

The Group was of the view that a scparate 'Monitoring Body' he 
specially crea'ted with a wider membership drawn from those not 
actually engaged in the project in order to monitor the effect and 
impact of future releases of genetically manipulated mosquitoes. 
The staff of the Genetic Control Unit will naturally have to be asso- 
ciated with such a monitoring programme. Indeed tne Monitoring 
Body and the concerned staff of the Genetic Control Unit will have 
to work in close cooperation a t  all stages of the release operation. 
This recommendation is  generally in accordance with the practice 
which is generally accepted; for example, in drug research, the 
scientists who deve lop  a drug are not involved in trials regarding 
its efficacy. This is always entrusted to an independent body which 
ensures desired objectivity of results. A similar approach is recom- 



mended in this case also. The Group recommended that this pro- 
posal should receive very careful consideration in any plan for the 
future. 

The Group did not consider the possible future lines of develop- 
ment for this project. The Group felt that this would be the legiti- 
mate responsibility of the Project Committee of the Unit." 

3.2.50. The Governing Body of the Indian Council of Medical Re- 
search met on 2nd November 1974 and approved the recommenda- 
tions of the Expert Group. Extracts from the minutes of the meeting 
are reproduced below: 

"The Chairman explained that as a result of a News Item 
which appeared in the newspapers on the 29th July 1974 
about the activities of WHOIICMR Research Unit on 
Genetic Control of Mosquitoes there was a call attention 
motion in the Lok Sabha and the Rajya Sabha on thc 30th 
July 1974. He had given an assurance on the floor of the 
House that the functioning of the Unit would be reviewed 
by the Governing Body of the ICMR. Accordingly the 
Governing Body met on the ll'th September 1974 and it 
was decided by them that a scientific review o f  the Pro- 
ject should be made by the Expert Groups on Virus and 
Arthropod Borne Diseases and on Human Genetics and the 
general nature and pattern of agreement with the WHO 
should be reviewed by a Committee of administrative ex- 
perts. The 21 group members of scientists met on the 16th 
October 1974 and had submitted a report. The Committee 
of administrative experts met on the 15th October 1974 and 
they had also submitted a report. Both these reports are 
for consideration of the members of the Governing Body. 

Shri Ranen Sen desired to know how many of the scientists of 
the expert group were working with the ICMR. The 
Director-General clarified that only Dr. K.R.P. Singh was 
working in the unit but he attended the meeting of the 
group in his capacity as a member o f  both the Expert 
groups on Virus & Arthopod Borne Diseases and on Human 
Genetics Immunology & Allergy. The Director-General 
also explained that apart from Dr. K. R. P. Singh, Dr. 
N. P. Gupta, Director, Virus Research Centre, Poom and 
Dr. N. G. S. Raghavan, Emeritus Scientists were also with 
the ICMR. 



W Sen ~tated that the entire discussion in the Parliament 
arose as there was apprehension in the minds of the Mem- 
bers of Parliament that the work carried out by the Unit 
on Genetic Control of Mosquitoes may be connected with 
germ warfare experiments which wodd be detrimental to 
the welfare of the country. He desired that a report in lay- 
man language should be placed on the table of the House. 
The Minister assured him that he had already taken steps 
in that direction. 

Dr. Rajat Kumar Chakrabarti stated that steps should be taken 
to develop alternative pesticides. Dr. Mahipatray Mehta 
also mentioned that malaria was rampant in Kutch in pre- 
independence days and in those days gamaxene was used 
as a pesticide. If mosquitoes are now immune to pesticides 
currently in use then alternative pesticides zhould be 
developed. 

The Director-General, ICMR clarifitd that Genetic Control is 
one of the many techniques being developed to control the 
population of mosquitoes and research in other methods 
of control, such as production of vaccine against malaria, 
development of larvaecidal fish and plants, alternative 
pesticides etc. had already been undertaken by ICMR. 

The Chairman stated that the expert Group had reviewed the 
work done by the Genetic Control unit so far and was of 
the opinion that the unit had 'accomplished a great deal' 
since its inception in 1969. The work carried out by this 
Unit was of high scientific standard and had resulted in 
important contributions with respect to both genetic and 
ecological aspects. The Group noted that the Unit had 
already incorporated safety measures to be undertaken 
before field releases of mosquitoes. The Group suggested 
testing of the vectors with new strains for their potential to 
transmit yellow fever. The Group also recommended the 
setting up of an independent monitoring body under the 
ICMR to monitor the impact of future releases of geneti- 
cally manipulated mosquitoes. This monitoring body 
should function in coordination with the Genetic Control . Project. 

The Chairman also s'tated that the Committee of administrative 
experts should meet again to suggest procedural modifica- 



$ions in the agreement between Government of Imha and 
the WHO envisaging closer direction and guidance of the 
project by the ICMR. 

After  a general discussion, the Governing Body approved of 
the recommndatlons contained in the report of the Ex- 
pert group of scientists and the suggestions made by the 
Chairman. The Governing Body was of the vlew that the 
project was important from the point of vlew of develop- 
ing alternative and additional strategies for containment 
of mosquito borne diseases and should be contmued with 
such modifications as approved by the Governing Bod?;. 

Shri Ranen Sen, M.P., however, reserved hi.; views in this 
regard." 

3.2.51. Relevant extracts from the comments of the Director, Na- 
tional Institute of Conmun~cable D~seascs in 1968 on the WHO pro- 
posal for gcnetlc control of mosqu~toes in Indla are reproductd 
below: 

"The need for such studies of newer approaches or techniques. 
has been accentuated by the development of resistance by 
culicine mosquitoes. thereby stalling or threntening to do 
so attempts at  control of filaria and haemorrha~ic fever 
transmitted by C. fatigans and Aedes aegypti respectively. 
The experiences in such studies even globallv (Genetic 
m:mipulation of mosquitoes) so far  has been negligible or 
very little. The numemus lacunae in the understandi~~g 
and studies in vector biology and behaviour, genetics of 
mosquitoes, of technical and technolog~cal kno\v-hon- of 
bio-engineering, radioactive biology ctc. and above all the 
pi,ohibitivc. finances needed for such studic~s 1i:we ,stood in 
the way of any country embarking on the satnc, and studies 
even bv the WHO have been very restricted. These facts 
have been amply L.-ought out in the project now under 
consideration. However, with regard to C. fatigans, the 
small scale study in this direction by WHO, Geneva. in an 
isolated village OKPA near Rangoon, Burma have stimu- 
latch3 further activities in this field and hence this docu- 
ment. I t  is, however, to be noted that even the small scale 
studies in the isolated small village of OKPA are not, i t  is 
learnt continuing. For these reasons the need for such a 
study has to be accepted. 



However, the scanty knowledge, the numerous lacunae and dim. 
cult problems are so manifest that they ha\.e been sum- 
marised succinctly in the cautiously worded :;tatement in 
the document under consideration which runs as follows: 
Although limited results to date are promising and the 
concept seems sound in theory. success or failure cannot 
be predicted at this stage. There arc marly problems to 
be resolved. Some of thest arc sequential. each step de- 
pending upon the reults achieved in the previous step. 
Sho~ild the esperjment on operational feasibility of gene- 
tic control be a success, the project would hnve achieved 
a major break-throuLgh in publ~c  health. Even i f  thc opera- 
tional experiment is a failure. the understanding of biology 
and behaviours ,of insect populations would be greatly 

advanced, opening up new vistas to applied biologists. 
This implies inter alia a constant concurrent evaluation of 
the programme. dccision making on the spot :~nd follow-up 
thereafter i.e. the authority for the responsibility must 
vest in a local organisation. 

I t  would he pertinent to note that a small village experience 
of OKPA (1000 pcrsons) is to be cxpandcd to n larger 
area." 

3.2.52. The Commnttce asked whcthcr thc World FIcnlth Organisa- 
tion were also collaborating w t h  the National Malaria Eradication 
Programme and the National Filaria Control Programme. The 
Director General, Health Services stated d u r ~ n g  evidence: 

"Collabora'tion is there as for any other scientific programme. 
There is no speciality about it. We have National Malaria 
meetings and in these meetings several experts take part, 
national as well as from WHO. They take part  in such 
meetings." 

H e  added: 

"We are having national programmes and we  utilise them with, 
regard to consultation, with regard to specialised techno- 
logy and methodology. But apart from that, thme is no 
other help that  we get from them and they are  entirely 
our programmes. So, WHO has nothing to do with them." 



3.2.53 When the Committee pointed out that the WHO or US 
agencies did not apparently wish to have much coordination or col- 
laboration with wholly Indiwised institution, the Director General, 
Health Services stated: 

"With regard to WHO I can answer the question and not with 
regard to other agencies. We have nothing to do with 
other agencies. We do invite WHO for expert opinion 
and they collaborate with us and we collaborate with them, 
but other agencies certainly; we do not." 

3.2.54. The C'ommittec asked whether the Deputy Dlrector Gene- 
ral, World Health Organisation had v ~ s ~ t c d  t h ~  Health Mlnistry re- 
cently and, i f  so, what t h c  rcai,~ns for his visit were. The Health 
Secretary stated during evidence: 

"Actually, he was here in ronnwtion with the Boar4 uf Control 
of the GCMU Units and it is their usual practice to call 
on the officers. He also met me and we discussed about 
the transfer of thc project and hc said that thev xvould 
have no objection to the complete transfer of the project 
to the ICMR." 

3.2.55. On the question of monitoring by ICMR, Shri Raghavan, 
Editor-in-Chief, Press Trust of India, stated during evidence: 

"The people who work in the laboratory should have nothing 
to do with the monitoring units. When I produce a drug, 
the testing authority should be somebody else; in this 
way, there are three or four authorities which perform 
their respective functions before that drug can be used 
for public use. Does i t  not apply in the field of Microbio- 
logy?" 

3.2.56. About the administrative control resting with Indians, the 
witness stated that Indian control would not mean an Indian sitting 
in the WHO and controlling the Project. 

3.2.57. Explaining the role of the Indian counterpart, he stated: 

"Till now the counterpart had nothing to do. After all i t  is 
only now they have brought a gentleman who is supposed 
to be monitoring. I am told he  is a fairly sincere person. 
Dr. Veera Raghavan is his name. They said that they 



have published all this information in this journal. This 
does not even contain one orginal research paper. 
They are all review articles." 

3.2.58. The Committee asked what was the role played by Dr. 
Bmks.  Shri Raghavan stated: 

"He is the Project Administrator. And the Project is actually 
being run from Geneva by the WHO Vector Biology Di- 
vision. And I do not even know whether Dr. Brooks un- 
derstands it. I am not even prepared to accept whether 
Dr. Brooks knows everything of it." 

3. involvement of the United States of America 

3.3.1. According to the agreement entered into between thc Gov- 
vrnrnent of India and the World Health Organisation, effective ini- 
tially for six years, the World Health OTganisntion is to provide, 
subject to the availability of funds, a Project Leader and two pro- 
fess~onal staff as  well as additional staff and short-term consultants 
as required, payment for contractual services, premises, equipment 
and supplies and owrating expenses. 

3.3.2. The Committee asked whether the GCMU Project was fin- 
anced from PL-480 funds and the Director General, Indian Council 
of Medical Research replied in the affirmative. 

3.3.3. The Committee requested the Department of Health to fur- 
nish a copy of the agreement, if any, entered into between the 
World Health Organisation a d  the US authorities in regard to the 
GCMU Project. A copy of the agreement for carrying out feasibi- 
lity studies on the genetic control of mosquitoes in India entered 
into between the World Health Organisation and the United States 
of America, as represented by the National Communicable Diseases 
Centre, Bureau of Disease Prevention and Environmental Control, 
Public Health Service, Department of Health, Education and Wel- 
fare, Atlanta, Georgia, USA, was furnished to the Committee by the 
Department of Health. The effective period of this agreement was 
six years commencing 1st January 1989 which would mean that the 
agreement would have expired on 31st December 1974, although i t  
was continuing and even the Health Secretary was not in the know 
of it as to who were financing it. 



3.3.4. Confirming that the agreement between the United States 
Government and the World Wealth Organisation for the provision of 
PL.480 fund:j was supposed lo have expired, the Health Secretary 
also informed the Committee that the agreement between the Gov- 
ernment of India and the WHO would expire sometime in June 1975 
and so fa r  no proposals had been received regarding the renewal of 
the agreement. 

3.3 
WHO 
WHO 

.5. Since the agreement bctwcen the US authorjties and the 
had expired on 31st December, 1974 and that between the 
and the Gal-lernment o f  India was due to expire only on the 

30th June 1975, the Committee desired to know how the GCMU 
Project would be financed by the WHO from 1st January to 30th 
June 1975 and whether the ag rc~men t  betwwn WHO a n d  the U S  
authorities was bein!: cxtended for this purpose. The Health SC- 
retnry stated during evidence: 

"Wr were a party to an agreement between Government of India 
and the WHO and that agreement 1s due to expire in June. 
The agreement between WHO and the PL-480 authori tm 
has expired. I do not know whether any request has been 
r e w i v d  hy  the WHO from PL-480 authorities for extend- 
ing this programme So far as we arc concerned, we had 
at once taken up with the WHO and they had agreed that 
the technical and administrative control would be trans- 
f c r red  to the ICMR and the ICMR authorities arc now 
engaged in Iocating the Indian scientists to man thc entire 
project." 

He added further: 

"This is a tri!xirtite agreement, i n  the sense there is a separate 
agreement between WHO authorities and the PL-480 au- 
thorities which has expired in December. We are not a 
party with PL-480 authorities. But there is  an  agreement 
between WHO and the Indian authorities which is to ex- 
pire in  June. So far, we have not received any request 
from the WHO to extend the project but the thinking is 
there, If the project is administratively and technically 
transferred completely to the control of the ICMR, then 
we might extend it." 



The Committee wondered how the Ministry knew that 'the think- 
fng is there' if no request had been received from the WHO. 

3.3.6. In a written reply furnished to the Committee subsequently, 
the Department of Health stated: 

"The WHO was addressed in the matter . .  . .The WHO, Geneva, 
has sent the foliowing telex mtssage: 

'Agreement was signed with USA on 3 July, 1969 in accor- 
dance with annex A ref 2 with the following modifica- 
tion stop Prime agreement was sign& for an additional 
period of three years resulting in minor changes to tech- 
nical part of the text stop Second page 23 a t  3.3 to make 
periodic report to the NCDC on fiscal expenditure and 
scientific progress as called for in section 5 stop Tertio 
page xction 7 reworded those residual values of 
equipment and unconsumed supplies and material re- 
maining at the completion of or  termination of the pro- 
ject will be made over to the agency continuing or in- 
terested with this or allied work stop Copy actual agree- 
mvnt lvith changc~s nottbd b c ~ n g  pouched 

It may please be seen from the above that even though it was 
orig~nally intended that the period of agreement would be 
from the 1st of January 1969 to 31st December 1974, the 
agreement was actually signed by the WHO with the Uni- 
ted States Government only on the 3rd of July 1969 for 
a per~od of three years in the firat instance and subsequent- 
ly extended for  another three years by another agreement 
valid upto 30th June, 1975. This correspond to the date of 
expiry of the agreement between the WHO and the Gov- 
ernment of India in regard to this Project. Thus the fin- 
ances for the Project would be available from PL-480 
funds upto the 30th Junc 1975. The fact that the WHO had 
actually signed two agrcemnts  with the U.S. C;overn- 
ment was not known to the Government of India. Fur- 
ther clarifications in this regard are being sought from the 
WHO and when received would be supplied . 

I t  is understood that the United States Government have ag- 
reed to provide funds to the WHO for continuance of the 
Project for another period of three years, with effect from 
the 1st July 1975. The position regading  further exten- 



sion or tne agreement is also being mcertained from the 
WHO.' 

3.3.7. According to the agreement furnished initially by the De- 
partment of Health, the effective period of the agreement was only 
till 31st December 1974. The telex message received from WHO, 
however, revealed that the agreement between WHO and the US 
authorities had been sign& only on 3rd July 1969 and that the Prime 
agreement had been signed for an additional period of three pears 
resulting in minor modifications to the technical part of the text. 
The Committee, therefore, desired to know whether the modified 
agreement referred to by the WHO in their telex message was in 
rnodication of  the agreement which was already eflective from 1st 
January 1969. The Department of Health, in a written reply fur- 
nished to the Committee, confirmed that t h h  was so. 

3.3.8. The Committee enquired whether the Ministry was aware 
of the existence of the original as well as  the modified agreements 
betwechn WHO and the US authorities. The Department stated in a 
written note furnished to the Committee: 

"The Ministry was aware of the existence o f  the original ag- 
reement only between the WHO and the US authorities. 
The modified agreement was not fo rwardd  to the Gov- 
ernment nf India by the WHO. Onlv in reply to this Mi- 
nistry's letter No. V. 25011(1l174-RJSM, dated the 14th 
January 1975, it wss mentioned by the WHO that there 
were two agreements one for the first three years and the 
other for the nest  three years."* 

3.3.9. Since it appeared from the telex that the modifications 
made in the original agreement had not been communicated by WHO 
to the Go\wnment of India till February 1975, the Committee de- 
sired to know the reasons therefor. The Department of Health in-  
formed the Committee in a written reply: 

"The World Health Organisation who was addressed in the 
matter to clarify the position have drawn attention to  
their two letters dated the 23n3. December 1968 and 13th 
May 1969 addressed to the Director General of Health 
Services and to the Minister for Health and Family Plan- 

A Ictter wrilten in this connection by the Chairman. Public Account Conlnliltci. 
to the Prime Minister of Jndh is reproduced in Appendix. 



ning respectively. In the Arst letter, it was stated that 
they have been informed by the United States Public 
Health Services that funds have been reserved to support 
the first three years of work but that these can be held 
only until the end of April 1969. They, therefore, u r g d  
the Government of India to finalise the agreement and 
World Health Organisation quickly. In the second letter, 
dated the 3rd May, 1969, the degree of urgency in  
finalising the agreement between the WHO and the Gov- 
ernment of Indla was stresed by the WHO. But in either 
of these t ~ v o  letters, the modified agreement between the 
WHO a,:d United States Government was not mentioned." 

3.3.10. The Committee desired to know the present position of the 
.status of the Project after 30th June 1975. The Departmcnt of 
Xealth stated in a written note: 

"The World Health Organisation has informed this Ministry 
that the United States (h .e rnment  have agreed to extend 
thc financial support to t h e  Project from 1st July 1975 to  
the 30th June 1978. The present agreement between the 
WIlO and the Governmrnt of India ends in June 1975. No 
further extension of the agreement between the WHO 
and the Government o f  India has been made. During in- 
formal consultations, the WHO representatives have as- 
sured that they will have no objection to transfer the ad- 
ministrative and techn~cal control of the project to the 
ICMR if it is renewed." 

3.3.11. Copies of correspondence exchanged in this regard b e t  
ween the Govcrnnlent of India and the World Health Organisation 
furnished by the Department of Health, a t  the instance of the Com- 
mittee, are contained in Appendix IV. Copies of all the agreements 
entered into between the World Health Organisation and the US 
authorities in respect of genetic control of mosquitoes in India were 
also furnished by the Departmcnt of Health, a t  the instance of the 
Committee. The salient features of these agreements, four in all, are 
discussed below: 

3.3.12. The first agreement initially executed between the World 
Health Organisation and the U S  authorities was to commence from 
1st January 1969 and extend for a period of six years. The Natio- 
na l  Communicable Diseases Centre of the United States Public Health 
Service was to make payment in local currencies an amount not ex- 



ceeding US dollars 19,36,150 (Ks. 1,45,21,000) for the performance of 
this project by the collaborating institution. Sections I1 to V of t h e  
agreement contained exhaustive details of the obpctlves and des- 
cription of the work to be performed, decription of the work plan 
year-wise, :,r.Iection of site, detalls of studies on ecology and be- 
haviour, studies on biological parameters, details of the responsi- 
bilities of the National Communicable Diseases Centre and the Colla- 
borating Institution, World Health Organisation, pericd of perform- 
ance, details of compensation and budget plan, method of payment, 
etc. 

3.3.13. Sections VI and VlI I  of the agreement which deal respec- 
tively with Records and Reports and Publications and Patents a r e  
reproduced below: 

"SECTION VI. 

RECORDS AND REPORTS. 

All reports and other communications will be transmitted by 
the Collaborating Institution in the English language, un- 
less otherwise provided for. 

The Collaborating Institution agrees to keep odeqi~ate rccords 
for documentation of progress made and statu., of t h ~ s  pro- 
ject as well as for  preparation of report5 on the sc~rmtific 
aspects of this programme; and further agrees to keep re- 
cords of obligations and expenditures, togcthcr tvlth re- 
ceipts, vouchers. correspondence and mrmornnda associat- 
ed with funds rccrivrd and cspcmded in c>arrying out t h e  
project provided for in this Agrcrmcnt. 

Reports 

The Collaborating Institution agrees to submit to the NCDC 
reports as specified bclow. However. none of these ar- 
rangements for reports shall preclutlc. full informal ex- 
change of correspandcncc or other communicat;on between 
the Principal Invcstiqator and the Project C)Aicer a t  NCDC. 

Two months in advance of each payment period and in no case 
less than semi-annually, the following fiscal and progress 
reports on the work provided for under this Project Agree- 
ment will be submitted: 



( i )  A brief, but descriptive, narrative progress report of t he  
scientific aspects of the project clearly indicating signi- 
ficant factors with respect to the progress of the xvork. 

( i i )  A fiscal report on forms to be furnished by the NCDC 
which w 1 1  show the actual amounts of rnolicy ubl~gated 
by the Collabn~ating Institution o n  behaif (11 this Agrce- 
men t. 

(111) A statement clf the estimated financia? reclu~rt~mr\lits for 
the follo\vinq period, indlcntinq any ovcraq1.s or htlort- 
aces from the prior ~ w r i d .  together with c\planntlon o f  
significant changrs In financial requlrcnwnts f , ) r  s11eciRc 
purposes. Authorisat~on of payment for t h e  succecd~ng 
period will then be based on an evaluation of thlb infor- 
ma tion. 

At the conclusion nf this Agreement, a final !.eport in a form 
suitable for publication, including all pcrtinrnt technical 
data, summarising the work done, the results accompl~shcd 
and the conclusions drawn therefrom. 

Such interim reports or information on the status or progress 
of the project as may be necessary jn conn~ction with spc- 
cia1 events of problems arising during the course o f  the 
work, either on the initiative of the NCDC c,r the Collabo- 
rating Institution. 

Access to Facilities, Records and Accounts 

The parties to this Agreement or their accrcclited rcprcstbnta- 
tives will have access at any reasonable time to t h a t  part 
of the project facilities or  offices utiliscd in corjnCctior~ with 
the project described in  this Agreement for the purpvsc of 
observing the status and progress of this project and all 
data, information, records, reports and accounts ~ ~ l a t i n g  to 
this project shall be available to these rep!mt:ntatives and 
shall be maintained available for examination for a mini- 
mum period of two years beyond the completion of the pro- 
ject or termination of the Agreement except that this pro- 
vision shall not be exercised so as to violate confidentially 

of statistical reports as may be established by law, or 



policy, nor to require retention of bulky statistical returns 
beyond the usual storage periods. Officers or employees 
of the Collaborating Inst~t t~t ion.  or othcr personnel assign- 
ed to or  cngag(.d in the conduct of this pr!:jcct, shall be 
available for consullation with the Project OIficer or his 
representative a t  any reasonable time." 

"SECTION VIII. 

PUBLICATIONS AND PATENTS 

Publication of findings shall be at thc discretim of the Colla- 
borating Institution unless otherwise provided for subject 
to the limitations relating to patents sct forth below. Ac- 
knowledgement of the NCDC assistance in the conduct of 
the work covered in thc publication should be noted in an 
appropriate manner. 

Any patentable invention or improvement resulting from work 
carried out under this Agreement. insofar as the United 
States of America is concerned, shall be assigned to the 
United States Government as represented by the Secretary 
of the Department of Health, Education and Welfare. 
Rights to the patentable results in countries othcr than the 
United States of America shall he in arcordancc with the 
policy of the Collaborating Tnstitution. prwidecl lhnl  an 
irrevocable and royalty frrc lictwce to practicc such inven- 
tion throughout the world hc issued to t h ~  United States 
Government and that, as stated above, the results o r  
findincs bc availah!(. without restriction t o  tht. general 
public. 

With respect to patentable results and in ncco~~ilancc with the 
foregoing paragraph, the Collnboratinq In\t~tution aqreec 
to cooperate in the preparation and prosccution of  any 
United States patent application, to executr all papers re- 
quisite to such prosecution, and to secure the cooperation 
of any of its employees in the preparation and prosecution 
of such papers." 

Section VII of the agreement was in respect of equipment supplies 
and materials. Sections IX to XI contained provisions in respect of 



research assistance, the Principal Investigator and the Project ORiccr 
and termination of the agreement. 

3.3.14. The second agreement signed on 3rd Ju!?, 1969 znlended 
the effective period of the agreement t.s comwncc  f lom 1st April. 
1969 and to extend for a period of three years. The total funds to be 
provided during the period of this agreement was als I mocl~ficd as 
U S  dollars 7,81,907 (Rs. 59.42.500) Other details of the inltial agree- 
ment had been retained in this agrc,:5~nc.nt also. 

3.3.15. The third agreement signed on 3rd June. 1971 further modi 
fied the period of the proposed project from 3rd Ju ly .  1969 to 30th 
June. 1975, to colncide with the expiry of the agreement between the 
World Health Organisation and the Government of India. Thv fi1nd.- 
provided under the agreement dated 3rd July, 1969 were also enhanc 
4 to *Rs. 1,45.88,500. 

3.3.16. The fourth agreement signcd on 20th June. 1974 amended 
the effective per~od of the agreement to be operative from 3rd July, 
1969 to 30th June, 1978 The total funds to bc proviclctl du r~ng  thta 
~wriod of agreement had also been enhanced to  Rs. 1,6i'.5ri,179. This 
agreement also conta~ncd proposals of work plans from 1!)73 to 1978. 

3.3.17. Thc provisii n; r e ~ n r d ~ n g  the. I'rlncipal Inv~~:itigatc~r and the 
1'1oject Officer read as  fol101c.s. 

' SECTION X 

PRINCIPAL 1NVESTIGATC)R ANL) IJROJECT OFFICER 

The Princi!)al Investigato~ tlcs~p):rleci in this Agreement will 
he in active d~rection of the Project and rwponsiLlc for its 
administration on the part of thc Collahorntir,g Instituticm. 
Changes or s~~bstitutions of Piincipal Invc~,t~gators  ~vil l  be 
made only wrth wr~t ten  approval from the NCDC. The 
NCDC Project OfFieer designated in this Agreement shall 
be responsiblc for the administration of this Agrcemmt on 
the part of the BDPEC." 

3.3.18. The Committee drew the attention of the Ministry of Health 
tu Section VILI of the agreement relating to publications and patents 
and desired to know whether the Government of India had asked for  



reports which, however, had been denied to them The Director 
General, ICMR, replied during evidence: 

"We have full access to the outcome of the work In the field of 
medical or agricultural research; in fact, we have these 
reports. What is being referred to is patenting of any in- 
vention. That is in a different category." 

He also added that this clause, as far as he was aware. was also being 
revised. Clarifying the position further,  the Director General, Health 
Services stated: 

"The report may give the de ta~ls  of how a part~cular virus has 
been isolated but if a vaccine has been mark out of a l'irus, 
it will tw a tvpe of invention or rontrihut~on. Use of that 
vaccine or manufacturing rights of that vaccine may be 
governed by the clause." 

3.3.19. The Commjttcbe cnquircd whcthcr any invcntion, patented 
medicine or vaccine had been developed ab a result of this research. 
The Director General, Health Services stated that there had been no 
patent on the health side and that nothing had been done so far (a 
the health front. 

3.3.20. Commenting on the patent rights of the project resting with 
the United States of America, Shri Raghavan, Editor-in-Chicf, Press 
Trust of India stated during evidence tendered before the Committee: 

"It (this patent ownership) is fundamentally opposed to the 
WHO'S own charter. I t  is clearly stipu!atcd that there 
could & no patent rights and material ber:ius~ they want- 
ed that WHO knowledge should be for thc general benefit 
of the humanity." 

3.3.21. A note furnished by Shri Raghavan, Editc;:-in-Chief, Press 
Trust of India, to the Committee explaining the link between the 
United States Public Health Service and the U S  Blc~logical Warfare 
Research Centre at Fort Detrick is reproduced below: 

"Srveral other agencies collaborating with the Indian projects 
in question have all some link uvith the BW Research 
Centre a t  Ft. Detrick according to publishrd information. 
For instance, it is stated that Ft.  Detrick and the USPHS- 
the prime collaborator with ICMR in the GCMU project- 
cooperated in a study of experimental epidemiology of coc- 
cidioidomycossis, an  infectious fungal disease (Science, 



January 13, 1967). Accorciing to t!le same repun the 
USPHS in 1960 received more than 380,000 dollars in funds 
transferred from the Army General Corps which according 
to the Sipri report. has the responsibil~ty for coordinating 
the CBW programme of the Navy. Army and the Air Force. 
The science report says that thc annr~a! transfer of funds 
from the chemical corps to the USPHS measured only a 
fraction of the real cooper:ition bet~vcvn the two ngcncies. 
Apart from the transfer of funds it is stated that there is 
acti\.e liaison between the two agencies, communication a t  
several levels and t.fforts to avoid duplicat~on. The London 
conference on CBW in 1968 rcvenled thnt thc USPHS main- 
tains a close liaison with Ft.  Detrick and receives a few 
hundrcd thousand dollars for its efforts." 

4. of Site 

3.4.1. Extracts from a nott. laid on thc Table of the Lok Sabha on 
21st November. 1974, in reply to Starred Quest~on No. 1 4  arc rrpro- 
duced below : 

"During the first four years, work has been conctntratcd chiefly 
on Culex fatigans. The area chosen has included a number 
of villages in the Delhi area. 

Twelve large village scale experiments have been done in 1971, 
1972 and 1973. The results showed that a high degree of 

;I Ion sterilitv can be ~njectcd into the local moquito popul t' 
(which was regarded as adequate to suppresi populations) 
but for the massive infiltration of mosquitoes found to occur 
in the Delhi villages. 

Therefore, it has been decided that the field esl;criments should 
now be done in urban situations, p r e f e r ~ i l l ~  in endcmic 
areas, where the patterns of mosquito d is t~ jhut~on and dis- 
persal would be different from those in r l~ ra l  areas. Pre- 
liminary studies have also been taken up at  Faridabad." 

3.4.2. The Committee. desired to know why Delhi was chosen for 
the experiment. Dr. Ramachandra Rao stated duririg evidence: 



"My personal opin~on is: ~t was long before 1 took over and I 
am not in rr position to say what was thz officia! reason a t  
all because I came into the picture after De!hl had already 
been choscn." 

The Director Ccneral, IIc.alth Scxrvices, stated in t h ~ s  connection. 

"I think Dr. Rao knows that in the various mectings in the 
E M R  this point was discussed. Perhaps h ~ .  wits aware 
why Dclhi was technically chosen." 

3.4.3. When asked whether the site selc.ction had bctsn donc in con- 
sultation with local ajicncies, thv I'hrector. Naticnnl Inctitutc of Com- 
municable Disciiscs rchplled: 

"Selection of Delhi is dcprndent on tho feasibility whether 
gcnctic control of mosquitoes would be feasible or  not. 
ICMR and othcr arcncics are hcrc. 'I'htr National Institute 
of Cornmunicehlc nist.ascs is also locatcd hclrr. Also avail- 
ability of c:xpibrts from clscwhcrr is possit-,lc. This would 
have been the various reasons why thir MYIS wlected." 

34.4. Whcm the WHO proposal on t h e  Gcnctic Control of Cullcine 
mosquitors Ii:ld bwn refrrrrd to thc VII  us R r s o ~ r t  11 Cent rt Poonn in 
1968 for comments, 1 ) ~ .  Rani:~ch:~ntl~a R:IO who IY:~.: 1 1 1 0 1 1  t h ~  1)ircctor 
of the Crwtrc. )?:id f c b l t  that thc s lutf ic~ o n  arb : ~ c t h ! \ ~ ~ ) t i  h ~ u l d  be 
carrird out in ,So~lth India Till* rc.!cv;~n! cwmmeqts in h ~ r  lcttcr dated 
20th July, 1968 art8 rcproduccd below: 

"Whilc the st~ttiles on C I I ~ I Y  fa1ig;r;lns can bc car:-], r l  orrt at  Delhi 
with 1 ) i ~ .  1VTC'l) as tht. main pnrtwipant 1 f tv . !  that the 
s t ~ ~ d t c s  on Acctrs atvvpti sho111d he cirr~c+ o[ l t  in S w t h  
Lndin w ~ t h  tht. VRC ;I% the mnln partic~iw*if T ~ E  ~ntonio-  
logy stnB of th r  VRC arc full\, conversant with thc pro- 
blems connected \vith Aedes ncgypti and can contribute 
significantlv to the study when it  is organiied" 

3.4.5. Since Dr. Rno hod cnrlicr suggcstcd that the experimcnts en  
aedes acgypti should be carried out in South India. the Committee 
desired to know the reasons for reversing his earlier stand. I n  a 
written reply, the Department of Health stated: 



''Dr. T. R. Rao, who was consulted has replied as follows: 

'There was no occasion to reverse my stand. In nry letter ot  
April 20, 1968, merely a suggestion had been made hop- 
ing that the Virus Research Centre also m a y  be partlcl- 
patlng in the work in uhlch case. I felt, thc work on 
Aedes aegypti should be done In South Indm Delhl was 
chosen for w r k  on Culex directly under the Unit and 
the Unit started look~ng for slutable place for work on 
Aedes also wlthin a reasonable d~stnncw for effective 
management and supervlslon'." 

3.4.6. The WHO proposal h i d  also been referred to the National 
Institute of Communicable Diseases for comments. In his comments, 
the Director, Natltnal Ins t~ tu te  of Comniunlcable Diseases had. tnter 
a h ,  observed as follows in respect of select~on of site: 

"Stte selection for C. f a t l g m s  and Aedes aegypti.-The Delhi 
area has been chosen for the C. fatigins studies and for 
Aedes aegyptl. thc team seems to cons~dcr this area as not 
suitable. They scaern to  thrnk an arca rrt the east const of 
South India would be more su~tablc. 

The crlterla for the seIection of t h e  Dclhl arca arc not known. 
From the cr~ter ia  set o u t  . . however. 11 is stntcd w t t i  regard 

to s ~ t c  srlcct~on for Aedes acgyptl. 

'Villages must bc linked h!, a nr,two~'k of all \vealhrr roads' 

With recard to site selection it would bc prc~fcrablc to con- 
c,ult local institutions like the NICD, VRC etc.. as they have 
rich IocaI experience and abundant da ta  in these contexts." 

3.4.7. A j  regards the selection of Sonepat for the experiment, Shri 
Raghavan, Editor-in-Chief, Press Trust of India stated during evi- 
d&e : 

"As a matter of fact, i t  is a very interesting thing. I cannot 
produce it, but i t  is in their documentation. We came to 



know that in the Arst preliminary meeting that the WHO 
had with the Health Ministry for the setting up of this 
project. They said that t!xy may require the consent of 
the Haryana Government. Why? Why Haryana even before 
a survey on mwquitoes to decide a site?" 

3.4.8. According to conclusion No. 6 of the minutes of the meetlng 
held on 6th Novtamber 1068, on the genetic contrrrl of cullclne mos- 
quitoes. i t  had hcen dt.cwk4 that  besldcs the Government of Incf~a and 
WHO, the C;ovcrnmcnt of Haryana or any other State Government 
concerned would he a partnc.r In thc, project. In wew of the fact that 
this meeting had been hold a ,year' before the GCMU I'loject took 
final shape, the Comm~ttee tlcs~red to know how I-Iaryana had been 
mentioned by namr cvrn before srtc sclectlon and whethcr Sonepat 
had been premarkcd by the United States of Amcrlca and the World 
Health Organisatlon even before the Indian Council of Medical Re- 
search entered the scene. The Department of Health stated in a 
written note furnished to the Committee: 

"The State of Haryana or other State Governments were men- 
tioned in conclusion No. 6 of the minutes of the meeting 
held on 6-11-1968 because there was correspondence wlth 
the Government of Haryana from July 1968 onwards in 
regard to this Project. In the report of the Director Gene- 
ral of the World Health Organisation, forwarded t o  the 
Government of India in June 1968, i t  was mentioned that 
the scientists visited the area around Delhi to surwy mos- 
quito populations and suitable test sites Several villages 
and townships to the South of Delhi appeared sat~sfactory 
for the proposed studies on Culex Eatigans, In view of this, 
the entire report was forwarded to the Secretary tc the 
Government of Haryana, Health Department of Chand~garh 
on the 6th July, 1968 for their comments. It \vas. therefore, 
stated that the Government of Haryana or any other State 
Ciovernmcnt in which the csperiments wuultl be conducted, 
would be a partner in the Prcl~ect." 

3.4.9. The Committee asked whether it was a fact that Dr. Mc. 
Cray had made a report on the selection of site for the experiments. 
Dr. Ramachandra Rae stated during evidence that he  had not seen 
that report and had only read about i t  in the papers. He added that  
he did not know anything beyond that. 



3.4.10. At the instance of the Committee, the Department of Health 
furnished a copy of the results of a survey for aedes aegypti conduc- 
ted in Madras and surrounding twons and villages by Dr. Elmo hl. 
Mc Cray, J r .  The purpose of this sun-ey was (a) to  determine the 
presence or absence o f  addes ~ e g y p t i  In Madras and surrounding 
towns and villages, (b )  t,) determine ~f poss~blt. the relstivP abundance 
of aedes aegvpt~  111 the posrtr\e local~tles ( c )  to phys~cally esnmine 
and tentatively select those totr.ns and v~l lnqcs  that tvo i~ ld  be su~tablp 
for field tests and (d) to record observations ,,f those environmental 
factors that may have dlrect bearing upon t h ~  execution and success 
of such tests. 

3.4.11. The conclusions and recommendations of Dr. Mc Cray were 
as follows: 

"CONCLUSIONS. 

Madras city and the surrounding towns and villages do have 
an A. aegypti populatron during the month of March. which 
is one of the two or three months out of the c n t ~ r e  year 
harlng the lowest mosquito populations, 

There are an ample num\xr  of towns and villages within a 
3 5 - 4 0  mile radius that would be suitable for further eva- 
l u a t ~ ~ ~ n  and possible use for field cxperirncnts. 

The cily of Madras ha5 ample fncilitrc, for housing staff and  
tempnrary personnel, and IS readily accessable by air, sen 
and land. It has available a11 of the buslness and stlpply 
companies that may be needed 
provide specialised services." 

"RECOMMENDATIONS. 

Since this survey was conducted d 
at that time when A. aegypti 

to fabri:.ate equipment or 

uring the dry season, and 
populations were a t  their 

lowest levels, a more intensive study should be made at 
a later date, preferably during August, September or  
October. I would suggest that this later study be made 
in greater depth and attempts be made to establish con- 



tinuing surveillance in  each of the towns and villages 
w h c h  pokntlally may be used for experimental purposesrposes 

Blueprint maps of almost all of the towns are available from 
the Talus Commissioner and these should be purchased 
and readily available for use. 

The latest censure is currently being conducted and all data 
on populal~on and number of houses prescnt in each town 
18 supposcxl to bcb in the admlnistratlve offices this week. 
An clfort bhould he made to c~btam this information thmugh 
ofncinl channels now, for i t  will not appear in published 
form until 1971 or 1972. 

Arrangements s)lould be rnndc with locnl glassware suppliers 
or rnanufricturer~ to  obta~n or produce ample number of 
ror~taincrs s u ~ t i ~ b l r  for ovitraps and these should he  glossy 
black on the outs~de surface. These, with an ample supply 
of ovipositlon strips should he on hand and a\*ailable for 
instant use. 

The primary sites tcntativcly sclected should be thoroughly 
(!valuated w i t h  a satisfactory ovitrap grid-pattern to deter- 
mine. the cxtent of A. aegypti distribution within the 
towns or villages. 

A lesser nurnber of ovitrap monitors should be maintained in 
each of the  potent.:^] villages or towns to 3btain season 
patterns prior to the initiation of any experimerltitl tests. 

Valid data sl~ould be obtained on the extent of any current 
anti-mosquito programmes being conducted In the towns 
and villages being considered, fo r  signs of such activity 
were observed during the survey. 

3.5.1. One of the techniques of genetic control of mosquitoes is 
the release into the natural environment of large numbers (care- 
fully calculated) of laboratory-bred made mosquitoes sterilised either 
by radiation or  chemicals. Sterilisation by chemicals is known as 
chemosterilisation. For sterilising mosquitoes in the GCMU, a 
chemical called thiotepa had been used. A note on the use of 



thiotepa as chemosterilant furnished to the Committee by the 
Editor-in-Chief, Press Trust of India is reproduced below: 

"GCMU was using a chemical caIIed thiottspa for sterilising 
mosquitoes before releasing them in fields. The only 
manufacturer of this chemical is Du Pont Corporation 
in the US. The chemical is a modification of the World 
War I mustard gas, with a similar biochemical action but  
with reduced toxicity for mammals. I t  has been report- 
ed that thiotepa produces mutations, cancer and foetal 
deformations in experimental animals. In 1969 the  
Canadian agricultural department had conc1wic.d that 
'chemosterilants for sterllisation of nativc popalntions in 
the field should not be used on a large scale until less 
hazardous chemicals are  produccct or safer techniques 
dcveloped.' In 1972 two GCMU scientists h2d themselves 
reported that 'there is a possibilit,y however remote of 
contaminatmg the environment with the chcmicnl as it is 
present both estcrnully and intert~ally on the insects 
k i n g  rc!lcascd. In future this could hecome a problem 
should more pcrsistant chenlicds be ust!d'. Another WHO 
consultant to GCMU Prof. H. Laven. 1)irector of Gene- 
tics a t  Gutrnberg University in Germany had labelled 
thiotepa as 'potentially dangerous'. 

S t e r ~ l i t  can be ~ntroduced in male mosqultocs by chrrnicals 
11ke th~ot'pa or tf~rough t:mlma r adla t~on I n  fact l t  1s 
t t ~ e  latter technlquc that has h w n  prc~ferrcd by defence 
s r ~ e n t ~ s b  at the Institute of Nuclear M e d t c ~ n e ~  and Allled 
S o c n c e  In New Uclhl w l ~ o  have also concluctcd mos- 
q u ~ t o  control espc~r~rncnts  Thc defence scient~sts have 
specifically ruled out the use of th~otcpa  aftcr n c,ireful 
scrutlnj becausc. of ~ t s  h a z ~ r  d potential. 

Despite all these evidences agans t  thiotepa, GCMU contmued 
to d ip  mosqu~to pupae in the dangcrous c h c m ~ a l  and 
place them in wells in Delhi villages. The dangers of 
this method were first exposed by the Natlonal Herald in 
1972. Subsequently WHO set up an expert committee in 
Geneva whlch cleared the use. of thiotepa but suggested 
the release of adult mosquitots ~ns tead  of pupae. The  
argument was that the chemical gets metaoolized during 
the t ime when pupae change into adults and therefore the  
release of adults would not contaminate the  environment. 



This however was not correct: it has been found out in an 
experiment by GCMU that spiders became sterile after 
eating the sterlized adults indicating that contamination 
does occur even when adult3 are released. On the 
expert committee that decided to continue the use of 
thiotepa India was represented by Dr. T. Ramachandra 
Rao. Xio.ivever, it must be noted that Dr. Rao at that 
time was an en~ployce of WHO at  GC;RIU (and even a 
little earlier was OSD at ICMR looking after GCMU and 
paid out of WHO'S payments to ICMR from PL-480 for 
the work of the GCMU) which had vested interest in the 
continuance of the project." 

3.5.2. The Committee des~red to know whether it was correct that 
Professor H. Lavcn, the German WHO expert had warned that the 
chemical thiotepa used In the GCMU cxperlments was 'potent~ally 
dangerous'. Dr. Ramachandra Rao stated during evidence: 

"In the German Embassy bulletin, an article appreared early 
this year. In that article, it was stated that heredity was 
better than chemicals, because one of the methods of 
sterilisat~on of mosquitoes is the use of chemicals Dr. 
Laven is an outstanding scientist who has been working 
on the mmquitoes incompatible with the local mosqui- 
toes. I would say that for the last 15 years, he has not 
been very favoural~le to the use of sterilisntion techni- 
que. We has been one of those scientists w h ~  have been 
pressing for the usc of genetic strains w7hlch arc in- 
compatible with local mosquitoes. As far as 15-31-B 
strains arc conccrncd, these have been used by this unit 
and they have produced very good results, but equally 
good results, from the analysis made a t  that unit. have 
been obtained from the use of chemicals. But in the 
German article, it appeared that all other techniques 
were not right and only the heredity technique was 
proper. Then there was a statement in that article that 
the use of this chemical could be harmful to a man." 

3.5.3. In reply to another question whether Dr. Paterson and 
Dr. Sharma in their paper had said that thiotepa could contaminate 
the environment. Dr. Rao replied that he was not aware of that. 
He added: 

"In general, the properties of this chemical are very well- 
known. I t  is for this particular reason that it is being 



uJed to sterilise mosquitoes. This subject has been taken 
up for intensive study. In one of the meetin@, I, myself, 
raised this question and on that basis, the WHO Expert 
Committee, which met in Geneva in November 1972, 
applied their mind to this. I am subject to correction. 
They made a statement that they could not recommend 
the use of this chemical in the field; but in the manner in 
which it is being used at  the genetic control unit of mis- 
quitoes at  Delhi, it is absolutely safe for human beings." 

3.5.4. When asked whether it was a fact that Dr. Paterson had 
himself used this chemical only on an experimental basis on an 
uninhabited island of Florida and that it had never been used on 
the mainland of the United States, the witness replied that this was 
used as a very preliminary experiment. Explaining the use of this 
chemical, he added: 

This chemical has been used extensivelv as an  experiment 
in many countries. Research on this aspect has been 
going on in many laboratories. So far no government or 
organisation has permitted that this should be used 
openly in nature, except for experimental purposes such 
as for sterilisation of mosquitoes. In the United States 
itself, it is being used for experimental purposes." 

3.5.5. The Committee desired to know whether the chemical 
produced 100 per cent sterilitv in males, the sterility produced by 
it in females was anywhere from nil to 20 per cent. In a written 
reply, the Ministry of Health have stated: 

"The figure for females is incorrect. The effective sterility is 
52 per cent. However, the exact level of female sterility 
is of minor practical importance because 99.8 per cent of 
the mosquitoes released are males." 

3.5.6. The Committee asked whether it was true that spiders 
caught from experimental vdlages in Delhi were later found to be 
sterlle. The Director. National Inst~tute of Communicable Diseases 
replied that this was not so, accord~ng to his knowledge. Sub- 
sequently, In a written note furnished to the Committee, the Depart- 
ment of Health stated: 

"No spiders or any other species were collected by the Indian 
Council of Medical Research for investigation, viz. testing 
of sterility, from Delhi area, where thiotepa was used 
to sterilise mosquitoes. " 



3.5.7. According to sub-para (3) of paragraph 6.4 of the report 
of the Research Unit on the Grnetlc Control of Mosquitoes (Minutes 
of Technical Planning and Rev,ew Croup--23rd to 25th April, 1974), 
published data showed that spiders fed on thiotepa-treated mcrs- 
quitoes have rtduccd fcrt~llty. 

3.5 8. The Comm~ttee dcslrcd to know why the use of tho tepa  
was continued In D e l h ~  vlllages and later In Sonepat, l f  thiotepa 
caused s t r r~ l l t y  in spidcrs and what was the residue of thlotepa In 
each aedes acgyptl relcoscd The Department of Health stated in 
a written notc furn~shed to the Comm1ttc.c 

"With the stcrilisat~on tcchnlyuc used In the Unlt ~t has been 
shown by gas llyuld chromatography that the residue on 
tach trcatcd male mosqu~to a t  thi* tlme of release IS one 
q i~ar tc r  of a millionth of a m~l l iong~am.  Further, thcre is 
a very r a p d  decompos~tlc~n o f  th r  compound It w ~ l l  thus 
b(. seen that thc ch'mostcrllant 1s present In a negllg~ble 
quantity ,and cannot be considered as a hazard. 

Studles In Canada showmg an effect on sp~de r s  1s not corn- 
parablt. because ,i different stcrillsat~on technique was 
used w h ~ c h  left 15 tlmes ds much residue 3f thc chemos 
te r~ lunt  In the mosyultoes. Further, spiders were fed 
c~xclusivcly w ~ t  h these mosqu~tocs ' 

3.5.9. In reply to another qucstlon as to who had given clearance 
for the use of thlotepa and whether the Drug Controller had been 
consulted, the Department stated in a written note that the need 
for a clearance was not dcemed necessary as  the pub l~c  health 
hazard involved was cms lde~wi  to be negligible or non-existent. 

3.5.10. The Committee also enquired how many aedes aegypti 
would be released daily in Soncpat and for how long The Dcpart- 
ment of Health rcplicd In a written note 

" ' I t  was planned to release initially 35.000 mosquitoes per 
day and to adjust the numbers subsequently depending om 
the changes in the natural population. 

In the light of the cage tests carried out ,  it was expected 
that population suppression would have been achieved in 
about three months." 

3.5.11. In reply to a question whether the use of thiotepa was 
freely allowed in the United States of America, Shri Raghavan, 



Editor-in-Chief, Press Trust of India, stated during evidence before 
the Committee: 

"To the best of 3ur knowledge, in the U S  they have prohibited 
the use of Thiotepa In field esperiments. The Canadlan 
Government have also prohibited ~ t s  use." 

3 5.12 When asked to name any other country where the use of 
thiotepa had been prohibited or banned. Dr Jayaraman. Science 
Correspondent. Pre\s Trust of I n d ~ a  replicd 

' W e  do not knsw exactly but In France, they did ~t by wing  
Thiotepa but that was oniy durlng the t-xpcl lrncntal > t aw .  
No one 1s prepared to test ~t on a large scale. This 1s 
\\hat I have gathered d u r ~ n g  my literature research The 
U n ~ t t d  Statcs d!d use Thic,tepa but ~t ~ v a s  In an island." 

3 5 1 3  The Con;rnitttv desired to know ~vhcthcr  it would not be 
desirable to stcl ~ l i s r  nic squltow by uvng the r a c t ~ ~ t ~ o n  tc.chniquc 
instead of ttic hazard.1~1~ thwtepa Dr Harnachandra Hno stated 
d u r ~ n g  evrdenct. 

"This is a point of view on which lot of discussion is going 
on. Radiation stcrilisation is one o f  the techniques. 
Chrmo-stei.ilisat~t,n 1s another techniquv. The pros and 
cons are  many and l f  you permit me t n  go into this in 
a little detail, I w ~ l l  do so. Thc sterilisation techniques 
by radiation require a Cobalt 60 source a t  every place. 
If we want to tailor this programme to suit rural areas 
in this country and to suit the large urban population-I 
am not having in mind citles likr Bombay, Madras and 
Calcutta but a large number of small cities in which t he  
disease ~occurs-the practicability of employing and hav- 
ing Cobalt 60 source in  such places is rcmotc. Then i t  
has to be not only effective but also safe. 1 am emphasis- 
ing the word 'safe' again and I am one of those who has 
been emphasising on this and every moment we a re  look- 
ing into this in great detail, that it has to be effective and  
safe. The chemical has got many advantages because this 
kind of sterilisation of mosquitoes can be done at  any 
number of places. All that is needed is, beakers and test 
tubes and the pupae are there, which is just before t he  
adult stage." 



3.5.14. Explaining the actual work that had been done by the  
GCMU in this regard, enquired into by the Committee, Dr. Rao 
stated : 

"One of the objectives of this unit is to test the various 
methods. Radiation sterilisatlon has already been tested 
by this unit very extensively both in the laboratory and 
in the field. Chemo-sterilisatlm has also been tested both 
in the field and In the laboratory. Genetic strains have 
also been tested. Thc time has come when a revlew has 
to be made about the merlts and dcmerlts of each case 
and to decide, what should be adopted on a countrywide 
basis. " 

3.5.15. The Committee desired to know which agency would 
carry out the review and dcclde which of the m e t h ~ d s  should be 
adopted. Dr. Hao stated: 

"If this becomes operational, naturally it will be the Ministry 
of Health who will carry out this." 

3.5.16. Since the radiation tcchniqucs for sterilisation were con- 
sidered to be cent per cent successful and would not require any 
foreign know-haw, the Committee askcd why the GCMU and the 
World Health Organisation had been against trying out these tech- 
niques. Dr. Rao replied: 

"When the WHO and the Government of India established 
this Unit and entered into an agreement in 1969, the 
question of which radiation source should be used, which 
kind of sterilisation should be used had not been decided. 
Therefore, when the Unit was established, as I under- 
stand it, they were expected t'o test out all the methods 
to find out pros and cons of each method. According 
to the agreement between WHO and ICMR, the project 
leader and the project officers were not only for this 
purpose, they were for all aspects. Therefore, I am un- 
able to give the answers." 

3.5.17. The Committee askcd whether the Bhabha Atomic Centre 
and the Institute of Nuclear Medicine had conducted aqy experi- 
ments in the field. The Health Secre'tary stated during evidence: 

"This was brought to my notice only when the questionnaire 
was sent to me day before yesterday. I have called for 



the information end have also requested the ICMR to 
address the units and give us the results of the latest 
experiment. I understand that it is only a newspaper 
report that they are working on this." 

3 5 18 Subsequently, In a wr~t ten  communicat~on, the Depart- 
ment of Health informed the Committee that the Bhabha Atomic 
Research Ccntrc hid Informed that no work was being done a t  
Bhabha Atomic Research Centre on control of mosquitoes by genetic 
manlpulatisn and bird migration. 

3.5.19 In another written note, the Department furnished a copy 
of a note received from the Ministry of Defence on the AFMRC 
Project No. 499172 on field trials for the control of culex fatigans 
mosquito through release of radiation induced sterile males of the 
species in Delhi cantonment area. The note from the Ministry of 
Defence in this regard is reproduced below: 

"Sanction of the Project August, 1972 

Work started March, 1973 

Allocation of Money Rs. 100,000 

This project arose in consequence to the laboratory studies 
'Radiation Induced Domtnant Lethality in Control of 
Culex Fatigans at INMAS' (Published in the International 
Journal of Radiation Biology in 1970). 

The laboratory studies established that the method of radia- 
tion sterilisation of males is a promising and feasible 
one for the control of this species of the mosquitoes. In 
particular the following points were established: 

(a)  A simple method was developed for separating the males 
from the females. 

(b) The optimum sterilising dose as well as the optimal 
stage of the mosquito at  which the sterilisation is to be 
effected were established. It was shown that irradiating 
them a t  the pupal stage to a dose of 8000 reproduced 
adult males whose life span and mating competitivenese 
were equal to the normals. The mating of these sterile 
males led to normal production of egg rafts; however, 
at least 98.8 per cent of these egg rafts did not hatch 



These factors indicated that the method is feasible for 
a field trial. 

I t  was, therefore, decidcd to undertake a limited field trials 
to evaluate the success of this method. 

The work is concerned with release of radiation sterilised 
males of the mxquitocs Culex fatigans only (not yellow 
fcvcr mosquito) in the field. The males do not bite.   he 
few females that may be involved in the release are fully 
stcrilised by the radiation dose given and do not lay 
eggs. Hence radiation sterilisation is considered the best 
method among the genetic control methods such as ( i )  
cytoplasmic incompatibility; (ii) chemosterilisation, and 
( i i i )  use of translocated chromosome strains. 

The field area has becn well surveyed, breeding sites located 
and resting sites of the adult marked Regular catches 
of the species in the village has becn in progress since 
March 1973 and thr  seasonal fluctuation noted. 

Techniques have been developed during the period for ( i )  
mass production of the mosquitoes; ( 1 1 )  separation of 
males: (iii) stc~illsation; ( I V )  transport and (v)  release 
a t  s ~ t c .  

A total of about 5 lakhs of sterile males have been released 
a t  the site over a period of 3 months. Over 60 per cent 
sterility in egg rafts (collected and examined) is now 
being obtained. The result is promising. The intention 
is to get about 90 per cent females inseminated by the 
sterile males before they go into winter hibernation. At 
present the production of sterile males has reached over 
20,000 a day. If the target reaches 90 prr  cent sterility 
in  females by mid-winter we are likely to be left with 
the progeny of only 10 per cent fertile males. This popu- 
lation will be overwhelmed with the release of 30 to 40 
thousand-sterile males a day in spring, which is within 
the reach <of the present rearing capacity. Surveillance 
will have to be maintained afterwards for any incipient 
fertility to be dealt with. 

A careful scrutiny was made about the relative merits and  
demerits of other genetic control methods such as (i) 



chemosterilisation, (ii) use of cytoplasmic incompatible 
strains and (iii) translocated chromosome strains. 

(i) Chemcsterilisatlon.-irhis involves use of haaardous 
chemicals like thiotepa which is cytotoxic and the 
danger of polluting the environment. It  does not also 
give complete sterilisation to the females, thus leaving 
such females released in the field to produce mutant 
progenies which could also be dangerous. 

(ii) Use of cytoplasmic incompatible strains: This involves 
introduction of alien strains of the species into the 
country g iv~ng rise to t!w danger of opening avenues of 
new diseases into the country with potential uncertainty 
and sedious. 

( i i ~  ) Use of translocated chromosome strains: This involves 
development of a new strain and unknown possibilities 
of susceptibility of this strain to new virus diseases. 

I t  kvas thus felt that radiation sterilisation offered a better 
method without the possibility of introducing concomi- 
tant d~sadvantages inherent in othcr methods. 

6. Release of Incompatible Strains and Infiltration 

3.6.1. Referring to :he release of incompatible strains, the Com- 
mittee asked whether it was correct that the task forcc report itself 
had warned of the danger of a new colony of mosquitoes being estab- 
lished instead of the local mosquitoes being eradicated and, if SO, 
how a foreign strain had been released in Delhi villages. Dr. Rama- 
chandra Rao stated during evidence: 

"So far as the first part of the question is concerned, i t  is a 
strain which has been made with of Delhi genetic composi- 
tion. The susceptibility of any mosquito depends not on 
the cytoplasmic incompatibility, but on the genetic com- 
position of the mosquitoes. The mosquitoes strains which 
are used in Delhi are D' with Delhi genome. so far as t he  
second part of the question is concerned, the possible con- 
sequence is that there is always a danger of replacement 
of strains of mosquitoes. I t  may be that  the new strains 
are more dangerous than what we have already got. The 
ICMR has already established two investigations. The 
work is going on the susceptibility of these various strain$ 
which are proposed to  be used in the field. T w  are being 



tested for susceptibility to filaria infection. So far as other 
mosquitoes are concerned, the Virus Research Centre, 
Poona, has been given a grant to study susceptibility ta 
virus infections." 

3.6.2. The Committee asked whether it was correct that such a 
threat would not exist if only 100 per cent male mosquitoes were 
released as otherwise the mating of the foreign males and females 
released in the environment would result in a new breed of mosquitoes 
whose eradication would be more difficult than eradicating the exist- 
ing local mosquitoes. The witness repiled : 

"The first part of the question is correct. There is no replace- 
ment It is only the female which produces the eggs. A 
very careful separate study is being made. But in the 
best of circumstances, there will be a small number of 
females which enter into the environment. In this case, 
one of the scientists of the unit has received a National 
Invention Promotion Award for inventing a device for 
separation of sexes. In any case, in experiment with 
sterilised males, the females have also been sterilised and 
therefore cannot reproduce. Now, the males as well as 
the females have been sterilised. The chances of the 
sterilised females reproducing are far less." 

3.6.3. When the Committtee pointed out that this was only a 
matter of opinion, the witness stated: 

"In scientific progress, they are always opinions. Those who 
progres in science do many things with ideas and concepts 
in mind, but when they test them they mag not turn out 
to be as useful and proper as they expected it to be. 
Scientific reasoning shows that the statistical chances of 
a very small number of females entering and replacing 
the others-most of these are not sterile--are very very 
remote. I certainly concede your point of view. This 
point has to be kept in mind and in the other cases, it is 
our own mosquitoes, as I told you, which have got into 
the environment. There is some kind of feeling in regard 
to this, if I may be permitted to say so. There are many 
aspects of this in which there id a lot of difference of 
Opinion even among scientists. The strains which are 
psoposed to be released are not those who have come from 
abroad. They are those which are en&ee;Eeel by the unit 



which have the genome, as we call it, of the Indian 
mosquitoes or Delhi mosquitoes, or whatever i t  is. In my 
personal view, the possibility of the danger, which is 
visualised, is negligible and I do not know what other 
word I can use except to say 'negligible'. This point has 
certainly to be kept in mind, and I am sure, the adminis- 
trators who will later on look into the programme, if it is 
expanded. will look into all aspect very very carefully." 

3.6.4. On this question, Shri Raghavan, Editor-in-Chief, Press 
Trust of India, stated during evidence: 

"Under this project, :hey were going to release pel- day (it i s  
there in the ~ro tocol  which they have signed) five 
hundred thousand mosquitoes after a process of sterili- 
sation. Now, according to t h e ~ r  own published literature, 
they  elc case the mosquitoes after they emerge from pupae, 
\vh~ch will give both male and female mosquitoes. Even 
under the best of conditions by separation a t  the egg 
stage, i t  may fii\,e you 99.8 per cent males. So, for every 
200 mosquitoes released, there will be one female mosquito 
and Tiopeva chemo-sterilisation sterilises only the male 
and not the female. . . .So. only 99'8 per cent are males 
and the females are not sterilised. Originally they used 
to put Tiopepa on mosquito breeding rafts in the wells 
but when the Nat~onal Herald wrote about i t  saying that 
thrv were spoiling the wells, they hit upon the idea of 
treating the pupae and allowing the mosquito to come out 
and then releasing them. They released them within 
36 hours of their coming out. When we asked them 'How 
did you do it? After all, will they not contain female 
mosquitoes also which may mate with male mosquitoes?' 
They said that i t  will not happen, as the non-sterile females 
would have mated with males before release. Actually 
mosquitoes mate only 48 hours after they came out of the 
pupae stage by when they are already released. The  
female mosquitoes they release can mate with other male 
mosquitoes of the same strain in  the local population or, 
if the sterilisation is not complete, with their own male 
mosquitoes. In any event thev would have released more 
female A.A. mosquitoes in Sonepat than the native popu- 
lation. As a matter of fact, in another experiment a t  
Dclhi, this is exactly what  happened-though thev gave 
Sfrerent reasons for the failure. Tn Delhi, they played 



around with Culex Fatlgans and, from their own docu- 
mentation I can show that what they have said was not 
correct. Their experiment with the Culex Fatigans &d 
not erad~cate the mosquito population. I am a Physics 
Graduate. As a scientist, if I come to the conclusion h a t  
a particular thing did not come out right for X, Y or Z 
reason, I will go back and conduct an experiment eliminat- 
ing the factors X, Y or Z and see whether it succeeds and 
then only 1 can conclude that the experiment failed 
originally because of a particular reason. When the 
experiment failed in the Delhi villages, these people came 
to the conclusion that mosquitoes from outside invaded 
these areas and the 3.5 km. zone, that they had set up was 
not sufficient; it required 11 km. zone. They did not try 
the experiment again and find out that their theory was 
right. They went ahead and printed that theory! They 
did not prove the reasons for this failure and that it was 
because of this 3.5 km. zone. Aq a matter of fact, the 
paper that 1 have given to you, Entomologists studv, the 
foot note clearly suggests that the experiment failed for 
other reasons, not because of invasion. How did they 
come to the conclusion that the mosquitoes that came 
from village 'A' to village 'B' could not be stopped and 
cause the failure of the experiment. Without any scienti- 
fic p~,oof they came to this conclusion, abandoned the 
experiment and decided to go to Sonepat for their Aedes 
aegypti work." 

3.6.5. The views of an entomologist, who wishes to remain anony- 
mous, on the application of genetic control techniques, furnished to 
the Committtee by Shri Raghavan are reproduced below: 

"Application of Genetic Control techniques. 

~t is not an alternative to insecticidal control of vectors. The 
method will be used as an adjunct to other methods e.g. 
to eliminate the few insects that remain after insecticidal 
application'. Therefore, population suppression by con- 
ventional methods is necessary. Its appIicabiIity is limited 
as it can work only against an isolated mosquito popula- 
tion. Davidson says 'compulsorily it should be a literal 
island outside the flight range of the insect to be control- 
led'. He further states: 'passing from small pilot project 
to large scale application is largely wandering into the 
realms of unknown at this stage in the development of - 



genetic control methods. We only have the experience of 
screw-worms to go on and this involved an insect normally 
occurring in small numbers and apparently with a low 
capacity to increase. To many people the extension of 
such techniques to the control of insects with a known 
high rate of increase is inconceivable especially where 
such insects are spatially cont inu~us  over large areas 
Scholtens (1974) adds: 'We now know that field trials 
which test the effect of genetic factors on natural popula- 
tions can be conducted onlv in isolated ecological localities 
if they are  to provide data on the effect of releases on 
population densities. And we know that the value of 
genetic control of mosquitoes is large but still only poten- 
tial'. 

Techniques and previous experiments 

There are many techniques which are commonly grouped 
under 'genetic methods', and the most ~mpor-tant is the 
sterile male technique. Male arc stcrilised either 
bv irradiation or by ~hemosterilants. Irradiation techni- 
que is not currently advocated because of the lack of  a 
source a t  all places where such genetic control techniqyns 
may be used. Chemosterilisation is more popular techni- 
que. Chemosterilants can have a varietv of toxic effects 
'It is their mutagenic effect that they are active at  their 
lowest dosages. Mutagenic c,ffccts arc difficult to evaluate 
both scientifically and ethically and according to Mac- 
Donald's review i t  calls for caution in the use of chemo- 
sterilants' (Curtis, 1974) 

Since these two techniques involve mass release of mosquitoes, 
automation and mechanisation in the production of mos- 
q u i t o ~  and sex separation is involved. Depending on the 
quality of mosquitoes reared, the percentage of females 
going into the releases varies. Even in the most ideal and 
controlled conditions, 0.6 to 1.0 per cent females are 
released. (More than 350,000 males were released per day 
in one of the experiments in South Delhi which means any- 
where between 2100 to 3500 females are released in the 
population). 



Laven's cytoplasmic incompatibility is another technique 
which does not involve irradiation or chemosterilisatlon. 
Thls is also used as a sterile male technique in 
that only males are to be released. But in large s a l e  
releases a high percentage of females going into the wild 
population is inevitable. The drawbacks of this technique 
is, that there are many crossing types in the wild popula- 
tion. Subba Hao et a1 (1974) says: 'Polymorphism of cyto- 
p l a s m ~ ~  crossing type exists in the local population in Delhi 
and Faridabad area. This shows that the integrated or 
genetic strains at present in use in Delhi is not an ideal 
choice for use and other foreign strains will now have to 
be tested'. There are diverging opinions about what really 
causes ~ncompatibility Yen and Barr (1974) say that ma- 
ternally inherited entities which professor Laven had pre- 
viously shown to be drterminants of cytoplasmic incnmpa- 
tibility can be identified with specific tvpes of symbiotic 
rickettsiae. Thus cytoplasmic incompatibility joins the 
list of cases of cytoplasmic inheritance which are attribut- 
ed to trans obarially transmitted micro-organisms. Let us  
now take the examples of some experiments where suc- 
cess has been claimed: 

"Sea Horse Key is a small island off the coast of Florida where 
chemosterilised releases were made (Patterson et a1 
1970). The daily production was about 1300 males per 
day in the island. They released sterile males at a ratio 
of 2 :  1. Though sterility was induced into the natural 
population no eradication was achieved. 

Prof. Lawn  (1957) rcleased males of a 'cytoplasmic incornpa- 
tible strain' in a small village Okpo near Rangoon in Burma. 
He ].eleased 2000 males per day and later increased the 
rate  to 5000 and claimed a release ratio of 1.2:1. The 
releases were conducted for 80 days and in all 275,000 males 
were released. He claimed eradication on the basis of find- 
ing all the 65 egg crafts he coilected 'failing to hatch'. 
Laird (1967) however rebutted this claim as he found the 
rafts he collected still hatched and the equatio stages were 
present in the environment. 

In the Delhi unit many small releases gave inconclusive 
results. The two major experiments are (1) release of 
chemosterilised males in Dhulsirus village with a barrier 



zone 3.5 km. radius and (2) release of males of genetic 
strain (cytoplasmic incompatible--D3) in Gommenhera vil- 
lage, also with a 3.5 km. wide barrier zone around it. In 
these two cases the results were different. In the former, 
no population suppression was achieved and the sterility 
reduced increase to 85 per cent only when the wild po- 
pulation decreased due to seasonal climatic conditions. In 
other words, the system does not work against the repro- 
ductive potential of culex fatigans. The daily releases 
ranged from 250.000 to 350,000 males per day and very high 
release ratios (about 300: 1) were obtained. In the later 
case, at Gommenhera also, some eggrafts collected did not 
hatch but the population control was not achieved. In both 
the experimental village and in the control village, the rate 
of decline in the population was same indicating that de- 
cline is due to the seasonal changes in thc mosquitoes po- 
pulation (which declines as the winter approaches). More 
than 100,000 males per dav were released. 

Though t h e  unit has been in existence sinre 1970, the most signi- 
ficant contribution has been the study on the ecology of 
mosquitoes. The results have shown that genet~c control 
techniques have with the available know-now at present 
no chance of surcess against a species like culex fatigans. 
A full-fledged genetm section charged with the task of 
findlng a genetic strain and staffed with four Indian and 
one foreiqn geneticists have not succeeded in producing a 
strain ready to go into release. This is not because of lack 
of trying nor is it a reflection on the abilitv of scientists- 
Indian or  Foreign. But it is simplv due to the fact that our 
know-how is so limited in the field of mosquito genetics 
that it will take another five to six ycnrs before a safe and 
efficient genetic strain is produced and ready for usa in the 
field. Such a strain m~ls t  have bi-directional and complete 
incompatibility and with a translocation giving a high 
female sterility which is stable. We have no hope of ob- 
taining such a strain." 

3.6.6. An extract from an article by Dr. H. Laven, Director of the  
Institute of Genetics, Johannes Gulenberg University, Mainz, which 
appeared in the 'German News' bulletin dated 1st February 1974, is 
reproduced below : 

"For several vears the WI-IO-TCMR Rescarch Unit on Genetic 
Control of Mosquitoes has tried to control mosquitoes with 



the .so-called sterile male teihnlque. Males of the common 
moquito species Culex fatigans, in the southern parts of 
Indla a very Important sector of filarlasis, were totally 
sterilived by a treatment of the pupae wlth a chemical. It 
breaks and dcstloys the chroniosomes and the males are 
thcrcfore s t e~ l l e  Whcn such malcs are released into a 
wild mosquito populatmn and ~f they copulate wlth normal 
females, no offspring will be produced. 

But in spite of tremendous numbers of sterile malts released 
in an isolated village inhabited bv a rather small wild mos- 
quito population, the efTect was disappointing. From Feb- 
ruary 15 to April 21 last year, a total of 13.5 million steri- 
lised males \wre liberated in Thulsiras village, south west 
of Dclhi. Only about 91 per cent of the eggs laid by wild 
females in the tenth week of the experiment w e r ~  sterile. 
The populat~on was no! affected by this small loss: on the 
contrary it increased tenfold. Also. the continuous release 
of about 300.000 males per day up to the tnd  of the July had 
no impact at all on the wild mosquitoes." 

3.6.7. The Committee asked whether the Task Force had warned 
that the genetically manipulatcd mosqu~tocs essentially carried a 
disease. Dr. Hamachandra Hao stated during evidence: 

"I do not know what this statement means because nn mosquito 
essentially carries a disease. A mosquito has to fccd on an 
infected person, live for certain period of ilme and then 
infect anothcr person. No mcsquitoes intrinsically, I would 
not say esscntially, arc capable of carrying disease The 
question whclther they carry disease 01- not depends upon 
the pwscnce or absence of virus in the locality. A frfashlv 
hatched mosquito is not at  all capable of carrying any 
disease." 

3.6 8. In reply to another qucstion whether Dr. L a w n  had warned 
the GCMU against the movement of a particular strain of genetically 
manipulated mosquitoes. Dr. Rao stated during evidevce that h e  
would have to check this up. Subsequcntlv. in a written note. the 
Department of Health stated that the Ministry was not aware of any 
warning of Dr. L a w n  to the GCMU against the movement of t h e  
genetically manipulated mosquitoes. 



3.6.9. The Committee desired to know the scientific basis for the 
GCMU experuncnts in South Delhl in view of the fact that infiltration 
was a problem with mosquitoes and the US  experiments had also 
shown that infiltration from adjacent areas would make any control 
programme by the genetic method meaningless. Dr. Rao stated 
during ev~dencc  : 

"If the genetic control has to be applicable in India, i t  has to 
be done in the con!inental and peninsular India and not 
in isolated islands. If we develop a technique spcilically 
for an island. it has no practical importance. Tomol.~mw, T 
will recommend to the Gove~mnicnt 'pleast. close thi.i3. Our 
main aim. a s  sc~entists. is to utilisc this tcchnlquc' and usc 
it for the benefit of our rural peoplcb. of the n~illion of our 
people, and not a fcw people, isolated people. who livr in 
small islands and t o  do that. we ha lv  t o  c n ~ i n c e r  them. n.c 
have to study the st!-ains. \ vc  havv to  study thr. hiolocical 
cha rac t c r i~ t i c~  of the mosquitoes, thc physiclcrn))hic:~l 
character-istics o f  the Iocalitic~s rtc. I can sav this frwrn 
my expcricn:e o f  mosquitoc's during the la.;! 4 0  vtlurs that 
thc deg~.ec of infiltration which is found in village:; in 
South Dclhi is of an order, which has not bccn noticed any- 
where. I ha1.e mvsclf worked in South India in many 
plnrcs. in rural arras  As a of fart,  from t h e  wide 
expxiencc of the National Institute of Comniunicnblc Dis- 
eases. it is found that thc prcwncc of culex fatican.; breed- 
ing heavily in the wells of rur-al Dvlhi was something which 
was not cspccted. Rut. even thrx dispcrsal dcr>encls upon 
the environment. If there is onlv one source fov blood 
meal surrounded bv 500 acres of rice field, all the mos- 
quitoes will come there. If this 500 acres of rice ficld is 
dispersed in other places. the dispersal patterns of the 
mosquitoes vary. Because the dispcrsal patterns varv, wc 
have tried this experiment in diffcrtnt   laces In the Tcch- 
nical Planning Rcvicw Committee-the I3 C., TCMR chairs 
these meetings re~ularly--it  has been dccidcd that the  
urban localities should he explored and a t r am.  1 hclicve, 
has been going round and studyinc the possible urban sites 
for such analysis where the dispersal patterns will be very 
different." 

3.6.10. The Committee asked whether it was t rue that the screw- 
worm experiment on the US mainland had been successful only af ter  



setting up  a 1500 mile long and 400 mile wide barrier zone ar.d what 
would be the cost of setting up such a barrier zone. Dr. Rao replied: 

"Screw worm is very different from the mosquito. The con- 
ditions required for these two are totally different. Screw 
worm flies long distances. It  is a longer lived insect. It 
does not travel 100 miles at  a time." 

3.6.11. When asked whether a barrier zone was necessary for mos- 
.quitoes, the witness stated: 

"In my view, a barrier mne is not necessary. If genetlc con- 
trol envisages the establlshnlcnt o f  an eff~ctlvc barrier 
zone wlthln 3 kms., v-e cannot t h ~ n k  of it becauw its cost 
will be high. I t  was nccdrd nnlv f o ~  the purpose of ex- 
perlment to kcrp awav mosqultots and to sce how the 
{:enetlc control affrcts their populat~on If at all n e  need 
it, we would be able to use it as a public health measure." 

7. Control of Aedes Aegypti 

3.7.1. Initial expel iments In the GCMU had been largely devoted 
t o  the culcx fatigans specics since considerable data were already 
available on the gcnetic control of these mosquitoes. The project has 
also, however, been extremely preoccupied with yellow fever mos- 
quitoes, aedes aegypti. 

3 7.2. Estrnrts from notes on nedes aegypti and yellow fever sub- 
mitted to thc Cumn~ittccx by Shri Raghavan are reproduced below: 

"Gcmu's Majar Plan for the Control of A e d e ~  Aegqpti  m y  let 
yellow fever strike India. 

GCMU had originally planned to do this month a maior genetic 
experiment in Sonepat to eradicate yellow fever trans- 
mitting mosquitoes (Aedes Aegypti). Till the beginning of 
Februa~-y the Hralth Ministrv and ICMR had be2n keenly 
intent on GCMU carrying out the e x ~ r i m e n t .  But some- 
how the experiment was abandoned two weeks ago, ap- 
parentlv a belatcd effect of last years PTI report. The 
pIanned experiment was unscientific and there is enough 
published evidence to show that eradication of Aedes 
Aegypti may open the door for yellow fever. 

There is plenty of aedes aegypti in India but they have been 
spreading dengue fever. a mild flu-like illness. It is also 



Known to be a vector of yellow fever virus but so far no 
yellow fever had occurred in India or in South Asian 
countries. This has not happened because people who once 
get dengue, become immune to yellow fever. In other 
words the Aedes Aegypti perform a beneficial role by 
spreading the relatively halmless dengue and thereby pro- 
tecting Indians against fa%! yellow fever which had rc- 
cently wiped out many thousands of people in Ethiopia. 
In this context the GCMU rationale for the aedes control 
experiment in Sonepat and Health Ministry's priority (in 
the face of malaria) to the experiment which its potential 
for possible harm to the security and t ' .  ' 2alth of the 
country is not understandable. 

Evidencc exists to show that exposure to dengue fever aflordm 
protection against vellow fever Those who h a w  given 
such evidenci, art) C G. Pandit. the First Director of 
ICMR and an vcllow fever authority often consulted by 
WHO from 1940s and Dr. Max Thciler of Rockefeller 
Foundation who received Nobel prize for his very work 
on yellow fever 

In h ~ s  Charpore oratlon (published in the Journal of Indian 
Medlcal Research-October 1971) at  the Haffkine In- 
stitute Dr Pandit s a ~ d  'Today because of the danger of 
dengue fever epidemics we are advocating eradication of 
Aedc5 Aegypti mosquito from our m ~ d s t  If we succeed 
would we then low the umbrella of protection against 
yellow fever whlch \vc  have today3 I t  might be argued 
that In that case the danger of lntroduct~on o f  yellow 
fever would also recede I t  is however neccs.;nly to re- 
member that ulr a l . ; ~  have Acdes albopictus and Aedes 
vittdtus which arc prevalent all over the country and can 
transmit the ~nfection We have had no occaslon also 
to examine the ~ u s c e p t i b ~ l ~ t v  of other spc~ lc s  of mos- 
qultoes for yellow fever infection' 

In other words Dr. Pandit had warned that eradication of 
aedes aegypti would not eradicate the vector of yellow 
fever but only the beneficial dengue fever. Once this 
natural protection is lost the other species of mosquitoes 
like aedes albopictus and aedes vittatus would take up 
the role of spreading the yellow fever virus. 



Dr. Pandit further said, 'Previous exposure to dengue fever 
virus, affords a varying degree of protection against 
Japanese B encephalitis, Murray Valley Encephalitis, St. 
Louis encephalitis and probably against West Nile Virus 
infections'. Therefore, Health Ministry 'plan'  for era- 
dicating dengue would intensify the health problem with  
the establishment of all these discases mentioned by Dr. 
Pandit. 

A similar warning agarnst the control of acdcs aegypti was 
lssued by Dr.  T. Kamachandra Rao, ex-director 3f t h e  
Virus Rescm-ch Crbntr;. (VRC)  a t  Poona and ex-GCMU 
cc~nsultan'. I n  hls Ilk.  Narayana Rao  oration at the 
ICMIi  L( 1'c.w u , c ' c J ~ ~ ,  i ipo Dr.  H;ir. askctl th,. Health Minw 
try to cxc.r.cist. calltion in t,he C?I-adication of dengue fever 
from Indla. Hc said that not only Aedcs Aegypt~ but 
also culex fa t~gans  (filarial mosquitoes) plav a beneficla1 
role, the lattiar giving protection against West Nile f c v ~ r .  

But thc tno:;t :~~~thor.it;itivc. and important c.vidcnc.e on cross 
protcction has corncS from Dr Max Theiler after exhaus- 
t~vc.  study at thc Carrlbc.ans and Trinidad. Therc is ex- 
perimental evldence to show that dengur fever offers. 
protection against yellow fever and these experiments 
were carried out in the Rockt.ftxller Foundation Labora- 
tory a t  New York itself. The results of the tests, accord- 
ing to Dr. Theiler '&owed that dengue one and dengue 
two immune scra gave a clear protection against yellow 
fever' .  Dr. Theiller's book (Arthropod brone viruses in 
vertebrates-1973) further says 'The conclusion is in- 
evitable that all group B infections (dengue belongs to 
group B) in man lead to the development to a greater or 
lesser extent of antibodies capable of neutralising yellow 
fever'. Dr. Theiler further says: ' I t  has been shown con- 
clusively that dengue immune sera have the capacity cf 
neutralising yellow fever virus. I t  has been shown that  
ill1 human sera containing group B antibodies from West 
Africa, Tanzania, Malawi. Sudan. Egypt, India, Malya 
and Hongkt-ng are all capable of neutralising yell-ow 
fever virus. I t  seems a general law that any group % 
infection in man leads t o  the development of antibodies 
capable of neutralising yellow fever virus'. I n  the jargon 
of virology. group B infection includes dengue fever. It 



is important to note that  Dr. Theiler's statement that 
any group B infection can give protection against yellow 
fever. 

Dr. Theller's book describes real events in Africa that  con- 
firm hls laboratory find~ngs. For ~nstance,  in Ethlopia 
In 1960-62, a major yellow fever epldcmic appeared. Dr. 
Theiler says of t h ~ s  ep~dt.mlc 'Whlle we have no infor- 
mation on the group B immunity status of the population 
rn Nuba rnounta~ns of Ethiop~a,  our studles have given us 
considerable ~nformatlon concrl-ninp the prevalence of 
group B ~ n f e c t ~ o n s  In thc varlouh prov1nce.s of Ethiop~a.  
H ~ r e  ~t 1s cltar th,,t an  cpldrrnic of ycllo\x7 fever wlth a 
h ~ g h  morta l~ty  occurred only In those regions \ \ h t . ~ t  the 
!nc~dc~nct~ c r f  g ~ o u p  U ant~hodtc~s W-CIS lolv 1r1 !lubador re- 
glc,n ~ ~ t h  a h ~ g h  gruup B antibody l.attx thr t , ~dernic 
fa:lcd tcl dcvc.10;) . 

population Immune to dengue is rclativcly lnsusccptible 
to veilow fcver 

Throughout two chapters I I I  his book. DI T h e ~ l r r  had made ~t 
clear that dengue givtls protect~on axainst yellow fever. 
Hc says 'The h ~ g h  lnc~dence o f  such (group B) anti- 
bcdies in the indigenous population in West Africa may 
thus be the rcasnn for tho comparative scarc~ty  of fatal 
cases of vc.110~ fever ~n the rcj:ion'. 

The conclusion stems to bc clear The indigenous popu- 
l a t ~ o n  of India have antibodies of dengue which belongs 
to group I3 infection. It is the. prevalence of these anti- 
bodies that had fortunately prevented yellow fever from 
forming a focus in India, despite the innumerable op- 
portunities-through jet planes, arab dhows and smug- 
glers boats-for bringing the dangerous virus from yellow 
fever endemic areas in the  world. Therefore, the Health 



Ministry should not even entertain the thought of any 
control programme against Aedes Aegypti unless the 
Ministry's scientists can disprove--scientifically-Dr. 
Theiler and Dr. Pandit." 

3 7.3. During evidence tendered by the official witnesses, the 
Committee desired to know the justification for experiment~ng on 
yellow fever mosquitoes when the disease was non-existent in 
India. Dr. Ramachandra Rao stated: 

"The three species of mosquitoes which were selected for 
study are the most common mosqu~toes in India which 
bite many millions. Sc-condly, the virus which causes 
yellow fever in the western world doc% not occur here. 
As far as we are concerned, th<trc arc the chikungunya 
and dengue fever viruses. Aedes aegypti causes chikun- 
Runya In thc year 1964-65, scveral million people in 
Tamil Nadu sufl'ered from chikungunya fever in the 
course of 3 months. Is the prevention of this illness not 
justified scientifically? The dengue fever is a break- 
bonefever under which a man likes to die but does not 
die. The disease itself is not fatal but in cities where 
there are factories and armies of human beings it can 
create a lot of morbidity which can justify this project 
on economic, apart from humanitarian considerations." 

3.7 4.  To another question whether yellow fever mosquitoes 
could also cause dengue, Dr. Rao replied in the affirmative. He 
added: 

"Stud~es  and hypotheses are going on, in thls field of study 
for the last 50 years; but nobody has come out with a 
satisfactory answer. I have myself worked in Africa. I 
have my own hypotheses The other qucstlun was about 
Anopheles stephensl. In Anopheles, the first idea was to 
tcst the genet~c strains. The pmgramme cmvlsaged for 
Anophcles stcphensi, one of the malaria-carrying viruses, 
is in the final stagc of preparation." 

3 7 5. When the Cornmlttcc~ pointed out to the witness that the 
evldence that yellow fever mosquitoes also carried chikungunya 
and dcngue vlruses had been established only recently and that the 
incidence of dengue was insignificant compared to malaria and 
filaria, Dr. Rao stated that though chikungunya did not appear in a 
particular city year after year, it had been occurring frequently in  



diiFerent years as in Visahhapatnam, Madrae and Calcutta. He 
added : 

"This fever was not known before 1963; but there are some 
serological evidences. When we studied the sera of elder- 
ly people above the age of 50, antibodies were found 
which indicate that it had occurred; but for some reasons 
which we have not understood, they had not developed a 
further. The fever occurs in explosive outbreaks and dis- . , appears. 

3.7.6. In reply to another question whether it was not a fact that 
chikungunya had not occurred very much during the last twelve 
years, the witness stated: 

I would say that it does occur in India, and in Barqi in 
Maharashtra during 1973 there was an explosive out- 
break. Before that, during 1963. 1964 and 1986 it had 
occurred in a number of places." 

3 7.7. A summary of recorded outbreaks of dengue in the coun- 
try furnished to the Committee by the Department of Health is 
tabulated below 

.. ____L_------ . -  -- -- 
Yenr I'lacc Dengue virus type Hacrnorri-rgic n .-: :'-, stac , r  r s 

Jahalpur 

1 ~ 2 1 '  1 

A\an\nl 

Vcllorc 

Kanpur 

Kanpur 

Aimer 

Delhi 

Gwalior 

Jaipur 

. . 
None 

Sporadic 

. . 
Small pcrccntage 

Occasional 

Several cases 

3.7.8. The Committee desired to know the basis on which it had 
been decided to undertake research on Aedes aegypti mosquito from 
the point of view of its vector qualities as a transmitter of dengue 



and desired to furnished with copies of the minutes of meetings, if 
any, held in this connection. The Department of Health informed 
the Committee, in a written note as follows 

'I)ecisi.on to carry out work on Aedes aegypti along with 
other speclev of mosquitoes was taken at  the meeting held 
in Health Secrctary s room on 6th November, 1968. The 
fact that Aedes acgypti is a transmitter of Haemorrhaglc 
fever was hrl~ught out In the commcbnts of Director, NICD 
when thri projwt  was wfcrred to him The then Dircc- 
tor, NICD also attended the rnwtlng c!n 6th November. 
196'3 I t  i., tht.rc.fo~r, to be aslumvd that the members 
of thc (;roup that rr1c.t on  fjth Nov(.~nb(~r. 1968. were aware 
of the fact that .Ac.de.; aogypt~ 1s 3 vcc.: 1: , f  ! k n q u e  " 

3.7.9. The Committee drsrrcd to know whether any prior con- 
sultation.; h:~rl hwrl hc.12 n.ith th(s V ~ r u s  Rt~scs;i~.ch Centre, Poona on 
the ndvisal)ility of cl irr i~nati~~g cdcnguc. and tlw ticnguc c.;irrylrlg 
Aedcs Aegypt~ rnosquitors. The Department o f  Health confirmed in 
a wriltcn rlotcs f'urrlish~d 1:) thc Committee‘ that the proposal on the 
p n c 1 . i ~  control of' cul~cirw mosquitocs h;: I~i . : , ; i  , e ' f  : . x ; l  ! the 
Director, Virus Resc,a~ch Ccntrcl, Poorla. The co!-n~ncnts of 
Dr. Rainnchandr;~ Kao, the thcsn Ilircctor, lurrli.;?:c~,l b y  the Ilepclrt- 
ment were as follows. 

"I have carefully gone through the Memorandum and consi- 
der that the project, ~f sut:cessfully exccutr,:l, will become 
a landmark in the history of vector control. 

It is presumed that the ICMR will be fully In the picture in  
all stages of the programme, particularly in the technical 
scrut~ny and csccutlon of the project The cutlme now 
prepared is more or less in general terms but I am sure 
that  before the work is implemented a more detailed pro- 
gramme will be prepared. There are also several theo- 
retlcal quest~ons which need further elucidation. As 
stated in the body of the Memorandum no one can guar- 
antee the success of such schemes of genetic control as 



attempts at mch oontrol under field conditions have been 
very few. 

While the studies on Culex fatigans can be carried out a t  Delhi 
with the NICD as the main participant. I feel that the stu- 
dies on Aedes aegypti should be carried out in South India 
with the VRC as the main participant. The entomology 
staff of the VRC are  fully conversant with the problems 
connected with Aedes aebypti and can contribute signifi- 
cantly to the study when i t  is organised. 

I am making no comments regard~ng thr  orgn~il~;at~onal  set 
up  as  I hope that a sultable one can be  prepared by mutual 
dl.,cussion a t  a later tiatc 

I shall be glad to offer m\. assistance in the project at all 
stages because of mv long personal assoclat~on with stu- 
d ~ e s  on mosqu:to rontlol and behn\~rnur." 

3 7 10 Thc Comml t t w  asked whether i t  was correct that yellow 
fevel moiqutt ,es wrr-r c-\trtrnt~I\ susceptlblc to I)DT and, if so, whg 
i t  w 3 5  not nccessars to develop a gcnetlc mc4!1od to tl(,cll w ~ t h  
Aedes acqsptl I k  Ramnch l~ ldra  Rao stated durlng evidence: 

"The Anopheles stcphrnsi which were susceptible to it, have 
now twcome immune, posing a serious threat to our mala- 
rln! pru)gramme. The main philosophy underlying t h e e  
rxperirncnti ~vhich arc being done under the auspices of 
I('R'IR i,i to dcvcln;) new tcchnologv t . ~  overcome thtt 
use of persisttwt and harmful insectirides which have the 
prcdilcctinn or pl-operty of contami~lating the cnviron- 
m m t  If we do develop genetic twhniquc~s, t h y  cannot 
be applied in every place; hut there would he vast areah 
in India where thcy uwuld be of use. If we can develop 
our  technology and can use it in our country, why should 
we wait for sornr others to develop it and then copy i t?  , 

This is my attitude as a scientific worker on the subject 
for the last 10 years. The fact that Aedes :*egypti is SU- 
ceptihle or mot to DDT is not the main reason. Aedsc 
aegypti has got certain habits which anopheles has not 
got. It  goes with man; it does not occur In rural areas 
o r  forests, but in  urban environment and in contact with 
men. I t  does not bite other animals. Aedes aegypti does 
not normally fly more than 25 kms. If we had a mosquito 
of that  kind, how can we control i t? We have t o  s tudy 



the dynamics of the moaquito population; what will be 
their method of migration etc. I would justify such a 
study on the basis of biological interest, if on nothing 
eiee." 

3.7.11. In reply to another question whether it was not a scientific 
fact that the genetic technique developed for Aedes aegypti could 
not be used for culex fatigana or for anopheles, the witness stated: 

"The general principles can be applied; but the specific de- 
tails of work in connection with the particular species 
cannot be applied. There are 3 types of mosquitoes on 
which we are working, of which this is one." 

3.7.12. The Committee enquired whether the results obtained in 
one particular place could be equally applied to other places in the 
country, in view of the ecological and climatic differences. Dr. Rao 
stated: 

"It is absolutely true that the findings of a study on how a 
mosquito behaves in one locality cannot be used for areas 
just 15 miles away. Everything depends upon the en- 
vironment and the particular mosquito. I t  is for the 
scientists to study as to how the behaviour changes due 
to environment and understand patterns of this behaviour, 
to draw laws of behaviour and utilise the knowledge, 
wherever necessary. I t  is not like the laws of physical 
sciences. The physical laws will be purely theoretical, 
whereas we have to test i t  (laws of behaviour) in differ- 
ent  places. Sonepat has been selected probably because 
it has an isolated population, close to Delhi." 

3.7.13. The Committee desired to know whether i t  was a fact 
that Dr. Pandit had warned against the programme for eliminating 
dengue and the Aedes aegypti mosquito from India and requested 
that the minutes of the meetings, if any, held at the ICMR prior to 
the publication of the PTI report, to consider Dr. Pandit's warning. 
In a written note furnished to the Committee in this regard, the 
Department of Health stated: 

"Dr. C. G. Pandit delivered the first Charpure Memorial 
Oration a t  the Haffkine Institute, Bombay, on 29th May 
1971 on 'India and the Yellow Fever Problem'. This ora- 
tion has been published in the Indian Journal of Medical 

! Research (Volume 59, pages 1523-1547), 1971. In this 



oration Dr. Pandit discussed various facets of yellow fever 
problem and speculated as to why yellow fever had. 
not entered India. He had further speculated the possi- 
bilities as to what would happen if Aedes aegypti was 
controlled. He had raised questions such as: 
(i) If we succeed in control of eradication of Aedes 

aegypti would we then lose the umbrella against the 
yellow fever; 

(ii) In the event of eradication of Aedes aegypti, can Culex 
fatigans assume the role of transmitter of infection; 

(iii) W ~ u l d  control of Dengue fever pave the way for 
other viral agents such as Japanese N. Encephalitis; 

The evidence that Culex fatigans can assume the role of 
transmitter is based on very preliminary evidence. 

If Culex fatigarx were to assume the role of transmitters of 
infections for yellow fever, these should hzve occurred 
much earlier as the density of this species and Aedes 
aegypti is non-existent there. 

The Japanese B. Encephalities is already prevalent in different 
parts of thr country, irrespective of whether dengue 
fever is prel-alent or  not. 

No meeting was held to discuss this subject and therefore 
there are no minutes. It may, however, be pointed out 
that all these thoughts were raised in a lecture and this 
need not be construed as a warning against the pro- 
gramme. 

It may be mentioned that Dr. C. G. Pandit was a member of 
the General meeting of the Expert Committee on Virus 
and Arthropod Borne Diseases and Geneticists which met 
on 16th October, 1974 and recommended the continuation 
of the Project." 

3.7.14 Considering the fact that Dr. Pandit was the foremost 
authority on yellow fever in India, the Committee desired to know 
whether any other experts had been consulted before overruling his 
view and launching the experiments with Aedes aegypti. The De- 
partment of Health stated in a written note: 

"The thoughts raised by Dr. C. G. Pandit in his lecture are 
not to be construed as a warning against the programme. 
As such other experts were not considered. 



It may be mentioned that the entire programme of the Gene- 
tic Control of Mosquitoes Unit was reviewed by the Joint 
meeting of the Expert Committee on Virus and Arthropod 
Borne Diseases and Geneticists on 16th October, 1974. 
Dr. C. G .  Pandit, who also attended the meeting, headed 
the drafting committee appointed to prepare a report." 

3.7.15. Commenting on the views of Dr. Pandit against the era&- 
cation of AedrAs oegypti, the D~rector General, Health Services 
stated during evidence: 

"I prcsided over this oration. Dr. Pandit is a very \veil known 
and renowned scientist and wc consider his vie3.vs \vith 
great deal of respect. We has got as one of his qualities 
of Ihrowit~g I n  In the mcbcting and in the oration provo- 
cnt.l\.e c.h;~l!cmgc.x and ideas to stlr :ruIstc sclcnt,.,;.i ttlirig 
on t ! l o s c b  11nc.i 1 I 1 c l ~ . ; < ' i ~ ? > ~ i , ~ r l  lvitl! Ijr Pdtld~t 
on these subjc.:c.ts. 1 is t ; I to ~ t i m u l a ~ t r  
scimtific tntcrcst In t h ~ s  field. 'The reasons why yellow 
fever has not t)cchn able l o  take ;I f~oth<, ld  in Ind~;! art: 
really very intc-rest in,^ and intriguing T h v c  i c  :I 6;re t 
dcal u f  r I betwc:en f : n  (':~ur!::.~cs a n d  
I n  Tim-(. is wcry  possi!$111ty, wlth these large 
junibo jet.; t11at fly 1.0 a n d  fro t l r , ~ t  (.cl.l;i::i n u m -  
ber of ~nc~squitocs i l l  I ( l f  i ~ r ( : ~ ~ a ~ l t ~ ~ , l ~ s  ?; i t !  

find their way from o m  Ccmt ilicmt to anoth~tr.  
As a prevcnt~ve hctalth mcasilrk!s we quarantine 
people not iinmunised against yellow fever; we also take 
steps to dis~nsc~clizc the aircraft with oernsals. Z!ut I 111:ly 
say t.h:rt 1 \v111 he the lnsl pcrson t , !  . l::tct t!t;lt 1!11.5(, [,i~l,llc 
health measures of quarantine and immunlsation etc. will 
keep thc virus of yellow fcvt!r o u t  . ~ f  thv country. \Z1c 
have been speculating about variorls refrsons why yellow 
fever has not come to India in spite of quick transp)rt 
and larger traffic. In India there are certain other viral 
infectior,s !il<c the Japancsc I3 Eric ,~ i~l~; l l~ t i s  :ind Dcngue 
fever which have got some re1:ltionship with yeliomr fevcbr 
disease or \.irus. This is nnc ~ l f  t.he hypothesis. 
Dr. I'andit antlcipatd and said: I ,wk I?PI.P. gentlemen, i f  
you are going to eliminate these diseases from this coun- 
try, if you eliminate the vector responsible for spreading 
these disea.ses, a re  you not making the population suscept- 
ible to yellow fever? It is a natural immunising process 
which is going on as it also happens in the case of polio- 
mylitis which we  discussed last time when natural sub- 

.- 



clinical infection takas place in the community, w h c h  
prevents subsequent virulent spread of the disease. 
Therefore, he goes to the scientific world and says: 'If 
you take any public health measures, please also take into 
hc~cjunt this factor that in the process of eliminating a 
certain disease, you might user in another new type of 
disease'. It  is a w r y  interesting possibility which should 
be kept in mind. We have debated this a t  length. but the 
question of control of Aedes aegypti conlpletely by these 
methods and techniques only arises when, bv traditional 
and conventional methods, we have diminished the popti- 
lation of these mosquitoes to a \.cry low lewl  by insvcti- 
cldes, by environmental hyji~ent,, by proper water msnn- 
gement and control and that there is no fresh water col- 
lections on i-iousc. tops and things like that. Thesc. arc. 
the tratlitioi~rll itnrrrvn rnethods for thv control o f  mosqui- 
toes. After their population i n s  Ileen reduced a g r w t  
deal, then for the rtsidual nulnl)er, somi. n1.w fncct.s and 
1dt.x l ikr  qcnetic rontrol, mnlr! stcrilc rttlcasi, technique. 

3 7  t I I t r 1-1 ! I a thr~t  
stage yet. The mosquitoes are very large In numbers 
and :vc.  IT.(, : I ,  : ! r l o / ~ t  tht- f - . , ~ i ! ; f  .; . '  : I T > ~  t .  , ! ~ \ w ~ : ~ o n ; i l  
methods for a long time. This has to be in conjunction 
u.rtil 1!10 !~' ,~(Ir~ion.!l  mc't hods  r:rt.hcsr t11:ln ;IS :I rcyl:~c*cwt~n, 
of the normill methods and 1 ~ ' c h n i q u t ~ i  o f  (~ in t ro l  or 11105- 

qu~t<)c~s.  S n ,  these ideas of Dr. I ' J a ~ ~ d ~ t ,  w c l ~  interesting 
and provocative We are awnrtb o f  this. F~,om lime t o  
time w e  have been discussing this jlossibility the same 
u7ili also be kept in mind. Scicnrc. is always growing 
and we cannot rule out any possi!~ility and this possibility 

3 7 16 The Committee po~ntcd out th.lt tl6.ip1 tc 1 hc. 131 01 ?cat r 
v ~ e w s  exprewed bv Dr Pandlt, the Governrnc~lt had c.Instrued th~sc :  
as casual utterances a n d  had not consultrd othcr cxpt.rts The wit- 
ness stated: 

"This s ~ ~ b j e c t  has  been discussed a t  length bc4wten various 
viroloqists, immunologists :~nd pufil!c hralth workers and, 
as ! .;aid. I have myself discus,cii 1 1  wit11 Dr. Pandit a 
nulnbt .~  of times and I must say that it has been discussed 
in the ICMR. And I would say in all humility that in 
science one should keep a very open mind and this possi- 
bility I for one would not completely rule o,ut, though it 



reemr to be rather remote and very farfetched, but every- 
thing should be kept in miad and this -possibility aleo 
should be kept in mind." . 

8.7.17. The Committee desired to know whether any minutes of 
there diecussions were available. The witness stated: 

"A good few of them will not have minu*. They were dis- 
cussions. When he comes here, we get together over a 
cup of tea or in the evenings. But there was one meeting 
on yellow fever which was held specially three or four 
years ago. It was a formal meeting and its minutes will 
be available, but that is a rather old meeting. But this 
discumion has been going on. This oration was given 
about two or three years ago and subsequent dialogue has 
been on a scientific basis rather than as an i - fo rnd  
meeting." 

3.7.18. In reply to another question on the extent to which Dr. 
Pandit's views had been accepted or rejected, the Director General, 
ICMR, stated in evidence: 

"Actually, in Octsber we had a meeting of the Virus and 
Arthropod Borne Diseases Expert Committee to which we 
had specially invited Dr. Pandit and he participated in the 
discussion very extensively. In fact, at the end of that 
discussion he was appointed Rapporteur to draw up the 
minutes, the consensus and the fins1 conclusions of that 
meeting." 

He added that the leading and best virologists and experts on 
arthropod-borne diseases had been brought together in this discus- 
sion and that the expert committee had indicated the safeguards 
which might be built in into the project in its further studies. 

3.7.19. Referring to Dr. Pandit's theory, S k i  Raghavan, Editor- 
in-Chief, Press Trust of India, stated during evidence before the 
Committee: 

"As a matter oS fact, when Dr. Pandit's theory was thrown Up 
before them, a t  first they tried to pooh-pooh it until some- 
body told them that i t  was backed by Theiler. They 
then asked Dr. Pandit to join the expert group." 



3.7.20. Dr. Pandit had expressed his views in May 1971 and the 
expert committee had been set up only in October 1974. The Com- 
mittee desired to know why i t  had taken more than three yeam for 
taking official cognisance of Dr. Pandit's oration. The Director 
General, Health Services, stated during evidence: 

"I have presided over such meetings and given orations my- 
self. In orations ideas are thrown and philosophies are 
developed, which we discuss informally amwgst  the 
scientists. But unlesq there is a very very pressing reason 
and very irrefutable scientific data are before us. one does 
not go about constituting committees and verifying the 
veracity of such statements. But, for scientific develop- 
ment work is being done at VRC, Ptrona and the NICD, 
Delhi and this idea is kept in mind. In animal experi- 
ments, for example, if a monkey is immunised against a 
particular virus, if we were to challenge, it by another 
virus related to it, like dengue fever or chikungunya, will 
it be refractory to the challenge? These arc? the possi- 
bilities that are kept in mind always. If i t  does come, 
we come out with a publication saying 'yes. there is 
veracity in the statement; there is complete blocking of 
the virus, or partial immunity given to the animal, or 
one-fourth immunity or no immunity a t  all'. These are 
things for which no specific meeting is held. Such work 
goes on and one goes on referring to an idea given by 80 

and so. I have given many ideas about the migration of 
birds, which have borne fruit, which the Russians have 
used. But one does not go on holding a meeting. This 
goes on as such in the scientific world." 

The Director General, ICMR stated in this connection: 

"It is not as if between 1971, when Dr. Pandit made this state- 
ment, and 1974, when we invited Dr. Pandit, no commit- 
tee had met. Experts and Virologists had met to consider 
the various aspects of the problem. But in 1974, we spe- 
cifically made i t  a point to c311 Dr. Pandit so that he  could 
interact with Virologists and we could come out with a 
consensus." 

3.7.21. The Committee enquired whether any records were avail- 
able to show that Dr. Pandit's warning had been constantly borne 



in mind. The Director, National Institute of Communicable D i m  
stated during evidence: 

"Initially, the main work of the Unit on Genetic Control on 
mosquitoes was confined to culex fatigans and all atten- 
tion was given to the various aspects of this mosquito a s  
well as the diseases transmitted by this type of mosquitoes. 
Later on, some work has been done on the genetic control 
on another variety. In genetic control, if  a mosquito 
strain has been manipulated, only then there is some 
chance that either it becomes ;J better or poor nector of 
disease. When the work on genetic control on mosquitoes 
was done, there was a possibility that there may be small- 
scale rolease of genetically manipulated trolled aedes 
aegypti. Consideration was given to whatever Dr. Pandit 
had said and wh:~trvcr literature was available on the 
nector ~ ~ o t e n t ~ a l  111 l h ~ s  species of mosquitocs was perused. 
But I may say that. at thC moment the strain which could 
be released is not ready. Prepnri~tory wul.k has been 
done. If and when the stram is rc ~ d y ,  we are prepared 
to scc that all the prc~caulions are taken and everything 
hy w a y  o f  s:~f'eguarcl is incorporated if and  when ?he 
experiment takes place." 

The Director General, Hcalth Services, ldded in this connection: 

"Coming to the specific genetic control of mosquitoes, regard- 
ing the possibility raised by Dr. Pandit, there are many 
other possibilities which have been raised by many other 
scientists. They will all be examined fully. Once we 
are completely satisfied, then the experiment of release 
of sterile mosquitoes would be undertaken. That. oppor- 
tunity has come now. This is the right time for us to 
determine the validity of Dr. Pandit's suggest~on with the 
data that is available before the mosquito release takes 
place." 

3.7.22. The Committee pointed out t3at mosquitoes had, how- 
ever, already been released in Sonepat despite ,Dr. Pandit's warning. 
The Director, National Institute of Communicable Diseases replied: 

"Whatever Dr. Pandit had said, he did not say anything about 
the mosquito releases experiment. He mentioned about 
the control of Aedes aegypti and what particular reper- 



cussions i t  could have due to that control. And a change 
in the vectorial capacity of a mosquito can happen if it 
is genetically manipulated and this will only arise if we 
are thinking of releasing genetically manipulated strain 
of mosquitoes." 

3.7.23. The Committee asked when the mosquitoes were first 
released. The witness replied: 

"The first small scale release was in 1971 and the other was 
in !973. Thtt genetical component of these releases was 
Indianised. Thry could have been as harmful as the mos- 
quitoes whlch nc re  already present there." 

3.7.24 In reply to another question as to what was meant by 
Indianisation, the Director General. Health SCI-YI~CX stated: 

"Certain str'ains ;ire brought from outside. 2nd the? arc treated 
in certain manner :ind their genetic structurc~ is changed. 
In that genetic s t~uc tu re  we irltroducc cc,rtain new factors 
from the inciigtmou:; strain. For example, the hardiness of 
the mosquitc~c~s. the mosyuitor.~ whic!~ may hc. from out,:;ide, 
if the? are suscc*ptiblc to Indian cli111:itc.~ t . h q  will die. 
Thetdefore. such a release will be of no value to us. So, we 
want tc) build in this strain ,.ertain Indian characters so 
that they may bc able to s ~ ~ r v i v r ~  in t h e  Indian climate and  
whatever diseases the Indian strain carry, they should also 
be able to carry. Otherwise,. i t  will have verv little value. 
It  is as good or as bad as thc Indian strain for carrying 
diseases or for  surviving or for some other factors." 

3.7.25. The Committee desired to know whe'ther the field experi- 
ments had not started yet. The Director General, Indian Council of 
Medical Research stated in evidence: 

"These experiments were so far in what I would call the la- 
boratory stage. Now, we have come to a stage when w e  
have got to undertake field re!eases. It  is at  this stage that 
i t  is very essential for any agency to build in safeguards. 
So, we have come to a stage of real operation so f a r  a s  
communities are concerned." 

In reply to another question whether the mosquitoes had not been 
released, the witness stated that only very small scale tentative 



field .studies had been carried out and that the first real operation 
wpuld be started in February 1975. 

3.7.26. Explaining the steps taken for the release of mosquitoes, 
the Director General, Indian Council of Medical Research stated: 

"We have taken the saieguard that in all the strains before 
we attempt to release, their ability to transmit other diseas- 
cs specially yellow fever must be decided and it must be 
established that this is specially for aedes aegypti. Secondly, 
we have said that we should be definitelv assured that 
chemosterilised factor (thiopepa) is ..-glinible." 

3.7.27. The Committee enquired whether, apart. from all these 
safeguards, any monitoring agency was going to be set up before 
the  field study. The witness replied: 

"We have takcn steps to sct up a monitoring body independent 
of ICMR and t h y  will definitely have the veto powers.'' 

When asked how the field experiments could then start in February 
1975, when the monitoring agency had not been established, he 
,replied: 

"According to the programme of the project i t  was to be re- 
leased in February 1975. I do not say that it should be 
released in February. I t  was not my time-table. I t  was 
the time-table of the project." 

3.7.28. Dealing with the emphasis of the GCMU Project on eradi- 
cation of dengue, Dr. Javaraman. Science Correspondent of t he  Press 
T ~ y s t  of India, stated during evidence: 

"I am sure s7melsody could have explained why dengue was 
sought to be eradicated when there is an evidence that 
yellow fever would come in. That made me look for more 
evidence. Dr. Theiler and Dr. Donnes say: 'It is remarkable 
how often in older literature the statement is made that 
new arrivals to the Carribeans are exposed to an acclima- 
tisation fever'. They are talking about the Carribean and 
Trinidad people. A newcomer to the Carribean was expec- 
ted to be exposed to a minor disease which was generally 
called 'acclimatisation fever'. When our soldiers want to 
go up to Ladakh, they are acclimatised so that they do not 
get this oedema and other diseases. Here a newcomer 



1x3 
Carrheans is acclimatised to dengue fever. They found out 
what acciimatisstioa fever was and finally i t  turned out to 
be dengue. But, in this country, fortunately, naturally, this 
protection exists. Then where is the question of eradicating 
dengue? I asked them at  the seminar what was the rationale 
behind even thinking of eliminating i t  when such evidence 
already exists in the field. This is a book written by Nobel 
Laureates and throws light on the trouble that we may 
have by launching an experiment to eradicate this dengue." 

He added: 

"There was a seminar of the ICMR. I happened to go over 
there. I was surprised when I came to know that they were 
going ahead with this Sonepat experiment. I n  that semi- 
nar, I posed this question to the leader of this particular 
project I drew their attention to the fact that they were 
concentrating all the resources of the unlt on this particular 
aedes aegvpti experiment. I asked them, 'why are you try- 
ing to remedy denkgue?' According to Dr. C. C. Pandit the 
ICMR's former Director Gencral and an authority in yel- 
low fever, this is a dangerous procedure, because i t  remov- 
es natural protection against yelluw fever in the Indian 
population. They did not know; they did not have the 
answer. In fact, the GCMU leader told me that he did not 
know about this cross protection at all. In fact, I was 
surprised to hear this from him." 

Shri Raghavan, Editor-in-Chief, Press Trust of India, stated in 
this connection: 

"The fact is that people who once get dengue fever become 
immune to the fatal yelluw fever This is a statement of 
well known autho19ties of the world including Dr. Theiler 
who got a nobel prize for his work on yellow fever 
vaccine. . .The statement that the Health Ministry gave 
priority a t  GCMU for eradication of dengue was not only 
an  unwise statement, but if serious, i t  was an irresponsible 
action. If dengue was to have been eradicated through a 
mosquito eradication programme, the Virus Research 
Institute in Poona which is responsible for dealing with 
all viruses in  the country should have been consulted. 
They were never consulted. I cannot prove it, but this is 
our information and we are satisfied that this is correct." 



3.7.29. The Committee enquired from the Ministry of Health w h e  
ther  i t  was a fa* t that Dr. Brooks, the GCMU Project Leader had 
expressed his jgnorancc about Dr. Pandit's warning a t  the I C M a  
seminar. The Department of Health stated in a written note furnished 
to the Committee: 

"The Indian Council of Medical Rcsearch organises every 
Saturday, informal scientific talks in order to provide ex- 
change of information and views by scientists. On 5th 
October 1974, the  followin:: were speakers on the topic 
'Research on Gcnt:tir Contr uf Mosquitoe:; in India':- 

1. Dr. V. P. Sharma, Senior Scientist. 

2. D r .  C .  F. Cu1li5, Geneticist. 

3. Dr .  G .  I>. Brooks, Proje t Leader 

No formal proceedings of thwe scientific meetings are prepared 

While answering the qucAstlons frorn the audrcxnce. Dr. Brooks 
offered no conimcnls cln [he point raised in the question-rn 

3.7.30. Referl'ing to the derision to c-ontinue t'lc Sonepat e x ~ e r i -  
ment ,  Shri Raqhavan, Editor-in-Chief, Press Tru i t  of Indi:\, stated 
during evidence: 

"But even after thc Eupcrt Committee accepted that dcngue 
givec< proter*tlcrn, thcy went ,~hcad with their decislon on 
Soncpat prvject and p u t  out !hers on H(2srarch on Mosquito 
Control In-ldentally, I find that these fliers that have been 
put O L I ~  :1rp 111 v~olal I (  '1 the Rcgl tration of Books A d  
berause I don't find a n t r u  hel'tr the name of the publisher 
and the place ~t was prlnted at." 

He continued: 

"There are four or five vectors- -Acdc.s A t ~ g y ~ ~ i i ,  Acdes Albopic- 
tuh, Acdcs v i t ta tw and n r e n  Culex Fatigans P.P. etc.- 
and thcy were purportedly go'ng to rxlirninate only Aed(3e 
Aegypti for clirnin,iting dcngue fever. As a matter of fac~ ,  
Aedes Albopictus and Aodes Vlttatus are vestors not only 
of Dcnguc but of yellow fever ctc,, but they were going to 
eliminate only one variety of mosquitoes. . . The total 
 umber in S o ~ ~ e p a t  female aedes aegypti (which they were  
going to eliminate) is 900 (according to their studies). In 
fact. the population of aedes albopictus and aedes vi t ta tus  



is much higher than aedes aegypti. There is also the culex 
fatigans and they arc. also vectors though very ineiffi~ient 
ones of dengue and yellow fever. But they were going to 
eliminate only thls particular t!pt of Aede Aegypti 
mosquito." 

3 7 31 On the ques'iorl of postponrmcnt of the Sontapat experiment, 
Shrl Raghmnn stated dwing  evidence. 

"Our information is that. as a result of other dcveloprnrnts- 
whlch T don't foe1 I :,ho~lId .;pel! out--the Soncpat csperi- 
ment has been aband ~ned ."  

He added: 

1 7  3"he Cum~nl t tc .~  a,kt.d whether the tranc;ter of the project 
t 1 Pondwhr>rrv was part of t.1. eutcn, ; ,~ , of the a:;r<,emcnt with the 
WHO. Shri Haghavan 1cp1ieu.- 

1 d I I Thrv.e .!I:. q )  rn-my contradic,t,)ry statrtmwts 
made hq tllc C?vc~?mcrit  A t  one . ; tav t h ~ y  s7y that the 
agreement has hem tnrminated, r t  another stage, they say 
somethinq else. So, cannot say anv th~ng  All that I 
uwuld like to say is that if this experivent  IS to c m t i n ~ ~ e ,  
after talking to various people involved in the field, my  
view is that i t  should not have an;{ sponsorship from 
outside." 



3.7.33. The Committee asked whether the GCm experiment could 
not be useful to I d a  and whether the Sonepat experiments were 
not aimed at  obtaining information of scientific llalue for research. 
Shrl Raghavan stated:- 

"The genetic experiment, even if it is going to be successful is 
only potential. We do not have technology to create a 
barrfer zone. The economic factor is dso  there. In Sone- 
pat, even if they would have released more female Aedes 
Aegypti than the native population, which they were going 
bo eradicate, it was not a serious scientific experiment. 
When Delhi experiment failed, they advanred theories, why 
it failed. They did not do this experiment somewhere else 
in the rural areas to prove the experiment and theory. 
Aedes Aegypti is one of the three species in Sonepat. Even 
if it is eliminated, dengue fever would he still there. The 
whole manner of doing this, the release on mass scale of 
mosquitoes etc. did not really show that i t  had a scientific 
purpose of genetic control, which would be applicable to 
India with its vast ppulation and econonw. You mav have 
a very beautiful method of eradicating the disease. but at  
what cost." 

3.7.34. Some facts about the Sonepat experiments on aedes aegypti 
furnished by an antemologist who wishes to rc-main anonymous 
which were handed over to the Commitbee bv Shri Raghavan are 
reproduced below:- 

"Aedes Aegypti is not a public health problem in Sonepat. 
This breeds in cement cisterns where people store water. 
Among the other species which breed in the cisterns arc: 
Aedes alvopictus, Aedes vittatus and Aedes unilineatas. At 
present population assessment is made by setting large 
number of ovitraps distributed throughout the town where 
eggs deposited by all Aedes species. Ir. some localities, zs 
much as 60 per cent of the eggs hatched turned out to be 
Aedes alvopictus and some small numbers of other Aedes 
species. Adult population (Aedes aegypti) estimates give 
a figure of 771 in an area of 20,000 sq. metre area. The 
average dailv emergence was about 1,800 in an area of 48,000 
sq. metres. Hand collection indicate the density of adults 
to be very low. 



Genetic control, whichever technique is used, even if i t  suc- 
ceeds is selective against Aedes aegypti only. Even if 
Aedes aegypti is eradicated, Aedes albopictus will grow 
without any inter-species competition. 

No genetic system has been perfected against Aedes aegypti 
and a decision whether a genetic strain or chemosterilised 
males will be used has been postponed till November. Che- 
moskrillants give 100 per cent sterility in males but in 
females no sterility or very low sterility. 

It is contemplated to release 500,000 males per day distributed 
over 1500 points. The estimated number of females r c l c ~ s -  
ed  will be about 2500-3000 females ocr day-a substantial 
addition in the peak season and more than the daily emcr- 
gence in Sonepat in most of the pear. 

According to Max Theilcr and W. G.  Donns, Nobel Laureates 
(1973), dengue has given areas prntection against yellow 
fever in Trinidad, West Indies. Eighty per cent of the po- 
pulation in Port of Spain are  immune to dengue. It has 
been concluded that 80 per cent of the population contain- 
ed antibodies capable of neutralising yellow fever." 

3.7.35. The Committee desired to know the estimated population 
of female aedes aegypti species in the Sonepat tcrgct area. The De- 
partment of Health, in a written note furnished to the Committee, 
stated: 

"The number of mosquitoes population nil1 vary in different 
seasons. The mosquito population estimated in Sonepat 
target area (broth male and female) during 1974 was ilhoub 
1,15,000 in one day. Half of this would represent t he  
female adult population." 

3.7.36. As regards the other species of mosquitoes present in Sone- 
pat and the ratio of their population to aedes aegypti, enquired i n b  
Sy the Committee, the Department of Health stated in a written note: 

"Three principal domestic species at  Sonepat are: Culex fati- 
gans, A. aegypti and Anopheles stephensi. 

Other Aedes encountered by the Unit in the area are: 

(i) Aedes albopictus 
. . (ii) Aedes vittatus 



(iii) Aedes unilaneatus 
(iv) Aedes D Macropterus. 

The population of these are extremely low except for a <mall 
A albopictus peak in August when it rcachw upto 27 per 
cent of the Aedes population." 

3.7.37. Since the proposed rclease experimont would only control 
aedes aegypti, the Committee desired to know whethc.r this uuuld 
not leave behind othcr specitbs o f  acdes mosquitoes that are yellow 
fever vectors. The Department inlormed t!le Comm:ttce In .I writ- 
ten note that the other acdes spcwe-, had not been demonstrated to be 
involved in the natural transmission of urban yellow fever. 

3.7.38. Thc Committee des r rd  to know how 11 was encured that ,  
after completion of indranisntlon, everyone of the mosquitoes 
would be males 100 pcr cent. Thc Dlrector General, Health Ser- 
vices stated: 

"The point is very simple. We have got vcry well known 
techniques and methods of separating thc sexec. We com- 
pletely take out thc males. There is nut a single female. 
Even if there is one chance in a million of one female 
being there. all these mosquitoes are kept in 2 cage for a 
certain period of t i ~ n c  :md even i f  the female is impreg- 
nated, it will br impregnated by the sterile male and there 
will 'therefore be no damage to the environment as there 
would be no progeliy. By screening over 99.9 per cent 
chances are that thcce will be no females at all and it 
will be only the malcs. The only change $ that the 
males are sterile, but they have other characteristics of 
the Indian strain. ?'h;rt is what we want. that these 
males should compete with the local males and impreg- 
nate the female mosquitoes as a result of which only 
sterile eggs ar.e laid and therefore the mosquito population 
goes down. This is the basic philosophy of the whole 
experiment." 

3.7.39. The Committee asked whether i t  was true that during a 
re:ent oration a t  the ICMR, Dr. Ramachandra Rao had also asked 
the Health Ministry to exercise caution in the programme to eradi- 
cate aedes aegypti from India and tha't he had voiced a concern 
similar to that expressed by 'Dr. Pandit that not only aedes aegypti 



but also culex fatigans played a beneficial role in this country. The 
e m m i t k e  also desired to know whether Dr. Rao had ever raised 
this issue when he was an Off~cer on Special Duty in CCMU and 
l r t e r  a WHO consultant. In a written reply, the D ~ p r t m e n t  of 
Heal th stated: 

"Dr. T. R. Rao. who \\'rb consulted, has replied as follows: 

'I have made no such statement. In my opinion eradicn- 
tion of A. aegypt. from India is not feasiblc a t  present, 
but good control is feasible in many plxtls.. All that  
I have stressed is that whtther  et7en to control mos- 
quitoes or not becomes a puzzling question. My exact 
words are: "Let me  not puisue these thoughts fur- 
ther except to state that they naturally lead us to many 
philosophical questions relating to the social purpose 
and responsibilities of science as well as to many public 
health questions. Let us leave it to the wisdom of our  
statesmen and scientists to guide us in the right direc- 
tion in this mater to ensure the health and well being 
of our brethren.".' " 

In another written note. the Department stated: 

"Dr. Rao who was consulted has replied as follow?: 

'I have not stated that the ahxnce  of yellow fever in India 
is rclat :.ld to the immunity provided by dengue fever 

spread by A. aegypti nor have I categorically stated 
that culcx faticans play a beneficial role. In the con- 
text of the hypothesis. all that I have stated was that 
a benevolent role can be attributed even to a spccics 
l ike culex fatignns the uhiqrlitous nuisance mosquito 
and vector of filariasis, because it is a suspected vtxtor 
of West Nile virus. The whole paraqraph of the  
oration may please be read in totno. Thew was no 
occasion to prepare a note on the subject because con- 
trol of mosquitoes is a well accepted principle in pub- 
lic health practice'." 

3.7.40. The relevant paragraph of Dr. Rao's oration on 25th 
January  1975, a copy of which had been made available by the  
Depanment  of Health, is wproduced below: 

'We are also beginning to consider serioudy as to what ou r  
attitude should be to the effective control or elimination 



120 
of some of the major arbovirus disease vettors, as br 
instance of A. aegvpti or  culex Zatigans. While most of 
us, both public health men as well as entomologist had 
been holding the view that one of the best ways tn cont- 
rol or  prevent vector borne diseases is to attack the vec- 
tors and to prevent build up c~f their densities to levels 
needed for disease transmission (eradication being a hope- 
less dream in the present circumstances) it is being hypo- 
thesized that some of our vectors may in fa r t  be doing 
us some good, though indirectly by transmitting some 
viruses which in turn have perhaps provided us protec- 
tion against the establishment of other related viruses. 
This hypothesis has been in existence fr:r quite some time 
but has been again brought to our attention by our senior- 
most expert in Tropical Disease-29 The view has re- 
ceived srrmr support from a few instances in Africa and 
the Carribean. where in recent outbreaks of yellow fever 
the incidence of the disease was notcd to be somewhat 
lower in regions in which antibodies frl other related group 
B arbvi ruses  were previously prevalent Such a Sene- 
volent influence can be attributed in this country not nnlv 
to Aedes negypti but even to a species like our ubiquitous 
culex fatigans the principal nuisance mosquito and ~ ~ r c t o r  
of filariasis because i t  is also a suspected vector of West 
Nile virus. 6 am however, certain that even the most 
ardent advocate of this line of reasoninq would not bc 
against the control of any vector to a limited extent to 
protect the population from the locallv existing diseases 
or nuisances. Then the questions which arise are: If so, 
to what extent the control proceed9 Should it not pro- 
ceed at  least to the level where the diseases the vectors 
transmit or  the nuisances can just be checked? This 
Ijmjted control would indeed be the only practical proposal 
in the present state of our knowledge of bionomics and 
ecology of our vectors. That is also all that we can hope 
to do because of the administrative and financial resources 
w e  can command, both of which set limits to our ability. 
But  by even just controlling the transmission of the local 
diaseses we may also interfere with the further doses of 
infection needed to keep u p  the immunity status in the 
human ppulat ion.  The alternative would be to allow 
free reign to our vectors, a thought which 1 am sure 
would be unacceptable to many. T3 effectively control 



or not control the vector in such cases becomes a puzzling 
question." 

3.7.41. The Committee asked whether one Dr. Paul Bress, a 
WHO virologist had attended the latest review meeting and, if so, 
what his comments to the proposal that newly released rtrains of 
aedes aegypti should be tested for their potential to carry yellow 
fever were. The Committee also deslred to know whether the ob- 
servations of Dr. Paul Bress had been r.ccorded In the mlnutes. The 
Department of Health stated in a written note furnished to the 
Committee: 

"Dr. Paul Bress. Virologist from WHO attended the 10th 
meeting of the Technical Planning and Review Group 
held in Nolember 1974, in New Delhl. 

"The question of tesiing the vector potential of the genetically 
manipulated strains of A. aegypti was discussed in grc:~; 
detail a t  the 10th Technical Planning and Rc\~ic~w Croup 
meeting The consensus of the view-points expressed hy 
the members as recorded in the minutw of thc 10th meet- 
ing are reproduced below: 

'However, many members expressed the vicw that testing 
for yello\v fevr'r vlrus may not be necessary. If the 
genetically manipulated strains of A aegypti showed 
evidence of susceptibility h~ghe r  than that of the Sone- 
pat strains to chikungunya and dcngue wruses, such 
strains would be discarded If the susceptibility of the 
genetic strains to these viruses was not altered, the view 
was expressed that susceptibility to yellow fcvcr v i ~ u s  
is also not l~kc ly  to bc affected. This would permit a 
start of limited field releases without waltint: for the 
delays that would be necessary to u n d e r f a k ~  t h e  test 
with yell0 wfever virus It was pointed out by onc 
member (This member was not Dr. Paul Bress) that 
there was no experimental proof for such a view point. 
There was no published information on the genetics of 
susceptibility to viruses in mosquitoes'. 

As there was general agreement among the members, indivi- 
dual opinions were not recorded". 

3.7.42. With reference to the justification furnished by the Minis- 
t~ that  the study of aedes aegypti had been undertaken in view of 



the fact that dengue and dengue hemorrhagic fever were death 
hazards, Shri Raghavan, Editor-ln-Chief, Press Trust of India, ~ t a t e d  
during evidence: 

"The WliO he!d a seminar in Manila and recently in Bangkok 
also and nowhcn  in the seminars crid they say that :he 
elimination of dengue hemorrhagic fl:ver can be done by 
the elimination of aedes aegypti. (through generic cont- 
rol) . " 

I! Control of Anophclc?, Stephunsi 

"Three spc,rblc, o f  rnoqultocs were taken u p  for tcstlng the  
poss ib~ l i f~  of usmg thrse tcchniqucs under Indlnn condi- 
buns. Th(. most useful for this pur-r)c;\r> was the filarla1 
mosqulto There 1,; anothrr species (Anoph(~lc~; stc.phnn.;~) 
which is found in ce r t a~n  place5 In 1ndi1 . ~ n d  thls I , , , ;  
been included in the programme but it has been given a 
slightly lowcr prior~cv bwiuse  o f  thtu Ilmitntlon.: of 
finanrc rn.11. ~OII -c :  ctr As a matter of fact. ln 1967-68, 
when these ideas were developed, malnrln had nlaclic:illv 
d i s : ~ l ~ p ~ ~ ~ - c ~ c l  from t h ~  countrv and the urgenrv 1 ~ 1 t h  regard 
to  malarial mosquito was not of +hat ills11 ( rdci ' 

3 8 2  Ac:ord~nq to the Report of the  Consult:~tlvr~ Comm~t tee  
of Expert.; lo drtcrminc nltcrnativc stratecies i ~ n d r ~  the National 
Mnlnrin Eradication programme which met a t  New Dclhi from 17th 

I 30th August 1974, durinq 1963 and 1964, rnll\rl. r 1. I '  .)*~t')rmx,lks 
ocrvrred in the con~olidation phase areas involvinq a popl~lation of 
two million trrntcrl hv rol~fine rrmedial measures However, large 
~hnlr outbreaks which o i l l d  not be liquidated bv  routine measures 

were detected rlrlrinq 1965 aind 1966 and 12 million and 17 million 
I,npulation I-r.wctivrl~. 1 0  oc-ilr in extending awe i s  with c?nsccluent 
~ . l ~ p  in incidence of m a l a r i ~  in consolidation and maintenance a r ras  
:,nd during 1968. 91 million population were reverted to attack 

h a w  from consolidation and maintenance area. 

3.8.3. The phase-wise incidence of malaria in the country from 
'%I onwards was  as  follows: 



3.8.4. The Consultative Commit t w .  in their Report, had also not- 
ed the fact that rese:~rch i r i  m;ll:i:ls a n d  it.; various aqw,.t,s t l ; i t l  not 
reccivtd rd(:qu;ite ; i t tcmtion dusirlg t he  last tcrr vears and h i d  ot)scrv- 
ed as foll3lw.i: 

"In the prrsent contr~st  of anti-:il;tr-in programme ;,rid opotb- 
tions in the  cuun'ry,  it was  irnpr.r;~t:!,,* th:it .hart-tvrm 
and long-term rcsc~r~rch prograrnmci wc.7~ i ~ t e  td 
strengthen the National programme irnmcdiatcly anti i n  
t ime to come. The short-term research prwqrarnmes ,,re 
to be i,,!iti;lted immediatel" so that the  rcsults accruing 
from them can be utilised within the period c ~ f  two to 
three years. Thc~y arc: more in the nature of technological 
developments immediately needed f tn  implementing thc  
pruject than exploratory studit>s srckin!: .,cw Icnowl~!dge 
for use in  the fight against malaria Th:, lvng 
term projects wjll require several years of investigation 
before their results can be utilised for the programme." 

3 8.5. Under these circumstances, the  Osmmitte:! desired to know 
the reasons fo r  not undertaking research on anopheles promptly 



and utflising the genetic control method. If nq genetic strain of 
moequitoes was available, the Committee enquired why chemoster- 
lisation had not been tried, ci;peclal!y since such a method was be- 
ing tried in the Sonepal expmments on aedes tiegypti. The Depart- 
ment of Health stated in a written note: 

"The main object of the CCMU Project 1s to study the feasi- 
bility of Gmetic Control of Mosquitoes with a view to 
control malaria and other mosquito borne diseases. Work 
(In ( ' L I J ~ . . :  fat1glrn.s was started because cons~derable re- 
search data in regard to this species was available, which 
was not the case with anopheles. 

The work on A .  aegypti was taken up because: 

(i) there was considerable knowledge on the ~cnet ics  of the 
species us well as its rearing; 

(ii) the appearance of dengue in a haem ~rrhagic form in 
Calcutta and Kanpur increased importance rf a study 
of this species. 

Research on Anopheles had also been in progres.; since 1970 
anti had hcen intensificd since November 1973 Further, 
on behalf of Genetic Control Unit, work on Genetics of 
A .  Stephcnsi is being carried out at  t h e  WHO Rcfercnce 
Centre lor Anopheles in the United Kingdom Also in- 
vestigations have been carried out in the GChlU Unit to 
determine the optional conditions for the cht~mosterilisa- 
tion of the species but no release experiments have been 
carried out. 

I t  is o fact that chemosterilisation was being comidered for 
experiment in Sonepat. 

The feasfbility of chemosterilisation of anopheles is also being 
investigated at the GCMU Unit, as already stated earlier." 

3.8.6. Explaining, what according to him, were the reasons for 
concentrating on aedes aegypti instead of undertaking research on 
anopheles, Shri Rnghavan, Editor-in-Chief. Press Trust of India sta- 
ted during evidence: 

*'One is purely from public point of dew. Malaria and the 
anopheles is no problem In Amerlca. So, they were not 

. interested in that. Secondly, as I said, all the published 
; - 3  



record b in support of the view that we have this strain, 
aadas aegypti, identified as e mil~tery weapon system. In 
entomolo(pca1 warfare, accordmg to the Sipri R e p r t ,  
ydlow fever is called OJ and the delivery system was call- 
ed AE. About thls system, I have not been able to And 
anythmg as they d ~ d  not talk to us. The Health 
Ministry even produced a white paper after our story 
which never saw the light of the day because the PAC 
intervened and the white paper was shelved. lf I am able 
to lay my hand on it, I will send it to the Committee. The 
white paper, to the best of my knowledge, was prepared 
by a very able gentleman Dr. Ramachandra Rao. He was 
brought by ICMR but paid by WHO I* order to w-ritc that 
paper. I t  was a massive document. It was to have been 
presented to the Parliament before the Monsoun session 
but something went dway, that s lmebodv told them that 
the white paper would not s t a d  the scrutiny of any 
third-rate entomologist, leave a sde  an expert. So they 
very wlsely abandoned i t "  

9. Mosquito Dispersal and Biological Warfare 

3.9.1. A note furnished by Shri Raghavan, Editor-in-Chief, Press 
Trust of India, explaining the strategic, importance of biological 
weapons is reproduced below: 

"Biological weapons are not reserved only for war. They lend 
themselves to covert strategies of subversion or economic 
warfare. According to Sipri Rclpol't. ' the insidious effects 
of m y  CBW agents particularly infective ones make 
them suited to sabotage for not only they cause widesp- 
recd damage but their delayed effects may also enable 
the saboteur to escape detection. This is one of the few 
contexts in which contagious disease agents seem to be 
hold out such military attraction, for an attacker might 
reckon the rmemblance between a natural and unnabra l  
epidemic to be closc enough to divert suspicinn. Recur- 
rent acts of terrorism and assessination, successive crop 
failures, outbreaks of disease or food poisoning that over- 
extend the public health services-all or any of these 
may spread alarm and despondency, foster disaffection 
with a ruling regime or weaken the country's industrial 
capacity. Small countries that depend for their economic 



viability on the annuaI harvests of certain crop might be 
particularly vume. able to this sort of activity.' 

Biological weapons arc sald to be better than chemical wea- 
pons for strateylc appltcat~ons because any extcnswe use 
of chemical weapons would be eas~ lv  d~scotered by the  
country attacked and the source c,f the attack alsa could 
be found 'On the cthcr hand' savs the r c p r t  to U 
Thant, 'it would bc* cstremelv difficult to detect lsolated 
acts of sabotage in ~ . h i r h  bactcr o l 9 ~ 1  .a1 weai)on\ were 
used and espc.ri,~lly ~f t h e  c ; l u ~ i t ~ v t ~  0rgdq1-m were  already 
p!'ejent In the  ;\tt<tc kl ~i (. untly'  i . 1  ut11rr word\ ~t would 
be natural for the. t3!icSrn\ t o  tltlrik o f  vclliru fcve- weal on 
against India or t~ (.ou try ~ 8 1 t h  , l rn~l ,~r  rolldlt1o?:5 t crause 
the causative org,lrllt m t hc, ardes APFJ p t ~  1 .  alrcsndv pre- 
sent i n  !orgp r,un)hc. And ~f t h  ~t havnvns there  would 
bp n o  wav o f  f iq ( l~n , i  ~ u t  whcthc~; 11 wac .I natur.ll cpide- 
mic or a dcliberatc a t t x k  " 

"Moequlto Dicpersrrl and IZiologirwl Warfare. 

For instance i t  has h c ~ n  rc~pnrtcd in t h c  U S  Co~lgrescional 
Cnmmittee on Forc\irrn Affairc that 'mnwr:itoe and ticks 
nrc trmsmittcm ( f  di.c.asc and as vectors they have to be 
It-okcd upon hn\.inc notcntinl rnilitarv cicn~fican-e. 
There are numerous rcfcrtm-es to the use of mosquitoes 
and other inserts in bio:ogic:>l warfare in a reccnt report 
publiqhed bv thc p r t  tiriclr~q Stockholm Peace Research 
Institute Sipri Rrpnrt on 'CB weapnrls tndav' savs that 
thc cmplnymc::t v r  such wr-tclr w e i m n  rvstcms in the 
United States is known as entomological warfare. The 



entomological warfare weapon according to the report 
comprises 'a container for dcliwring vectors--infected 
mosquitoes p e r h a p s t o  the tnrgrt area and then releas- 
ing them over it'. I t  is also statt~i that the entomelogwnl 
warfare programme wa.; startvd b~ the US in 1953 nt the 
biological warfare laboratory at Fort Detr c-k in Frederick 
Maryland. Several d:"\.ii'r.; inrludint! frangible 
bomblets known as entornolnyir:~! hornhs do csist for dis- 
pensing infect.& arthropods fo:. L!W IT? RW vcrtor svqterns. 
Th:s mode of BW WIS n!l(~:r~.i?;\. ;i-. , l- i  ' )y t h r  J:lpun(w 
against China in Wnrld \?':I!. T i  .-vi,.: 1 - ,  t h ~  1's aqynin..t 
Korea in the Korean War : IW . . ! .P I :  : ) ;I rt.!ml.t \I" thc  
1nte:-national Scit,ntifir. Cornr1! :. t:*- : , t!lc I~r\.i~s;ig;~tioxs 
of Facts concerninr: B - W ~ ~ Y I . ~ '  . i t  Iior~*:l : i v 3 , 1  

China. According i n  Si17r.i 1 , : : .  IT :; :v\strrl :In uniclcnti- 
fied vector system on Bnkcr I?l:r:,:i In t!1p I'acific in 1965. 

Referenci. to entomo!oi: ral l r .  f I! :; .  ; :II\,I i)rcln mndc in an 
expert committee rcporf t ( t  r ! '': :~~~c~t.c'l:~r.\.-(;c*rl<~:~:ii U 
Thant in 1969. The r ! 1 c i .I % r c ~ l  t'i;rt 'c.rrt:~:rl 
m0squito specie; (ve l lnn  f~ i . t > '  I - : ' < ,  . ; ~ i f o o s  iit.rIcc; ac~:?ptr) 
have naturally spread t $ ~  1 : 1 . > . ,  . . ,  I :  , r  !tw ~ V L I I I  l ~ . ( I I : I  

thcir or.igin-11 ho:m in :\f!.::.:i I . , . ~ ( ~ ~ : v i t b l ~  that in 
the war the introriuc-lion o f  . I . -  . I . I \  o n  eni:lll .(..I!(. 
m i ~ h t  be tried for o f f c m s l - . r  n i I y 1 ~ . i t * - . '  21srr in  t5 i .  l,onr!on 
conference on CBW in ! O f %  i f  1. . i f  p i t ;  t c d  ntlt t ! l i t  "thcrc 
is also the po,.;ihil;ty o f  t h c  r; ri.,::! ,.,' ~ n f ~ ~ ~ ~ t i o r r  t 7 ~  1 1 ~ 1 '  of 
living vectors such as ;nsc,vt.: t a t (  Yjsi-y rnllrh is known 
now about the croloqv of .:.(. '. -cnr . t$ ! . . , ;  and thc. w:iv in 
which they plrticipatr in tiic c ! i  :-iin:l!ion of infrsction'. 

There are  several arlvanta~ev in thix --I! : ~ . . t h r o p d s  like mos- 
quitom as carrier of BW age?'., ? kc viruses wl~ich may . r esplain t.he enormoll: ill '(,: 1 % :  i , ' I s ,  , , S !,:I ' I , ;( ,  .I t.0 

dispersal studies. F3Ur ;;p.mts c;ir, si~r:~vcr' from nir- 
craf t  but they havr  to bc. inh.,letl to Lo effcctivc?. Amin 
these agents may be dcstroycd t? hi.:?t, r : ~ i i ~  and t h ~  . 5 l l h ' ~  

ultraviolet radiation and w:n& riiay throw them off tarP3t .  
These drawbacks can be remedicd bv usine moscluitocs 
and other jnsecb as carrier of I3 agcnts. As lono as the 
virus is carried by the mosquito heat or rain will not affect 
it. Secondly, mosquitoes bite peoplc and animals and 
therefore introduce the BW agent through the skin directly 
into blood. According to Sipri Rcport, 'the use of arthro- 



pod disease vectors such as infected mosquitoes' is one way 
of securing percutaneous effectiveness from bulk-dkierni- 
nation of BW weapons. 

According to Sipri Report arthropod disease vectors in BW 
can increase area coverage because each 'infected arthro- 
pod is a minute self-dispeming weapon'. 

But the use of mosquitoes in BW is possible only if their be- 
haviour, habits, dispersal and ecology are known before- 
hand. And it is precisely thls information that is becom- 
lng available from GCMU expcrlments. This point har 
been very clearly k o u g h t  out by the report submitted to 
U Thant. The report says: 'The knowledge gained 
through the study of artificial epidemiology and In the 
study of artificial dispersion of bactcriological agents both 
in the laboratory and in the ficld had shed some light on 
some of the factors concerned (with entomological war- 
fare)'. It may be worth noting that a project similar to 
GCMU was set up in Burma in 1967 by the Advanced 
Research Projects Agency (ARPA) of the U.S. Depart- 
ment of Defence." 

'Yellow Fever as a Bialogiral Weapon ngninsi India 
Aedes aegypti is a species of mosquito that came to India many 

years ago from Africa. This mosqu~to is a vector of yel- 
low fever a fatal disease. This disease however has never 
appeared in India. Therefore it is not a public health 
problem whereas malaria spread by anopheles mosquitoes 
and Rlariasis transmitted by culex fatigans are. But the 
GCMU has so far not done even preliminary studies on 
malarial mosquitoes but has been concentrating all its 
resources on the study of Aedes aegypti. It  has exhaus- 
tively studied the behaviour, ecology and other habits of 
the species in Sonepat in Haryana and was planning to 
perform a major field experiment there to study the dis- 
persal pattern of Aedes aegypti by releasing 500.000 mos- 
quitoes a day-a number that is typical of what would 
actually be used in an entomological warfare. USPHS 
had asked GCMU to give utmost importance to Sonepat 
experiment on this yellow fever vector. Two weeks ago 
the Sonepat experiment was abandoned on apparent effect 
of pressures and concern aroused by the PTI report of 



July 28 which alleged that the release experiment was an 
attempt to perfect the yellow fever BW system. 

Bt was known in the beginning of the century that India is a 
colmtq receptive to yellow fever. It has plenty of 
Aedes aegypti and abundant monkeys. The monkeys are 
excellent reserviors for the bellow fever virus and Aedes 
aegypti is the right kind of mosquito for spreading the 
virus from monkey to monkey. A number of other mos- 
quito species present in India can spread the virus from 
monkey to man and from man to man. Despite these 
ideal conditions yellow fever 'had not struck India for 
reasons described in . . . 

Zndia's vulnerability to attack with yellow fever as BW was 
known to the US  in the World War 11. According to 
C.G Pandit. former Director ICMR, 'the Government of 
India early In 1940 received confidentially the information 
from the US. that in the event of war breaking out in 
the Fareast, there was the possibility of Japan resorting 
to BW with yellow fever virus'. Therefore, PTI's original 
statement that yellow fever virus is a potential BW agent 
is not a figment OT imagination. 

Ut was explained that ecological and dispersal study of mos- 
quitoes are vital for their employment in entomological 
warfare. I t  is precisely these data that would be 
gathered .in the planned Sonepat experiment. In this 
context the possibility that GCMU was after these data 
for conceivable development of yellow fever BW system 
cannot be ruled out In fact there is sufficient published 
information to show that the US in the past had worked 
on such a system and was keen to perfect i t .  It  is also 
understood fhat the U .  S.  delayed ratification of the 
General protocol banning CBW so as to collect all infor- 
mation relating to yenow fever as a BW system 

According to information in the Sipri Report, the US Bioloe- 
cal Warfare Laboratmies had examined some 200 patho- 
gens but the 'greatest BW interest has so far been attach- 
ed to a few pathogens that include 'yellow fever virus'. 
The report says that this virus is 'a standardised BW 
agent', and is 'known as 'Agent OJ'. 

From published papers and other sources a good deal is 
known abon't research programmes a t  US BW Centre at 



Ft. Detrick. For instance i t  is reported (Sdence Mag* 
zfne, January 13, 1967) that 'diseases that appear to be 
among those regarded as potential BW agents include 
viral diseases such as dengue fever, several types of ence- 
phalitis, pittacosis and yellow fever'. 

As early as in 1960, Sipri Report says, the US germ warfare 
programme had progressed 'from concept to feasibility 
and from basic research to development of a completely 
new and potentially most effective BW weapons system. 
This apparently related to a combination of yellow fever 
virus and aedes aegypti mosquito'. The report further 
bitates that techniques had been developed for infecting 
mosquitoes of this species with the yellow fever virus and 
subsequently keeping them alive for a t  least a month in 
such a manner that single bites from 30 to 60 p r  cent of 
the insects are capable of initiating the disease in suscep- 
tible individuals. Destruction of the U . S . Stockpile of 
BW agents commenced in July 1971 with completion 
scheduled for October 1972 but agent OJ was not 
among those listed by Sipri as destroyed. 

Th2 BW potential of agent OJ had also been realised by t h e  
expert committee on CBW that submitted its report to 
U Thant. The Committee had said clearly that 'urban or 
classical yellow fever once eradicated or controlled from 
m y  area might be reintroduced as a result of bacterio- 
logncal warfare'. The report warned that 'it might be 
extremely serious if the virus were introduced into Asia 
or the Pacific Islands where the disease appean to have 
never occurred but where local species of mosquito are 
known to be able to transmit it'. 

It has been reported (Science Magazine, January 13, 1967) 
that among the papers presented by Ft. Detrick scien- 
tists at a conference on Aerobioloay held in Chicago in 
March, 1967 was one on 'attention of aerolized yellow 
fever virus'. This again confirms that the U.S. was  
developing an yellow fever BW system as early as in 1967. 
While this research refers to spray in the form of aero- 
sols. the Sonepat experiment was to have supplied for t h e  
Arst time the crucial information on the dispersal of Ae- 
des aegypti necessary for developing vector borne yellow 
fever BW system. 



Aedes aegypti research is useful from another angle. I t  is 
not only a carrier of yellow fever virus but is believed to 
be a carrier of a relatively new BW agent called 'Mar- 
burg Agent'. According to Sipri report the Marburg 
Agent can be used to sterilise people because of the 
agent's afRnity to the testis. 'Alternatively', the report 
said 'the goal might conceivably be an ethnic weapon ex- 
ploiting bio-chemical differences between races'. Nothing 
on Marburg agent has been published in open literature 
because the agent was discovered only in 1967." 

3.9.3. The Committee desired to know the character of the 
Stockholm Peace Research Institute. Shri Raghavan stated during 
evidence: 

"It is of eminent western academicians and scientists, special- 
ly of impeccable credentials. whom nobodv can accuse of 
pro or anti." 

3.9.4. On the question of the importance of a study of dispersal 
of mosquitoes. Fr. Jayaraman stated during evidence: 

"I want to give you an instance. Of course, in one case, there 
is an allegation, never confirmed, that the US and Japan 
had used insects to infect people. That was done alleged- 
ly by the United States in Korea. 1 am sure, it was done. 
And Japan did it in China during World War 11. Those 
offensives were not successful because the Americans did 
not know the insect ecology before it was released. Only 
to fill up that gap the dispersal study is very important 
and a lot of research has already been dcne. The method 
was to infect the  aedes aegypti with these viruses and 
release the viruses in that form; all these things had al- 
ready been done. 

I want to tell you where this has been used. In 1971 or so, 
in the Southern United States horses were threatened 
with Venezeulean equinine encephalitis and it is mention- 
ed in the Sipri report also. This is caused bv the VEE 
virus carried by a particular mosquito. This particular 
disease came from Mexico which is south of Texas. They 
wanted to create a belt 300 mile long. But how would 
they do it? How these mosquitoes would behave? Where 
would they go? How far they would travel? These were 
the problems at that time. But the information was there 



from a study already done So, thqr selected a few 
horses in that particular zone and gave them the vaccine 
and protected them and it was not necessary to vaccinate 
all the horses. The vaccines were not available with the 
United States Civilian side but they had reduced the 
amount of vaccine by using the previous knowledge on 
mosquito ecology. This knowledge can be used in the 
other way also. They can use this knowledge and send 
the arriv. infected mosquitoes to the target as a BW 
agent. Here the vaccine was used for defensive pur- 
poses. As the civilian side were not having enough vac- 
cines, 80 these were supplied by the military laboratories. 
But there, these were prepared for offensive purposes. 

If we take up the experiments and get the primary data, they 
might also be useful to us later. But as  far as I know, we 
do not have any plan to utilise it. But we are giving 
these data to somebody else who already has the machin- 
ery to utilise it. So, we are at  the disadvantage. We shall 
be benefited by thls experiment only if we have the 
readymade technique but we shall never reach that stage 
by reading literature or manuals. This genetic control is 
potential but i t  can never be practical. I t  might be feasi- 
ble technically but financially i t  might not be feasible for 
the simple reason that we still have to have barrier zones 
to establish. And for this we may have to spend much 
more money than what we are spending on insecticides. 
This money can be spent on sanitation. And after 
spending money. if the project does not take off, then we 
are losers. As Dr. Karan Singh said, it might be for bad 
or for good but €he fake off may be 30 or 40 years later. 
For 30 or 40 years, we will be sitting on the edge of a 
razor. We do not know how it will work. This is the 
position." 

3.9.5. An extract from the report submitted to the UN Secre- 
tary General U Thant in June 1968 by a specially constituted group 
of consultant experts, with William Epstein, Director of the Dis- 
armament Affairs Division as its Chairman on Chemical and Bac- 
teriological Warfare, is reproduced below: 

"Any country which resorted to BW would presumably try 
to infect with a single blow a large proportion of an 
enemy pcpulation with an exotic agent to whi& they had 
not been immune through previous exposure. Such 
exotic agents would lead to the appearance of dieases 



which normally had not occur.red before in a given geogra- 
phical area either because of the absence of organism in- 
volved and/or c f  natural vectors. In addition a disease 
which had been controlled or eradicated from any area- 
urban or classical yellow fever from many tropical and 
subtropical countries-might he reintroduced as a result 
of bacteriological warfare. 

If the introduced dlsease were easlly transmissible from man 
to man and i f  ~t was one against whictl the populatlo;? 
had not been effectively lmniunizcd i t  1s possible to 
imapne  what could happen by recalling the 1957 in- 
fluenza epldemic " 

3 9 6 Crmmcntlng c n t:Te a b m e  observations of the group 
consultant esperts t o  whi-h attention wah drawn by the Committee, 
the Director General, Health Servlccq stated durine evidcnce 

"The method of bactrr lrlloglcnl warfare 3s described and 
narrated by yc:u IS on scientific basis is correct, that ~f 
germs are ~ntroduced In an area where there is no dlscase 
and the populaticn 1s not Immune by any manntBr or  
method. either by inhalation, annlhilatlon or inject~on or 
through the agency of vectors as we call ~ t ,  it is possible 
to spread a disease In a \ w p n  soil or in a country where 
the disease had not bccn there before and where the 
people had not brcn iminunised " 

3.9.7. The UN Report fwther  states as follows: 

"The gravity of these risks (from BW) would depend on the 
extent to which the community or the species in the 
country attacked contained animals which were not only 
susceptible to infection but were living in so close a 
r'elationship to each other that the infection could become 
established. For example not all mr::squito species can 
be infected with yellow fever virus and if the disease 
is to become established those which can become vectors 
must feed frequently on mammals such as monkeys which 
are  sufficiently susceptible to the infection. A natural 

f o x s  of yellow fever is therefore very unlikely to become 
established i n  any area lacking an adequate population 
of suitable mosquitoes and monkeys. 



3.9.8. With reference to the establishment of a focus of yellow 
fever, the Director General, Health Services, stated during evidence: 

"With regard to the possibility in India we have g v e n  a great 
deal of thought whether, either by accident or  by design, 
somebody could establish a natural focus of infection in 
the country. The monkeys are  plentiful in the country 
and also the type of vector which spreads yellow fever 
from man to man, that is, Aedes aegypti, is also p-valent 
in the country, but information on several other aspects 
is lacking, viz., regarding the spread of infection from 
monkey to monkey, whether the right type of or the vector 
type of mosquito or msect is present in the country or  not. 
That study has not been done. As a matter of fact, yellow 
fever studies in  India are completely and totally banned 
by the Government of India because we cannot take the 
risk that csven for c:xperimental purposes anv study nf 
this nature be done What we are contemplat~ng is that if 
any future s t u d m  hrive to be done, they will have to be 
done with the collaboration of the countries where yellow 
fever is present with also adequate laboratory facilities 
But theoretically it IS  possible to introduce the wrus of 
yellow fpvcr i n  India because monkeys a r t  susrcptible to 
yellow fever hut whrthcr there are vector and mosqurtocs 
present which will hc able to transmlt the d~sease between 
monkey to monkey or from monkey to man, these i m w t i -  
gations have not been done and that w r  w ~ l l  not like to do 
in India because of tht. dangers involvrd In such studies" 

3.9.9. Other extracts from the UN Report are reproduced below: 

"Importation of this d~seasc (yellow fever) is possible wher- 
ever a suitable environment and susceptible animal and 
mosquito hosts exist. This occurred naturally in 1960 
when a previously uninfected area of Ethiopia was invade- 
ed by yellow fever and an epidemic resulted in a b u t  
15,000deaths. Because of the inaccessibility of the area 
some 8000-9000 people died before the epidemic was 
recognised. The epidemic was extinguished hut is likely 
that a permanent focus of yellow fever infection hay becn 
establisl~ed in this area previousl) free of this disease. 
I t  might be extremely serious if the virus were intrnduced 
into Asia or the Pacific islands where the disease appears 



to have never occurred but where local species of mos- 
quito arc known to be able to transmit it." 

"Certain mosquito species (yellow fever mosquitoes aedes 
aegypti and a malaria mosquito anophones gambiael hsve 
naturally spread to many areas of the world from their 
original home in Africa and have been responsible for 
serious dimtease problems in the areas that have been tn- 
vaded. It  is conceivable that in the war the introduction 
of such insects on small scale might be tried for offensive 
purposes " 

"Yellow fever is still enzootic in the tropical regions of Africa 
and America. Monkeys together with mosquito which trans- 
mit  the virus constitute natural foci ensures survival of 
the virus between epidemics." 

"CMalaria is a serious endemic disease in a susceptible popu- 
latlon but i t  is dinicult t o  en\.isage its possiblr employ- 
ment as bactr~r~oloif~cal weapon because of thc comples 
life cycle of the parasite " 

3.9.10 About the stratt.g~: appl~cations of bmloy~cal warfarf. t h c  
U N  Report nbsc.rves as follo\vs.-- 

"Any estensive 1 1  ;c of chemical weapons would be known to 
the country attacked. The source of the attack would 
also probably be known. On the other hand it wou!d be 
extremely difficult to detect isolated acts of sabotage in 
which bacteriological weapons were and especially if the 
causative organlsm were already present in the attacked 
country." 

3.9.11. Smce Indla has the desired combination of su i tab!~  mos- 
quitoes (aedes aegyptl) and monkeys, the Committee asked 
whether this combmation was not too irresistable for anyore who 
might  want to introduce the virus of yellow fever. The Director 
General, Health Services replied: 

"In India. the situation is favourable. The monkeys are  
there, 'the mosquitoes are there and the population is a 
susceptible .population. I t  is an ideal situation for the 
spread of the disease. 'That is why we are so mucb worri- 
e d  and warrt 'to ser that no focus is established in any 



part of the country. A reservoir shculd not be ~ s b t l i s h r - &  
in any part of the country. The reservoir is in the mon- 
keys. For the monkeys to become the there  
should be three or f ~ u r  things. First, there sholllr' be the 
virus available in the country in the sense that elthttr a 
naturally infected mosquito comes along wit!, the  ~ u m b o  
jets that come here or a human case in thc incubation 
period has been allowed to come into the country. !f the 
mosquito had been infected an? it bites a rnonkry, a 
focus of reservoir could be established. This is 1 p . i ~  i t  
could take place. A great deal of study is rrqcired of 
Aedes aegypti which can convey infection from man tcr 
monkty and from one monkey to another monkcy. For 
local transmission of the virus in the monkey popul;tion, 
what happens if man need not necessarily be exactly the 
same thing in the monkey population. F l i s  is 3 su!-ject 
which rcyuircs study, but I cannot afford to s :ud  these 
Ijr'oblems in India because I cannot let the vi rus  in here. 
They will perliaps he studied in  laboratories in Africa, 
in Entebbe in Uganda. We may negotiate with them re- 
garding the susceptibility of the geneticallv r r ~ n ~ p i . i l a t ~ d  
Aedcs aegypti to yellow fever. Studies are  r:eeded also. 
to find out as to what is the ve-tor which c,jfivcys infec- 
tion between monkeys and how the natilr.31 foci or in- 
fection can be established. All this knuwle3~:e I :\-ould 
like to collect in some other cc~untry rather thnr! 1.1 mine. 
Because these factors a re  not there, the chances of the 
monkey .becoming a natural reservoir of yel!ow fever are  
rather remote." 

3.9.12. It was also observed by the Ccmmittee frcrn t h e  UPU' 
Report that the behaviour of chemical and biological weapons is 
influenced to a great extent by extraneous factors Whilc the effect 
of wind and 1.3in can be evaluated to an  extent quant i :s t iv~ly,  
0ther.s which reflect the general ecological situatirn snd the living 
conditions of physiological state of the population e s ~ o s e d  to the 
effects of the weapons are  more difficult t c  define nnr! this would 
be true also of pathogenic agents which a re  deliberately dispersed. 
The UN Rep0r.t also pointed out that the knowledge gained through 
the study of the epidemiology and by the study of artificial disper- 
sions of bacteriological agents both in the laboratory an? in  the 
Aeld had shed some light on some of the factors concerned. 

3.9.13. Since the GCMU in New Delhi was invo!x~er! in the s tudy  
of the artificial dispersions of the mosquito vectors. the  Committee 



asked whether there was not a likelihood of thecc ctudics being 
utiliesd by interested parues to assess the behaviour of potential 
chemical and biological weapons. The Committee also desired to  
know what steps had been taken to ensure that the results of such 
experiments were nct misused or abused. The Director Ckmeral, 
Health Services stated during evidence: 

"What has been read out is a distinct possibility. It can be  
done. In science there are  good uses and bnci uses. In 
atomic energy, there are  peaceful uses and also uses for  
destruction. So, the possibility is definitely thcrc: that the 
knowledge that will be gained b?. genetic control. how 
the release takes place. how far the  mosquitoes go, how 
lone they survive. what is their biological behaviour. 
tkis knowledge can certainly be used for putting virus 
into these mosquitoes and starting a fccus of a disease 
like vellow fever in that area. That yozsihiiity cannot 
be ruled out. It is there all the time. The only precau- 
tion one has to take is that misuse does not take place 
and it Is for this purpose that I have heen one of the  
votaries that the whole thing should be entirely under 
ICMR and Government of India. The Government of India 
and ICMR have taken steps after your advice and other 
discussions Fiere to see tha t  the whole proiect is taken 
over under the auspicious .lf the ICMR." 

3.9.14. The Committt~e desired to know whether thc Director 
General, Health Services had known about the germ warfare impli- 
cations of the research before the publication of the PTI news 
report. The Department of Health stated in a written no~c- furnished 
to the Committee: 

"Dr. J. B. S h r i ~ ~ a s t a v ,  who was consulted in the m ~ t t e r .  has 
replied as follows. 

'I have been all along of the view right from 1968 when 
this proposal was mooted by WHO that ir. a biological 
experiment of this nature where the data can be mis- 
used there should b.e adequate safeguards and proper 
controls. In  this connection, I chaired a mezting on 11th 
October 1968 in which Director. General, ICMR, Direc- 
tor. NICD and Deputy Secretary (P.11.) were also 
present. The conclusions arrived a t  this meeting were  
forwarded to the Ministry of Health'." 



3.9.15. On the proposed experiment at Sonepat and its military 
dmplications, Shri Raghavan stated during evidence: 

"Our report had also exprewed special concern at  G C W s  
proposed experiment a t  Sonepat for collecting dispersal 
data on M e s  Aegypti or the yellow fever mosquitoes 
because on analysis it was felt that these data are crucial 
for perfecting a system to employ yellow fever as  a BW 
weapon. There is enough published evidence to prove 
that this concern was rational and basically correct. 
Here, I have before me, what I would call a 'micro map' 
prepared by the GSMU. I do not know whether our 
military people have got such a map of Sonepat. I am 
passing i t  on to the Committee." 

3.9.16. Shri Raghavan was asked by the Committee whether it 
,would be correct to conclude that the experrment had been con- 
ducted with a view to waging a chemical, bacteriological, biological 
.and virus war should the occasion demand it, against Indla by the 
'U.S. Government or  with the object of finding out how best India 
-could be used as a base for waging a chemical and biological war 
against Ind~a's neighbours, particularly the USSR and China. The 
.witness stated: 

"I cannot really say where contingency planning of a military 
establishment begins and ends and where the usage of 
potentialities begins and ends. All that I wo111d like to 
say is that I have not been able to find any argument o r  
any public evidence which casts a doubt that the data 
have applicability to the CBW programme and, secondly, 
that the data are not necessary to fill the gap that would 
appear to be in existence in this particular field and, 
thirdly, that the programme otherwise is of such im- 
portance to us. I have not come across such evidence. 
I t  does not matter to me whether i t  is going to be used 
against the Soviet Union or China or  it is going to be 
used against India or Pakistan or  Ceylon or any other 
country; I just don't want the CBW programme to con- 
tinue, whether i t  is going to be used against anybody 
or not. I don't want a chemical and biological weapon 
warfare programme because I think we should not 
monkey around with certain vital things of which we do 



not know enough-we are all only transient passengers 
on this earth. I just don't like it. 

Secondly, our country and our defence apparatus must 
take note of the fact that they have to do research in 
order to know how to counteract ~ t .  I am not going to 
be like Mahatma Candhi and say that even if somebody 
hits me. I am not going to hit back. I am not Mahatma 
Gandhi and I don't expect my defence apparatus to be a 
Mahatma Gandhi. Whatever research is done, must be 
done by our people--the people of India." 

3.9.17. In reply to another question whether this experiment 
:was not permissible in the United States, Shri Raghavan stated: 

"Even if they have made the experiment in U S, they could 
not have any knowledge of how the mosquitoes behave 
in India. Nature cannot be identically recreated in some 
other place in order to study it. Without knowledge as 
to how a mosquito which is released a t  point 'X' reaches 
point 'Y'. you cannot do i t .  That is the gap today in 
CBW warfare programmes." 

3.9.18. The Cornmittw dmired to know whether it was Shri 
Raghavan's view that there should not he a free flow of research 
and information in this regard. Shri Raghavan stated: 

"I might put it perhaps slightly d~fferently. In any of these 
cases, I would say that u n t ~ l  my fears or suspicions or  
anybody's suspicions which are reasonable arc proved to 
be totally incorrect, nothing should be done. May be the 
fears are exaggerated but still you cannot monkey around 
with the health of the country or the security of the 
country. I am all for a free flow and exchange of in- 
formation on the basis of the outcome of the research 
but not of primarv data for research." 

3.9.19. When asked whether he was suggesting that the GCMU 
csperiment should be continued with safeguards, Shri Raghavan 
.stated: 

"I am not saying that it should continut>. I will not know. 
All that I would like to say is that i f  this experiment 
has to be continued, and to me, it  is a very big 'if', if 
qualified people. disinterested people, and I hope some 



people from the Defence Ministry get involved into i t  if 
they think that the exper~ment  should be continued, then 
i t  should be contmued under safeguards to ensure the 
health of our people; it should be continued under the 
circumstances where the primary data will not be avail- 
able to any outsider." 

"Under the present method of functioning, I feel lvery much 
concerned i f  this is continued. 1 do not see any proof of 
its usefulness; whereas thclre is cnough evidence to say 
that it could be inimical to us." 

He stated further: 

"I do not find that therc is anything which could justify 
wasting our trme in such a programme. Even if dengue 
is to be eliminated. but  this does not seem to have any -  
thing to do with it." 

3.9.20. Referring to the U S  proprletory rights In the GChlU 
Programme, the wltness staled 

"There arc two things involved in this questlon of property. 
In all PL-480 agreements, the patent is vested with the 
United States Government. The point is that it is a 
question of commercial property. But my concern would 
still be the same about these experiments even if the 
con~mercial property rights were not there, because the 
US Army or the British Armv or the French Army or  
the Russian Army or the Chinese Army and for that 
matter the Indian Army are being paid by the tax- 
payers to kill, people to protect themselves from being 
killed and to protect their population from being killed. 
They are not in the business of protecting the health of 
t h  people or bird watching (BNHS-MAPS), but only in 
the business of warfare. No tax-payer is having those 
costly apparatus to do this health job. So, if a foreign 
army is interested in it, I would look upon it with a 
great deal of suspicion." 

3.9.21. The Committee desired to know what machinery existed7 
m d  the basis on which conclusions were drawn to determine. 



whether a project was primarily beneficial to India or not. S M  
Raghavan stated: 

''Unfortunately, we are a poor country and we have a lot of 
people who are trained, who would like to do research 
and they do not have rupee finance for research. Foreign 
embassies are waiting for such persons and they 
give scholarship for 'X' project which can be tied 
with 'Y' project of their country. Shri Jayaraman is 
happy because he got the scholarship to do research. 
Whatever may be the other field, he does not bother. 
Either he does not know or turns a blind eye and does 
not ask too many questions. If i t  is agriculture, he goes 
to the IARI, if it is medicine, he goes to the ICMR, and 
if it is something else, he goes to somebody else. He does 
not bother about the project because he will be gainful- 
ly employed in a scientific way. If it is United States, 
they mention to our Embassy in Washington or more 
likely to the US Territorial Division in our External 
Affairs. So, the poor Joint Secretary may or may not 
be very distinguished diplomat. But  he is absolutely 
innocent in all these matters which are going to be dis- 
cussed with him and the poor man as anyone of us may 
think that intelligence or secret means to keep things 
under lock and key. But he does not know that that 
inf:)rmat , i can be had from the published matetial 
from elsewhere. So, the poor Joint Secretary of the 
Territorial Division only thinks that the Ambassador 
setting in Washington wants to improve relations. I t  may 
k~ true with the Germans, it may be true with the Rus- 
sians, it may be true with the Chinese and i t  may be 
true in the future with our neighbourjng country, Pak- 
istan. So the project is 0. Kayed. This is the basic 
defect. 

In 1972, after we won the war of Bangladesh, we were 
very much flattered. At that time, the World Bank spon- 
sored a study of how roads could be built with indige- 
nous material and a t  low cost. India was selected for 
this study. We felt flattered a t  that. I am sure, all of us 
were very happy that the white men are learning from 
us and the data they required was supplied. Then, they 
looked into all the data how border roads were built 
cheaper and then they wanted to study some border 
mads. The project was cleared by the Defence Ministry 



and a British consultancy firm under this study went to 
the Tithwal sector to study the border roads there. It ir, 
curious that this was cleared by the Border Roads Orga- 
nisation which is a part of the Defence Mlnintty. Tius 
came to our knowledge and as a result of the prospect of 
our releasing the story it was terminated but by that 
time they had seen the places. And since, I in this 
particular case, happened to mention i t  to the Defence 
Minister and asked him whether the consultants had 
visited the Tithwal sector, he said that he could not 
believe it. Perhaps i f  wc ask our Army General, he will 
say 'what do you mean, we have sent two sentries along 
with them' as if two sentries would prevent them from 
collecting any information. This is happening in an 
apparatus that is trained to defend and you can realise 
that it would be more so when the Territorial Division of 
ExternaI Affairs Ministry has to deal with this matter. 

We must have a central organisation in which no operating 
agency should be involved that has a real interest to 
pursue or put through a project. They should not be 
represented there. I t  should be some other people like 
the Cabinet Secretariat or somebody else. They may not 
be experts in every field. If somebody comes and talks 
about microbiology, you must have the sense to know you 
have to get expert advice from somewhere. You must 
find out what this project is all about. We should know, 
is it in our interest, is i t  within our framework, is i t  of 
any use to us? In our country this does not happen. 

This is a study of DOD Sponsored Research at Stanford Uni- 
versity (USA) Volume I. I opened casually page 48. 
The title is Geometrical Acoustics at Gigahertz Frequen- 
cies (very high frequency Acoustic Components for Delay 
Line and Memory Devices). Contract No. is N00014-67- 
A41 12-0001. 

'The goal is the development of a new knowledge and tech- 
niques for crystalline materials which can be used in 
high frequency acoustic wave applications. The work 
is a basic investigation of gigacycle electro and magneto- 
acoustic waves in crystalline solids with application to 
delay lines, memory devices and signal processing 
devices in electronic equipment'. 



It goes to explain the defence interest involved in it. Under 
the Mansfteld Amendment to the US lSgS Law they haw 
to say what is the Defence interest in it. So the innocent 
sounding project really turns out to be a defence related 
project - . - Y,.  

In our Delhi University, there was a programme to study ultra. 
high frequency radio transmissions in Ionospheric atmos- 
pheric conditions. If you look into that branch you will, 
find that i t  is of very great importance in respect of 
Ballastic Missile communication which come from ion* 
sphere--from Asia, from Soviet Union, in the Pacific or 
if you want to have a counter equipment to deal with it 
you have to know quickly from where i t  comes. What i~+ 
the effect of radio waves and how monsoon affects it? 
This is very essential because counter-action has to be 
taken within 25 minutes. So, it is very very important 
field of research. This ionospheric data is not of very 
vital value to us today, but it is to them. It  is important 
for them for Diego Garcia, for example; 

The projects which should have been started' by our people 
are not started because of non-availability of finance. 
Foreign finance comes for collection of data in certain 
essential fields-Microbiology, Continental Shelves, Radie 
atmosphere, etc., and projects are started and run." 

3,9.22. In a written note furnished to the Committee, Shri 
Raghavan had stated that Dr. Paul Bress, the WHO virologist w h ~  
attended the 9th GCMU review meeting in November 1974, was 
formerly with the French biological warfare unit. The Committee- 
desired to know the credentials and previous jobs of Dr. Paul Bress 
and whether he had been associated with chemical and biological 
warfare research in France before becominq a WHO virolodst. The 
Department of Health stated in a written reply that the WHO had  
been addressed in this regard and that their reply was still awaited. 

10. GCMU in other countries 

3.10.1. The Committee asked whether i t  was a fact that the WHO 
had set up a similar mosquito control unit in Tanzania and that: 



the unit had been expelled from that country. Dr. Ramachandra 
Rao stated during evidence: 

"We were most welcome in Tanzania. I belonged to the ICMR 
and I went to Tanzania on deputation for a period of four 
months." 

The witness added: 

"There is no Unit of similar nature in Tanzania at all." 
'He stated further that he was not quite certain whether the Unit 
was working at  present. 

3.10.2. When the Committee asked whether the Unit had been 
,expelled from Tanzania for political reasons, Dr. Rao replied: 

"If you perrnlt me, I think a little ~Iarification is necessary. 
One must distinguish one from the other. One was the 
malaria research programme which ended in 1968 and the 
other programme was the research unit which continued 
for a long time." 

In reply to another question whether the research unit was still 
continuing, the witness stated: 

"It was terminated after about 6-7 years work. The two must 
be kept separate. I want to help the Committee in the 
matter."' 

3.10.3. Subsequently, in a written note furnished to the Comrnit- 
.tee, the Ministry of External Affairs stated as follows: 

"Malaria Eradication Programme in Mainland Tanzania Admi- 
nistered by WHO is proceeding continuously since its 
inception. However, in July 1968 ten-year cld WHO Prog- 
ramme for Malaria Eradication in Zanzibar and Pemba 
Islands was terminated by Zanzibar Government. WHO 
were not given any reasons for termination of programme 
by Zanzibar authorities but were merely told that their 
services were no longer required in Zanzibar and Pemba. 

Around end of 1973. Zanzibar authorities made approach to 
United Nations for assisbnce in various fields including 
health. Plans are now being drawn up by WHO to assist 
Zanzibar in Malaria Eradication." 



3.10.4. On the question of termination of the GCMU Project in 
Tanzania, Dr. Jayaraman, Science Correspondent, Press Trust of 
India, stated during evidence: 

"It is not the GCMU unit in Tanzania but, I understand from 
the information I got, that even before coming to India 
they had tried to set up an Aedes Unit in one of the cities 
of Tanzania. At that time, Dr. Ramachandra Rao who 
was Director of the Virus Research Centre and Dr. Paul 
of the WHO-who ivas the brain ch~ld behind the GCMU 
here-were the two people who had been assigned to go 
to Tanzania. They went there and set i: ap. but after a 
few months they were kicked out." 

3.10.5. The Committee askesd whether the witness knew the spe- 
cific reason for this. Shri Raghavan stated: 

"No, we could not get that information at all. All that we 
found out was that a unit tried to function there but was 
asked to vacate. The primary reason is not known." 

He added: 

"Unless the Tanzania Government comes to our assistance, I 
really cannot hazard a guess. All that we had been able 
to find out is (and I hope it is nothing more and nothing 
less than that) that there was a programme similar to our 
GCMU mosquito programme relating to Aedes aegypti, 
which has nothing to do with malaria. As a matter of 
fact, the GCMU project mentioned something about the 
malaria mosquitoes being tackled, but they have not even 
studied how to set up a colony of mosquitoes; so how can 
they eliminate them? They have not come to the firat 
phase of this proposition in this matter. All we know is 
that (and if somebody says it is not true, we are prepared 
to stand corrected) there was an attempt to set up a unit 
relating to Aedes aegypti in Tanzania which was termi- 
nated within a few months. All that I am prepared to 
say is that the information that we have been able to 
gather says that it related to Aedes Aegypti mosquitoes." 



3.10.6. Drawing the attention of the AUhhttx-y to the comments o i  
the Director, National Institute of Communicable Diseases, in 1968, 
on the WHO proposal on genetic control of mosquitoes wherein he. 
had stated that the small scale stud~es on culex fat~gans carried out 
in an isolated village Okpa in Burma were not continuing, the Com- 
mittee desired to know the reasons for the studies being disconti- 
nued in Burma. The Director General, HealLh Serv~cea. stated dur- 
ing evidence: 

"This report concerns the mt cting which took place in Geneva 
betwt.cn the Dlrector General, World Health Organisa- 
tlon and others I am aware of the fact that there was 
a prc~jec't of this n e t u ~  c in 13rirma tmt  ttr* 1.1 ( c1.v r(  a w n s  
why ~t W;IS discont~nucd t t i t n r t .  t i  hett1t.r t ! i t  .kerc t c ~ + . n ~  
cal, adrn~nlstrat~ve or polltlcal 111 nature--I nln not awalc 
of,  but ~t 1s u fact that the project was dlscont~nued in 
Burma ' 

Dr. Hamnchnndru Rao added in this ccmnection: 

"The Burma experiment, if 1 understand, was a very short 
expcrlment conducted by WHO for a particular season 
That is all I know of i t  and as  soon as the season was 
over, the experiment was wound up. Beyond this I was 
not aware." 



BIRD MIGRATION STUDIES 

1. Introduction 

4 1 3 The following are thc major aims of the Bird Bantling 
Project: 

( I )  To plot accurately thc migratory routes of thc hundreds 
of m~gratory species coming ~ n t o  Incha during wln t r r  To 
calculate their wriod of stay in thc wlnter quarters, 
study the altrratlons in the plumage. their relationship 
wlth the rcc~dcnt blrds, the food and feeding h a t ~ f s  In the 
wintering areas 

( i l )  Resident birds have been banded bv the Society to know 
more about them and their distribution. Their rr<easure- 
ments, plumage variations and informations such es sex 
ratio and weights are being incorporated in works on the 
birds of India. 



(iii) To investigate the possibilities of birds being carriers 
of certain virus diseases. For this, blood samples are 
taken from birds and sent to experts at laboratories 
where they can be tested. 

(iv) To collect various ectoparesites found on birds, identify 
them and study their importance in the pathological 
point of view. Scientists from the United States arc 
helping us with this research, through the MAPS 

4.1.4. An extract from the Interim Report on the activities of 
the Bombay Natural History Society's Bird Migration Study Pro- 
ject from 1959 to 1972, furnished at the instance of the Committee, 
is reproduced below: -- 

"In March 1959 Dr. Salim Ali attended, as a representative 
of the Bombay Natural History Society, the meeting of 
a Scientific Group of ornithologists and virologists con- 
vened at Geneva by the World Health Organisation to 
consider the question of research on birds as dissemina- 
tors of arthropod-borne viruses and put forward a scheme 
for the establishment of a bird-ringing centre in the Rann 
of Kutch. This area seemed appropriate for the purpose 
in hand because a considerable portion of the birds 
migrating into India from the northwest, i e , from 
eastern Europe, Siberia and Central and Northern Asia, 
come down the Indus Valley and across the Great Rann 
into Kutch, Gujarat and the Saurashtra peninsula There 
is also evidence that Kutch lies on the eastern fringe of 
a broad stream of migration from central and northern 
Asia in a south-westerly direction in autumn (and vice 
versa in spring) across Afghanistan, Baluchistan, Sind, 
and the Arabian Sea into Somalia, Ethopia and further 
south in Africa. The outbreak of a form of encephalitis 
in the Kayasanur Forest area in Mysore, the virus of 
which was reported in 1957 to be related to a group of 
viruses occurring in the Omsk region of the USSR, sug- 
gested the possibility of its having been carried by mig- 
rating birds. The Scientific Group was impressed by the 
possibilities of the scheme. Its recommendation was 
accepted by the General Body of the World Health Orga- 
nisation, who granted the initial funds to the Society. 

Between the years 1959 and 1972, 270, 294 birds of 531 species 
belonging to 60 families were ringed and blood samples 



were taken of ~pproldmataly 4800 birds. 28,- birds 
were examined f x  ectoparasites. The blood samples 
obtained were sent to the Institute of Diseases with Na- 
tural Foci, Omsk, USSR upto 1966 and also to the Birus 
Research Centre, Poona (India). The ectoparasites were 
studied by the Virus Research Centre upto 1966. From 
1967 the majority of blood samples and ectoparasites 
were sent to the Migratory Animals Pathological Survey* 
at Bangkok for study. Full results are not yet available, 

'hile the study of possibilities of dissemination of arthropod 
borne diseases remained the main objective during the  
years the project was funded by the World Health Orga- 
nisation, the efforts of the Society were primarily direc- 
ted towards the study of migratory movements of extra- 
limital and resident bird species from the year 1967 on. 
The Smithsonian Foreign Currency Programme commen- 
ced providing funds for the project from 1967." 

2 .  Bird Migration Studies and Biological Warfare 

4 . 2 . 1 .  A note furnished to the Committee by Shri Raghavan, 
Editor-in-Chief, Press Trust of India on the Bird migration study 
at the Bombay Natural History Society and its place in the biologi- 
cal warfare programme is reproduced below: 

"The military significance of migratory birds lies in the fact 
that they take predictable routes and arrive at predic- 
table times at predictable places. They can carry viruses 
in their blood or on the mites and ticks that harbour 
themselves on the birds' feathers and other places. 

The use of migratory birds in BW was apparently realised 
by the US biological warfare researchers in the 1960s. 
The agency that was entrusted with this job is the Mig- 
ratory Animal Pathological Survey (MAPS) of the Uni- 
ted Stateas Army with its South-east Asian headquarters 
in Bangkok. 

In 1965 MAPS financed a bird migration study in Brazil and 
the exposure of this in the American Press brought an  
end to i t .  This has been so stated in Nature, the British 
magazine in its January 10 issue. 

*of the United States Armed Forces Institute of Pathology. 



According to Sipri report, 'the various army and medical re- 
search units of the Navy studying bird migrations and 
local infectious diseases in the middle-east and far-east' 
have contributed to the CB research and development 
programme. In other words the so-called BNHS bird 
migration study sponsored by the US Army is a little 
more than just watching birds as the Nralth Ministry 
and the BNHS have made it to appear. In fact the US 
Army was so much aware of the RW potential of migra- 
tory birds that when they tested their UW weapons in the 
pacific in the 19GOs, the army conducted with the help of 
F t .  Dctrick preliminary studies to find out, according to 
Sipri, if minatory birds would carry the BW agents away 
frorn the test zones and into populated areas 

As mentioned. . . . BNHS had heen sending blood samples for 
nnalysis abroad including the US army labnrnto~y. BNI-IS 
had extensive collaboration with thc  Smithsonian Insti- 

. tution whose connection with the U S  Army has been rc- 
vealed i n . .  . .Dr .  Dillon Riplcy of Smithsoni;m worked 
for several years at BNHS. His presence at BNHS is likely 
to be a little more than coincidental considering the fact 
that Dr. Ripley was reportedly the former chief of the 
office of Strategic Services precursor to the CIA." 

4.2.2. The Committee desired to be furnished with details of the 
nature of the bird migration studies carried nut by the Bombay 
Natural History Society and enquired whether it was correct that 
blood samples of migratory birds visiting India had been sent by 
the Socicity to the Smithsonian Institution for analysis. Dr. Rama- 
chandra Rao stated during evidence: 

"I know something about it. The Bombay Natural History 
Society has been interested in the migration of birds. 
As you are aware. Dr. Salim Ali, a great scientist, has 
been interested in birds and bird migration when a cer- 
tain discase were discovered in South India, a view was 
put forward that perhaps migratory birds can carry the 
diseases across the Himalayas in the winter and summer 
seasons. So, he suggested a scheme to the World Health 
Organisation; at  that time the WHO gave him a small 

-- 
BW: Biological Warfare 

hNHS: Bcmtay Nat tal History Society. 



grant. Later he f w d  that this aspect was not leading 
to any results and the WHO then did not grant funds for 
further schemes. Dr. Salim Ali then entered into an 
agreement with Smithsonirn Institution which is also 
doing similar research work and he received a grant 
from the Institution for this purpose. But I do not think 
he sent the bird serum to any cauntry. He was merely 
associated with the work of ringing the birds and relear- 
ing them in various places in the West and the East and 
also the birds reltme.1 in other parts of the world come 
to India. Therefore, he was getting the knowledge of the 
dist:ibution of the birds. 

Since 1969, he has also been collaborating wlth the IJSSR 
t c m ~  cnn~isting of ~rtrlngists In Moscow When some of 
thesc ~ ~ l t ~ r i t i s t s  cnrnc to Hharatpur in 1873 to qtudy Indian 
birds, they m ~ t  131 S 1 1  m All and collaborated wlth him. 
T h ~ s  was done under the ausplces of thr  Gowrnmcnt d 
I n d ~ a  and the tc.irn 2,rmc to l n d ~ a  wlth the nss~stance d 
the Government o i  India T h ~ s  telm was financed by the 
mutual agleement between the "Jovernment of India and 
thrl USSR Academv c ~ f  Med~cal Sciences" 

4.2.3. Subsequently, in a urltten note furnished to the Committee, 
:the Department of Health cl:lrified that the MAPS Project and the 
'PL-480 Projects with Smithsonian were entirely different projeck 
and that blood samplcs wcrc not analysed by Smithsonian scientists. 

'The Department also informed the Committee that the collnbora- 
.tion between BNHS and the Smithsonian lnstitution was during the 
periods 1967-68 and 1971-72. 

4.2.4. In another note furnished to the Committee, the Deparb 
.ment of Health confirmed that blood smears on slides had been sent 
,by RNHS to MAPS in Bangkok during 1967-68. 

4.2.5. The Committee desired to know how Dr. Ramachandra 
Rao, who was a member of the Executive Committee of the BNHS 
had not known where the blood sera was being analysed. In a 
written note furnished to the Committee, the Department of Health 
:stated: 

"Dr. T. R. Rao who was consulted in the matter has replied 
as follows: 



'I was answering from memory. My impression was that 
blood smears and not sera were being sent either to  
MAPS or Smithsonian. I do not recollect whether work 
connected with any "sera" sent to them was discwed 
during the very few meetings of the Executive Com- 
mittee of the BNHS which I attended and, if discussed, 
the matter has not left any impression on my mind'." 

4.2.6. The Committee called fm the copies of the report of the 
studies on bird migration carried out in collaboration with the 
World Health Organisation, Smithsonian Institution and MAPS. The 
Department of Health furnished a copy of the interim report on the  
activities of the BNHS upto 1971 received from the Society. As re- 
gards the report on the study by MAPS, the Department informed 
the Committee that i t  would be furnished on receipt from BNHS. 

4.2.7. The Committee desired to know how many scientists from 
the Rockfeller Foundation working in the Virus Research Centre, 
Poona, had collaborated in the BNHS study. According to the in- 
formation furnished by the Department of Health in this regard, 
the following scientists from the Rockfeller Foundation had colla- 
borated in the BNHS study: 

I .  Dr. Telford H.  Work . . . . . . 1955 to 1958 

2. Dr. H .  Trapide . . . . . . . r 956 to 1962 

3.  Dr. Charles R.  Anderson . . . . . I 958 to 1967 

4. Dr. H.E. Webh . . . . . . . 1958 to 1960 

5. Dr. Jnrgc Boshcll . . . . . . 1 9 6 o t o r 9 6 ~  

6. Dr. Donald E. Carev . . . . . . 1961 to 1967 

4.2.8. The Committee desired to know who had selected the sites 
for the experiments. The Department of Health stated in a written 
n ~ t e  furnished to the Committee: 

"It seems that the studies in Kutch area were initiated by the 
BNHS after discussion with Dr. Telford H. Work, the 
then Director of the VRC. There is nothing on record 
to show that other areas were chosen by the BNHS in 
consultation with the VRC." 

4.2.9. The Committee asked whether the Smithsonian scientists, 
including Dr. Robert Fleming Jr. and Dr. D. Ripley were wmking 



at BNHS during the WHO sponsored study. Dr. Ramachandra Rae 
replied during evidence: 

"I am not aware where they were working. Dr. Ripley is the 
chief of the Smithsonian Institution and he is one of the 
renowned scientists. He has written a book on Indian 
birds and Dr. Salim Ali had been very close with him." 

42.10. The Committee desired to  know whether Dr. Ripley was 
the former Chief of the 0 5 c e  of the Strategic Services (OSS), 
precursor to the Central Intelligence Agency (CIA). In a written 
note furnished to the Committee, the Department of Health 
stated: 

"Dr. Salim Ali of the Bombay Natural History Society was 
addressed in the matter. He has replied as follows: 

'S. Dillon Ripiey interrupted his academic studies in 1942 
to enter war service in the Office of Strategic Services. 
He was assigned in 1943 to the South-east Asia Theatre 
to work on military intelligence on Japanese forces. 
He resigned his wartime job in 1945 and resumed his 
academic career at Yale University, working his way 
through the ranks of the Department of Biology to 
Professor by 1961. He also became Director of the 
Natural Histary Museum of that University in 1959. 
In 1964, he was appointed Secretary (-administrative 
head) of the Smithsonian Institution in Washingtosl, 

the largest complex of museums, cultural and scientific 
institutes under one administration in the world. He 
has also become a member of the US National Academy 
of Sciences and many other bodies, testifying to his 
scientific reputation in his field of study. He still finds 
some time to keep up his research and publishes in sci- 
entific fields. Dr. Ripley has been associated with my- 

self in publishing on the birds of India and Southern 
Asia. However, he has not been concerned with the 
pathology studies of migratory birds. 

In my estimation his scientific and administrative work since 
resuming his professional career thirty years ago, and the 
record of that work, precludes any other conclusion than 
that of dedication to science and research'." 

4.2.11. Extracts from a note furnished to the Committee by Shri 
Raghavan, Editor-in-Chief, Press Trust of India, on the BNHSWHO- 



Smithsonian-Rockefeller Foundation-MAPS network for data gather- 
ring a r e  reproduced below: 

"PTI report of Ju ly  28 had categorically stated that  the WHO 
had sent four copies of the WHO-BNHS report on bird 
migration work to the U S  Army Migratory Animal Patho- 
logical Survey South-east Aoia headquarters in Bangkok. 
The WHO reports were sent by Geneva headquarters to 
Ellrot Mclnrc ctf MAPS and copy of the letter addressed 
to Mrlure was s+wn by the YTI reporter himself. This 
direct connwtior~ with the U S  Army by WHO which did 
not bother to send tho rcport to Health Ministi.r on a pro- 
ject, that c,)ncchrncd India raises a question Did WHO 
juin hands \ t .~ th  I3NIIS hc.causv of IJS Army s interest in 
virws tr;~nsr)or t to I n h a  throuqh migratory bird.;? I t  was 
mc ,n t~c . :~ ,d  c . : t r . l 1 1 - r .  that a similar. project by MAPS in Bra- 
zil I r l  l !K i :  iz.(.nt. :i fo t r l  after i t  [vas cxposcd In the Arncri. 
can j)r.css 

"Thc BNIiS had c l ~ r ~ ~ c t l y  signcd an agreemctnt with MAPS. 
HNIIS ;~ lso  c01l~:boratorl u.ith thi' Srnithsonian Institutlnn 
in Washington. l j  C. But it is wc~ll-known that Sm~thso-  
ni.1.1 c~~~ i ! s iona l ly  u.orks for !tic. US Army.  For instance 
an army spokvsmdn had rcvcal(8d i l l  t.he U S  congressional 
hearings (llNi9) that thc advice o f  thc Smithsonian was 
sought in id(-nt~t 'ying a su~tnblc ~nst l tut ion to do (CRW) 
work. It has bcen reported by Sipri that various army 
and navy mcdical research units studying bird migrations 
in the midtllc-east and far-cast have contributed to the 
chemical and bioloplcal research and development pro- 
gramme, thus making it clear that ihc BNHS-MAPS study 
had military objcctivc." 

"The BNHS and thv Vlrus Research Centre in Poona had also 
collaborated w t h  the U S Rockefeller F o ~ ~ n d a t l o n  The  
Foundat~on was in fact running the VRC from 1953 till 
about 1967. It must be pointed out that  man\ of the S C I -  

e n t ~ s t s  1n the  US qerm warfare laborator~cs were rccruit- 
ed from Rockefeller Foundatmns The Foundation had 
speclal~sed in ~ d e n t i f y ~ n g  arbowruses around the world 
I t  found the Kyasanoor Forest Disrase Vlrus In Karnataka 
In 1957. This and several other arboviruses d~scovered bv 

-. 
ClW:  Chemical and Hiolngical \Yfarfare. 
A M P S :  Migratory Animal Patlmlcgical Survcq cf the USArmed Forces Institute 

of Pathology. 



the Foundation have, accsrding to Sipri report, 'engaged 
the attention of military microbiologists'. I t  is worth 
ncting that when KFD broke out in Karnataka a vaccine 
fo: this was supplied to India by the US Army.'' 

4.2.12. Excerpts from the Hearings of the U S  Congress House 
Committee on Fareign Affairs published under the title 'Chemical- 
Biological Warfarct. U S  Policies and International Effects' on the 
usc of the Smithsonian in detcrrnlning what areas might bc suit- 
able for CBW tests a re  reproduced bclour: 

6hngrcssman Richard D McCar-thy. 1 1 1  hls analysis of dittercnces 
and ~epl lc ;  :In CB\ir from Departments and Ambassador Yost (Ap- 
p e n d ; ~  C, pp 347-367 of the book), had Inter alia, observed as fol- 
1o'u.s 

"I also tind use :)f tlic Sm~thsonran, even ~f no t  on CBW itself 
but rather in detc>r.niin~ng what arras might he suitable 
for CUK :c>:,ts, o f  r~~icstion:lhlr~ discrc~t~on 111 VI!,\Y o f  the 
Instit~ition .5 tntt.rmat~onal reputation and w e d  to keep 
clear of any doubt as to the r1a1ilt-c of' its work." 

McCarthy had asked tne Department of Defence 

a D0c.s thc Army use anv discretion as to what types of insti- 
tutions should bc rncouragc.~ or pres.;c.d into accepting 
fund.i for- u.c.1r.k In chc~mical and biolog~cal vmrfarc? l3ocs 
the Army s c ~  any conflict in asking a purely civilian instl- 
tution, such as the Smithsmian, to do work h a t  might 
conflict with the Institution s activities abroad?" 

The  Department of Defence had replied as follows iji lcttcr datcil 
15th April 1969: 

'The Army certainly uses discretion in selection of all of its 
contractors. The advice of the Smithsonian Institution 
was sought in identifying a suitabl? instit!itr to  do this 
work. As a result, they submitted a proposxl which was 
accepted. As a direct consequence of this work, there 
have been 45 papers written b,y Smithsonian scientists 
and published in the scientific literature. This has been 
a remarkably productive scientific investigation brought 
about by a coincidence of interests in the fauna of the 
area. 



The Smithsonian Institution was never asked to do nor did 
they do, any 'military' chemical and biological warfare 
research. It carried out scientific investigations appropri- 
ate to its character and objectives, and published the signi- 
ficant findings in the scientific literature. These results 
are available for use by the Army, by any other govern- 
ment agency, or by any nation or scientist wishing to do 
so." 

4.2.13. Explaining the link between the Smithsonian Institution 
with the US Department of Defence, Shri Raghavan stated during 
evidence: 

"Mr. Ripley, who almost landed in our country as Ambassa- 
dor, worked at BNHS befmore and during the WHO-BNHS 
study. He was the chief for the Asia region of the Oilice 
of Strategic Services, the precursor to the CIA. Now the 
Defence Department was asked by Representative Mc- 
Carthy in the 1969 hearings on CBW whether DOD had 
used Smithsonian Institute in their chemical and biologi- 
cal warfare research and if so, how the,y justified it. Consi- 
dering the fact of its other 'avatars' outside as the great 
protector of wild life etc. The Defence Department said 
that they did not use Smithsonian Institute in actual re- 
search but they used it as contacts with outside people to 
do the work. In BNHS, the sera was sent to h U P S  in 
Bangkok. Dr. Salamali of BNHS who is a very respect- 
able gentleman said that this study was about birds but 
actually this has nothing to do with birds. Any explana- 
tion that has smears and viruses was about birds is really 
for the birds. If ysu summon the Director of the Virus 
Research Centre, Poona, and ask for the papers of the re- 
search conducted on virus of migratory birds at his Centre 
my information is that he won't be able to tell you any- 
thing because all the papers have disappeared with Rocke- 
feller scientists who worked there. Our poor Director 
would not be able to say as to where the files have gone. 
In fact, there is some basic defect in our adrninistrativb 
machinery.' 

4.2.14. The Committee asked whether the blood sera sent to 
MAPS in Bangkok had also been investigated in India. Shri Ragha- 
van stated: 

"They may claim that these sera and everything were exa- 
mined in Poona VRC. But, as a matter of fact, the Poons 



VRC, to the best of my enquiry, only identified the ticks 
and parasites that the birds carry. Virus were never test- 
ed in India to the best of my knowledge. It  might have 
tested Kyasanur Forest Disease (KFD) and this was the 
privilege of Rockfeller scientists who were the people 
who were runnlng the Poona VRC a t  that time. If they 
had tested other BNHS studies and viruses I challenge 
VRC to prove lt with papers that particular sample and 
class number etc that it was tested for group A, B or 
this thing and this was the result. I understand that 
the filcs a re  not there a t  all. If anybody had conducted 
any research, they removed the research papcrs and 
went away. Before 1965 or 1969 when BNHS and MAPS 
were there, blood smears wcre sent to Bangkok." 

4.2.15. The Committee asked the Department of Health whether 
it was a fact that the Virus Research Centrr, Poona had examined 
only mites and parasites and not blood samples. The Department 
stated in t written note: 

"It is a fact that since the discovery of KFD virus in 1957, 
the BRC has been interested in the possible dissemina- 
ticn of 'this virus through various ectoparasites including 
those found on birds. The studmies from 1959 to 1969 
were largely connected with identification of ectopara- 
sites submitted to VRC by the BNHS during the course 
of the latter 's study on migratory birds. The cctopara- 
sites were not tested bv the VRC." 

4.2.16. The Committee desired to know whether before agreeing 
to the collaboration between BNHS and MAPS, the Ministry con- 
cerned had examined whv the U S  Army and its wing MAPS were 
iritercsted either in virus studv or bird migration. The Depart- 
ment of Health Stated in  a written note: 

"The Ministry of Defence, Government of India, approved 
the project entitled 'Migratory Animal Pathological 
Survey (India) '  on a technical point and the approval 
was conveyed by the Ministry of Defence to Dr. Fuller, 
Science Attache, US Embassy, New Delhi. The Ministry 
of Defence have no records to show whether they tried 
to find out why the US Army and its wing MAPS was 
interested either in  virus study or bird migration." 



4.2.17. Explaining tbe grounds on which the project bad beem 
cleared by the Ministry of Defence, the representative of the Miniti- 
try stated during evidence: 

"Although the project with Dr. Salim Ali was in progress for 
nearly ten years, ~t was referred to us for the first time 
in 1967 for a contlnuation of the grant and the Scientific 
Advisw at  that t i m ~  was aware that the granter of the 
project was the lJS Army research group and the work 
that has been done for the last ten years on this project, 
including the ann11:rl rcport. and a number of papers, 
puhl~sh(d  on this 1,rojwt wert' wen by the Scientific Ad- 
vlsc>r. and in hi5 j;i,lgcn~ent hc fc .11  that- the continuation 
: ~ f  thc. ~ ) ~ . o . j w t  f c l r  on( .  year. f111 1vhic.h pc~rmiss~on was 
nc'tr~allv so~l,cht frc,!n us. uv~ i~ td  bc. in tht.  a(-ademic rn- 
tc*rc,s? l o r .  thc :.irnj:I(, rc,asc.n !her(. wsr; n , ,  v ~ s i t  cithcr by 
I n r l l : ~ n  sc'~c~ntist.- o r  tiy forc,~cn nn!ion;~ls tc: any a rcas  
\ ~ h ; c h  \vt c i : r i s ~ r l :  1 ,  , I ,  at  that time, to hc sensitive aleas 
from the, m ~ l i t a y  point of \*it,w Hencc the project was 
c,lo;rlc,d by t h c  Minls?ry ol 1)tfcncc cln this technical 
point." 

4.2.18. Whcn the a t t e n t ~ m  of the wltnc~ss was d ranm to thr  fact 
that hlocrd snicars had hren scnt to M A P S  in Bangkok, hc statc,d 

' W c  only cleared the project from this technical point of 
view and the conduct of the project was not with the 
Ministry of Defence The details uf the project: how it 
is conducted, how samples were callccted. where they 
were analysed, etc., were not for the Ministry of Ilefrnce. 
We only cleared it on this point of visits of Indian 
nationals or foreign nationals to forward areas or sensi- 
tive areas." 

He added: 

"This matter was first referred to us in the year 1967 by Dr. 
Salim Ali and thc project was submitted t3 u s  through 
the LJS Attache in Deihi. 0 1 1  that pruject there is no 

mention of this Smithsonian Institute. We were aware 
that the granter of the project was the US army research 
group." 

4.2.19. Extracts of Notes from File NO. 0105/242/SA's Sect t .1  
RD. 79 of the Ministry of Defence. furnished by the Ministry at  



the instance of the Committee, relating to approval of the Migr, 
tory Animal Pathological Survey (India) a re  reproduced below: 

"The United Statcbs Army Research and Development (Far 
East),  has made a grant of 1,500 dollars to the well- 
known I n d ~ a n  Orn~thologist, Dr. Salim Ali of the Bom- 
bay Natural Illstory Society for undertaking Bird Migra- 
tion Studies in India. The purpose of the project is to 
study !he relationship betwetm wild birds and their 
effect on man as dissirn~nators (I! inswt bur-nc, v ~ r u s  
diseases. The project is des iped  to collect ectopara- 
> i t r s  ( : I  11.1u.. u . ~ : t ~  rnrgratxy 2nd ~ ~ , ) n - r n ~ g r ; ~ t o ~ . y  and to 
1'11:g th t .  b,i:i;, i f )  :~bt:l:n ~yior~t~ ~ n f o r i ~ ~ a t ~ c l n  ;iboirt thclr 
.surnlllt31 ~ ( J ~ I ' : I ! . : I  .n br-c5eii~r?g gro;:r~ti.- ~n Ccnttal Asrn and 
!2l.l t l!  T .  1101 1:1. 

In  a pc';:.un:~L r - t , l c  1 r : I : ,+  to St\. 121 . Sali~ll AI! ha:; soilsht t tw  
clearance from t11c Ministry of Defence for acceptance of 
th t .  Sldtlt !(,T' I ~ ~ O ~ ) ~ I S V ~ I  ~ 1 l ' O ~ f ' ~ t  

D r .  Fuilc!. S C I ~ ~ I J C ~ ~  .?t:acl~c 10 I '5 L~ri i) , i :~y saw the. under. 
signeJ on lCth Oct(~bcI'. 1%; In th~: ,  c,onncction. It ap- 
peared that hc had earlier ar.pronchcd the Scientihc 
Auv~scr. \rho ail1 ~ s c d  hrm t h a t  the iicatails of tht. project 
liiay br. sent : ( I  h i m  for  esaniinati.m. Dr. Fuller d w m g  
his meeting with the undersignrd furnished a copy of 
the grant a,qrc.cmcnt giving details of the projcct. H e  
also handed ovcr rt list of projects on different subjects 
which are hcing supported by the U S  Army Research 
and Developnlent Group (Far  East) in various countries 
in Far East and South East Asia and a copy of the 
Annual Pragrcss Hcport on Migratory Animals Pathology 
Survey 1966 reporting progress of bird migration studies 
in South East Asia and Far  East. 

Sometime back a number of US Defence agencies had ap- 
proached the Indlan Institute of Science, Bangalore and 
also other Government and non-Government Scientific 
Institutions in India for undertaking research on pro- 
jects of mutual interest with the financial support of 
these agencies. Some of the institutes approached Def- 
ence R&D Organisation to know if Defence was interest- 
ed in such projects. Since the Ministry of Defence have  
already an  understanding with the Advanced Research 



Projects Agcncy of the USA Department of Defence in 
respect of scientific projects of mutual interest, the Min- 
istry of Defence felt that in respect of collaborative def- 
ence research schemes the praposals emanating from the 
various Defence agencies in USA should be routed 
through ARPA to ensure proper coordination. Similarly, 
in India such collaborative research proposals of interest 
to Defence should be negotiated through Defence Re- 
search and Development Or anisation. The subject is 
also going to be discussed-in t % e next meeting of S A E .  

The  present refcrcmcc is perhaps a direct r e s ~ l t  of the knoMn 
vlews of the M~nlstry of Defence as indicated above. 

SO far as  the present propxal  is concerned, it is a continuing 
project which the Bombay Natural History Society has 
been pursuing sinctr 1959 in collaboration with World 
Health Organisation for determining the role of migra- 
tory birds in the spread of virus diseases. In this p ~ o -  
ject birds were trapped, ringed and ectoparasitcs and 
blood specimens were collected. The blood specimens 
collected during those investigations were investigated 
by the KS Institute of Poliomyelitis and Encephalitis, 
OMSK, USSR and the ectoparasites by the Virus Research 
Centre a t  Poana. So far, 4 papers have been published 
in the Society Journal incoporating results of this colla- 
borative study. 

Thcse investigations are now facing closure unless fresh 
funds are  made available to the Societv who have estab- 
lished camps in almost all sectors of the country from 
Kerala in the South to North Bihar and from Chilka 
Lakc in the East to Kutch in the Wcst The investigator 
proposcs to continue these studies with the proposed 
grant from US Army Research and Development Group 
(Far  East).  The  major effort under this project will be 
concentrated a t  Keoladeo Ghana Bird Sanctuary, Bharat- 
pur, Rajasthan in North West India, which attracts a 
large number of migratory birds during cold weather. 
The area has also a very'good non-rnigrat,ory avian fauna. 
As usual birds will be ringed and blood samples and 
ectoparasites colleckd. These will be sent  to Migratory 
Animals Pathology Survey Office a t  Bangkok. 



i t  is clear that Dr. Salim Ail who had been the Chief Investi- 
gator in the Migratory Animal. Pathology SurveyS in 
Indla smce 1959. is eminently suitable for undertaking 
the proposed oroject So far as his training, experience 
and technictal ability are concerned there can be no At- 
ter person for the proposed study. It is observed that 
collection of ectoparasites ahd blood samples is an  integral 
part of the study. Presumshly witably trained technician 
would be recruited for undertakkg this job. 

The results may have a remote significance in the operation 
of aircraft in the area. 

SA is away on leave and, therefore, I am sending this case 
to the Ministry for approval. 

Dy. Chief Scientist. 

We need not object to the scheme. Visits to forward areas 
however will not be possjble without clearance from 
Ministry of Defence. 

(Sd.) 
JS(PS) 

I think we can accept this scheme. There is no visit to for- 
ward areas, either by Indians or by foreigners envisaged 
a t  all in this scheme. I t  has come to us only on a techni- 
cal point. 

(Sd. j 
S.A. 
(4-11-67)" 

4.2.20. The Committee desired to know the reasons for sending 
the blood slides to Bangkok. The Health Secretary stated during 
evidence: 

"Since this question had been raised by you earlier, we got 
in touch with Dr. Salimali and the information supplied 
by him is before me in the Ale. If you permit me, I 
will read it out. He says: 

- - -- - - - - . --. - -- 
*of the United States Armed Fc,rc.s Institute of Petholcgy. 



'It was decided to investigate the possibility of migrant birds 
c a v i n g  virus-infected ticks on their southward migra- 
tkon iqto India. The Society was invited to sutdy the 
problem. Funds were provided by the WHO. The ticks 
and blood smears obtained irom birds were studied by 
the Virus Research Institute, Poona and the Institute of 
Diseases with natural foci at  OMSK, USSR, respectively. 
No satisfactory evidence of bird involvement in the trans- 
mission of the virus was obtalned and the VRC is cconti- 

nuing its search for alternate hosts. The Society's migra- 
tion studies continued from the beginning upto the year 
1972'. 

This is all the information that I have been able to get.' 

4.2 21. The Comm~ttce askcd whether the Mlnlstry of Defence 
had any machlnery of t h c ~ r  :Jwn to find out whcthcr somebody was 
uptn some mlschlcf somewhere. Thc rcbpresentatlve of the Mlnls- 
try of Defence rcpl~ed that thcrc was no machtncry in 1967. When 
asked whether any machlnery emsled a t  present. he replled in the 
affirmatwe. 

4 2.22. The Comm~tt te  deslred to know whether the Mil~tary 
authorities had any machlncry to dctect cxper~mcnts conducted by 
forelfin agencies In India whrch m ~ g h t  be agalnst the mterests of 
the country or whrthcr it was necrssary that somebsdy should 
make a report to that effect Thc w t n w  stated 

"me have methods by which we know what kind of rrsealch 
projects are undertaken in the country. There are two 
channels of information-either through the Mlnistry 
of Education or the other Ministries where the research 
is being conductcd. They refer the matter to us in casp 
any security clearance is required or the project itself i s  
referrcd to us directly before it is referred to the other 
Ministries for any clearance. The second channel is the 
projects which are granted by the Defence Ministrv in 
which case of course we are alwavs in the picture. These 
are the two channels of information we have for the re- 
search that is being conducted in the country." 

4.2.23 In view of the fact that MAPS was exclusively an agency 
of the United States Army. the Committee desired to know how it 
was ensured that the results of the studies of blood smears of migra- 
tory birds were not utilised for the induction of germs into the 



country. In a written reply furnished to the Committee, the Depart- 
ment of Heplth confessed: 

"In scientific studies it is not always possible to visualise the 
use to whch  a particular can be put to. Hence it will be 
difficult to anticipate all contingencies and take measures 
against them." 

4.2.24. The Committee desired to know whether it was a normal 
practice for Government or private organisations in the country to 
collaborate with foreign military organisations on scientific projects. 
The representative of the hlinistry o f  Defence stated during evidence: 

"From the information I have on the files ther; was an under- 
standing at that time by the Ministry of Defence with 
several governmental agencies outside in this manner that 
any project which had any defence sensitivity should be 
channelled through the Ministry of Defence. On the one 
side, in this particular case, the understanding was that 
any project that. was referred from the IJnited States 
should go through ARPA--Advance Research Projrcts 
Agencv of United States. This was the understanding we 
had." 

4.2 25. Subsequently, in a written note furnished to the Com- 
mittee in this regard, the Department of Health stated: 

"Scientific Projects are being dealt with by various Ministries 
and organisatims. The Council of Scientific and Industrial 
Research, ICAR. Defence Research Organisation, ICMR, All 
India Institute of Medical Sciences, Postgraduate Institute 
of Medlcal Education and Research, Chandigarh, Vallabh 
Bhai Pate1 Chest Institute, Department of Science and 
Technology, Department of Agriculture, were therefore, 
addressed in the matter. Replies from all except the De- 
partment of Science and Technology received. It is seen 
from the replies received that the CSIR, ICAR, Defence 
Research and Development Organisation, ICMR. All Tndia 
Institute of Medical Sciences, Postgraduate Institute, 
Chandigarh and Department of Agriculture do not have 
normally collaboration with anv foreign military organisa- 
tion on anv of their scientific research. However. the 
Indian Council of Medical Research who is incharge of 
PL-480 Proiects in so far as  biomedical research is concern- 
ed, has two projects. namely (i) ICuman Biology Studies on 
differentiated tissues under Dr. G. P. Talwar, Professor of 



Biochemistry, All Indla Institute of Medical Sciences, New 
Delhi; and (ii) Coordinated study on infectiou bepatitis in 
India under the Director General, Indian Council of Medical 
Research, which have some connection with the Naval 
Research of U.S.A. The first project is being carried out in 
collaboration with the omce of the Naval Research, U.S.A. 
and for the second project, the Naval Rewarch, I'S.4 is the 
supporting agency. The second project has been approved 
by the ICMR Screening Committee and Government of 
India, but has not yet been startcd. In the Ballabhbhai 
Pate1 Chest Institute a project relating to the relative role 
of cardiac affcrents in the rcgvlation of the  cardiovascular 
 function^ under phvshlogical and mp~rirnrnlal  condition$. 
under Dr. P. D .  Gupta, is being hupported hy p a n t  for the 
purchase of equipment and laboratory supplies which are 
not available i n  India  bv tho TJ S A i r  Force through the 
European 0ffic-c of Arrospncc Resenrch Rrusscls Rrlgium 
Tris Project was cleared by the Ministr!~ of Education, 
Government of India.'' 

4.2.2fi. A note on ARPA-Advance Research Projects Agencv of 
the United Statcs Dcfcnc~ Department furnished to the Committce 
by Shri Raghavan, Editor-in-Chief, Press Trust of India is rpprodured 
below: 
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that within ARPA is a project called 'AGILE' a counter- 
insurgency research programme responsible for opening 
up limited warfare technologies." 

42.2;. The Committee desired to know the background of ARPA 
and the nature of work done by them. The Committee a1.o drew 
the attention of the Ministry to Project AGILE, a counter-insur- 
gency programme within ARPA and asked whether the Ministry of 
Defence was aware of such activities of ARPA before entering to an 
understanding that any rollaboration project referred to by the 
United States should qo through ARPA. In a written note, the 
Ministry of Defence stated : 

"ARPA IS the Ad17anced Research Projects Agency of the 
I'nited States Defence Department. This agencv is res- 
ponsible for the support of research projects with the De- 
partment of Defence funds In various well recognised 
ccnttes for research both in the United States and abroad. 
From the records ava~lablc to us. it npwars that in 1967 
when the c l c a n n w  for thr, RNIIS project \va.; qivm on 
a technical point, our Organisation was not aware of the 
Project AGILE supported by ARPA.* 

4 2.28 The Committce desiied to know whv the Ministry of 
Defence dld not thlnk it necessary to examine and eva:uatc the 
BNHS Projects to find out the possible objective of the 1JS Armv in 
the study. In a written note furnished to the Committce, the De- 
partment of Health stated as follows: 

"The Ministry of Defence who were consulted in the matter 
has replied as follows: 

'The BNHS had been working on this project since 1959 in 
collaboration with the World Health Organisation and 
four papers had already been published in the BNHS 
Society journal incorporating the results of the study. 
The proposal for the continuance of the study of Indian 
bird migration was received by the then SA in October, 
1967. During the period 1959-1967 the blood specimens 
collected were investigated by the KS Institute of Poli- 
gmyclitis and Encophalitis, OMSK, USSR and the ecto- 
parasites by the VRC a t  Pune. 

It is not known from the  records why the Defence Research 
and Development Organisation to whom the proposal was 
sent did not think it necessary to examine and evaluate 



the BNHS project. I t  appears that since i t  had been in 
progress for nearly 8 years in collaboration with the 
WHO and clearance for this project for continuance for a 
period of only one year had been asked, and no vi:-it to 
forward o r  sensitive areas by either Indian or foreign 
scientists was involved, such a clearance was given'." 

4.2.29. The Committt-? callcd for the files relating to the collabo- 
rative work between the Bombay NaturaI History Society and the 
Virus Research Centre, Poona, on bird migration studies. From a 
perusal of the Ales made available to the Committee by the Depart- 
ment of Health, the Committee found that the Virus Research 
Centre, Poona had only identified mites and termites furnished from 
time to time by the Bombay Natural History Society and had not 
examined any blood samples. 

4.2.30. From onc o f  thc files (No.  506(10 I) the Commi~tee found 
that Dr. Ramachandra Rao, the then Director of the Virus Research 
Centre had, in his letter dated 15th October 1969, requested Dr S a l m  
Ali of the Bombay Natural History Society to let him know how 
the sera and the parasites collected from the birds In the Aura~gabnd 
District had been dealt with. Dr. Salim All in his reply dated 17th 
October 1969 had stated that the ectoparasltes collected from birds 
in Aurangabad District had gone 'as usual' to MAPS i n  Bangkok 
and that there they would be sorted out and sent to the respective 
specialists for working out. Dr. Sallm Ali had also stated that 'it 
is usually the lust we hear of the material'. Dr. Ramachandra Rao's 
letter and Dr. Salim Ali's reply thereto are reproduced below: 

"Dear Dr. Salim Ali: 

I have seen with much interest your recent leport No. 8 
on the BNHS Migration Study Prolcct. I would be 
grateful if you could let me know how the sera and 
the parasites collected from the birds in the Auranga- 
bad district, Maharashtra State, have boen dealt with. 
I a m  asking this question, particularly because we 
are very much interested in the ectoparasltes of this 
area and also the prevalence of antibodies to arbovi- 
ruses in this region. We shall be grately interested 
in seeing the technical results of this work. 

Best regards, 

Yours sincerely, 

(Sd.) T. RAMACHANDRA RAW 



167 
"Dear Dr. Ramchandra Rao, 

The ectoparasites collected from birds in Aurangabad 
dist (Report No. 8) have, as usual. gone to MAPS in 
Bangkok as quid pro quo. There they will be sorted 
out  and sent to the respective specialists for working 
out. This is an unsatisfactory arrangement in so far 
as the Society is concerned since it is usually the last 
we hear of the material. We have not been collecting 
anv sera beca~tsc. of :er'~nic;ll limitations---only blwd 
smears. The slides also go to MAPS. 

I would be happy if in future you could send a couple of 
your techn~cians with our field teams from time to 
time to collect ectoparasltes and sera for studv at  the 
VRC. I t  seems a pity not to be able to makc fuller 
usc o f  O L I I  O ~ ) ; J O ~ ~ U ~ I ! I C S  Wv now hnvc a camp ope- 
rating a t  Point Calimere in Tamil Nadu and are plan- 
ning another one at  Nal Sarover in Guj:trnt from the 
first week of December. The B h n r a t p ~ r  camp is of 
course thcrc as usual. 

The annual conference of MAPS workers in Southeast 
Asia i.: to h!. tlc>ld in nh?ratpul.  on 5111 and 6th Dewm- 
ber. Dr. McClure of MAPS and Dr. Watson of the 
Smithsoninn will be there. T would be vcrv glad if 
you couid also participate in this, becaux~ we could 
then have the benefit of your suggestions and advice 
about the closer coordination or  our activitits so as 
to make them more mt:aningSul from the arbovirus 
point of view. Please let me know if you can come. 

Yours sincerely, 

(Sd. ) Salim Ali. 

This will go to shuw that Dr Ramchandra Rno had clearlv misled 
the Committee by statlng onlv blood smears and not sera (page 177) 
were being sent either to MAPS or Smithsonian. 

4.2.31. Since the Ministry of Defence had cleared the BNHS- 
MAPS study, the Committee desired to know whether the Ministry 
had not considered it necessary to obtain a copy of the report of the 
study. If the Ministry had not considered i t  necessary, the Com- 
mittee also desired to know the reasons for this complacent attitude 
of the Ministry towards a project in which the US Army had evinc- 



ed considerable interest. In a written note furnished to the Com- 
mittee, the Mlnistry of Defence. who had been consulted in this re- 
gard by the Department of Health, stated: 

b 

"As. explained cnrlicr, the clearance for the BNHS study was 
given by DRDO on a technical point viz security clear- 
ance, as no visit of Indian or foreign scientists to forward 
or sensitive areas was involved. This clearance was given 
for the continuance of the study for one year. This study 
had been continuing for nearly 8 years before the pro- 
posal was referred to DRDO and DRDO was not directly 
involved in thc manner of progress ~f the project and in 
t h e  results of the study at that time. Hence. i t  appears 
that the copy of the report of the studv was not obtained " 

4.2.32 Th t  C o n ~ m i t t ~ e  dcsircd to know whether any  gr,rnts were 
given by the Ministry of Agr~culture to BNHS. In a note furnished 
to the Committee, the D~.partmcnt o,f Hc,~lth stcited 

"The following grants were given by the Ministry of Agri- 
culture to the Bombay Natural History Society: 

1972-73 Ks. 5 0 . C 0 0  

In another note i t  was stated that the Ministry of Agriculture had 
no information regarding MAPS other than the release of grants to 
the Bombay Natural History Society. 

4.2.33. The Committee asked whether the reports on the work 
done by BNHS were received by the Ministry. The representative 
of the Ministry of Agriculture replied during evidence: 

"The Ministry of Agriculture came into the picture in 1972-73. 
The report has not reached our hands. If the Committee 
desires, when the report is received, we can place it be- 
fore you." 

DRDO: Defence Research Development Organisation. 



42.34. The Committee desired to know whether the World Wild 
Life Fund obtained any grants from MAPS. In a written reply, 
the Director General, World Wild Life Fund informed the Ministry 
of Agriculture that the World Wild Life Fund had never received 
funds nor had had any association with the Migratory Animal 
fiathological Survey (MAPS) of the U S  Army. 

4.2.35. The Committee asked whether ~t was correct that DL 
Sledenstlcker of the Smithsonian Instltutlon had made four or fivb 
visits to the coastal and estuary areas in Sundcrbans ft)r catch~ng 
tigers, which did not succeed. Thc representative of the M~nis t ry  
of Agriculture stated 

"Dr. Seidensticker was in Nepal on some projwt which had 
some connection w ~ t h  Smithsonian But when he came 
here, he had no jsb or no conncct~on with that project 
and the Smithsonian Institute. He was, what is gcneraily 
k n o ~ v n  as, a f r w  lance. I arn not personally aware as to 
how many trips he made. Rut I know that  h r  stayed for 
a number of days. Not only was there ti 'she' but thercl 
were also a number of other 'he's. including West Bcngal 
Government officials. " 



CHAPTER V 

ULTRA LOW VOLUME SPRAY PROJECT AT JODHPUR AND 
PESTICIDE RESEARCH AT PANTNAGAR 

5.1.1. A note furnished by Shri Raghavan, Editor-in-Chief, Press 
Trust :>f India on thrb I!ltra Low Volume (ULV) Spray Project a t  
Jodhpur and Pesticide Research a t  Pantnagar is reproduced below: 

'An U S  A ~ r l c u l t u r ~ l  Department (USDA) expert is working 
at  the Pantnagar agr~cultural u n ~ v e r s ~ t y  running a PL-480 
financed prtrjwt on tile develupment of m ~ n o b e s  and 
vlruses for dcstrov~ng agr~cultural pests. I t  1s now learnt 
thdt thcw arc J. I P W  more m ~ c r o b ~ a l  pestic~de projects 
uncic*r PlAfi0 t,chvrnt. ~ncludlng one at  the Gujarat Agri- 
cultuial Unrvcrs~ty in Anand This new techn~que ~ t s  
advocates c l a~m.  w11l replace pes t~c~dcs  In agriculture In 
the samv way CCMlJ advocates cla1mc.d that thclr pro- 
ject w.)uld rr.place DDT In the hmlth field It  must be 
pointed out that the m~crobial pestlc~de projects involve 
development of microcapsules for encapsulating viruses. 

Thcse projecth arcb pushvd under the garb of revolutionary 
pestlc~de research But one must not lost s ~ g h t  of the 
fact that data cathered d u r ~ n g  such projects and the 
techniques In field cxperimrnts to test the f eas~b~ l i ty  of 
such methods are  hardly d~fferent from those lnvolved in 
BW research programmrs. There is enough published 
information to p r o w  this 

Accord;ng t(, t!1:\ :=~:.:.i Rrport, micro-encapsulation is a tech- 
niqtic fo r  wra1,i):nr; microscopic particles in individual 
prstective coatings. This method was initially developed 
for replacing tvpewritttr ribbon ( the ink droplets were 
wrapped in microcapsules and deposited on typing papcr 
thus eliminating the ink carrying ribbon). Later the  
technique was borrowed by pharmaceutical industry and 
by germ ~ . a r f a r e  experts whose interest was to protect 
the BW agents from sunlight etc. and to preserve the 
viruses (nicely kept. in tiny capsules) in an  easily usable 
form (like p,:n.dc~r) for a long time. In this context Sipri 



Repart says that microbial pesticide research 'provides 
information on the feasibility of disseminating micro 
encapsulated BW agents. The report says that micro- 
encapsulation can be used to increase the performance of 
pesticides in the same way it can be used to enhance the 
effectiveness of CBW agents. The important point to note 
in the Sipri Report is the statement that ' the objectives, 
the types of protection s o i ~ h t  (with the microcapsules) 
and the technologies are closely related' The report 
clearly says that 'pestlrldc research is likely to continue 
providing impetus to CB iccapon programme'. Spri also 
says that ' the possibilities of spin off into CB technology 
from such activities art, ubvious enough. 

Encapsulated gcrtns in poivder form would look hardly d ~ f -  
fercnt from DDT or. other pesticides. In other words the 
hardware for dispi7rsing pcstlcidrs is also similar to the 
hardware devr1:)ped for BW aqents Pestrcidrs arc Incant 
to destroy agricultural pests and BW agents are meant 
to kill humans. animals or plants With the escrption of 
their ultimate targct organisms, Sipri report says. ' there 
is not a great deal o f  diKerimcc between mcthods for 
applying pesticidcs and those for CBW agcnts'. 

The Sipri  port con ti nut-.^. 'The hardware, the meteorological 
and topographical considcrntions and w e n  the mod? of 
action of some of the chemicals have many :imilarities 
so that improvemc>nts in pmticlde t c ~ h r i i r ~ r ~ r ~ s  may mean 
potential improvc.mcnts in CBW twhnlyucs'. The report 
goes on to say that the 'manufacturing facilities set up to 
produce pesticidal agents and hardware might in the 
future be more adaptable to CB weapons supply than they 
are  today'. 

I t  is in this connwtion the WHO-Health Ministry experiment 
on the control of urban malaria a t  Jodhpur must be seen. 
There an Ultra Lon. Volume (ULV) spray marhine ob- 
tained from the US is being used ostensibly to spray 
malathion insecticide to control malaria. It  is important 
to note that  ULV technique is an acknowledged method 
for spraying aerosels of BW agents This has been so 
stated bv Sipri experts in thew report. I t  says 'The 
comparatively recent insecticide technique known as ULV 
spraying has led to hardware design specifications that  



make agricultural spray systems much more like military 
ones'. 

WHO started introducing the ULV technique in Asia first a t  
Bangkok in 1971 but the operation was terminated for 
reamns not known. Then i t  moved to Jsdhpur, a town 
that has low priority for malaria. But according to  
meteorologists Jodhpur is one of few towns in India that 
cxperimces some climatic extremes-lowest humidity, 
highest tcmpc.raturc>, calm winds and so on. The  study 
of RW disp *rsal under such climatic conditions will find 
an important plarc in any BW research programme and 
in fact, accc,rd~ng to Stpri. 'improvements in agent dis- 
semination tCThncriok!y h a w  a htgh. perhaps the highest 
p n o r ~ t y  in CI3W'ivc.apon program' in the US. The report 
goes on to say 'LVc.;.~thc,r i s  critical t o  the performance of 
m;tn,v typcb:; 141' ('!I \\,capons. Maximum effectiveness thus 
cic,pc'r~ds :In : ~ l ~ i l i t y  to predict or measure prcfailing 
weather condlt~ons and to esplolt thc air streams occur- 
ring over the t a rg r t  The particle size in which the pay- 
load of the  Ci3 wcapon is disseminated is also critical. 
Efforts to irnprove aclrosol genvrating techniques are pre- 
?,urnablv a pr,nr~rw.nt fcaturr. of the large area incapa- 
citattng weailon hvstc3r~~s Elsc~n~herc the Spiri report 
says that 'c1imat;~logicd surveys have also been completed 
which indicate that the predictable sympotic systems 
occur uw3r all of the large land masses of the world that 
would lend themselves to the transport of particulates 
materials to the distance of thousands oi miles'. 

Weathc-r determmes how aerosolized BW agents would dis- 
perse. But solar radiati,on, temperature, humidity and 
other factors de t e rm~nc  whether the agents would sur- 
vive long enough to find the target and potent enough 
to lull. For instance, the  Sipri report says that BW agents 
after acrosolization are exposed ' to  an environment that  
is actively hostile to them. Solar radiation, particularly 
in the shorter wavelights may be quickly lethal (to the 
agents themselves). So may be the atmospheric humidity 
that  may be too high or too low or changing too swiftly'. 
Thesc survival periods are  crucially important to the 
operational possibilities of BW weapons. 

It is very likely the WHO-PL-480 ULV experiment at  Jodhpur 
would provide some information on the aerobiology of 



BW agents under extreme climatic conditions existing 
in Jodhpur. According to Slpri one of the objectives of 
projects currently ~mplemented by the U S  biological 
warfare laboratories is ' to isolate and lor adapt bacteria 
and viruses to growth at  elevated temperatures to improve 
resistance to therma: and aerosolstresses'. This has also 
been mentioned in the report to U Thant by CBW expert 
committee. It says that most pathogenic agents a re  
highly vulnerable to env~ronmcntal stress such as temper- 
ature, solar radiation, humidity. etc. Thc inactivation 
process of BW agents which is governed by several (en- 
vironmentai) factors are nox the subject of aerobiological 
research'." 

5.1.2. On the place of thc ULV Spray Project in biological war- 
fare, Dr. Jayaraman stated during evidence: 

"The study on the survlval of biological warfare agents is 
something that was conducted at  Jodhpur. A Meteoro- 
logist told m t  that Jodhpur is onc 00 the few towns in 
India that experiences some climatic c?atremes-lowest 
humidity, highest ttmpc.rature, calm winds and so on, 
There are no mosquitoes there, but the meteorological 
conditions are very suitable for studying the survival 
of BW agents, Jodhpur was chosen perhaps for this pur- 
pose. These are the conditions that exist there. In dis- 
persal again one has to study the behaviour of Aedes 
Aegypti mosquitoes. Then they have to study encapsul- 
atGd virus released by aerosol methods. This is what they 
studied in Jodhpur. This will give us the data in regard 
to the survival 3f BW agents under these conditions." 

5.1.3. The Committee desired to know the reasons for selecting 
Jodhpur for urban malaria control using the ULV spray technique. 
In a note the Ministry of Health stated: 

"Jodhpur town had recorded large number of malaria cases 
and the State Governrncnt had agreed to provide the 
man-p~wer  and transport facilities. " 

5.1.4. To a quesion when the project started, the Ministry replied: 
"Preliminary data was collected from J L K ~  1 ~ n w ~ : . ~ ! ; ,  

trial round of applications were made during March 1973 
and first regular application was made on 18th April, 
1973. " 

5.1.5. Asked about the priority rating of Jodhpur in comparison 
to other urban centres with malaria, the Ministry stated: 

"Of the seven towns considered for the trial, Jodhpur had the 



highest iocidence of malaria. The incidence of malaria 
in those towns for 1970 and 1971 are given as follows. 
- - - - - - - 

Srarr Urban Arm M h  pomw w s  * 
1970 197, --- 

Rajast han Jodhpur sub-unit 17.178 16,205 

., Kota sub-unit 615 2,777 

Rikancr sub-unit 2.521 2,gyR 

5.1 6 The M ~ n ~ s t r y  fulmished the following lnforrnation on mala- 
ria incidence in urban Jodhpur for the last five years 

1974 ?,Of2 ca<cs (pn ! I -  
\ I  n n i  " - - -- -- - -- - - - - - - - - - - -7 

5.1 7 'I'hc ~ncldrnce  o f  the disease In a few other urb,::: t cntres 
wlth malarla nuisance, furnished by the Mlnlstry was as follows; 
- - - .-- - --I _ - ---- 

I974 rzj:** 2c1 -- W** 12163 35979 
. - - . - - - 

*Figures for the town are not availnhle. T h e  (Tala is for rhe sub-unit. wliich 
incluWs thc town also. 
**Prorisio:laI. 
NX - Noi avail ~ b l c .  



5.1.8. The Committee desired to know how the ULV project was 
evaluated. The Committee also desired to be furnished with copies 
of minutes of all  meetings held in connection with the ULV experi- 
ment as well as interim and other progress rrports giving all the 
technical information and also copies of all correspondence between 
the WHO and the Health Ministry on the ULV project. The Minis- 
tsy of Health, in a written replv, stated. 

"The project is evaluated by assessing the populations of 
vector species and also the incidence of malaria cases. 
No formal meetings were held. Only intorma1 discussions 
were held. ' 

5.1.9. The Committee found from the correspondence that the 
following proposal put up by the Director. National Malaria Eradi- 
cation Programme was approved by the Director General. Health 
Services in January 1972: 

"The scheme for carrying out Urban Malaria Control in 22 
towns during 1971-72 has brrn sanctioned during Novem- 
ber 1971 by the Governm~nt  of India. The scheme envi- 
sages application of breeding surfaccs with Paris Green 
or AGLF or oil according to the situation These antilar- 
val operations are to be supplvmcntcd by insecticidal 
spray in urban areas in localities, where positive incidence 
is more. 

During discussions with Dr. F. R .  S Kellctt. Senior Malaria 
Adviser, WHO, New Delhi regarding the WHO assistance 
for NMEP in procuring diffc.rt,nt items (alrcady approved 
by D.G. and Ministry of Health),  the question of use of 
LECO ULV Fog Generator, which is a cold aerosol spray 
carried out from outside (not within the h,ouse) to con- 
trol mosquito, has been discussc~d. It  was observed that 
this LECO ULV studies were carried out successfully a t  
the Aedues Research Unit, Bangkok. The aavantage of 
using this aerosol spray is reported to be (1) rfduces air 
pollution (2)  no insecticide waste (3)  eliminates trafic 
hazards (4) reduces toxicity ( 5 )  eliminates fire hazard 
and (6) reduces c3st on the insecticide. 

Dr.  Kellett has informed that the machine for the aerosol 
spray will be procured by the WHO and supplied for use 
under NMEP and he further observed that the insecticide 
Malathion, which is used in  concentrate form, will also be 



supplied by the WHO and for this, a Pilot Project is pro- 
posed to be undertaken in any urban area, where urban 
malaria is a great problem. I was assured that there 
would be no financial commitment on the part of the 
Government of India in this regard. The WHO will meet 
the cost of the equipment, procure the insecticide for 
for 1971-72, 1572-73 and if necessary for the succeeding 
years from the amount provlded for assistance to NMEP 
from WHO funds. 

Since the aerosol spray has been proved to be successful a t  
Bangkak and no toxlc hazards have been recorded and 
since no financial commitment is involved on the part of 
the Government of India, it is recommended that a field 
trial may be taken up in part of Jodhpur town in Rajas- 
than, u-here nlalar~a incidence is highest as can be ob- 
served from thv following statement: 

> I  Bikancr (uh-uuit 2521 1 3 7  7860 
(Bikanc r) 

I t  is only in part of the Jodhpur town will be taken up for 
field experiment and the rest of the towns will be taken 
up with the orthodox control of antilarval operations etc. 
The WHO will assist in carrying out the Pilot Project 
with the technical staff and if Addl. D.G.1D.G. approve 
of the proposal, I can discuss further about the Pilot Pro- 
ject with WHO and start the work as early as possible, 
so that the efficacy of the aerosol spray, when compared- 
to the orthodox methods of antilarval operations in con- 



trolling urban malaria, can be studied and if the aerosol 
spray is found satisfactory and the results are encourag- 
ing, further equipments can be purchased through WHO 
assistance for use in other States liEe Gujarat etc." 

5 1 10 In a note on the ultra low volume (ULV)  msecticidal 
-~ppl ica t~on technique for malarla control In urban arras of Jodhpur 
(Rajasthan) prepared by the Assistant Director ( U M )  on 17th Feb- 
ruary. 1975. the following programme uf. the project has been re- 
pol ted 

"With a vlew to study the efficiency of ULV applica!ion (Mala- 
th7on tcxchn~cal (ti, 415 rnl /hectare). Jodhpur sub-unit was 
selectcd in v!cw of the hlgh positwe incidence of malaria 
1tyxrtc.d In that a w a  Under t h ~ s  method technical mala- 
t h ~ o n  1s s p ~ . ~ v c d  ~ s i t h  a LECO mach~ne  as a cold aerosol 
from outb~dr. thta hou.,tas, not w ~ t h i n  the houses. 

During 1973. LECO niachinc tvas received and work on ULV 
applications of technical malathion was initiated. Trial 
rounds were made towards the cnd of March and early 
April 1973. The first regular application was made on 
18.4.73. Thereafter, fortnightly app1ication:i were given 

during 1973. The applications were continued during 1974, 
except after monsoon, when the frequency of the appli- 
cations were reduced from a fortnight to ten days. 

The area which was selected for the study was Soorsagar area 
in Jodhpur town, about two third of sq. kilometre popula- 
tion 7314. A similar area t:, serve as control. Mandore 
area, population 100351, was selected on the other end o i  
the town. During early 1972, the 1)reeding sources in the  
houses and outside were surveyed and enumerated and 
adult collections of the vectors were initiated. The area 
was divided into four sections. On the basis of the data 
obtained, 20 fixed s ta t ims  (5 stations in each section) for 
adult mosquitoes were fixed. In addition random collec- 
tions were made from one house near a fixed catching 
station. The collections of adult mosquitoes were made 
periodically, particularly before and after the applica- 
tions. The data in regard t3 the adult collections of the 
vectors, i.e. A. culicifacics, A. stephensi, and C. fatigans 
was collected. 

From epidemiological point of view in addition to malaria 
'. incidence in  Test and Control Areas, positives detected 



through active case detection, mass blood surveys were 
carried out before and after the transmissian period dur- 
ing 1972, and &fore and after transmission period 1973 
and 1974. 

While in the test area, ULV applications were made, in the  
control area conventional methods of control by way of 
focal spray with residual insecticide and anti-larval opera- 
tions were carried out. No insecticide other than ULV 
or any larvicides was used in the test area. 

During the year 1973, unprecedented heavy rainfall was re- 
corded in Jodhpur area whereas during 1974, the rainfall 
has been normal. 

RESULTS. 

From tlie results obtained it can be inferred that during 1973, 
the fortnightly applications were effective in keeping the 
density of A. stephensi under control. However, when 
the monsoon set in and rainfall was heavy there was sud- 
den rise of A. culicifacies population. Further, due fo 
heavy rainfall in the surrounding areas there was infilter- 
ation of this vector and the impact could not be felt in 
the test area which was only two third of a sq. kilometre. 

In view of the experience gained in 1973, during the period of 
high density of A. culicifacies the frequency of applica- 
tions was reduced from 15 days t3 10 days following on 
set of rains. So that the transmission due to A. culici- 
facies was also interrupted resulting in the low incidence, 
of malaria in the test area. 

FUTURE PROSPECTS . . 
The population of the test area has been exposed to the tech- 

nical malathion for nearly two years. The ULV applica- 
tions were stopped from January 1975. I t  is proposed 
that the ULV applications project for control of u rban  
malaria may be shifted from Jodhpur. 

At present nearly 10 barrels of technical malathion out of 15 
barrels (3000 litres) supplied by WHO are available. Also 
in addition to the LECO machine that has been in use 
in Jlodhpur, another LECO machine has also been made 
available. 



The Director of Health Services in his letter No. MAL/ULV/j 
75'49 dated 1-2-1975, addressed to the Director General 
of Health Services, New Delhi has requestcd for shifting 
the project from Jodhpur to Ajmer. The preliminary data 
from Ajmer has been received and if approved we may 
carry out further preliminary studies h r  shifting this 
project to Ajmer." 

5.1.11. The Cammittee asked whether the ULV spray technique 
could not have been used for aero-biological research, the Director 
General, Health Services replied : 

"Theoretically, the possibility of using the Ultra Low Volume 
machine for purposes other than the spraying of insecti- 
cides, for which it is primarily meant, as an aerosol for 
spreading virus or bactorial infection is definitely 'yes'. 
But the machine that has been imported is under very 
strict supervision of the entomologists of the National 
Malaria Eradication Programme. All along it has been 
used for the spraying of insecticides for the control of 
mosquitoes in houses and elsewhere." 

5.1.12. In reply to a question on Indian staff working the machine, 
the witness stated: 

"Whenever this apparatus works, there is a set of about six 
people to see how the machine operates. Theoretically, I 
agreewith you, instead of insecticides one can certainly 
put in a bottle of broth containing organisms and it can 
also spread the organism with the same facility and ease 
as it can spread insecticide. That is absolutely correct. 
But the supervision and control and how it is being used 
are the only guarantees that it is being put to proper use." 

The witness added: 
"With regard to the operation of this machine, it is entirely 

done by Indians and one officer of WHO is associated 
with it. He is an officer of the Regional headquarters 
here." 

5.1.13. To another question whether the officer of the WHO was 
a foreigner, the witness replied that he was an Egyptian. When 
asked about the rank of the Indian officers, the witness replied: 

"The person from the NMEP is of the rank of Asstt. Director. 
The person from the State of Rajaslhan who also takes 
part in this operation is also of the rank of Deputy Director. 
They are scientists. The third category is insect collec- 
tors." 



5.1.14. According to paragraph 7.7.1. of the report of the Consul- 
tative Committee of Experts to determine alternative stragetiea 
under NMEP furnished to the Committee, the experiments on the 
ULV technique to control urban malaria had been carried out in 
Jodhpur after dusk. The Committee desired to know the reasons 
for conducting these experiments after dusk In a written reply, 
the Ministry of Health stated: 

"The activity of mosquitoes from the breeding and resting 
sites starts a t  dusk and reaches its peak around 9.00 P.M. 
to midnight. Themfore, application of the insecticides 
was made after dusk to ensure maximum contact with the 
adult population." 

5.1.15. The Committee desired to know whether any other institu- 
tion, besides Pantnagar Agricultural University, was associated with 
PL-480 or other US financed projects on microbial pesticide. In a 
written reply, the Ministry of Health stated: 

"The Secretary, Department of Agricultural Research and 
Education, Ministry of Agriculture, Government of India, 
who was consulted in the matter has replied as follows: 

'So far, chemical insecticies were generally being used 
widely for the control of insect pests; sf late, the 
emphasis has shifted to integrated pest control involv- 
ing an appropriate combination of genetic, agronomic, 
chemical and biological methods of control. In view 
of this, biological control for eliminating insect pests 
through parasites and predaters is being studied more 
intensively. Research on bacteria and pretema as 
parasites is being carried out at several institutions. 
There is, however, only one PL-480 project entitled 
'Studies on Microbial Insecticies' (FG-IN-525) at G . B . 
Pant University of Agriculture and Technology, P a n b  
nagar under Dr. K .  G .  Gallakola, Dean, School of 
Basic Sciences and Humanities'." 

5.1.16. The Committee desired to know whether the microencap- 
culation technique developed for such pesticides closely related to 
the technolo-gy used for encapsuling biological agents for effective 
dissemination. In a written reply, the Ministry of Health have 



stated: 

'The Secretary, Department of Agricultural Research end 
Education, Ministry of Agriculture who was consulted In 
the matter has stated that they have no information on 
the subject." 

5.1.17. The Committee desired to know the names of the U S  
Department of Agriculture scientist working a t  Pantnagar Univer- 
sity on the microbial pesticide project and the American scientists 
associated with similar PL.480 projects in other institutions in 
kLdla 

In a written reply, the Ministry of Health have stated: 

"Secretary, Department of Agricultural Research and Educa- 
tion. Ministry of Agriculture, who was consulted in the 
matter, has replied a s  follows: 

'According to the present policy, foreign scientis:~ do not 
work in the Indian Institutions on the rescarch project 

which is financed out of PL-4EO funds. But a corws- 
ponding scientist of USA is associated with each project, 

who studies the wo1.k carried out on the project through 
the progress reports ~ v h i c h  arc sent to him by ARS of 

USDA. In :he Psntnagar project, Dr. .T. V Maddcs 
was appointed as co~wspondcnt scientist by USA \vho 
was working at Illionois Natural Survey of CTrbnna, 
Illinois, USA in 1971'." 

5.1.18 An extract from a note furnished by Shri Rachavan, 
Editor-in-Chief. Press Trust of India, !o the Committee on the  role 
of the United Stbtes Department of Agriculture in chemical and 
biological warfare is reproduced below: 

"It is an  USDA expert (Dr. Heimpal) who is working at the 
pesticide project at  Pant  Naqar. But according to Sipri 
report, the USDA has certain chemical and biological 
assignments in addition to its role in the herbicide \.vad'are 
programme. It  says that since 1951 USDA has had 
responsibility for research and development on defensive 

r aspects in anti-crop and anti-animal CRW areas." I 



6.1.1. On the part played by John Hopkins University of the 
United States of America, Shri Raghavan, Editor-in-Chief, Press 
Trust of India stated in a written note furnished to the Committee: 

"The Health Ministry had also given permission in the late 
1960s for the John Hopkins University of the U.S. to set 
up research centres in Calcutta and later a t  Narangwal in 
Punjab. John Hopkins. according to the I968 London 
Conference on CBW, was one of the universities in the 
U.S. that were involved in CBW research. I t  was stated 
in the Conference that one of John Hopkins CBW projects 
was: 'Disease of potential BW significant agents and 
evolution of certain clinical and immunilogical responses 
to certain toxoids and vaccines'." 

6.1.2. At the instance of the Committee, the Department of 
Health furnished written information about the centres set up by the 
John Hopkins University. In Decemhcr 1959. the John Hopkins 
University, Baltimore, approached the Government of India for per- 
mission to set up centres for scientific research in India. The 
Ministry of Health Rr Family Planning, by exchange of letters, agreed 
in  April 1963 to the proposal for the University starting Research 
Training Centres in collaboration with medical and scientific insti- 
tutions i n  Calcutta and other studies in India. These centres were 
located at Calcutta and Narangwal. 

6.1.3. The projects carried uut  by the centres before 1970 are 
indicated below : 

Narangwal: 
1. A study of Intra-Uterine Devices in Rural Health Centres. 
2. Rural Health Services and Family Planning Utilisation 

(Phase I1 of the Project a t  No. 1 above). 
3. A study of interaction of Nutrition and Infection, and 
4. Functional analysis of Public Health Services. 
Cal cuf 1 0  : 
1. Medical Zoology. 
2. Virology. 
3. Parasitology 
4. Cholera 
5. Entomology 
6. Filariasis 
7. Meningitis 
8. Leprosy. 
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6.1.4 The names of 30 American Scientists/Administrators who 

were working in the above projects, furnihsed to the Committee are 
.given in Appndix VII. The background of these Americans is not 
.available. 

6.1.5. Subsequently, an Agreement dated the 10th September 
1970 initially intended for a period of 5 years was entered into 
between the Ministry of Health and John Hopkins University under 
which the collaboration scientiPic research schemes to be under- 
taken are to be scrutinised and recommended by an Advisory 
Committee to be appointed by the Ministry. On the recommenda- 
tion of the Advisory Committee, the Ministry will process and 
approve the research schemes. 

6.1.6. To a question why the John Hopkins wound up the work 
before the expiry of the agreement, the Ministry replied that the 
research schemes were concluded by the John Hopkins University. 
CMRT, Calcutta on the expiry of the specified periods for which 
they were undertaken and that no fresh Research Schemes had been 
approved by the Government of India. 

6.1.7. Details of all the projects referred to the ICMR for scrutiny 
after 1970, those schemes which were technically approved and those 
which were not approved, furnished to the Committee by the Depart- 
ment of Health are indicated below: 

.%hones referred to  the Council for Technical CommerJts 
Namc of the Project Remarks( 

.I. O,m Jar ragulatiiin of intestinal fluids in cholera This Scheme was technicayll 
P l!ixm a2.i p~tients with similar diarrhoealdis- approved. 
cases: Dr. Dilrid R. Nalinand Dr. D. Mahalanabis, 
Calcutta. 

z. A prap>sal to s tuiy acute undifferentiated diarr- This scheme was tcchnicrilly 
hsca: Dr. Jack D. Mc. Cue and K.N. Neogy and approved. 
Dr. B.D. Chatterjee, Calcutta. 

3.  T.1: sptcific anaemia of pratein calorie malnutri- This schcmc was~t~chnically 
tion: Dr. W. Alams and Dr. J.B. Chatterjee, approved. 
Calcutta. 

1. Bz~logy a n l  behaviour of mammals in West This scheme' was ttchnically 
B:ngal: Dr. D.W. Parrack, Calcutta. approved. 

5 .  .r 1 : .A>.: of ly;np>cyte (T a n i  B cell) function in This scheme was tecl~nicully 
evjlultion of trcatmmt of children with Kwdshi- approved. 
.>rklr an1 M l r a s m ~ ~ i  : Dr. K.L. Mukherjee and 
Dr. Biith E Munro, Calcutta. * . 

,i I' .!.:'I ,I ~qi-11 c ,rrelates in malnutrition: Dr.: This hcheme was ttchnically 
I':ikL I Graves, Calcutta. approved. 

7. L):pc:isian of cell mediated immunity by malnu- This scheme was; trchnically 
t r i t i ~ n  uni vitamin-A deficiency and recovery of approved. 
im.n-l?: resp.>nse with nutrition therapy : Dr. 
P. B. Bang and Dr. K.L. Mukherjee, Calcutta. - 

A. Ij: d , j y  of infectioas discaseqinCllcuttabusttees: Thic wheme was technically 
Dr. J.R. Oppmheimer. Calcutta. approved a f ~ e r  modification to 

concentrate on the carria~e of 
human pathog nes (vimf"and 
bacteriaJ) by frerh wattr ~h in 
ponds in Weft l3( ngal. 



CONCLUSION AND RECOMMENDATIONS 

7.1 .1 .  The examination by the Committee of some of the research 
projects in the country conducted in collal~oratiot~ with foreign 
organisations raises a numher of interesting questions The Com- 
mittee find that the Genetic Control of hlllosquitoes Unit I'roject, the 
bird migration and arbovirus studies at  the Bombay Natural History 
Society, the Ultrrr Low V01umo Spray t ~ p c r i t n e n t ~  for Urban malaria 
control at Jodhpur. the P a ~ t t ~ l a g r r  Microbial Pestiridcs I'roject and 
some of the rcscarch projects underL~ken in Kcst 1;cngul and X x -  
a n m a 1  in collahorntion with the John Ilopkins I;nivcrsity cstahlisb 
beyond dctuht n clefinitr p:rttcrn. This is that agencies of foreign gov- 
ernments, in some cases euplicitly military ag.t~wic.s of tliosc govcrn- 
ments. (as in the case of the callahoration betwc.e~i thc Bombay Naktr- 
ral Histors Society and the Migratory Anitnsl Pul.hologicrr1 Survey - 
MAPS-of the United States Armed Forces lnsiilutc of Pathology), 
have been conducting hasic research through Indian scientists and 
Indian scientific orpanisations. Even in cases wherc such research is 
carried out in collaboration with philanthropic ci\4ian organisations 
from abroad. the Comtnitter find thnt some of thrsr 'civilian' organi- 
sntions also have : ~ c t i v ~  liaison and coinni~lnir:~tion at srver:~! Ic \ -cl i  
with military agencies. No  doubt. some of these research projiranl- 
lnes have becw shown as 'development:~l' or 'basic research'. These 
projects. however, have hecn ciosely concerned with the collection 
of vital virological, cpiclcmiological or ecological data, which arc 
well capable of heing used against the scct:,rity of the country and 
that of our neighbollring rount.rics. The utility of some of these pro- 
jects to India, especially tire Genetic Conlrol nf Mosqrlitne.; Unit Pro- 
ject, seems to be only aloubtful or potential, w.1ac~c.a~ the p r i n i a r ~  
data obtaine,d from these projects are likely to hc oC vital importance 
to foreign governments interested in developing tcchnir~lws of chrmi- 
cal. biological, hactcriological, herbicidal and anti-sub~ersive Ivar- 
fare. 

7.1.2. A s  the evide~we placed hefore the Committee, which ha% 
been discussed in the succeeding paragraphs, would reveal, it would 
appear that these projects are not isolated instances of errors of 
&tdgement where, due to inaccurate assessment or  a certain naivete 



on the part of officials and scientists, the Ministry of Ilealth and its 
agencies initiated and approved projects which could be greatly in- 
imical and extremely hazardous to the nation's well-being and secu- 
rity. What causes srrrprise to the Committee, and this ought. to be a 
matter of grave public concern also, i s  the lack of sccwity conscious- 
ness in the Indian agencies involved in these projects and the casual 
attitude and indifference towards foreign supported resoarch in India. 
The Committee also find that scientific projects in the country are  
dealt with by various Ministries and organis:~tion~ and that there is 
little or no coordination between different wing, of Governmrnt in 
this regard. 

7.1.3. The unsatisfactory features of sonic of the individuol projects 
that have come to the notice of the Committee have bc'n disrirssecl 
in the succeeding paragraphs. 

7.1.4. The Committee are unable to uncler~tmJ why the Ministry 
of Health and the Indian Council of Medical Ilcsc:lrrh agreed to the 
administrative and technical control of tlic GCRIU Project. vesting 
in the Project Leader appointed by the World Health Orgunisation. 
What is even more intriguing is the fact that according to the agree- 
ment entered into between the World Health Organisation and t h e  
United States of Anlerica, as rcpresentecl by ihc National Comrnuni- 
cahle Diseases Centre. Bureau of Disease Prevention and Environ- 
mental Control. Public Health Service. Departirwui of Fleallh. Educa- 
tion and Welfare. Atlanta, Georgia. USA,  for the provision of PL-480 
funds for the GCMU Project, changes or substitutians of the Prinei- 
pal Investigators of the Project are to he made only with the written 
approval from the National Com~n~rnicable Diservws Centre. It would 
he evident from this that the Project had 1)re11 supparfed hy the 
World Health Organisation only in a forrnal selnse and the Project 
was ultimately controlled by an institution of the United State.;, GOV- 
ernment, who had financed it. 

7.1.5. The Committee find that the agreement hetween the Govern- 
ment of India and the World Health Organisntiot~ also provided for 
the appointment of a national counterpart to he nominated hy the 
Government of India. Though the Director G ~ I I P ~ : ~  of the lndinn 
Council of Medical Research had been appointc.tl ~5 the Indian Count- 
erpart Project Administrator, the Committee arc surprised that t he  
Director General apparently did not know that he was the national 
counterpart for the GCMU Project for he himself informed the Com- 
mittee dPring evidence that Dr. T. RRmachandw Raot an entomolo- 
gist and former Director of the Virus W r e h  Cmtrs, Foono was 



.the OBic4. Inchuge of the Programme in the ICWL I t  urn only 
subwqutntly that the Department of Health iuformed tho Committee 
Ahat Dr. Bao had w t  been appointed as the Indian Counterpart Pro- 
ject  Administrator but only as an  Otaeer on Special Duty in the IICMB 
and that, in that capecity, he was iooLing after all the technical work 
relating to the GCMU Project undm PLa80 schemes. This is a mea- 
sure of the indifference of the Ministry of Ilealth to the activities of 
the GCMU and the extent to which the Ministry had given a free 
hand to the foreigner Project Leaders of tbe GCMU and the WHO 
consultants. . . 

7.1.6 Apparently, there has also been a lack of purpose and serious- 
ness on the part of ithe Ministry in appointing tbe Indian counter- 
part. The Committee understand that the present Director General 
of the ICMR is a nutritionist and the former Director General, a 
cancer specialist. One would have expected the Ministry to appoint 
someone with the kind of experience nearer to the project he was 
expected to oversee. It is indeed amazing that persons with no 
genetic experience should have been entrusted with the task of over- 
seeing a complex genetic experiment and ensuring that a vital health 
and security interest of the people of India was properly protected. 

7.1.7. On the other hand, a number of foreigc~ experts and consul- 
tants had been inducted into the Projcct from time to time, despite 
the fuct that, as has been admitted during cvidcncc before the Com- 
mittee, that the Indian scientists working in the Unit were some of 
the highest qualified and experienced people, on the ground that thc 
Indian scientists did not have experience in genetic methods, although 
most of the techniques and instxuments in tht, GCRlU had bcen deve- 
loljed by Indian scientists. The Committee have also been informed 
that Indian entomologists are as good as any one else in the world. 

7.1.8 Under these circumstances, the Con~mittce find it diflicult to 
appreciate the rationale for pcrmit t i~~g u lnrgc. number of foreigners 
not only to participate in the rcsearch but alw to cleterinir~e and dic- 
tate its policies and programmes. Of the he\.rn Project Leaders ap- 
pointed by the WHO between January, 1970 and Jwly 1973. four were 
U S  nationols one a Japanese and the other a British national. Only 
one Indian, Dr. Rajendra Pal, had been appointed as an acting Pro- 
ject Lender from August, 1972 to Noven~ber, 1972. Even he was an  
employee of the World Health Organisation. In addition, as many 
as 37 short-term consultants and temporary advisers, 20 of whom 
were US nationals, have visited the GCMU in New Delhi since its 



b p t & m ,  who lmve apparently been given free access to the pri- 
mary data collected by the Unit. 

7.1.9. During evidence tendered before the Committee, Dr. Rao had 
justided the presence of foreign experts at the GCMU on the plea that 
thougb the Indian scientists had experience in one kind of mosquito 
research or the other, they did not have experience in genetic metbodr 
The Committee, however, find that Dr. Gerald Dean Brooks, the pre- 
scat WHO Project Lcader had obtained his Yh.U from North Carolina 
University only in 1973 when he joined the GCMU. Similarly Dr. 
Yasuno, who was acting Project Leader from November, 1972 to April 
1973 was only an ecologist and not a geneticiw. Dr. 11. L. Mathis, 
one of the consultants had just a BSc. degree and Mr. J. E. Graham, 
another consultant, a M.S. degree. The Committee are, therefore, 
unable to accept the contention that the Indian scientists were not 
equipped to play the leading role in the project. 

7.1.10. The Committee consider it reprettahlr that it wus only after 
the publication of the PTI article, followed by the discussion in Par- 
liament and the examination by the Public Arcountu Committee, the 
Ministry of Health showed some awareness of the inudequacy of the 
existing administrative arrangements for the Project and set in 
motion a review of the technical and adnainistrutivc control of thc 
project by a Committee nominated for the plrrposc. This Committee 
met on the 15th October, 1974. tt was on1 y at this meeting that it was 
decided to examine wh~ther .  in accordance with the existing pro-~i- 
sions of the agreement with the World Health Organisation. thr effcr- 
tive functioning of the national counterpart in respect of various as- 
pects of the project could be ensured and normal rhecks could be 
exercised by him. The Group, after discus4onq. felt that even thw 
exkting agreement provided sufficient authority to the Director 
General, ICMR to exercise overall control on the project The nir-  
ector General, ICMR was also asked to request the Project Leader to 
forward to the ICMR, a fortnightly or monthly report nhout the work 
done in the Unit and also to ensure that d l  cu~nmunirations in the 
nature of reports in regard to the research activities in the Unit aro 
cleared by the Project Leader with the Director General, ICMR, he- 
fore general circulation or transmission to other agencies. 

7.1.11. The Committee note that at this meeting it had also been 
agreed that efforts should be made to provide the following in the 
fresh agreement to be executed, after the expiry of the existing agree- 
ment in June 1975, at the time when proposnls for the extensions of 
the project come up for consideration: 



(i) the Director General, ICMR shouid be m& over-41 in- 
charge of the Unit and the Unit funttiuns under his admin- 
istrative control and guidance; 

.. (ii) the project leader should be appointed with the specific 
approval of the Chvernment of lndic~; and 

(iii) the  provisions of the agreement should he made more s p -  
cMc to remove any ambiguities. 

7.1.12. It  is clear that the Indian Counterpart Administrator had 
hitherto exercised no control ovr8r the project: It  is also evident that 
the ICMR had earlier heen virtually at the mercy of the WHO Project 
I ~ o d e r .  That this should have been so. despite a clew pro\ision in 
the agreement that the hroad lines of policy upon which the work of 
the projcct would he bawd \vould IIC a ~ r e e d  upon hctwcen the repre- 
sentative4 of the C;wcnrnmcnt of India und thc Worltl 1lc;rlth Orgi~ni- 
sation. cause.; concern lo the C o ~ n n ~ i t t t r  It ~ \ c d c l  also appear that 
the Director General. ICMR had fnilcd to cxc:cisc thc autllority vest- 
cd in him for the ovc-r:~ll control of the project. 

7.1.13. I t  is not clear to the Cwnmittee holr far this p r o ~ k i o n  of the 
agreement that the broad lines of policy of the project would he 
agreed upon I)c.t\veen the representatives of 4h G ~ ) v c r t a ~ ~ ~ e n t  of India 
and tile World Health Orpanisation u w  ac.t~:;~ily o h w r ~  ccl and imple- 
mented. 

7 1 14. In  thk con~mcnl\  on tllc \%'I10 Proj6.c.t furni~hvrl a s  early as  
1968, the- then Diredcw. National Itl\titutc of Co~ninunicnl~lr 1)iseascs 
had pointed o:lt the nccd I c ~ r  :j wmtan t ,  con*.trrrtmt e\  allration of the 
programme nncl decision-making on the spot and follow-rrp thereafter 
and had enlphwiwl that thc* :iuthority for the rrsponsihility m w t  
vwt  in a local organisation. Yet. strangely c n o u ~ h .  the* Ministry of 
Health hiad ugreed to this authority vesting in the tTuitcd States 
Public Iiralth Service with which its military organisations were  
closely conncct~d t l~rough the World Health Orqanisntion. T h e  
Committee wonld very rnuch like to know what consideriitions weigh- 
ed with the Ministry in overlooking the very \:>li,l co~n~ncn t s  in this 
regard of the Director, National Institute of Conunl~nicable I'liseases- 

. 7.1.15. Another distressing fenture of the Project which has come 
to the notice of the Con~mittee is the coniplact~nt attitude displayed 
by the Ministry of Health towards the agreement entered into bet- 
ween the World Health Organisation and the United States authori- 
ties for the pmvisirm of P W 0  fundsfor  the Project. As late as Jan- 
uary, 1975, thp Rlinis!ry had been under the impression that there W- 



only one agreement between the WHO and the NCDC, which would 
expire on 31si December 1971, while the agreement between the Qov- 
ernment of India and WHO was to expire on 3Ulb June. 1975. It was 
only a t  the instance of the Conunittee that the Ministry made a refe- 
rence to the World Health Organisation to ascertain the correct posi- 
tion of the agreement between the WHO and the US  Government. 

7.1.16. The Ministry have only now conle to knolr that the initial 
agreement executed between the WHO and the 1JS C;ovcr~i~nent eiTec- 
tive for a period of six years from 1st January, 1969 to 3l \ t  Dercnrber, 
1974 had actually been modified twice. Thr l in t  ndi f i ra t ion  was 
agreed upon on 3rd July 1969, which amendctl the cficctivc period of 
the agreement to three ycars. commc~nring Irwn 1st April, 1969. 12 
third agreement signcd on the, 3rd June, lWi9 furthrr ~tn~cncled the 
period of the proposed project fronl 3rd July. 1969 to 30th June, 1975, 
so as to coincide with the expiry of the sgrcmrcnt hc l \ \wu the World 
Health Organisation and the Governn~ent of India. 

7.1.17. Surprkingly enough. even before fresh proposrrls for the con- 
tinuance of the Project in India beyond 30th June, 1975 had been ini- 
tiated by the World Health Organisation, the Vnitrd States Govern- 
ment have already singed a fresh agreement with the World Health 
Organisation as  early as 20th June 1974. extcllcling the cffectivo 
period of the GCMU Project upto 30th Junc. 1!)78. This, however, 
was not even known to the IIedth Secrrtnrv hitnself. This would 
only indicate the anxiety on the part of the US Government to con- 
tinue the project bryond 30th June, 1975. The question that, there- 
fore, arises is: what could have prompted thr: US Government to 
extend the project on their own? 

7.1.18. It is also strange that the Ministry of Health should have 
been aware of the existence only of the ori:innl agreement hetween 
the  WHO and the US authorities. The Cwnmittrc h w c  h-en i4orm-  
ed by the Ministry that the mdified ngreemcnt h?d not hren for- 
warded by the WHO to t h ~  Government of India. Thc Committee, 
however, find, from the letter dated 23rd December, 1988 from the 
World Health Organisation to the Director General, Health Services, 
that the Government of India had been inforlnetl that the US Public 
Health Service had at  that stage reserved funds only to support the 
first three years of work. This wo:.ld imply that the Ministry of 
Health was aware a t  that time that while the agreement between the 
Government of India and the WHO covered the full six year period, 



tbe agreement between the WHO and tbe Governmeat of the United' 
Stcltea of America would only cover the Arst t h r a  years of the s i x  
year perbd. The Cammitbe are of the view that this letter from 
the WHO should have set the Ministry thinking. In case, t h e e  was 
rtill any doubt about the status of the agreement with the US antho- 
rities, the Ministry should have sought a clarification at that stage 
itself. If this was not done, the Committee would like to know the  
reasons therefor. 

7.1.19. The Committee are also unable to understand the reluctance 
on the part of the WHO to make available the f d l  texts of the agree- 
ments entered into with the US authorities and to keep the Govern- 
ment of India coniemporaneously informed of the developments from 
time to time. The full texts of all the agreements entered into with 
the U S  authorities had been furnished by the WHO to the Govern- 
ment of India only on the 28th February, 1975. The Ministry of 
Health had taken action to obtain the copies of all these agreements 
only at the instance of the Committee. It would, therefore, appear 
that there has been a big communication gap between the WHO and 
the Government of India on the involvement of the United States of 
America in the GCMU Project. 

7.1.20. The selection of Delhi for field studies on Culex Fntigans is 
also shrouded in mystery. The Committee find from the comments 
of the then Director, National Institute of Con~municabl~ Diseases, 
furnished in 1968, on the WHO proposal for the GCMU Project that 
the Director had observed that 'the criteria for the selection of the 
Delhi area are not known'. The officials who appeared before the 
Committee have also not been able to enlighten the Committee 
on the reasons for selecting the Delhi' area for the experi- 
ments, though various theories and presumptions have been 
advanced by them in this regard. While the Director Gene- 
ral, Health Services pleaded his ignorance about the reasons 
for selecting Delhi, the Director, National Institute of Com- 
mrlnicable Diseases sought to justify the selection of Delhi on the 
ground of proximity to the ICMR and the NICD and the availability 

the experts from elsewhere in Delhi. No convincing reason has, 
however, been furnished to the Committee for the seleetio~~ of Delhi. 
The various reasons advanced during evidence can a t  best be consi- 
dered hypothetical and obscure. The Committee consider i t  regret- 
t ~ b l c  that the authorities in the Ministry of Health and the Indian 
Council of Medical Research had not been associated with such s 
question of broad policy and plannhg as the selection of site for the  
studies. 



7.1.21. The Committee Bnd th.t in hii comments on the WHO pro- 
pod, the then Director, National Institute of Communicable Diseases, 
had also suggested thst 'with regard to site sclcction it would be pre- 
ferable to consult local institutions like the NICD, VRC, etc. as they 
have rich local experience and abundant data in these contexts'. The 
Committee would like to be informed of the action then taken by 
the Ministry on this suggestion. 

7.1.22. Equally intriguing is  the selection of Sonepat for the field 
studies on aedes aegypti.. The Committee And from the comments of 
the then Director, National Institute of Communicable Diseases that 
the WHO team had considered the Delhi area as unsuitable for field 
studies on aedes aegypti and had felt that an area in the east coast of 
South India would be more suitable. In his comments, Dr. Rama- 
chandra Rao had also suggested that 'studies on aedes aegypti should 
be carried out in South India with VRC as the main participant'. 
He had also pointed out that 'the entomology staff of the VRC a t e  
fully conversant with the problems of aedes aegypti and can con- 
tribute significantly to the study when it is organised'. Again. 
Dr. Elmo M. McCray, J r ,  one of the WHO consultants, had also 
undertaken a survey of areas around Madras and had concluded 
that an ample number of towns and villages within a 35-48 mile 
radius of Madras City would be suitable for further evaluation and 
possible use for field experiments 

7.1.23. Yet, in disregard of all these suggestions, the Comm~ttee 
observe that Sonepat had been selected for the field experiments 
on aedes aegypti. What is even more interesting is the fact that 
according to conclusion No. 6 of the minutes of a meeting on the 
genetic control of culicine mosquitoes held on the 6th November 
1968, i t  had been decided that besides the Government of India 
and the WHO, the Government of Haryana or any other State 
Governmenti concerned would be a partner in the project. The 
Haryana State M$lariologist was also present at the meeting. 
Since this meeting had been held a year before the GCMU Project. 
took final shape, it raises a very interesting question: Was Sonepat 
premarked for aedes aegypti studies by the US-WHO even before 
the ICMR came on the scene? 

7.1.24. The Ministry of Health have justified the mention of the 
State Government of Haryana by name even before site selection 
on the ground that the scientists of the WHO had visited the area 
around Delhi to survey mosquito populations and suitable test 
sites. Several villages and townships to the South of Delhi appear- 



.sd satisfactory for the proposed studies on Culex fatigans. In view 
of this, the entire report of tbe World Health Organisation bad 
been forwarbd to the Government of Haryana in July 1968 for 
their comments. The Ministry have, therefore, stated that it had 
k n  mentioned in the minutes that the Government of Haryana 
.or any other State Government, in which thc- experiments would 
be conducted, would be a partner in the Project. 

7.1.25. This explanation, in the opinion of the Committee, doen 
not, by itself, provide any convincing reasons for the selection of 
Sinepat for the field studies on aedes aegypti. The survey con- 
ducted by the WHO had only considered village5 and townships to 
the South of Delhi as suitahle for studies on Culex fatigan; and not 
on aedes aclgypti. in fact, a.i already pointed out in one of the pro- 
ceoding paragraphs. the WHO srientists thcmwlves had ronsidcr- 
ed the Delhi area a9 unsuitahle for field studies on aedcs a e ~ j i t i .  
No other State Governments had also appnrcntly hrcn addressed in 
this regard. Under the circvmstnnces. the Committee are rinable 
to accept the explanation offered by the Minisfry. 

7.1.26 The Committee, therefore, find a numhcr of missing links 
in the selection of sites for the experimenta which have not hecn 
explained mti%factorily. Considwing the militarv potential of the 
studies on genetic control. tho Committer wnuld like to he s~tisfipd 
that no extraneous considerations have infl~wnced the selectinn of 
ttrc..t\ around thc capital for the studies, both on culex fatigans and 
aedes aegypti. The Committee desire that the various circums- 
tances leading to the selection of sites for the studies on ~eiwi ic  
control should bt- immediatelv investigated in detail by an alltho- 
rity entirely independent of the Ministrv of Health and its asso- 
ciate organisations. The Committee wovld await a further report 
in this regard. 

7.1 27. The Committee view with serious concern the use of a 
hazardous chemical, thiotepa, to sterlise mosquitoes before releas- 
ing them in the environment without clearance lronl the Drug Con- 
troller. The Committee understand that thiotrpa produces muta- 
tions, cancer and foctal deformities. According to a report of the 
Research Unit on the Genetic Control of Mocovilo-: nvhl:, he4 data 
had shown that spiders fed on thiotepa-treated mosquitoes have 
reduced fertility. The Committee also undcr.;tand that the Cana- 
dian Governlnent had decided that chemosterilants for the derili- 
sation of native population should not hc used on large \calr vntil 
less hazardous chemic.als are produced or safer technique5 are de- 
veloped. while the United States Government have prohibited the 
use of thiotepa in field experiments. Dr. R ~ m ~ c h a n d r a  R-Q hag 



tiao informed the Committee that no government arganlsation has 
permitted this chemical to be used openly in nature except for ex- 
perimental p u r p e s .  A number of e::pcrts have also warned 
against the use of thiotepa. 

7.1.28. Though the use of thiotepa in the GOMU experiments was 
considered to be absolutely safe for hbman beings by the WHO 
Expert Committee in November 1972, because of the manner in 
which it was being used, the Committee are not happy with the 
way in which this chemical had been used in wells in Delhi. there- 
by posing a potential health hazard In fact, in India itself, Defence 
Scientists, who had also conducted mosquito control experiments 
and carried out a careful scrutiny of the relative merits and de- 
merits of various genetic control methods, had come to the conclu- 
sion that hazardous chemicals like thiotepa. which is cgtotoxic, 
used for chemosterilisation pose the danger of polluting the en- 
vironment They had nlso held that chemostcrilisation does not 
completely sterilise the female mosquitoe\, thus leaving such fe- 
males released in the field to produce mutant progenies; which 
could also be dangerous. 

7.1.29. Under these circumstances, the Committee cannot under- 
stand the reasons for the GOMU using thiotepa as a chemosterilnnt. 
The clearance of the Drug Controller had also not been obtained 
by the Unit on the ground that the public health hazard involved 
was considered to be negligible or non-existent. The Committee 
deprecate such a casual approach to this question and desire that 
the circumstances leading to the use of thiotepa in the GOMU 
should be thoroughly investigated Responsibility for permitting 
such use of a potentially dangerous chemical in the environment 
without clearance from the Drug Controller should also be fixed. 
Such negligence in matters affecting the health of the people, in 
the opinion of the Committee, deserves the most stringent punish- 
ment. 

7.1.30. I t  is also not clear to the Committee whether any inde- 
pendent examination of the use of thiotepa had taken p1.w in the 
Ministry of Health. In view of the fact that the use of this rhemi-- 
cal for field experiments is banned in other countries, the Com- 
mittee desire that the Ministry of Health should examine this in 
detail, in all its aspects, also taking the benefit of the advice of the 
Defence scientists. Till such time as the theories about the use of 
thiotepa are proved wrong scientifically, the Committee would re- 
commend that this potentially dangerous method of sterilisation of 
mosquitoes may be discontinued. 
393 LS-13 



7.1.31. Tbe Committse are also surprised that tbe Miaidltty d 
Healtb should have been ignorant of the work done in this field bv 
a Defence organkition and should have got to know of it only after 
the Committee raised the point. Such lack of coordination on im- 
portant projects between different wings of Government is regrett- 
able. 

7.1.32. The Committee also note with concern the hazards involv- 
ed in the release of incompatible strains of mosquitoes in the field 
It has been confirmed by Dr. Ramchandra Rao himself that a pos- 
sible consequence of the release of genetic strains is that there is 
always a danger of replacement of the existing strains of mosquitoes 
with a new strain which may be more dangerous. The Expert Group 
of the Indian Council of Medical Research, which met in October 
1974, had also come to the conclusion that the possibility, however 
remote, that the genetic manipulation might resltlt in strain of mos- 
quitoes with increased competence to transmit other diseases, should 
be taken into account. The Group had pointed out that before rele- 
asing genetically manipulated mosquitoes, it would be essential to 
have data on some important aspects in order to ensure that such 
mosquitoes have not developed increased comptence for transmission 
of other diseases. 

7.1.33. There is also considerable published scientific evidence on 
the dangers of a new colony of mosqrritoes being established as a 
result of genetic experiments The Defence scientists had also point- 
ed out that the use of cytoplasmic incompatible strains involves 'the 
introduction of alien strains of the species into the country giving 
rise to the dsnger of opening avenues of new diseases into the coun- 
try with potential uncertainty and serious risk'. In the face of such 
unknown hazards. the Committee are douhtfvl whether the decision 
to release genetic streins of mosquitoes in the environment was jus- 
tified scientifically. 

7.1.34. The Committee are also unable to appreciate the preoccupa- 
tion of the GOMU Project with the aedes aegypti species of mosqui- 
toes Aedes aegypti k said to be a vector of yellow fever and 
dengue. While the occasional outbreaks of dengue in haemorrhagic 
form in one or  two cities in the country is, hi the opinion of the 
Committee, fairly insignificant, yellow fever is a disease which is 
non-existant in India. From the summary of recorded outbreaks of 
dengue in the country furnished by the Ministry of Health, the Com- 
mittee find that only sporadic or  a small percentage of cases h a s  
haemorrhagic manifestations. The Committee are, therefore, not 
convinced with the explanation furnished by the Ministry that the  
appearance of dengue in a haemorrbagic form in Calcutta aud Kan- 



pur had increased the importance of a study of mdss aagypti. I t  is 
rbo of interest to note that even the WW) had not statd,tr the& 
seminars held at  Manilla and Bangkok, that the eradication of 
dengue haemorrhagic fever could be achieved by the elimination of 
aedes aegypti by genetic control methods. 

7.1.35. On the other hand, the Committee find that the use of genetic 
techniques for anopbeles stephansi, the malarial mosquito. has been 
given a lower priority in the GOMU, because of the limitations of 
m~~n-power, tinance, etc. Dr. Ramachandra Rao al\o justifled the les- 
ser emphasis laid on research on anopheles stephansi on the ground 
that, in 1967-68, when these ideas were developed, malaria had prac- 
tically disappeared from the country and the urgency with regard to 
the malarial mosquito was not of that high order. The Ministry have 
also stated that while considerable research data was available in 
respect of culex fatigans and aedes aegypti, such data was lacking 
in the case of anopheles stephansi. 

7.1.36. These arguments are, to say the least, unconvincing. Consi- 
dering the fact that malaria is resurging in every part of the country, 
the Committee cannot hut view with serious concern, the misplac- 
ed emphasis of the GOMU experiments on aedes aegypti. Thc justi- 
fication furnished by Dr. Ramachandra Rao is also not borne out by 
facts. According to the Report of the Consultative Committee of 
Experts to determine alternative strategies under the National Mala- . ria Eradication Prograninie, which met at  New Delhi from 17th to 
20th August 1971, large scale outbreaks of malaria which could not 
be liquidated hy routine measures were detected during 1965 and 
1966 and 12 million and 17 niillion people respectively victims 
of the disease. After 1966, focal outbreaks, continued to occur in ex- 
tending areas with consequent rise in the incidence of malaria in 
consolidation and maintenance areas. During 1968, areas having 
a population of 91 million had been reverted to attack phase from 
consolidation and maintenance phases. 

7.1.37. The incidence of malaria has also been steadily on the in- 
crease since 1965. From 1.00 lakh cases in 1965. it increased to 2.79 
lakh cases and 2.75 lakh cases respectively in 1968 and 1969. The in- 
cidence from 1969 to 1973 was respectively 3.49 Iakh cases. 6.95 
lakh cases. 13.23 lakh cases, 13.63 lakh cases and 14.98 lakh cases. 
The Consultative Committee, in their Report, had also noted the 
fact that research in malaria and its various aspects had not re- 
ceived adequate attention during the last ten years. 

7.1.38. In view of the above facts, the Committee are distressed a t  
the inditlterence of the Ministry of Health towards a major health 



problem. If the GOMU was really justifled, the Committee fa1 
that the higbmt priority should have been accorded to work on the 
malarial mosquito. If the intention of the project was indeed to 
devise ways and means to eradicate mosquitoes, the very fact that 
adequate research data on anopheles stephami was not available 
should have pointed to the importance and urgency of research 
efforts on this species and should bave prompted the COMU to pur- 
sue research on this species. Even if, as claimed by the Ministry, 
genetic strains of anopheles stephansi were not available, the Com- 
mittee would like to know why chemosterilisation should not have 
been tried, espccially since such e method was being tried in of 
been tried, especially since such a method was being tried in of 
work started on colonising anopheles stephansi and working on 
genetic strains. the Sonepat experiments on aedes ~ e g y p t i  

7.1.39 What causes even greater concern to the Committee, in re- 
gard to the experimenth on aedes aegypti. is the fact that the Mi- 
nsitry of Health have shown utter disregard to the warnings of 
eminent authorities on yellow fever on the dangers of eliminating 
dengue There is enough published evidence to show that dengue 
offers protection against the more fatal yellow fever. In the firct 
Gharpure Memorial Oration held as early as May 1971. Dr C. G. 
Pandit, who is one of the foremost authorities on yellow fever in 
the country, while discussing the causes for the absence of yellow 
fever in India had raised the question whether we would lose the 
'umbrella of protection' against yellow fever by succeeding in era- 
dicating dengue. Dr. Pandit had further stated that 'previous expo- 
sure to the dengue fever virus? affords a varying degree of protec- 
tion against Japanese R encephalitis, Murray Valley encephalitis, 
St. Louis enccphelitis and probably against West Nile Virus infec- 
tions'. Dr. Pandit, in other wolds, had warned that eradication of 
aedes aegypti might not eradicate the vector of yellow fever but 
only the beneficial dengue fever and once this natural protection 
is Iwt, it is not unlikely that other species of the aedes family like 
aedes albopicfus; and aedes vittatus niight take up the role of 
spreading the yellow fever virus. Dr. Pandit had also pointed out 
that. in the event of eradication of aedes aegypti, even culex fati- 
gan5 coald assume thc role of transmitter of the infection. 

7 1.40. The attention of the Committee has also been drawn by 
Shri Rn~havan,  Editor-in-Chief. Press Trust of India to even more 
su t l~or i ia t iv~~ and important evidence on cross protection offered bg 
Dr. Max Theiler, a Nobel laureate for his work on  ello ow fever, 
after eshaustive study in the Carribeans and Trinidad. ~ c c o r d i n g  
to Dr. Theiler ('Arthropod Borne Viruses in Vertebrates', 1973), there 
is evidence to show that dengue fever offers protec- 



tion against yellow fever. Dr. Theiler observes: 'The conclusion is 
inevitable that all qrwn R i3fections (dengue belongs to Group B) 
in man lead to the development to a greater or lesser extent of anti- 
bodies capable of neutralising yellow fever'. Dr. Theiler further 
says- 'It has been shown conclusively that dengue immune sera have 
the capacity of neutralising yellow fever virus. It  has heen &own 
that all human sera containing group B antibodies from West Africa, 
Tanzania, Malawi. Sudan. Egpt, India. Malaya and Hongkong are 
all capable of neutralisinn yellow fever virus. I t  seems a general 
law that any group B infection in man leads to the developn~ent of 
antihodies capable of neutralising yellow fever virus.' 

7 1.41. Thr Comniittec rt.gard both Dr. Pnndit.5 views and Dr. 
Theiler's findings as eutrernel~ important for any programnie for  
the control or eradication of sedes aegypti and dengue fever The 
Committee are concerned to observe that while launching a n ~ a j l ~ r  
programme against aet1c.i aegypti, no seriou5 consideration uppears 
to have been given by the Ministry of Health or the Indian Council 
of Medical Research for more than three ycarh to  the questions posed 
by Dr Pandit on the eradication of aedes aegypti What i, even more 
distressing is the fact that Dr. h n d i t ' s  views had been dismissed us 
'thoughts' 'raised in a lecture' and no attempts had been made by the 
Ministry to Seriuusly examine this aspect. Such a casual approach 
to scientific problems is, in the opinion of the Committee a matter 
of serious concern. 

7.1.42. Though the Director General, Health Services stated dur- 
ing evidence that, this subject had been discussed at  length between 
various virologists, immunologists and Public health workers and 
he himself had discussed it with Dr. Yandit a number of times, the 
Committee have not been furnished with any documentary evidence 
to support this contention. In fact, the Ministry of Health themselves 
have admitted in a written note submitted to the Committee that 
consultation with other experts had not been considered as , the 
thoughts raised by Dr. Pandit in his lecture were not to be construed 
as a warning against the programme. 

7.1.43. There is also no evidence on record that Dr. Pandit's views 
were duly considered by the GCMU. The minutes of the review 
contain no reference to this aspect. Even presuming that the 'cross 
protection' theory was only a hypothesis, the Committee feel that 
both the Indian Council of Medical Research and the Ministry of 
Health ought to have examined this in detail before proceeding with 
the field studies on aedes aegypti. That this was not done would 
lead the Committee to the conclusion that the approach to the eades 
aelgypti experiments were not s c i e n a c .  



7.1.44. A more serious question which arises out of the Caaetic 
Control experiments is whether the GCMU Project itself is only a 
covert attempt by a foreign government to conduct research on 
techniques of biological warfare. The Unit has been primarily inte- 
rested in the collection of data on the ecology and dispersal of Indian 
mosquitoes, particularly aedes aegypti, which is stated to be a vector 
of yellow fever. Enough published evidence exists to show that some 
of the method$ tried out by the GCMU have definite implications 
in biological warfare. 

7.1.45. For instance, the Committee find from the Report of the 
Hearings of the US C::mgress House Committee on Foreign Affairs, 
which has been published under the title 'Chemical-Biological 
Warfare: US Policies and International Effects', that 'mosquitoes 
and ticks are trnnsmitters of disease and as vectors have to be looked 
upon as having potential military sipificancc' About the advantage 
af  vector or cncon~ological warfare, the Report says that 'unless; 
transmitted by insects, bacteriological agents have little power to 
penetrate the intact skin.' 

7.1.46. The Committee also find a number of references to the 
use of mosquitoes in biological warfare in a report to the 
United Nations Secretary General, U Thant, in 1969 by a specially 
constituted group bf consultant experts on chemical and biological 
warfare. This report points out that 'any country which resorted to 
bacteriological (biological) warfare would try to infect, with a 
singls bl<ow, a large proportion of an enemy population with ' a n  
exotic agent to which they had not become immune through previ- 
ous exposure. Such exotic agents would lead to the appearance of 
diseases which normally had not occurred before in a given geogra- 
phical area. either because of the organism involved (e.g. Japanese 
or Venezl~elan encephalitis in Europe, Rocky Mountain Spotted fever 
in many countries). In addition, a disease which had been controlled 
or  eradicated from any area (e.g. urban or classical yellow fever 
from many tropical and sub,-tropical countries epidemic typhus from 
developed countries) might be reintroduced as a result of bacteriolo- 
gical (biological) warfare'. 

7.1.47. The same report of the consultant experts further states 
that 'the gravity of these risks (from biological warfare) w,ould 
depend on the extent to which the comnlunity or the species in the 
country attacked contained animals which were not only suscepti- 
ble to infection but were living in so close a relationship to  each 
other that the infection could become established. For example, not 
all  mosquito species can be infected with yellow fever virus and if 
the disease is to become established those which can become vectors 



must feed frequently on mammals such as monkeys which are sumfi- 
ciently s u e p t i b l e  to the inltection. A natural focus of yellow fever 
is,  therefore, very unlikely to become astablished in any area lack- 
ing an adequate population af suitable mosquitoes and monkeys'. 

7.1.48. The Committee observe that India has the desired com- 
bination of suitable aedes aegypti mosquitoes and monkeys. This 
would he too irresistable a combination for anyone who might want 
to introduce the virus of yellow fever into the country. The Director 
General, Health Services had also admitted that it was possible to 
spread a disease in virgin soil or in a country where the people had 
not been immunised. The Committee also find that despite the ideal 
conditions that exist in India, yellow fever has not struck Indig  
probably because of the cross protection afforded by dengue. Under 
these circumstances. the experiments with aedes aegypti in Sonepat 
assume a menacing significance and cause serious concern to the 
Committee. 

7.1.49. There is also considerable published information on the 
interest of the United States of America in the ycilow fever virus 
as  a potential biological weapon. The Committee luarn from the 
Report of the Stockholrn international Peace Research Institute 
(SIPRI) on chemical and hiological weapons, that the US Biological 
Warfare Labor,atorics had examined about 200 pathogens b u t  the 
'greatest BW interest has so far been attached to a few pathogens 
that include yellow fever virus'. The report points out that this virus 
is a standardised BW Agent' and is known as 'Agent 0 . J  .' 

7.1.50. The Conmittee have been informed as follows: (a) there 
a re  several advantages in the use of arthropods like mosquitoes as 
carriers of biological warfare agents like viruses; (b) biological war- 
fare agent can be sprayed from aircraft hut they have to be inhaled 
to effective: (c) again, these agents may be destroyed by heat, rain 
and the sun's ultra-violet radiation and winds may throw them off 
target. These drawbacks, the Committee understand, can be remedied 
by using mosquitoes and other insects as carriers. The Committee 
also learn that as long as the virus is carried by the mosquito, heat 
o r  rain will not affect it; secondly, that as mosquitoes bite, the biolo- 
gical agent is capable of being inducted directly into the blood 
through the skin. The SIPRI Report also points out that 'the use of 
anthropod disease vectors such as infected mosquitoes' is one way 
of securing 'percutaneous effectiveness from bulk-dissemination of 
BW weapons'. According to this Report, arthropod disease vectors 
in  biological warfare can increase area coverage because each 'in- 
fected arthropod is a minute self-dispersing weapon'. 



7.1.51. The Committee also find from the Report of the UN Con- 
sultant Experts that 'extraneous factors influence tbe behaviour of 
CB weapons to a far  greater extent than they do any other kind of 
armament. Some such factors are wind and rain but these to an 
extent can be evaluated quantitatively Others which reflect the 
general econological situation and the living condition. of physiolo- 
gical state of the population exposed to the effects of the weapons 
are more dificult to define This limitation applies particularly to 
bacteriological weapons. The natural courw of infectious diseases, 
shows they are governed by so many uncontrollable factors that the 
way they develop cannot as u rule be foreseen. This would also be 
prohably true of pathcwenic agents which were deliberately dispers- 
ed. On the other hand the knowledge p i n e d  through the study bf 
the epidemiology and in the study of artificial despersions of back- 
riological agents both in the laboratory and in the field had shed 
some light on some of the factors concerned ' 

7.1.52. Since the use of niosquitoe~ in biolvgical warfure would 
he possible only if their behaviour, habit5. dispersal and ecology 
are known beforehand, the Committee arc of the opinion that it is 
precisely this information that is becoming available to the US Gov- 
ernment from the GCMU experiments. This has also been clearly 
hrought out in the Report of the UN Consdtant Experts. The Direc- 
tor General, Health Services has also admitted during evidcncc that 
'the possibility is definitely there that the knowlodge gained hy 
genetic control-control how the release takes place, how far the 
mosquitoes go, how long they survive, what is their biological beha- 
viour-this knowledge can certainly be used for putting virus into 
these mosquitoes and starting a focus of disease like yellow fever in 
that area. 

7.1.53. From the foregoing paragraphs, it would be evident that 
there is sufficient substance in the suspicions first raised by the PTI 
new item and the subsequent fears expressed in Parliament. The 
Con~mittee feel that the cotlnection between mosquito dispersal and 
biological wnrfare is far  too obvious to be ignored. 

7. 1.54. No doubt, it can be argued that the results of any scienti- 
nc experinlent call be used for both good and bad purposes. In rea- 
lity, however, the Coninlittee find no evidence to show that the 
Ministry of Health or the Indian Council of Medical Research had 
taken all precautions to prevent the possible misuse of the GCMU 
experiments. The Committee a re  extremely distressed to find that 
the yellow fever threat and the biological warfare implications of 
the GCMU Project had been realised by the Ministry of Health only 
after the enquiry by the Com~nittee was set in motion. All the safe- 
guards now proposed, like the establishment of an  independent moni- 



torhg body, transfer of tbe administrative control of the project to 
tbe Director General, Indian Council of Medical Research. the a p  
pointment of the Project Leader only with tbe approval of the 
Government of India, etc. is tantamount to locking the stable after 
the horse has been stolen! The fact remains that, under the agree- 
ment. during the six yews when the project has been in existence. 
valuable primary data on the ecology and khn \~ iou r  of mosquitoes 
bave passed on to the United States. 

7.1.55. A further argument that could, perhaps, he advanced %y 
the votaries of the Project, is that the GCMU esperhnent has been, 
conducted only in collaboration with a premier international health 
organisation and the civilian Public Health Scrvicc of the United 
States. The Committee, however, are unable to accept this conten- 
tion AS has been already pointed out earlier, the World Health Or- 
ganisation was the collaborator only in a formal sense and the entire 
project has been financed by the United States of America. Accord- 
ing to the agreement between the WHO and the Nntionnl Communi- 
cable Diseases Centre of the United States Public Health Service, the 
patent rights of inventions or improvements arising out of the P r c ~  
ject are to rest with the United States. 

7.1.56. There is also enough published evidence on the link bet- 
ween the United States Public Health Service and the US Biological 
Warfare Research Centre at Fort Detrick. According to the infor- 
mation furnished to the Committee by Shri Raghavan, the United 
States Public Health Service-the prime collaborator in the GCMU 
Project-Cooperated in a study of experimental epidemiology of 
coccidioidomycossis, an infectious fungal disense. The USPHS is also 
stated to have received more than 380,000 dollars in funds transfer- 
red from the Army General Corps which, according to the SIPRl 
Report, has the respmsihility for coordinating the chemical and 
biological warfare programme of the U S  Navy, Army and the Air  
~ & c e .  The Committee have also been informed by Shri 'Raghavan 
that the London Conference on CBW, in 1968, revealed that: the' 
USPHS maintains a close liaison with Fort Detrick. Under these 
circumstances, it is likely that the ultimate and o d y  beneficiary of 
6; GCMU experiments is the US' military machine. 

7.1.57. The Committee cannot but feel that the entire GCMU Pro- 
ject has been ill-conceived and is of no utility whatsoever to India. 
The benefits, if any, that are likely to occur to India a re  also not 
immediate but only potential. On the contrary, the project is of f a r  
greater importance to any country which might want to develop an 
effective Biological Warfare system. As has been pointed out by an. 



entomologist, who wbks to remain anmymaas, genetic control is 
not an alternative to insecticidal control of vectom. The entomob- 
pb t  a h  points out that the applicability of the genetic method is 
limited an it can work only against an isolated mosquito population. 
Dr. Rajendra Pal, the WHO Vector Biologist, himwlf has pointed 
out in an article that the genetic method will only be 'as an adjunct 
to other methods, e.g. to eliminate the few insects that remain after 
insecticidal application'. 

7.1.58: The opinions expressed by other experts in this regard are 
revealing. Dr. G. Davidson, in his book on 'Genetic Control of 
Insect Pests' (1074) states: 'Passing from small pilot project to large 
scale application is lnrgelg wandering into the realms of the unknown 
a t  this rrtnge in thc development of genetic control methods.. . . To 
many people the extension of such techniques to the control 
'of hstxts with a known high rate of increase is inconceiv- 
able especially where such insects are spatially continuous over 
large areas.' 

7.1.59. According to Dr. R. G .  Scholtens, 'we now know that field 
trials which test the effect of genetic factors on natural populations 
can be conducted only in isolated ecological localities if they are to 
provide data on the rffert of releases on population densities. And 
we know that the value of genetic control of mosquitoes is large hut 
still only potential'. f 

7.1.60. The Committee observe that Dr. Ramachandra Rao him- 
self has demolished the much publicised thesis behind the Sonepat 
experiment of the GCMU for the control of aedes aegypti. Dr. Rao 
had stated during evidence that 'if we develop a genetic control 
technique, specifically for an island, it has no practical importance' 
and thnt 'if genetic control is to be applicable, to India', it should not 
be done in 'isolated islands': The fact, however, remains that Sonepat 
is an 'isolated island' since the Committee have been informed that 
aedes aqyp t i  from Sonepat do not leave the town nor are there sur- 
rounding colonies of aedes that can migrate to Sonepat. This isolation 
of the species was the reasons given by the GCMU for the choice' 
of Sonepat. The Committee, therefore, find that by Dr. Rao's own 
yardstick. the Sonepat experiment will not be applicable to India 
as  a whole. 

7.1.61. The Committee note that Dr. Rao had also stated that the 
specific details of work in connection with the particular species, 
(aedes aegypti) cannot be applied to another species. He bad hlso 
slated that the findings of a study on how a n~osquito behaves in 
o : ~  locnlity cannot be used for areas just 15 miles away. Under these 

.~circumstnrtces, the Committee are unable to understand the rationale 



for the genetic control experiments in India. What causes greeter 
cobern to the Committee is the fact that the Ministry of Health and 
the Indian Council of Medical Research should be expending their 
energies in a project of little or no utility, disregarding the more 
urgent problem of controlling malaria, whose incidence is once again 
alarmingly on the increase. and maria. in respect of which even 
surveys have not been completed during the past 19 years, by more 
practical measures. 

7.1.62. The final picture that emerges from the @regoing narra- 
tion is frightening in its implications. The Con~mittr.~ view witla 
serious concern the fact that Indin had been chosen for cxprrimcnts 
that have a vital and direct hearing on biological wnrfare, which 
have been banned in other countrips. The Committee find that small 
scale studies on genetic control of mosquitoes in an isolated  small^ 
village, Okpa, in Burma had heen discontinued. The Committee also 
understand that o similar unit on aedes aegypti had becn expolled 
from Tanzania within a few months. The Committee are unable to 
understand why the Ministry did not investigate the reasons for 
the discontinuance of the project in these places. 

7.1.63. The Conin~ittec find that Dr. Ramachendrn Rm. who ini- 
tially voiced his concern over the ndministrative and technical as- 
pects of the GCMU changed his view on being appointed as WHO 
consultant. The Committee note that Dr. Rao had been paid a tax- 
free salary of US dollors 1200 per month plus a daily allowance 
of US dollars 20 for the first 60 days and about Rs. 107 
per day subsequently. during his tenure as a WHO short-tcrnl con- 
sultant. It  is also significant to note that no other oflicpr 'hnd been 
appointed as Officer on Special Duty after Dr. Rno. 

7.1.64. The Committee arc also surprised to note that expendi- 
ture on the meeting of a Consultative Committee appointed by the 
Government of India to consider reviwd strategies in the malaria 
programme had been incurred by the World Health Organisatbn. 
The Committee are unable to accept the explanation offered by the 
Ministry for the WHO financing the conference and consider this an 
unhealthy practice in view of the fact that it might place Indian 
officials in an embarrassing and compromising position and show 
them in a poor light. The Committee desire that this should be dis- 
continued forthwith. 

7.1.65. After an examination of various aspects of the GCMU Pro- 
ject, the Committee cannot help coming to the conclusion that the 
manner in which the entire project has been handled by the Indian 
aathorities is thoroughly unsatisfactory. As has been recommended 
in a subsequent paragraph, the Committee desire that the part played 



by the various officials in the administration of the Project should 
be thoroughly investigated by an independent commis?rion. 

7.1.86. The Committee are of the view that the answers to a 
number of intriguing questions about the GCMU Project could, per- 
haps, be available with Dr. Kajendra Pal of the World Health Or- 
$anisation who has heen associated with the Project since its incep- 
tion. It is surprising that thr Gvernment  of India are not aware hour 
he had been selected for the WIIO assignment. Yet his appointment 
in the WIIO had been approved by the Government. 
The Comn~ittee also understand that his lien in the Government of 
India had also heen retainecl ftrr as long as twelve years. Since the 
placement of Indian Government officials in foreign organisations 
must he governed by well-defirlcd rules and policies, if there had 
been any deviations in thr case of Dr. Kajendra Pal. the Committee 
would like to k m w  the detailed justification therefor. What is even 
more distressing to the Committee is the information given hy Shri 
Raghavan that Dr. Pol had heen permitted to resign his Government 
of India post in October 1974. The Ministry have neither confirmed 
nor denied this. The Committee would await a further detailed 
report in this regard. 

7.1.67. In  view of the far-reaching implications of the Gt-netic 
Control of Mosquitues Project and the number of interesting possi- 
bilities that have been opened during the course of examination by 
the Committee, the C u n ~ m i t t e ~  recommend that the GovernmenU 
should appoint a Commission, consisting of experts drawn from va- 
rious scientific fields, unconnected either with the Ministry ' of 
Health or the Indian Council of Medical Research, to enquire bm, 
mediately into the working and objectives of the GCMU. Officials of 
military intelligence ~hou ld  also be associated with the enquiry: 
Meanwhile, the project should be held in abeyance. in  'any case, the 
agreement that expires on 5!hh June 1975 should not he renewed. 

7.1.68. Yet another research project that has caused a serious con- 
cern to the Committee is the study on the possibilities of dissernina- 
tion of arthropod borne viruses by migratory hirds conducted by the 
Bomay Natural History Society in collaboration with an explicitly 
military organisation of the United States of America, the Migratory 
Aninla1 Pathological Survey (MAPS) and the Smithsonian Institu- 
tion, which has also worked for the US Army in identifying suitable 
areas for chemical nnd biological warfare tests. 

7.1.69. The implications of the ENHS Bird Migration Study for the 
development of a biologi'cal warfare system are far more direct and 
evident than the GCMU. In this case, the Committee find that 
the Bombay Natural History Society had directly signed a n  agree- 



ment with MAP!!$ a wing of the US Army. It  bas also been admitted 
by the Ministry of Health that blood smears on slides had been sent 
by the Society to MAPS in Bangkok during 1967-68. The Com- 
mittee also find, from the Interim Report on the activities of the 
Bombay Natural History Society's Bird Migration Study Project 
from 1969 to 1972, that the majority of blood samples and wtopara- 
sites were sent to MAPS for study. In one of his letters dated 17th 
October 1969 to Dr. Ramachandra Rao of the Virus Research Centre. 
Poona, Dr. Salim Ali of the BNHS had also admitted that the 
technical results of the work conducted in collaboration with MAPS 
were not available with the Society and that in so far as the Society 
was concerned, once the ectoparasitm collected from birds had been 
sent to MAPS. it was 'usually the last' they 'hear of the material'. 
This. in the opinion of the Committeo, is a shocking state of affairs 
in  view of the far-reaching implications of the Bird Migration Study 
for biological warfare 

7.1 70. Dr. Jayaraman of the Press Trust of India informed the 
Committee the military significance of migratory birds lies in  the fact 
that they take predictable routes and arrived at predictable timcs at  
predictable places, and that birds can carry viruses iu their blood or 
on the mites and ticks that harbour themselves on the birds. 

i.1.71. The Com~nittee also ohservca from the SIPRI Report that 
'the various Army -nd medical research units of the Navy studying 
hird migrations and local infectious diseases in the Middle East and 
Far  East' have c p ,  ~iributrd to the chemical and biological warfare 
research and clevelopmcnt programme. The SII'RI Report also points 
out that whcn the US Army tested their RW wcnpons in the Pacific 
in the l! ih, the Army conducted, with the help of Fort Iktrick, pre- 
liminary studies to find out if migratory bird5 would carry the BW 
agents away from the test zones into populated areas. 

7 1 72 Earlier colloborations between the Bombay Natural History 
Society and the World Health Organisation, Virw Resrarch Centre, 
Poona and the Smithsonian Institution give rise to zerious doubts 
about the objectives of such research spon~ored by foreign institu- 
tiom The Bird Migration project had been carried out in collahora- 
tion with the World Health Organisation fmm 1959 to 1.967 The 
Committee learn from Shri Raqhavan of the Press Trust of India 
that the World Health Organisation bad sent four copies of the 
BNNS-WHO report on the bird migration studies to [MAPS. I t  has 
abo been stated that Dr. Japaraman himself had seen a copy of a 
letter addressed in this regard by the Geneva headquarters of the 



WHO to EWot Mclure of 
admitted that they do not 

MAPS. Tbo Ministry of H d t b  have a b  
have a copy of the BNHSWHO study. 

7.1.73. Evea though there were military overtones in the BNHS 
project were explicit. the Committee are concerned to note that the 
Ministry of Defence had clared the collaborative project with MAPS 
in 1967 merely on a 'technical point' and had not considered it neces- 
sary to examine and evaluate why the US Army and its wing MAPS 
were interested in the bird migration project. Apparently, the Min- 
istry had not realised that any grant from any wing of the US Depart- 
ment of Defence is always provided only with a military objective. 
This is evident from the Mansfield Amendment to Section 203 of the 
Act on 'Military Appropriation for Research and Development', ac- 
cording to which 'none of the funds authorisecl by this Act may be 
used to carry out any research project or  study unless such project 
or  study has a direct and apparent relationship to a specific military 
function or  operation'. The Committee consider it rather strange that 
the Ministry of Defence had also not considered it necessary to ob- 
tain a copy of the report of the RNHS-MAPS study. Apparently the 
Ministry of Defence also came to know of the analysis of the blood 
samples in US laboratories abroad only after the discussion in Par- 
liament. 

7.1.74. The Comnlittee thwefore desire that the existing procedurrs 
shodd he thoroughly reviewed and tightened up with a view to 
ensrrring that all such projects which are condtrctcd in collal~oration 
with foreign military or para military orgenisnlions are thoroughly 
evnluated. and screened for possible threats to the country's security 
hefore they are cleared. 

7.1.75. The Committee also observe that according to an under- 
standing with several governn~ental agencies at the time the BNHS- 
MAPS Project was cleared hy the Ministry of Defence, any project 
which had any defence sensitivity should be channelled through the 
Ministry of Defence. The understanding in this particular case was 
that any project that was referred from the United States ARPA- 
Advanced Research Projects Agency-f the United States should go 
through. The Committee would like to know if this arrangement still 
continues. ARPA, according to 'New Scientist' (August 8, 1974) is 
'an elite group of civilian scientists conducting high risk research and 
development of a revolutionary nature in areas where defence tech- 
nology in the US appears to be falling behind or  in areas where the 



US annot .8t0rd the risk of faUiag behind'. The Committee, there- 
fan, desire that tbe Ministry of Dotenee should retiew whether any 
risks am involved ia tbe projects being routed through ARPA. The 
Committee consider this to be important since they understand that 
ARPA had financed a GOMU-like Project in Burma in 1967 and had 
been responsible for evolving a herbicide warfare programme under 
the guise of food technology reaearch. Tke Coninlittee have also 
been informed that within ARPA is a project called 'AGILE'. which 
is a counter-insurgency research programme responsible for opening 
up limited warfare technologies. 

7.1.76. In view of the biological warfare implications of the bird 
migration studies brought out in the foregoing paragraphs and con- 
sidering the fact that a similar MAPS-sponsored bird migration study 
in Brazil had been brought to an end hy exposure in the American 
press, the Committee desire that the Ministry of Defence should in- 
vestigate this project in detail immediately with a view to ensrrring 
that no malafides are involved. 

7.1.77. The Committee also note that blood samples of migratory 
hirds had also been sent by the BNHS to the Insritute of Disenscs 
with National Foci. Omsk. USSR. upto 1966. The Conrmittce would 
like to know whether the results of the study of the blood samples 
had been made available to the Government of India and the natrrre 
of the collaboration betwen the BNHS and the IDNF. Omsk and its 
objectives. 

7.1.78. Two other foreign-sponsored projects which have come to 
the notice of the Committee also merit notice in view of their impor- 
tance in biological warfare techniques. Thc first is the WHO spon- 
sored Ultra Low Volume (ULV) Spray experilne~lts for urhan mala- 
ria control being conducted at  Jodhpur and the second is the PL-480 
financed study on Microbial Insecticides at the G. n. Pant University 
of Agriculture and ~echnology, Pantnagar. 

7.1.79. The Committee find that an ULV Spray machine obtained 
from the US under PL-480 funds is being used to spray malathion in- 
secticide for malaria control. The Committee understand that the 
ULV technique is an acknowledged method of spraying acrosols of 
biological warfare agents. According to the SIPRI Report, 'improve- 
ments in agent dissemination technology have a high, perhaps the  
highest priority in CBW programme.' 

7.130. The SIPRI Report goes on to say that 'weather is critical 
to tbe performance of many types of CB weapons. Mwrimum effec- 



t i venas  thus depends on ability (to predict or  measure prevailing 
weather condithns and to exploit the air streams occurring over the 
target. Thc particle size in which the payload of the CB weapon is 
dirrseminated is also critical. Efforts to improve acrosol generating 
techniques are presumably a prominent feature of the large area 
incapacitating weapon systems'. The Committee find that the UN 
Consultant experts on CBW had also observed that most pathogenic 
agents are highly vulnerable to environmental stress such as tem- 
perature, solar radiation, humidity, etc. and that 'the inactivation 
process of BW agents which is governed by several factors are now 
the subject of aerobiological research'. 

7.1.81. The Director General, Health Services had stated during 
evidence that 'theoretically the possibility of using the ULV machine 
for purposes o ? h r  than the spraying of insecticides, for which it is 
primarily meant, a h  an aerosol for spreading virus or bacterial infec- 
tion ir, definitely yes' The Committee. therefore, desire that, in view 
of the possibility of the misuse of the experiments, the project should 
be critically scrutinised and evaluated in all its aspects and necessary 
safeguards adopted. 

7.1.82. The Committee also find that Jodhpur had been selected for 
the ULV spray experiments out of Kota. Bilcaner. Ajmer, Jodhpur, 
Ahmedabad, Baroda and Broach considered for trial, a3 it had the 
highest incidence of malaria and the State Government had also 
agreed to provide the man-power and transport facilities. I t  is not, 
however, clear to the Comnaittee why only seven towns in Gujarat 
and Rajasthan had been considered for the trials. The Committee 
would like to know whether other state governments had been ap- 
proached for affording the facilities. 

7.1.83. The Committee have been informed that it is now pro- 
posed to shift the experiments from Jodhpur to Ajmer. The Com- 
mittee are unable to understand the rationale for this especially in 
view of the fact that the incidence of malaria in Ajmer in 1974 was 
only 864 cases as against 35,979 cases in Ahmedabad. The 
Con~n~i t t ee  would, therefore, like to be inforbed of the circum- 
stances leading to the selection of Ajmer for the experiment and 
on what considerations this decision has been taken. 

7.1.84. The object of the studies on microbinl pesticides at  Pant- 
nagar is to experiment on biological control of insects and pests 
tkrough parasites and predators. The Committee imderstand that the 
microbial pesticides require microcapsules for encapsulating the 
viruses and, according to the SIPRI Reprt, micro-encapsulation is a 
technique for wrapping micsroscopic  articles in individual protec- 



tive ctl.tbgs. This techniqy is used by gum warfare experts to pro- 
tect the BW agents from s u n w t ,  etc. and to preserve tho v h  
in am d y  amble form for 8 lamg time. In this context. the SIPm 
Report points out that microbial pesticide research 'provides infor- 
mation on the feasibility of disseminating microencapsulated BW 
agents'. The Beport states that 'pesticide rcscarch is likely to ron- 
tin* providing impetus to the CB weapon programme' and adds that 
'tbe possibilities of spin of into CB technology from such activities 
are obvious -ugh.' 

The Committee desire that this project should also be evaluated 
immediately by an expert body. Such an evaluation, in the opinion 
of the Committee, is absolutely necessary in view of the revelations 
brought out in the W M U  Project and the BNHS Bird migration 
studies. 

7.1.85 From the information furnished by the Ministry of Health, 
the Committee find that the Indian Council of Medical Hesearch 
has two other projects-'Human Biology Studies on Differential 
Tisslle' and 'Conducted Study on Infective Hepetitis in India'- 
which have again been sponsored by the Office of Naval Research, 
USA. Similarly, a grant for the purchase of equipment and labo- 
ratory supplies. which are not available in India, for a project on 
'the Relative Role of Cardiac Effects in the Regulation of Cardio- 
vascular Functions' in the Vallabhai Pate1 Chest Institute, has been 
given by the US Air Force, through the European office of the 
Aerospace Reseawh, Brussels, Belgium. Thel Committec fail to 
understand why such collaborations with the US Navy and Air 
Force in these studies and have been permitted. 

7 1.86. The various projects that have been examined by the 
Committee in the foregohg paragraphs raise the basic question 
about the way scientifk activities and related research are spon- 
sored and run in the country. What causes great concern to the 
Committee is the absence of any explieit policy frame and a well- 
defined institutional mechanism within the Government for review- 
ing projects, in sensitive areas and filds, of high scientific or tech- 
nological content, promoted and/or actively participated in by 
foreign agencies. The Committee use the term 'sensitive areas or 
fields' not merely in the narrow sense involving military installa- 
tions or military information, but in an all-embracing sense. The 
Committee. therefore, recommend that the following urgent steps 
should be taken by Government: 

7.1.87. Government shmld identify a set of scientific or opera- 
tional areas in which investigations by foreigners or by foreign 



assisted programmes should be subjected k, the most carcfbl and 
eamprthmdve scrutiny on a caseby-a* bmsis before gmernment 
approval is given for the initlation of the project. Tbe Jciedtflc 
area8 selected a t  a partbcular pobt of time would need to be d&ed 
h the context of the prevalent international dtuation and advances 
% science and technology. 

1.1.88 To start with the Committa would suggest #e following 
areas: 'F, 

(a) any and all a s w b  of weaonography and research related 
to ocean resources, and our coastal areas; 

(b) any and all aqwcts relating to meteorology and weather, 
specially weather modification projects; 

(c) remote sensing by aircraft and satellites, particularly for 
the assessment of natural resources; 

(d) areas in biology. such as microbiology. epldimeology (how 
diseases arise. are propagated and diffused), ecology and 
virology; 

(e) all aspects of toxicology, whether ,of drugs, pesticides and 
other chemicals: 

(f) the propagation of radio waves, including studies aimed 
a t  collect in^ information about the ionosphere and other 
upper atmospheric lavers over our country: 

(g) any and all scientific? investigations in border areas such 
as "Himalayan Geology". 

11.89. Government should decide that all proposals for s c ~ t i f l c  
investigations proposed to be undertaken In these defined areas with 
the help of or in any association with foreign organisations or with 
foreign monies from any source should be sent by the Ministry, 
Agency, Laboratory or private institution concerned to a nodal point 
within the government for a comprehensive review and clearance. 
This nodal point should be a high power Committee of Scientists 
headed by the Scientific Adviser to the Ministry of Defence but 
cm include. and perhaps ought to include, other high secmrity 
agcncies of Government. The Committee desire that once this 
mechanism has been set up, it should also review all misting pro- 
jects of the types mentioned in the preceding paragraph. 

7.1.90. The Committee would like to'place on record their deep 
appreciation of the signal service rendered by Shri Raghavan, 
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BdEtot-tnC1Mef and Dr. Jagamman, Scimcc Cornspadent, Presa 
'mast of Indfa by dmwIng atknt im to Ute patcnthl b u r e r  to tb, 
r#.ar3ty and health of the country l n h m n t  in nsclrmh prajecb 
Euried out in the country in whkh foreign institutions, especially 
loniga military organkations, have evinced snbotantial interest. 
The Committee are happy to flnd that both Dr. Japaraman, who 
wrote the article on foreign participation In m r e h  -acts in 
I*, a d  Shri Raghavan have displayed exemplary canra(Ce and 
dedication to the interests of the country 1n exposing the possible 
intentions of the eollaboratin~ agenccis in these research projects, 
which are capable of causing havoc by their relentless work. The 
Committee have also been informed that it was Dr Jayaraman who 
had written the article on the import of worm-infested hop plants. 
which had been examined by the Public Account5 Committee in 
their 136th Report (Fifth Lok Sabha), and brought into focus the 
defects in the licensing procedure for the import of plant materials. 

7.1 91. Equally praiseworthy is the contribution of the 'Scientific 
Worker' who wrote the first article in the National Herald, tn 
February 1W2. on the Genetic Control of Mosquitoes I h i t  Project 
The Committee congratulate the writer of this article also for his 
fearness reporting on issues which are vitally important to the 
country. The Committee also appreciate the foresight of the Fditor 
of National Herald in allowing publication of such a vital infor- 
mation. 

7.1.92. What causes deep concern to the Committee is the alleged 
uncooperative attitude displayed by the Ministry of Health. Indian 
Councjl of Medical Research, Director of Malaria Eradication Pro- 
gramme and the representative of the World Health Organisation. 
Dr Rajendra Pal. who considered the project 'sensitive to the Indian 
Press', towards the investi~ations of Dr Jagaraman and their re- 
luctance to give an opportunity to the Press Trust of Indfa to clear 
their doubts and suspicions arising out of the information gathered 
by them on various research projects of doubtful utility conducted 
in the country under the aegis of foreign organisatlons. After an 
examination of the mass of material made available both by the 
Ministry and the Press Trust of India, the Committee find that Dr. 
Jayaraman's article was not a figment of his imagination, but the 
result of a pains-taking research and intensive study of authorita- 
tive published works, reports, etc. In fact, it is also significant that 
it was the publication of this article which set in motion the dis- 
cussions on the subject in Parliament and galvanised the Govern- 
ment into action to evalu&e the Genetic Control of Mosquitoes Unit 
Project and consider suitable safeguards 



7.1.93. The Committee dro note with interest the view expratad 
by S M  B y h r v u r  that even after tnenty dght yars ef 
am, 'my psrroa with a brown or Mack skin g e b  nolrba'e', krt '8 
ah& drln has an aotomrtic "eatre".' If thlo 1. h e ,  tt b lndead 
a d oonment. Tbe Commltta are rrbo sarpnibcrll to ftnd tbrt m e  
t h e  hd ban a rd-1 to discma tbe projet with the lndJrn p.ca 
the Dltcctor Gcxhal of the Indian Council of McdicaI IILareoreh bad 
all the some talked to n correspondent of the 'Washtngbn Port'. 
The Committee hope that a11 authorities concerned wouY extent 
proper ooopentioa to the Fourth Estate in such vital issues in 
future. 

New Delhi; 
April 28, 1975 - ---- 

Vaisakha 8, 1897 (S) 

JYOTIRMOY BOSU, 
Chairman, 

Public Accounts Committee. 



APPENDIX I 

(Vi& Para 3.2.1) 

An Agreement far a Collaborative Research Project on the Genetic 
Control of Mosquitos between the World Health Organization and 

the Govemrnent of lndia 

The Government of India (hereinafter called "the Government") 
and the World Health Organization (hereinafter called "WHO"), 

Recognizing that the preliminary experiments on the genetic 
control of mosquitos have shown promise and that if advanced ex- 
periments are successful these methods wouM have significance not 
only in India but for the rest of the world. 

Recognizing also that genetic control methods do not require a 
recurrent outlay of foreign exchange to purchase supplies and equip  
ment from sutside the country. 

Desiring therefore to obtain agreement for the establishment in 
India of a collaborative research project for experiments en the gene- 
tic control of mosquitos, particularly with reference to the purpose 
of the project and the responsibilities which shall be assumed by 
each of the parties. 

Declaring that these responsibilities will be fulfilled in spirit of 
friendly co-operation. 

HAVE AGREED AS FOLLOWS: 

Part 1 

Basis of Relationship 

The basic agreement concluded between WHO and the Govern- 
ment of India on 16 July 1952 provides the basis for relationship 
between the Government and WHO in 'this research project and the 
articles of this Agreement are to be interpreted in the light of the 
Basic Agreement insofar as they may be applicable to research acti- 
vities of WHO. 

The project will be a collaborative one between the Government 
and WHO supported from PG480 funds to be provided by the Depart- 
ment of Health, Education and Welfare of the US Government. 
These funds will be placed a t  the disposal of WHO by an agreement 



between the US Government and WHO. In addition WHO will 
provide funds from its regular budget for the recruitment of a Pro- 
ject Leader and other professional staff and for the purchase of cer- 
tain ~Llpplies and equipment not available in India. That detailed 
project with cost estimates pertaining to PL 480 funds will be pre- 
pared in comultatron w ~ t h  the Government before the project is 
initiated. 

PART I 1  

Area of Operations for the Research Propct  

The area of operations for the research project will be selected 
by WHO in collaboration and consultation with the Government and 
the Indian State concerned 

PART I11 

Research Pro,q~am~rw 

In thc initlal phase of thc research pmlect a study of the ecology 
and biology of Cules fat~gan.s Aedrs negypt~ and Anopheles stephensl 
particularly with regard to the dynamics of mosqulto populations 
and absolute density of these species In the expcr~mental area will be 
performed. 

Expcrlments will bc s~multancously ~ n l t ~ a t e d  to develop suitable 
strams of these mosquitoes for genetlc control. Bio-engineermg stu- 
dlcs will br carried out to set up ~nsectarles for the product~on of 
l x g e  numbers of hcaltl~y males of thvsc strams and to develop the 
most economical procedures to produce these strains Techniques 
for  the separat~on of sexes will have to be perfected. 

The performance of released males will be studied under labo- 
ratory, cage and field conditions and computer models will be deve- 
loped to determine the best ratio of released males to natural males. 

The method of assessment of results will be perfected and pilot 
experiments will be carried out to demonstrate the feasibility and 
practicability of this method. 

In the terminal phase of the project investigations will be conti- 
nued in the experimental areas to study the build-up of mosquito 
uensities and the extent of the number of releases required to main- 
tain the area mosquito-free. 



The broad lines of policy upon which the work of the project will 
be based will be agreed upon between representatives of the Govern- 
ment of India and WHO. The technical implementation of the pro- 
gramme of the project, review of the progress and periodic assess- 
ment of the programme will be performed in accordance with-pro- 
tocols established by a meeting of investigators comprising represen- 
tatives from the Indian Council of M d c a l  Research (ICMR), 
National Institute of Communicnble Diseases (NICD), United States 
Public Health Service (USPHS) nnd WHO. A11 mretings will be 
convened by WHO. 

Further research may & performed on completion of these initial 
objectives in terms of Part VII of this Agreement. 

PART IV 

Admznistmtion and assignment of responsibility 

The research projects u ~ l l  hc conducted under the techn~cal and - 
admlnlstratlve rcspons~hlllt\. of WHO in collaborat~on with the 
Governm~nt.  through a Research U n ~ t  to be estnbl~shrd by WHO in 
I n d ~ a  on the gent~c  contnd of mosquitoes 

The Project Leader appmnted b l  WHO shall undertake the tech- 
nical and operational d~rectlon of the p ro j c~ t  In accordance with the 
research protocols referred to in Part I11 of this Agreement and in 
consultat~on wlth a national counterpart nommated by the Govern- 
ment. 

The administration of the project shall be the responsibility of 
the WHO Project Leader who shall control finance, discipline and 
other administrative matters related to the project. 

The WHO Project Leader shall have full powers to act in colla- 
boration with the national counterpart to meet any operational 
agency that may arise and take immediate decisions for remedial 
action. 

The required reports will be drawn up  by the WHO Project Lea- 
der in consultation with the national counterpart. 

The Government agrees to  assist in every possible manner in the 
proper functioning of the project. . . 
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PART V 

WHO Cbmmitmonts 

Subject to the availability of funds WHO shall provide: 

1 .  P e r s m l  

1 Project Leader and 2 proftvsional staff. 

Additional staff and short-term consultants as required. 

2. Payment for contractual services 

WHO shall reimburse to ICMR the cost, in addition to a service 
fee, of national staff recruited and provided to the Research Unit. 

The selection of the national staff and the necessary arrangements 
relating thereto shall he the subject of an agreement to be concluded 
betweem the ICMR and WHO. 

3. Premises, Equipinen./ and Supplles 

3.1. Ofice and Laboratory Space 

Laboratory and office premises will be rented and equipped by 
WHO and paid for from the funds of the project. 

3.2 Vehicles 

As required by the Research Unit in terms of the agreed proto- 
cols. 

3.3. Scientific Equipment and Supplies 

Scientific equipment including air conditioners and humidifiers 
and supplies for Jhe project will be provided in an amount determin- 
ed by the protocols referred to in Part  I11 of this Agreement. 

4 .  Operating Expenses 

WHO shall bear all costs of the routing operation of the research 
activity in terms of the objectives and technical protocols referred to 
in Part  111, including liability insurance for the vehicles, the provi- 
sion of fuel and oil and the maintenance of vehicles and other e q u i p  
men't. 



All vehicles, air conditioning equipment, scientific equipment and 
supplios provided by WHO shall remain the property of WHO during 
the course of the project and may be freely moved within the coun- 
try. 

Those residual values of equipment and unconsumed supplies and 
materials remaining a t  the completion of, or termination of, the pro- 
ject will be made over to the agency continuing or entrusted with 
this or allied work. 

PART V1 

Government Commitments 

In support of this research project the Government shall facilitate 
the procurement of material and equipment and other facilities. 

The Government shall provide assistance to acquaint the people 
in the operational area with the objectives of the project and to 
secure their goodwill and cooperatien. 

The Government shall facilitate visits by WHO staff and consul- 
tants to the Research Unit as  required in the course of the investiga- 
tions. WHO shall notify the Government in advance of such visits. 

The Government shall be responsible for dealing with any claims 
which may be brought by third parties against WHO, its advisas, 
agents and employees and shall hold harmless WHO, its advisers, 
agents and employees in case of any claims or liabilities result- 
ing from operations under this agreement (other than third party 
claims relating to the use of the motor vehicles provided by WHO for 
the project), except where it is agreed by the Government and WHO 
that such claims or liabilities arise from the gross negligence or wil- 
ful misconduct of such advisers, agents or employees. Notwithstand- 
ing the full powers extended to the WHO Project Leader under the 
provisions of Part IV of this Agreement, he shall be considered for 
the purpose of this paragraph as acting at  all times as an official of 
WHO. 

a PART VII 
F i n d  Provisions 

1. This Agreement shall enter into force upon signature by the 
duly authorised representatives of WHO and the Government. 



2. Subject to the availability of funds this Agreement s h d  be 
effective initially for six years, after which the WHO in consultation 
with tSr Government shall review the progress of the project and 
need for further research. The Agreement may be extended for a 
further period of time mutually agreed upon after this review. 

3. This Agreement may be modified by the parties, each of which 
shall give full and sympathetic considerations to any request by the 
other for such modification. 

IN WITNESS WHEREOF the undersigned, being duly authorized, 
have signed this Agreement. 

DONE in threc copies in English. 

A t  New Delhi 
On 16th June, 1969. 

At Geneva 

On 16th May, 1969. 

Signed 
For Government of India 

Signed 
Deputy Director-General. 

For the World Health Organizatian 



APPENDIX I1 

(Vide Paragraph 3.2.3) 

Telephone: 621736 Telegrams: "SCIENTIFIC' 

INTJIAN COUNCIL OF MEDICAL RESEARCH MEDICAL 
ENCLAVE (ANSARI NAGAR) POST BOX 4508. 

NEW DELHI-110016 

P-18 (26) 162-R (pt.111) Dated 19th ~ u g u s t .  1970 

SUBJECT.-ICMR Headquarters OfFice-WHO Genetic Control Pro- 
Fct-StaD of- 

MEMORANDUM 

The Governlng Body of the Council sanctions crention, with 
effect from 25th August, 1970 for a perlod of one year in the first 
instance of a post of Officer-on-Special Dutv In the Headquarters 
Office of the Councll for work relating to the Genetic Control Pro- 
ject and PL-480 schemes, in the pay scale of Rs 1600-100 -2000. 

The Governlng Body of the Council also sanctions the appoint- 
ment, on re-employment basis, of Dr. T Ramachandra Rao as 
Officer-on-Special Duty a t  the Headquarters Offke of the Council, 
for a period of one year, In the first instace, from the date he takes 
over charge. Dr. Rao wlll draw a pay of Rs. 2,000/- p . m . ,  minus 
pension and pension requivalent of retirement benefits, plus usual 
allowances admissible under the rules. The appointment will be on 
the following terms: - 

1. Dr. T. Ramachandra Rao will be eligible to subscribe to 
the ICMR Contributory Provident Fund.  He will, how- 
ever, be entitled to receive the Council's contribution ac- 
cording to the rules af re-employment personnel. 

2. No travelling allowance for joining duty or on termination 
of his appointment under the Council will be admissible. 



3. The appointment will be subject to the other usual con- 
ditions of service under the Council. 

Sd/- T.. D. Joahi, 
for Director General. 

Dr. T. Ramachandra Rao, 
5, VIII Main Road, Mal lmaran,  

Copy t0:- 

1. Accounts Section, I.C.M.R. The expenditure on this ac- 
count will be met from the budget of the WHO Genetic 
Control Project for staff at  the Headquarters OfFice for 
the year 1970-71. 

2. Division I$ PL40 and WHO Genetic Control Projects. 
3. Cashier, I .C.M.R.  
4. Shri M. L. Khurana. 
5. Shri G .  B. Bhatt. 
6. Stores. 

Sd/- T. D. Joshi, 
for Director General. 



Dr 1.H.Gilbea 
(USA) 

Dr.J.E. Graham 
(USA) 

Dr. G.W. Pearce 
(USA) 

Dr. C. B. Craig 
(USA) 

Dr. H. Laven 
(German) 

Dr.W.W.Madonald 
(British) 

Dr. d.P. Schoof 
(USA) 

List of W.H.0. Consultants 8 Trntpormy Adviwrr 

Sep:.Oct.1969 WH@ 1941-42 Complete class work Entomdogist, US Deptt. of &tieulturc. 
Consultant for Ph.D., Chio State Uni- 

venlty. 

Sep'.Oct.1969 WHO M.S.-Entomology University Director ofthe Salt Lake County Mosquito Abatcmnt 
Consulta~t of Utah Mmquito Control District, Midale, Ut.h (USA) 

Specialist. 

W.D. Chemistry. Chief Technical Devtlopnent Labontorirs, NCDC 
USPHS, Savmnab, (USA). 

Mirch 1970 H-ad D-ptt. Biology. University of Notre Dame, Indiana 

;Ma. ,o,  Apr. 7r Insect Ckneticist. 
A r .  71, Sept.- 2 ov. 72, Mar. 73, 
July-0ct.n 

Institute of Genetic?, &bins. 

Mar.70, Aug.72 Research En tornologist G~ss&,o\v. Entomologist, Deptt, of P l n s i t o ~  rzd Entmolo#y, 
Apr-Tulv n.Nov. Scbool of Tropial Medicine, PrrnhroLe Pabcr, Liver- 
fl-Apr.74(Con - pool, 3 U.K. 

sulnnt Project 
Leader) 

Much  1970 Research Rio1og:st 
(WHO Consultant) 

hl?rch 70 Apr.71, Research Biologist. 
April 72 Nov. 72. 
Apr. 73 Nov. n 

Nov.70 Apr. 71 Rncarch Biologist. 
Apr. 72, Xov.73 

Technical Development Labont ories, NCDC, US PHs 
Savannah Ga. U.S. 

Biologist, Investigations L-r, Entomology R e r c m  
Division, USDA Algicultursl Research Dirisi 
Gaincsville, Florid#, USA. 

Ridogis!, Chief, T&i.rl Dewbpment L ahomforier, 
USPHS Centre for Disease k t r o l ,  Sanrnnh, Gc- 
orgia, USA. 



Mr. R. Ford 
(USA) 

Apr.-May 70 Engineering Camegie 1nsti:ws CSDA. Gaineeville. Florida. 
(WHO Consultavt) 

Dr. L.E. Lachance 
(USA) 

Invcstiga~ions Leader. Radratwn Food a r d  Agricultural O g i n i s a t b n  .In ternatirnal 
Biology and  Insect Genet~cs .  Atomic E r e r e  &ncy, Austria. 

Dr. E. Boesiger 
(Swiss j 

Dr. G. D ~ v i n d s o i  
(British) 

Ross Ins ' r tutc 
Luwon Schroi  of Hygiene and Tropical 
Mrdicirc,  b . K .  

Dr. K.S. Rai 
(Indian) 

Apr. Aug, 71 Ncv.72 
July 73 Apr. 73, 
Pr'ov.73 Apr. 74. 

Professor of Uiolsgy a r d  Director hIosqtriro Riolosp 
Training Programme, University of h'otre Damc, 
&:re Dcmc I n d ~ a n a ,  USA. 

Dr .  M.J. Whittcn 
(Austriai; 

Insect Genetist: Commonnralth Scientific and  IndustrlalFcsesrcb Or- 
g a r i s ~ r i n n ,  C a n k r r a  Cit) .  Ausrralia. 

16. D r .  C.M. STITL!! ( U . S . ~  ) 

I 7 .  Dr. G. Pichon (French) 

1 9 .  Dr.  D. Ej ia \on  [USA)  

19. Dr. H. L. Mathis U S A )  

23. D r .  C.F. Clrii \  (British! 

h p r .  71 Ph. D. (Entomdogp 1941 

NOV. 71 
Apr. 73 

Jan. 72 

.-\:;lng C - I I ~ ~  oi Blolog~.  T..chn~cul Uevclopmrnt 
Lab ,ratone% NCDC USPHS. 

G-rl:tl<- Sp:c~ali,r 111 ti-n'tis mcrhtdq of prst a m n ~ l ,  
Univeriity of Briztal. T.crzc, Research L a h m t o r y ,  
D:p:t. England. ot V:terinrry httdicine, Briftol US 18 1 D U ,  

21. D:. K. Di:tz. p::.n11yl 

2 2 .  M,;r V. K:r I? ,112 ,T 1 1 i j  







APPENDIX 111-A 
(Vtde para 3.3.8) 

New Delhi, 
3lst January, 1975. 

Dear Mrs. Gandhi, 

The G C M U Programme has gven rlse to serious susplc~on 
in my mind I have tried to collect informat~nn from various un- 
connected sources and I have come to the concluwm that this pro- 
gramme has been financed by P L 480 for exr ru t~on through 
W H 0 and is primarily meant for the three t h l n ~ s  mentioned 
below 

( I )  To carry on certain expcrimcnts in India which are harm- 
ful to the population and which are not allowed to be 
done in their awn country i.e U . S . A .  

(2) The?. arc experimenting and keeping thin~gs in readiness 
in case the U . S . A .  Government ever wanted to wage a 
chemical, bacteriological or virus warfare against this 
country. 

(3) To prepare themselves to wage a chemical, bacteriologi- 
cal or virus warfare against another country keeping 
India as base. 

The agreement between P.L. 480 Fund Administrator and 
W .H .O .  has expired on 31st December, 1974. Inspite of that this 
is continuing and out of these experiments all the results and And- 
ings will be the property of U .S.  Government. To make sure that 
this does not progress any more, I am writing this bccause I am 
very apprehensive of this programme and I am doing in Lhe best 
interests of my country and the people. 

I earnestly suggest that a thorough probe should be done b y  the 
rnost competent Intelligence Agency at your command. 

Yours sincerely, 
(Jyotirmoy Bosu). 

Mrs Indira Gandhi, 
Prime Minister of India, 
New Delhi. 



APPENDIX IV 
( V d e  Paragraph 3.3.11) 

MOST I M M E D I A T E S  
NO. V.25011~111j74-R1SM 

Government of India 

Ministry of Ilralth ;.rid Family Planning 

(Department of Health) 

New Lklhi dt 10th Fel: .I975 

Sir, 
I am d i r ec td  to refer to your telex rnessage dated thr 15th 

January, 1975 regarding the agrecment s~gned  by the WIIO with 
the  Unlted States Government and to say that on e s a m ~ r ~ a t ~ o n  of 
the aforesaid agreement it is seen that even though i t  w;i\ ~ntended 
originally that the effective period of agreement had to commence 
on the 1st of January 1969 and to extend for a pcr~od of G years, 
the Bnal agreement slgncd by the WHO was far a period of 3 years 
only from the date rof final signature of the agreement, namely the 
3rd July, 1969, by the Director-General of the World Health Organl- 
sation. However, in the text of the agrecment, under Section 
111- "Period of Performance", it has been stated that the  "work 
drscrihcd in Scctio,n I1 of the agreement shall bvpn on the 1st 
Apt 11. 1969 and shall not extend beyond 31st March 1972, unless 
prolided for by amendment to this agreement" This may kindly 
bc clarified. 

2. Even though in your telex message it was stated that only 
two modification had been made in the original agreement, there 



are other modifications which indicate clearly that the intention 
was to enter into two agreements, m e  for the  first 3 yews of the  
project and then for the next  3 years. after the results of the first 
3 years' work were assessed. This had not been brought to  the 
notice of the  Government of India, with the result that they had 
all along been under the impression that only one agrr 

lor the  entire period of the  Project, namely six vcors had been en ered 
into by the WHO with the United States Government. which was 
due to expire on 31st December. 1974. Thc Govcrnmrnt of lndio 
request you klndly to let them know how this was not intimated 
to them earlier. 

3. Subsequently, another agreement had b w n  c>nrtvwl into by 
the WHO with the U.S. Government I t  is 5ec.n therefrom that 
thc United States Government officials lms s ~ < ~ i t ~ l  111:s acr-vt rricnt 
on J u n e  3.  1971, hut the date on which t lw Dirc.cto~-C;t < , c ~ ; l l .  World 
Hcolth Or~anisa tmn had signed the acycc:nt.n! is no; id i rn ted .  
In p:jra C, ~ i n d c r  Section IT in the t r s t  of thtb ;igrt>cnwnt "T'c~.l<d 
of ar:rcemr nt". it has hccn stated !hilt th,: ;1!11.t.t~,11(:iit - i l < c i ;  L K  c c  N I ~  

cffr.ctivc :I: the tlrnc t:f fin.tl ~iiqnntr~rc -ind ,h;il! 111 : 4 % . ' t , : 1 ' 1  k1oytlnd 
thr. 30th June  1!175. unless pro\-idrd for L ; irnc~,lnlc,r:* t (  this 
agrcrment. Thc date on u h i c h  the Direc.tc,r--C;t,n~ I - : I ] .  lt'.tl.lqi ! I t . : ; l l h  
Orqanisat~crn had slgncd t!iis ac~-ei,mcnt ma\-  k i : ~ d i ~  I v  i r ~ t ~ r n ; ~ t c d  
to the. C;c\x:rnment of India for tlwir info1 rwitir~n :2 r.opv ('I the 
agrecrncnt as signed by both pnrt:cs may kintllv tw SLIT:IJ!I{ :I 10  t h e  
Governmmt of India a t  an early date. 

4 I t  IS underbtood that the Unltcd State, Dt'p:~! tn~cf r l  01 t.It,~lth, 
Education and Welfdrc ( P u b l ~ c  Hralth Srrvlcc.sr, ha. 21gr et d to 
extend the WHO ICMR Research Unlt on Genetlc Control of Mos- 
quitoes In S e w  D e l h ~  for a further perlod o f  three vcars The 
Grvernrnent of India may k~ndlv  be 1:,fo1 mt.d whc t h c  r another 
agrtcment has s ~ n c e  bern entered mto 1, the W O L ~ U  1 1 ~ ~ 1 l t h  Org'lni- 
satinn w ~ t h  the U n ~ t c d  States Govcrnrncnt and ~f $0 a ropy of t he  
agreement as  finally slgned mav kindly be furnlsncd to them 
urgently 

Yours faithfully, 
Sd!- 

(V. RAMACHANDRAN) , 
Under Secretary. 



No. V.25011~11/74-RISM 

+ MINISTRY OF HEALTH AND FAMILY PLANNING 

New D e l h ,  the 27th February, 1975. 

To  
The Regional Director, 
World Health Organisation, 
Regional Offkc for South East Asia, 
World Health House. Indraprastha Estate. 
New Delhi. 

(Attentwn Dr. F. I ~ v e n ,  Dtrector. Health ,Wrwes) 

SUB.TECT.-E~emion of the agreement with the United Stales 
Government for financing the scheme of Genetic Control. 
of Mosquitoes in India. 

Sir, 
With reference to your letter No. IR 0529, dated the 26th 

February, 1975, addressed to Mr.  V. Ramachandran, Under Secre- 
tary, I am directed to say that copies of the agreements mncluded 
in 1971 as well as in 1W4 stated to have been attached with your 
letter have not been attached. Only the first page of the agree- 
ment has been attached. I am to request that the full text of both 
the agreements mag kindly bbe furnished to us at very early date., 

2 .  I am also to request that the clarifications souqht for in para- 
graphs 1 and 2 of this Ministry's letter No. V.25011 111\74RISM, 
dated the 10th February, 1975 may also kindly hc furnished at a 
very early date. 

Yours faithfully, 
Sd/- 

(V. P. HARIHARASANKARAN) , 
Deputy Secretary to the Government of India. 



Copy of the letter No. IEl 0529, dated 26th Febntary, 1975 hwa 
Dr. F. Lovea Director, Health Services, WHO, SEARO, New DJb) 
addressed to Mr.  V .  Ramachandran, Under Secy., Ministry of 
Health & Family Planning, New Delhi. 

Sm.-Extension of the agPement with the United States Gou- 
ern- for financing the scheme for Genetic Control of 
Mosquitoes in Indm. 

This has reference to your letter ref. V. 25011)111174-RISM af 
10th February, 1975 on the above subject, addressed to the Director- 
General, WHO, Geneva. 

1. It was originally intended that the project would start operat- 
ing from 1st January, 1969, but the finalization of the agreement 
between the various parties concerned took some time. In fact, 
the agreement with the Government of India was signed only on 
16th June. 1969; after conclusion of this agreement, the agreement 
with the U S Publlc Health Service was signed with on effective 
starting date of 3rd July. 1969. The project was therefore started 
from 1st July, 1969 for a period of six years (i .e.  up to 30th June, 
1975). as was agreed to in Part VII, Paragraph 2 of the Agreement 
with the Government of India. 

2. The US Public Health Service were able to provide funds 
in two instalments for a period of three years each. The agree- 
ment covering the first of these instalments is that referred to in 
paragraph No. 1 above. The agreement extending the Arst one  
and thus providing for the second allotment of funds was signed 
by US htbl ic  Health Service in June  1971 and by WHO on 26th 
October, 1971. The Director-General of the Indian Council of 
Medical Research was infosmed of this a t  the time of the Fourth 
Technical Planning and Review Group meeting held in November 
1971. 

3. A copy of the agreement concluded in 1971 is attached. 

4. A copy of the Agreement signed for the US Public Health 
Services on 20th June, 1974 and for WHO on 2nd July, 1974 for 
the further extension of US P H s  support to the project from 1st 
July 1975 to 30th June, 1978 is attached, which re-amended the 
original 1969 Agreement to a total period of nine years, namely 
3rd July, 1969 to 30th June, 1978. 



I hope that the above points answer the queries raised by you 
')n your above mentioned letter; should you need any additional 
fnforrnation, please write to me at your convenience. 

Agreement No. 01325-2 

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND 
WELFARE PUBLIC HEALTH SERVICE 

An Agrecmcnt Providiny: for the Conduct of Research Under 
Section 104 (b) (3) of the Public Law 480, 83rd Congrcs  and Pub- 
lic Law 86-610, Section 3. 

Parties t o  the Agreement: 

1. The U S .  Departmcmt of Health, E d u r a t ~ o n ,  :~nd Welfare, 
Center for Discase Control. 

2. World Health Orgunisation, Geneva, Switzerland 

Descriptive of Work to  be Carried Out: 

Feasibility Studies on the Genetic Co~~tro l  of Mosquitoes m 
India 

T y p e  of Agreement:  

Amendment (No. 2 ) .  

Eflective Period of Ag'reement: 

7-3-69 to 6-3-78 

Total Funds t o  be Provided During Period of Amendment: 

16,756,179 Indian Rupees 

Public lfcalth Service Collaborating Institution 

Prli . c ~  OiIl:-r n? l T~tl.- Dr. R. G. Principal Investigator nnd Address 
S:'i )I:cn. C'li,:f. Vcc!,>r Bi,>logy and Dr. R. Pal (Gcnrva) 
C P l ' r  1 1  Divivion Clo S. B. Asia R-gional OEicc, WHO 

New Dclhi, India. 

S i I -  C I I ~ : ~  C B lwu-.l~, M. D. Sd.1- Halfdun Mahlcr. M.D. 
.4 $ 1  .ra:~' Sxrc tary  f,)r 1-It.alrh Director-General, World Ikalrh 

Organization 



US. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PUBLIC HEALTH SERVICE 

Project No. 01-425 
An Agreement Providing for the conduct of a Project described 

hceinunder Section 104 (b) (3) of Publ~c  Law 83.43 amended, 
between the United States of America as represented by Hwlth  
S e w w e  and Mental Health PHs, DHEW authoriscd by the Sig- 
natures below, and World Health Organuatton, Geneva, Switwt- 
land, authorised by the signature below 

P.!21 1 3  0:: \(;'lBRMBNT tit Ycan AGRE13MRNT AMOUNT (in local 
curwncy) 

FX ).'.);Ei) I'R IJECT PERIOD I PROJECT Ks. ~ , ~ q z , y x ~  
r m L  TRAVEL ? - 7-3-69 I\)  6-3-75 

I N T L  TRAVEL 0 

I'ildLtC IXaiLTH SBRVICE SUB-TOTAL Rs. 8,646,000 

AGENCY : H-alth Sxviccs and Mental Rcviscd Total . Rs. 14,588,500 
H:alth Aiministration. 

3 3 1 1 U  : C .n.r- f.,r Dls-aw Cmtrol COLLABORATIVB INSTITUTION 
World Health Organisa~~crn . 
PRINCIPAL INVESTIGATOR AND 

PLACE O F  WORK . 
t i  F. S-hj>l ,  Ph. D. Technical Mr. j. W. Wri t (Gtneva) C/o .  S. E. 
L) .v:l jp n.n' la5 ~rator~es  L l b  rratory Aqia Reginna?OSc[ WHO h.( u I), lbi, 
U.VI i m Savannah G-orgia. India 

Authorizing Signatures : Authrrizing Signatures : 

S1.1- David L Seuccr, M.D. Sd.1- M. G. CANDAU 

Dirtcror C r n t x  fur  Disease Cmtml  Director Gcncral Wodd Hc all h 
Organisation. 

Date.June 3, 1971 

T I T L E  I TITLE 

Si .1-  Wdria?l, H. Clpr, M.D. 

Awistnnt Director for International Affairz -------- 
OPPE, HSMHA 



232 

Tfm. D u e  TI= i 

For .Admini~rrm've Uu only Payee or Pinanciol Oflice 

INC. OR DEER I , I  37631 .j3 TITLE i Assbunt Director-Genera) 

TOTAL . 19115539.47 ADDRESS 
World Health Or(~snicarinn Gra \a. 

Switzerland 

BRectivc month of  obligation---- 

1 WORLD HEALH ORGANISATION 

World Health House. 

Indraprastha Estate, Ring Road, 

New Delhi-I, India. 

In reply please refer to IR. 0529, 28th February, 1975 

Dear Mr. Hariharasankaran, 

Su~~~c~. -Extent3 ion  of the agreement with the United States Gov- 
ernment fo+r financing the scheme of Genetic Control of 
Mosquitoes in India. 

With reference to the first paragraph of your letter No. V.250111 
111174-RISM, dated 27th February, 1975, we regret to oversight by 
which the full text of both the Agreements was not attached to 
my letter of 26th February. The full texts are now enclosed. 

With reference to your request in the second paragraph for 
further clarification of questions raised in paragraphs 1 and 2 of 
your Ministry's letter of 10th February, 1975, I have the following 
comments: 

1. The reason for the 6-year project starting from the begin- 
ning of July, 1969 is that stated in paragraph numbered 
1 of my letter of 26th February, namely that there was a 

. considerable delay in finalizing the agreement with t h e  



Gavcrnmcnt of India, which was in fact a pre--quldte. 
to the agreement with the US Public Heatth Service. 
The copies of letteia referred to in (2) below are also 
relevant to this point, i.e. to the delay of the starting 
date first from 1st January, 19dEI to 1st April, 1969 and 
subsequently to the beginning of July 1969. These de- 
lays did not affect the total of the originally foreseen 
periad of six years with the result that the ending date. 
of the WHO'S agreement with the Government of India 
became 30th June. 1975 instead of 31st December, 1974. 
I trust that this clarifies your query. 

2. With regard to the impression which had been gained by 
the Government of India that the original agreement 
between WHO and the US Government was due to ex- 
pire on 31st December. 1974, a part of the explanation is 
given in ( 1 )  above namely that the starting date was 
unavoidabl .postponed by six mcsnths. As regards the 
first agrcevcnt with the US Government covering onlv 
three year:, this information was contained in the se- 
cond paragr-anh of the letter of 23rd December, 1968 
(ref. V2 445'13(a) (India) from Assistant Director-Gene- 
ral of WHC,. Dr. A .  M .  M. Paye. addressed to Dr.  P .  K .  
Duraiswami, DGHS. Government of India (copy attach- 
~ d ) .  From this you will clearly sep that the Govern- 
ment was informtd that the US Public Health Service 
had at that stage reserved funds to support the first 
three years cf work. In a further letter of 13th May, 
1969 (copy :tttac!ied) from Director-General of WHO 
Dr. M .  G .  Candau, to the Minister of Health and Family 
PlanninS and Works, Housing and Urban Development, 
there was a f~lr thcr  reference to the urgency of finalizing 
the agreement between WHO and the Government of 
India. As already stated in my letter of 26th February, 
this agreement was actually signed on 16th June, 1969 
only. 

I believe these two letters, and particularly thc first, show that  
in fact the Government of India was aware at the time that while 
the agreement between the Government and WHO covered the 
full six year period, the first agreement with the Government of 
the United States would only cover the first three full years of 
the total six year period. 1 can assure you that there wa9 not a t  
any time any intensim to conceal from the Government of India 



that  the support to the project provided by the US Government 
would be in the flrst instance cover the fbzt three years. 

I trust that the above commente sufficiently clarify further the 
.first two queries in your Ministry's letter of 10th February, 1975. 

Yours sincerely. 

=/- 
for F Loven 

Dlrectur, Health Services. 
Mr P. V Har~harasankaran, 
Deputy Secretary to t h y  C;ovcrnment of Indla, 
Minlstry o f  Hralth and Family Planning 
Nlrnlan Uiiavm, 
Ncw Dclhi 
Envls 2 agrcemcmts (full tcxts) 

Copy of It~tter dt 23-12-3968 
Copy of lcttrr dt 13-5-1969 

cc: The WIIO Representative, New U c l h  

WORLD HEALTH ORGANISATION 121 Geneva 27 
In reply please refer to V2/445/12 (a)  India 

23rd December, 1968 
Dear Dr. Duraiswami, 

I have pleasure in sending under cover of this letter three copies of 
a draft agreement for a collaborative research project on the genetic 
control of mosquitos between the World Health Organisation and the 
Government of India. I understand that this agreement has been 
drawn up in terms of the discussions that were held between Mr. 
Naraln, yourself and members of your staff during Mr. Wright's visit 
to Delhi from 4 to 6 November 1968. I would be grateful to have 
your comments on this draft so that a final document can be drawn 

' 

up for submission to the Government of India for formal approval. 

An element of urgency is now entering into our negotiations for 
the financing of this project. We have been informed by the United 
States Public Health Service that funds have been reserved to sup- 
port the first three years of work but that these can be held only un- 
til the end of April 1969. In the circumstances, it would be most im- 
portant for the Government of India and the World Health Organi- 
zation to reach agreement as to how this project should be conducted 



no later than the end of March, this will allow us to ilnalise the agree- 
ment  for the funds witb the United States Government during April 
1989. . c 

I am sure that you will agree that this project is of the greatest 
importance not only to  India but countries throughout the world 
where genetic manipulation might be a solution to their national 
problems involving vector control. I therefore look forward to your 
collaboration in reaching a speedy decision on this agreement. 

Yours sincerely 
Dr .  A .  M .  M.  Paync 

Assistant Director General 
Dr P K .  Duraiswam~ 
D~rertol-General of Health Scrvices 
Go\.ernrnent of Indla 
New Delhl - 
Indm 

. . ENCLS: (3) 
WORLD HEALTH ORCANISATION 121 1 Ccrwva 27 
In reply please refer to V2I445 12 (a) Indm 

Sir, 

In have the honour to refer to your 1ettc.r F.18-41/69-HISM dated 
23 April 1969 m d  ~ . o u l d  hke to express m y  appreciation of your com- 
ments on the draft agreement for a collaborative research pro~ec t  on 
the genetic control of mclrqrlrtus between tho World Flctslth Organiza- 
tion and the Government of India. 

The first and the last points are  acceptable to the Organization. 
The last paragraph in Part  I (page 2) and paragraph 6 in Par t  !I 
(page 2) have been amended as proposed by you. However, regard- 
ing the question raised on the disposal of equipmcmt at  the  termina- 
!inn of the project, the Government will be aware that this is negoti- 
3ted in all cases b,v the Government of the United States of America 
2nd the collaborating institutions. We have thc.rtll'orr included the 
standing clause used in all PL-480 agreemcnls in Part V, under para- 
:raph 5 (page 4). 

There is some degree of urgency in finalizing the agreement bet- 
ween WHO and the Government of India as we have been informed 
by the Government of the United States of America that the  PL480 



funds allocated for 1969 will be retained by them only until the mid- 
dle of May 1fW. I am enclorriag: two copien of the &ped agreement 
end should be grateful if you would be kind enougll to sign both 
copler, retain one, and return the other to me as soon as possible. 

I have the honour to be 

sir 
Your obedient Servant 

Al .  G. Candau. M.D. 
Director-General. 

The Minister of Health and Family Planning 
and Works, Housing and Urban Development 
Government of India 
New Delhi 
India 

ENCL: Signed Agreement (2 copies) 

cc. The Minister of External Alhlrs of India, New Delhi The Per- 
manent Representative of Inira to the United Nations Office and 
other International Organization at Geneva. 



(Vide Paragraph 3.7.8) 
Minutes of the Meeting that took place in the Health Secretary's morn 
at 10 A . M .  on 6.11.1988 regatding the "Genetic Control of the Culi- 

cine Mosquitoes". 

The following were present:- 
t . Mr. G mn.i Narain, Health S r c ~ t a r y .  ) 
2 .  M'. ( j .  Pimputkrr. AiJ1. Sxrrtary. 1 Ministry of ][ealth, l:p&~rl>, (;r,,,cm- 
1. M. R N .u I i l l  ~ k .  J,,inc S:cr:tary [ mcnr of' l n d ~ a .  
4.  M r .  A.  S .  BIWJ. D Sxrctary. J 
5 .  Dr. J.W. Wright . . - W.FI.0. GENEI'A 
6 .  Dr. B. I&nlatcvic . . . 1 

) w.1r.o. SEARO. 
7.  Dr. S.  P. Rqmkrishana J 
d .  Dr. P.K. Daraiswami. Director General] 
v 1):. J . U .  Sr~vr\tav,  r\.tdl. Director ) D.G.11.S. 

G:n-ral. I 
I 3 .  Dr. R.L. Tancia, Director G:neral . . 1.C.M.K 

r I .  1).. N G.S. K ~ g h i v a n ,  Dlrccror. N. l .C.D.  
r 2 1);. M r t r ~ ,  S'ate M 1 I u i ~ l o g 1 \ 1 ,  Ifaryam. 

---- 
The Secretary welcomed Mr. J .  W.  Wright and the others and 

requested Mr. Wright to explain the concept of the WHO global Re- 
search Programme and the place of the proposed Project in India 
M r .  Wright thanked the Secretary for his kind words and the Gov- 
ernment of India for their collaboration in the development of this 
important Project of "Genetic Control of Culicine Mosquitoes in 
India". He stated that the Project would have significance not only 
for India but for the rest of the world. The Project would be a col- 
laborative one between the Government of India and the World 
Health Organisation supported from P . L .  480 funds to be provided 
by the Government of United State. These funds would come from 
the 10 per cent P.L. 480 funds at the disposal of the Govt. of United 
States. They would be in Indian rupees equivalent to 2 million 
United States Dollars. The funds would be paid to W . H  .O .  under 
an agreement between the United States Government and W . H . 0 .  
A second agreement regarding the collaboration between the Govcrn- 
ment of India and the World Health Organisatior~ would also he no- 
cessary for the implementation of the project. The purpose of this 
meeting was to arrive at an understanding on the basis of such an 
agreement. WHO would establish a Unit from the regular budget 
of the Organisation consisting of 3 WHO staff members. Certain dol- 
lar funds would be available for the payment of salaries of con- 
sultants and also for certain items of equipment which could not be 
procure within India. One of these three WHO staff members would 
be the WHO Project Leader. He  would be responsible for t he  admi- 
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nistration of the  Project in c o l l b o r a t h n  with the fntemational Indian 
counterpart. WHO would seek to engage experta in the Project. 

The subject was discussed in detail and tbe following agreed con- 
cluaions were reached: - . * 

The p r o ~ e c t  should be flexible enough to embrace research 
not only on the C U ~ X  Fatigana and Aedeg Egypt1 but also 
A. Stephenxi which was of special interest for India. 
There would be a planning Cumrnittee at  tht: highest level 
which would have on i t  representatives from the Government 
of India, and the W . H . O .  The function of this Committee 
would be to lay down the broad lines of policy and its Im- 
plemcntiction . 
A second Con~rnittce cons~sting of representativcs frum :he 
C~ovt*rr~mc*li1 of lrid~rr and W.II  .C).  which w o d d  draw up the 
dctailcd prc)grairimc. cq~erations. 

7'111, I;r)?qcrl~~ncnl o r  India would nominate! a Project Leader 
who wc~uld he t h e  national cvunterpart of the WHO Project 
Lc;~rlcai- arld t h e  f ' i r ~ j ~ ~ t  would bc carried out these two 
in consultation with each other. 

The Tltlc. ( l f  the Project with the following wording- 
"A col1:~borativc Rc.sc.urch Project of the t;c~vernment of 
l t i d ~ a  n l ~ d  W . H .  0. on the Genetic Control of Mosquitoes" 
Would rcfltct 1 h r  spirit nf coll:ll~orat~trn Iwtu~.cri thc Gcv- 
crnmcnt of India and W.H.O. 
That besides the Government of India and W . H .O . .  the Gov- 
ernment of Har\.ana or any other State Government con- 
cerned would be a partner in the Project. 
Full powers would be given to the WHO Project Leader to 
act in collaboration with the National corintcrpart to meet 
any  emergency that may arise and take immediate decisions 
and remedial actions. . . 

Thr  ndtional staff will be recruited by 1.C.RT.R. and p ~ ~ v i d -  
ed to the Project. For the  duration of the PrCiect, W . H  .O.  
would reimburse the cost to the ICMR in addition to a ser- 
vice fee .  

The budget of the Projcct would be drawn up jointly by the 
Gosernment of India and W .El. 0. 

The administration of the Project would be the responsibi- 
lity of the WHO Project Leader who would control finances, 
discipline and other matters related to the Project. 
The procurement of supplies and equipment W O L : ! ~  
arranged by the WHO Project Leader in consultation with 
his national counterpart. 



12. Laboratories premises may be rented by W .H.O. and paid for 
from the funds of the Project. 

13. REPORTS: The required reports will be drawn up by the 
project Leader in consultation with the National counter- 
part - ... 

In conclusion. Secretary observed that a draft agreement on the 
above lines could be drawn up for further consideration b!. the parties. 

Comments of t h ~  Director Nat:onal lttstittctc o j  Con~n~un~ccrble 
Disewes 

SUW~JT.--W.H.O.  Restricted document "Report to the Director-Gu- 
nc!.:il Inforriicll cc-nsultat~ons on thr pro\)osnl for a pr a j t ~ t  
on  thc Genetic Cont:ol of Culicinc nlosquitocs i n  I71di.1, 
~ P ~ I C ' ~ . ~ I ,  3 O f J t  ; \ ~ i f ~ ~ f -  21id %Z(Z!/ .  l!W){'' 

The followinc ctrrnnicnts are offered for favour of information , ~ n d  
necessary action: - 

1. General. 
1 .1 .  'This pr(,jt>ct rcprxst.!:!! an  ~ ~ ~ ! ~ r c j l ; , .  1-it>nr ; ~ i ) j i l l l i l ~ t l  t ! ,  tht. 

control rf n.. )s: ju::rws :111r! ! h~zr  ( !!! t -vr~i l tu , . l i~ , : ! i t b  ( , , !111-01  w:~cl~c.:~tlon 
of nwsc1ulto l m n c  diseases For the present tht- project does not I n -  
clude All()j~lii>ic~ s!: t t ~ ~ ~ i ~ i i  Lve are concerned ccju;~lly, if not ~~rl:tri t-  
ly, about A.  stc8i~herisl tl.nnm~ltterl malalia pnrtic:~lariy lir u r b a n  ; r r ~ ; ~ s  
in the rontcxt o f  thc N . M  E . P .  (Ncyghbouri~~g r.trurit.ric~s like Iran 
art. also facinl: similar sltuat~on with regard to l~isecticidc resistance 
of A. stcphensi) . 

1.2. Thc need for such studies of ncwer approaches or. tcchni- 
ques, has been accentuatvd by the devrloptnent of rcsistmre by culi- 
cine mosquitoes, thereby stalling or threatening to do so attempts at 
control of filaria and haemorrhagic fever transmitted by C .  Fatigans 
and A P ~ P S  a e ~ y p t i  respectively. The csperienccas in such :;lurlii)s c .1  c3n 
globally (Genetic manipulation of mosquitoes) so far. has becn neR- 
ligible or very little. The numerous lacunae in the understanding 
and studies in vector biology and behaviour, genetics of mosquitoes, 
of technical and technological know-how of bio-engineering, radio- 
active biology etc.  and above all the prohibitive f7n;inces nreded for 
such studies have stood in the way of any country embarking on the  
same and studies even by the WHO have been verv res t r i~ ted .  These 
facts have becn amply brought out in t h ~  projc::.! nrt;rr untlcr consi- 
deration. However, with regard to C .  fatigans, thc small scaie study 
in this direction by WHO, Geneva, in an isolated village OKPA near 
Rangoon. Burma have stimulated further activities in this field and 
hence this document. It is, however. to he noted that even the small 
scale studies in the isolated small village of OKPA are NOT. it is 
learnt, continuing. For these reasons the need for such a study has 
to be accepted. 



However, the scanty knowledge, the numberous lacunae and dim- 
cult pmblems are so manifest that they have been surnmarised suc- 
cmctly in the cautiously worded statement in the  document under 
conslideration on page 8 which runs rn follows: Although limited re- 
sults to date are promising, and the concept seems wund in theory, 
succerrs or failure cannot be predicted at this stage. There are many 
problems to be resolved. Some of these are sequential. each step de- 
pending upon the results achieved in the previous step. Should the 
experiment on operational feasibility of genetic control be a success, 
the project would have achieved a major break-throtgh in public 
health. Even if the uperaticmal experiment is a failure, the under- 
standing of biology and behuviour of insect pondations would be 
greatly .advanced, opening up new vistas to a p p i ~ ~ d  Oiolol)'.st i This 
implies inter alia a constant concurrent evaluation of the programme, 
decision making on the spot and follow up thereafter (i.e.) the 
Authority for the Responsil~il'ty must  wl;t in a I.:)cal orgsnization. 

It would be pertinent to note that a small village experience of 
OKPA (1030 persons) is to be expanded to a larger area. This is 
noted at pages 19 and 20 which indicates the final operational experi- 
mental urban area with 4000 houses (1.e ) about 20000-25000 popu- 

'lation. . - 
2. Technical Considerations: 

2.1. An important point, though touched briefly, yet needs to be 
spelt out even at this stage. This is the problem of possibility of 
another mosquito species coming to occupy t h ~  niche af the vaccum 
as may be created by the attempts currently contemplated (i . e .) of 
8 species suppression. This warning is by Dr .  Laven (Nature, Vol. 
2,16 pp. 383-384 of Octoher, 1967). Dr. Laven is a WHO Consultant 
to the Vector Biology Control Unit  WHO Geneva. The document no 
doubt has stated on page 23 that studies will be extended for evalua- 
tion after rclease csperiments are terminated. for a period of 3 to 6 
months to note possible invasion o f  the  breeding niche previously 
occupied by C, fatigans. The remedial measure in the event of such 
n possibility has however. not been spelt out Such invasion, as Dr .  
Laven has pointed out, can be by an equally efficient vector (or by a 
more potential vector as has been observed by NICD in limited stu- 
dies in the context of insecticidal application and withdrawal under 
NMEP in some areas on the Delhi-UP border). This fact was dis- 
cussed with the WHO!USPHS team. Dr. Laven has hence pointed 
out the need for a strain of C. fatigans unable to transmit filariasis or 
even a strain which do not bite man could be developed and l ibera t  

.ed to 811 the empty niche. It is posible that WHO, Geneva has plans 



with Dr. Leven or ~amedne to have BUCh "spcdal mosquito species' 
(These have to be for not only C. fahgcns but also AadaP cwgypti). 
The point is there is no mention about provision (Plan, personnel ar 
fiscal) for such mass culture, mass release etc. of the "empty niche 
0Iling types to be put in". This b an importclnt point which omission 
needs cwrectmn. 

2. 2 .2 .  Search for incompatible strain of C. fatigans. This hab 
been spelt out in some detail. In this context a suggestion is made 
that it would be preferable for the development of incompatible 
strains not to be confined to the project team alone as has been shown 
under programme for year 1 item 3 (i. e .) search for an development 
of incompatible strains (C. fatigans). It is felt that it would be bet- 
t ~ i  if  additionally research in supported'stimulated in other institu- 
tions in the country, as it would be agreed that this process is un- 
predictable and time consuming. 

2.3. Sociological aspects: 

The "acceptability factor' by the people is a vital matter for the 
success of the project. Probably the Health Educator (Social Sci- 
entist) could be more profitably be engaged an year earlier than sug- 
gested. 

2.4. Site selection for C. fatigans and Aedes aegypti: 

The Delhi area has been chosen for the C. fatigans studies and for 
Aedes aegypti, the team seems to consider this area as NOT suit- 
able. They seem to think an area in the east coast of South Inrlfa 
would be more suitable. 

The criteria for the selection of the Delhi area are not known. 

From the criteria set out a n  page 24 of the document under (a) 
items 2 and 4, however, i t  is stated with regard to site selection for 
Aedes aegypti. 

"Villages must be linked by a network of all weather roads". 

"Proximity to a metropolitan area for housing, supply and air 
transportation". Presumably these criteria also weighed for C. fati- 
guns studies to be located near about Delhi. The point to note would 
be that the neighbourhood of Delhi is a non-endemic area for filariasis. 
It is suggested that the vectoral states of C. fatigans in the selected 
areas to W. bancrofti should be predetermined before final selection. 
393 LS-16. 



With regard to site selection it would be preferable to consult Itrcal 
institutions like the N. I .C . D., V .R.  C. etc. as they have rich local 
experience and a bondant data in these contexts. 

2.5 Technical rquorementa for gentic control of Aedes aegypli; 

On page 26 of the document it is stated "In the present prrl;cct, 
the sterile male technique, using radiation or chemosterilants will be 
re-evaluated. Several other genetic mechanisms which al-e now avail- 
able will also be evaluated. Other s e l f  propogating deleterious fac- 
tcrs will certainly be discovered during the course of the project." 
This study is unlike that proposed for C. fatigans where only cyto- 
plasmic incompatibility technique is to be deployed. This does NOT 
involve Radio active treatment of C. fatigans. The field of Radio nio- 
logy is a complex but important field. Thc point to consider is thr 
likely risk or otherwise of such use of millions of radio active ster~lis- 
ed males in the context of possible upsst of balance of nature vis-a-vis 
other insects. . . 

3 Other points: 

The encouraging statement on page 5 of the documents under 2 .2  
(Manpower and facilities) that there are available in India a number 
of trained Tndian personnel who may be able to participate in the 
Research Project is noteworthy. The implession gained during the 
informal meetings as well as the formal meeting with the D.G. ,  
ICMR on 6th April, 1968, was that the Project will be executed ull- 
der the auspices of the ICMR with National Institutions collaborting. 
In this context, attention is drawn to the minutes of the meeting of 
April 6, 1968 at page 6 .of the document which states "He (Dr. R. Pal) 
further gave infolmatin that under this Project WHO proposes to 
establish an International Research Unit with International staff as 
well as local staff under the auspices of ICMR'. The statement on 
page 11 states "WHO will have all operational and technical respon- 
sibilities for the conduct of the Project.' and the Appendix 'A' on 
page 12 (i . e . )  Agreement with the U.S. Govt. shows the WHO, 
Geneva as a collaborating institution, Mr.  J .  W.  Wright as Princi- 
pal Investigator (stationed a t  Geneva), the address where the work 
will be performed as SEARO, WHO, New Delhi etc. These facts with 
the policy of funding of PL 480 funds need to be looked into. 



APPENDIX VII 

(Vde  Para 6.1.4) 

Names of American Scienttsts Adniin+~trator who were working at 
the  John Hopkins Projects in India 

At Narangwal: 

1. Dr. C. E .  Taylor 
2. Dr. Colin Mc Cord 

At Calcutta 

1. Dr. George B. Schaller 
2. Dr. F. B .  Bang 
3. Dr. H .  Hulemann 
4. Dr. W .  Kloene 
5. Miss E.  P. Elliston 
6. Dr. G. A .  Schad 
7. Dr. D. E.  Schafer 
8. Dr. G .  W.  Lewis 
9. Dr. R .  Bloom 

10. Dr. C. H .  Southwick 
11. Dr. F .  B. Huges 
12. Dr. M .  Bertrand 
13. Dr. J .  J. Spillet 
14. Dr. W .  K .  Ota 
15. Dr. L. E .  Rozeboom 
16. Dr. M. Foard 
17. Dr. C .  J .  Michell 
18. Dr. C. K .  Wallace 
19. Dr. B. W.  Parrack 
S. Dr. J.  G. Banwell 
21. Mr. J. A. Miller 
21. Dr. N .  F. Pierce 
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23. Dr. G. 1. Higashi 
24. Dr. G. F. Thornton 
25. Dr. R .  D. O'Tolle 
26. Dr. S. Redinovisky 
27. Dr. M. Ota 
28. Dr. C. D. Louch 



APPENDIX VII 

Summary of Conclusions and Recommendations 

. NO. Para No Ministry Conclusion Kecommendation 
Deptt., - -- -- - - . - ---- 

1 2 3 4 

I 7. r I Ministry of Health & The examination by the Committee of some of the research 
Family Planning 
(Deptt. of Health projects in the country conducted in mllaboration with foreign 

organisations raises a number of interesting questions. The Com- 
mittee find that the Genetic Control of Mosquitoes Unit Project, the 
bird migration and arbovirus studies at the Bombay Natural History 
Society, the Ultra Low Volume Spray experimmts for ~ ~ r b a n  malaria 
control at Jodhpur, the Pantnagar Microbial Pesticides Projcct and 
some of the research projects undertaken in West Bengal and Nar- 
angwal in coll~boration with the John Hopkins University establhh 
beyond doubt a definite pattern. This is that agencies of foreign gov- 
ernments, in some cases explicitly military agencies of those govern- 
ments. (as in the case of the collaboration between the Bombay Natu- 
ral History Society and the Migratory Animsl Pathological Survey- 







1 2 3 4 
-- 

funds for the GCMU Prolect, changes or substitutions of the Princi- 
cnl Investigators of the Project are  to be made only with the written 
approval from the National Communicable Diseases Centre. I t  wo ;'d 
be evident from this that the Project had h e n  supported by the 
World Health Organisation only in a formal sense and the Project 
was ultimately controlled by an institution of the United States Gov- 
ernment, who had financed it. 

The Committee find that the agreement b e t w e n  the Govern- 
ment of Lndia and the World Health Organisation also provided for 
the appointment of a national counterpart to be nominated by the 
Government of India. Though the Director Genera: of the Indian 
Council of Medical Research had been appointed as the Indian Count- 
erpart Project Administrator, the Committee arc surpr~sed that the 
Director General apparently did not know thd: he was the national 
counterpart for the GCMU Project for he himselr informed the Com- 
mittee during evidence that Dr. T. Ramchbndrn Ram an r n t o m o b  
gist and former Director of the Virus Research Centre. Poona was 
the Officer Incharge of the Programme in the JCMR. It was only 
ubsequently that the Department of Health inforn~ed the Committee 

that Dr. Rao had not been appointed as the indi,lri Counterpart Pro- 
ject Admmistrator bu! only as an Omcer on Specla1 Duty in the ICMR 
and that, in that capacity, he was loolung after all the technical work 



relating to the GCMU Project under PL-480 schemes. This is a mea- 
sure of the indifference of the Ministry of Health to the activiUes of 
the GCMU and the extent to which the Mmistry had given a free 
hand to the foreigner Project Leaders of the GCMU and the WHO 
consultants 

Apparently, there has also been a lack of purpose and serious- 
' 

ness on the part of the Ministry in appointing the Indian counterpart. 
The Committee understand that the present Director General of the 
ICMR is a nutritionist and the former Director General, a cancer spe- 
cialist. One would have expected the Ministry to appoint someone 
with the kind of experience nearer to the projec~ he was expected to 
oversee. It is indeed amazing that persons with no genetic experi- 
ence should have been entrusted with the task of overseeing a corn- 
plex genetic experiment and ensuring that a vital health and security 
interest of the people of India was properly protected. 

On the other hand, a number of foreign experts and consul- 
tants had been inducted into the Project from time to time, despite 
the fact that, as has been admitted during evidenc? before the Corn 
mittee, that the Indian scientists working in the Unit were some of 
the highest qualified and experienced people. on the ground that the 
Indian scientists did not have experience in  gcnet~c methods, although 
most af the techniques and instruments in the GCMU had been deve- 
loped by Indian scientists. The Committee have also been informed 
that Indian entomolojpts are as good as m y  one else in the world. 



-- ---- 
1 2 3 4 

- -- -- - 

8 7 . 1 . 8  -do- Under thest circumstances. the Committee And i t  difficult to 
appreciate the ationale for permitting a large number of foreigners 
not only to par'icipate In the research but also to determine and dic- 
tate its policies and programmes. Of the seven Project Leaden  a p  
polnted by the WHO between January. 1970 and July 1973, four were 
US nationals o e a Japanese and the other a Britrsh m t i n m l .  Only 
one Indian. Dr R a j e n d r ~  Pal, had been apw>olnted as an acting Pro- 
ject Leader frr-n A u g ~ t .  1 9 7 9 0  November. 1 9 2 E v e n  he was nn 
employee of th World Health Organisation. In addition. as many 
as 37 short-term consultants and temporarv advisers. 20 of whom 
were US nationals. have \.kited the GCMU in New Delhi since its 8 
inception. who have apparently b ~ e n  given free access to the primary 
data collected by the U n ~ t .  

During evidence tendered before the Cnmnl~ttee. Dr. Rao had 
justified the presence of forergn experts at  the GC31U on the plea that 
though the Indian scientists had experlenre in one kind of mosquito 
research or the  other, they dtd not have exnerlence in genetic methods. 
The Committee, ho~vever,  find that L)r Gerald Dean Urooks. the p r o  
sent WHO Project Leader had obtained his Ph  D from North Carolina 
University only in 1973 Lvhen he joined the GCMU. Similarly I)r. 
Yasuno, who was acting Project L.cader from November, 1972 to April 
1973 was only an ecologist and not a geneticise. Dr. H .  L. Mathis, 

one of the consultants had just a B Sc. degree and Mr. J. E. Graham, 



another consultant. a M.S. degree. The Committee are, therefore, 
unable to accept the contention that the Tndian scientists were 
equipped to play the leading role i n  the pmject. 

The Committee consider it regrettable that it was only sfber 
the publication of the PTI article. followed by the discussions in Par- 
liament and the vxamination by the Puh'ic Accounts Committee, tho 
Ministry of H e a l ~ h  showed some awareness of the inadequacy of the 
ovisting administrative arrangements fc)r the project and set in 
motion a review of the technjcal and administrative control of the 
r>roject by a Committee nominated for the purpose. This Committee 
met on the 15th October, 1974. It was only a t  this meeting that it was 
decided to examine whether. in accordance with the existing pmvl- 
sinns of the agreement with the World Health 0rr:anisation. the effec- 2 
tive functioning of the national counterpart in respect of various as- 
pets of the  project could be ensured and normal checks could be 
exercised by him. The Cmup, af ter  discussions, felt that  even the 
existing agreement pmvided sufirirn? authnritv to the Director 
General. ICMR, to exercise overall control on the project. The Dir- 
ector General. ICMR W a c  also asked to request the Project Leader to 
forward to the JCMR. a hr tnight lv  or monthly report about the  work 
done in  the Unit and a1.0 to ensure that all cvmmunications in the 
nature of reports in regard to the research activities in the Unit are 
c l e a r d  by the Project Leader with the Director General, ICMR, be- 
fnre general circulation or transmission to other zgencies. 



The Committee note that at  this meeting it had also been 
agreed that efforts should be made to provide the following in the 
fresh agreement to be executed. after the expiry of the existing agree- 
ment in June 1975, at  the time when proposals for the extension of 
the project come up for consideration: 

(i) the Director General, ICMR should be made overall in- 
charge of the Unit and the Unit functions under his admin- 
Ltrative control and guidance; 

(ii) the pmject leader should be appnmted with the sl ccific $ approval of the Government of India; and 

(iii) the provisions of the agreement should be made more spe- 
cific to remove any ambiguities. 

I t  is clear the Indian Counterpart Administrator had hither- 
to exercised no control over the project. It IS also evident that the 
ICMR had earlier been virtually at the mercy of the WHO Project 
Leader. That this should have been so. despite a clear provision in 
the agreement that the broad lines of policy tlpon which the work of 
the project would be based would be agreed u p n  between the repre- 
sentatives of the Government of India and th" World Health Organi- 
sation, causes concern to the Committee. It would also appear thab 



the Director General, ICMR had failed to exercise the authority vest- 
ed in him for the overall control the project. 

It is not clear to the Committee how far this provision of the 
agreement that the broad lines of policy of the project would be 
agreed upon between the representatives of the Government of India 
and the World Health Organisation was actually ntxerved and imple- 
mented. 

In his comments on the WHO Project furnished as early as 
1968, the then Director. National Institute of Communicable Diseases 
had pqinted out the need for a constant. concurrent evaluation of the 
programme and decision-making on the spot and follow-up thereafter 
and had emphasised that the authority for the responsibility must 

6, \vest in a local organisation Yet, strangely enough, the Ministry of 
liealth had agreed to !his authority vesting in the United States 
Public Health Service (with which it5 militarv organisations were 
closelv connected) through the World Health Organisation. The 
committee wlould very much like to know what considerations weicfh- 
ed with the Ministry in overlooking the very valid comments in thio 
regard of the Director. National Institute of Communicable Mseases. 

Another distressing feature of the project which has come 
to  the notice of the Committee is the complacent attitude displayed 
by the Ministry of Health towards the agreement entered into between 
thp World Health Organisation and the United States authorities for 
the provision of PL-480 funds for the project. As late as January, 



1975, the Mmistry had been under the impression that there was only 
one agreement between the WHO and the NCDC, which would expire 
on 31st December 1974, whlle the agreement between the Govern- 
ment of India and WHO was to espire on 311th June, 1975. It was 
only a t  the instance of the Comm~ttee that th.2 Ministry made a refe- 
rence to the World Health Organisation to ascertain the correct psi- 
tion of the agreement between the WHO and the U S  Government. 

- Jo- The Ministry have only now come to knew that the initial 
agreement executed hetween the WHO and the US Government effec- 
tive hr a period of six years from 1st January. 1969 to 31st December. 
1974 had actually been modrfied twice. The first modification was 
agreed upon on 3rd July,  1969. wh!ch amended the effective period of 
the agreement to three years. commenc~ng irorn 1st April, 1969. A 
third agreement signed on the 3rd June. 1969 further amended the 
period of the proposed project from 3rd July. 1969 to 30th June, 1975. 
so as to coincide with the expiry of the agreement be!ween the World 
Health Organisation and the Government of India. 

Surprisingly enough, even before fresh praposals for the con- 
tinuance of the project in India beyond 30th June. 1975 had been ini- 
tiated by the World Health Organisation, the United States Covern- 
ment have already signed a fresh agreement with the World Health 
Organisation as early as 20th June, 1974, extending the effective 
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period of the GCMU Project upto 30th June, 1978. This, however, 
was not even known to the Heaith Secretary himself. This would . 
only indicate the anxiety on the part of the U S  Government to con- 
tlnue the project beyond 30th June,  1975. The question that, there- 
:'ore, arises is: what could have prompted the U S  Government tu 
sxtend the project on their own? 

7 . 1  18 40- It  is also strange that the Ministry of Health should have 
been aware of the existence only of the origin:il agreement between 
the WHO and the U S  authorities. The Committee have been i n f o r m  
ed by the Ministry that the modified agreen1e:rt had not been for- 
\v:irded by the WHO to the Government of India. The Committee, 
however, find, from the letter dated 23rd Dtwmber ,  1968 from the 
World Health Organisation to the Director General, Health Services. ,N 

U that the Government of India had been inforrned that the US  Public 
Iiealth Service had at  that stage reserved iunds only to support the 
first three years of work. This would imply tila! the Ministry of 
Health was aware at  that time that while the agreement between the 
Government of India and the WHO covered the ful! six year period, 
the  agreement between the WHO 2nd rhe Government of the United 
States of America would only cover the first three years of the six 
vear period. The Committee are of the vic?:v that this letter from 
the WHO should have set the Ministry thinking. In case, there waj 
still any doubt about the status of the agreenwnt with the US  autho- 
rities. the hfinistry should have sought a clarification at  that stage 
itself. Lf this was no! done  the Committee would like to know the 



reasons therefor. The Committee also desire that responsibility for 
this lapse should be fixed for appropriate action. 

7 1 19 - d e  The Ccunmittee are  also unable to understand the reluctance 
on the part of the WH(' to make available the full texts of the 6gree- 
ments entered into with the US authorities and to keep the Cdvern- 
ment of India contPmmraneously informed of the developments from 
'Ime to time. The full texts of a11 the agreements entered into with 
the US  authorities had been furnished by the WHO to the Cnvern- 
m m t  of India only on the 28th February, 1975. The Ministry of 2 
Health had taken action to obtain the copies ot all these r . p m e n t s  * 
m ] v  at the instance of the Committee. It would. therefore. appear 
that there has been a big communication gap between the WHO and 
thp Government of India on the involvement of the Uni'ed States of 
America in the GCMU Project 

7 1 2 0  -do- The selection of Delhi for field studies on Culex Fatigans is 
also shrouded in mystery. The Committee And from the comments 
g l f  the then Director, National Institute of Cnmmunicable Diseases, 
furnished in 1968, on the WHO nroposal for the GCMU Project that 

I , Dirmtor had observed that 'the criteria for the selectkn of the 
Dclhi area are not known'. The officials who ~ppea red  before the 
Committee have also not been able to enlighten the Committee on the 



reasons for selecting the belhi area for the experiments, though ver- 
ious theories and presumptions have been advanced by them in thta 
regard. While the Director General, Health Services pleaded his ig- 
norance about the reasons for selecting Delhi, the Director, N a t i d  
Institute of Communicable Diseases sought to justify the selectim 
of Delhi on the ground of proximity to the ICMR and the NICD an8 
the availability of the experts from elsewhere in Delhi. No convincing 
reason has, however, been furnished to the Committee for the sekc- 
Uon of Delhi. The verioue remom advanced during evidence can at 
best be considered hypothetical and obsure. The Comxnjttee consider 
it regrettable that the authorities in the Ministry of Health and tbe 
I- Council of Medical R e s e w h  had m t  been d t e d  with 
sueh a question of broad policy and planning as the selection of dte 
for the studies. u 

The Committee find that in his comments on the WHO pro- Y 
posal, the then Director, National Institute of Communicable Dirieases, 
had also suggested that 'with regard to site selertfon it would be p 
ferable to consult local institutions like the NICD, VRC, et.c. as they 
have rich local experience and abundant data in these contexts. 
The Committee would like to be informed of the action Wen by 
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a 7.1.22 -do- Equally intriguing is the selection of Sonepat for the field 

studies on aedes aegypti. The Committee find from the comments of 
the then Director, National Institute of Communicable Diwms that 
the WHO team had considered the Delhi area as unsuitable for field 
studies on aedes aegypti and had felt that an area in the east coast of 
South India would be more suitable. In his comments, Dr. Rama- 
chandra Rao had also suggested that 'studies on aedes aegypti should 
be carried out in South India with VRC as the main participant'. 
He had also pointed out that 'the entomology staff of t h ~  VRC are 
fully conversant with the problems of aedes nclgypti and can con- ,, tribute significantly to the study when it is organised'. Again, 2 
Dr. Elmo M. McCray, Jr. one of t h e  WHO consultants, had also 
ulldertaken a survey of areas around Madras and had concluded 
that an ample number of towns and villages within a 35--40 milo 
radius of Madras City would be suitable for further evaluation and 
possible use for field experiments. 

Yet, in disregard of all these suggestions, the Committee 
observe that Sonepat had been selected for the field experiments 
on aedes aegypti. What is even more interesting is the fact that 
according to conclusion No. 6 of the minutes of a meeting on the 
genetic control of culicine mosquitoes held on the 6th November 
1968, i t  had been decided that besides the Government of Inde 
and the WHO, the Government of Haryana or any other S t ~ t e  
Govgmrqent copcerned would be a p4rtner in the project, The 



Haryana State Malariologist was also present at  the meeting. 
Since this meeting had been held a year before the GCMU Project 
took final shape, it raises a very interesting question: Was Sonepat 
premarked for aedes aegypti studies by the US-WHO even before 
the ICMR came on the scene? 

The Ministry of Health have justified the mention of tho 
State Government of Haryana by name even before site selection 
on the ground that the scientists of the WHO had visited the area 
around Delhi to survey mosquito populations and suitable test 
sites. Several villages and townships to the South of Delhi aopeat- 
ed satisfactory for the prop& studies on Culex fatigans. In view 
of this, the entire report of the World Health Organisation had 
been forwarded to the Government of Haryana in July 1968 lor 
their comments. The Ministry have, therefore, stated that it had 
been mentioned in the minutes that the Government of Haryana 
or  any other State Government, in which the experfments would 
be conducted, would be a partner in the Project. 

This explanation, in the opinion of the Committee, doer 
not, by itself, provide any convincing reasons for the selection d 
Sonepat for the field studies on aedes &gypti. The survey con- 
ducted by the WHO had only considered villages and township to 
the South of Delhi as suitable for studies on Culex fatigum and not 
on aedes aegpti. In fact, as already pointed out in one of the pre- 
ceding paragraphs, the WHO scientists themselves had consider- 
ed the Delhi area as unsuitable for field studies on aedes aegyptC 



No other Stete Governments had a h  apparently beem addmed b 
thia regard. UPder tbe circumstances, the Committee are unable 
to atcept tbe explanation offered by the Miniow. 

The Committee, therefore, find a number of m b h g  h* 
tn the selection of sites for the experiments which have not baen 
explained satisfactorily. Considering the military potential of the 
Ptudies on genetic control, the Committee would like to be satisfied 
that no extra- cunsiderations have influenced thc relactloa al 
awrs around the capital for the studies, both on c u k  faligmu oed 
Btdes oeg$ypk. The Committee desire that the various cirrumb 
t w e r  leeding to the selection of sites for the studies on 
control huld be imrwdirtely investigated in detail by an ruthe 
rity entirely independent of the Ministry of Healtb and i t s  asso= I 

date wganisations. 

The Committee view with serious concern the use of a 
hazardous chemical, tbiotepa, to sterilise moequitoes before &as- 
ing them in the environment without clear~nce from the Drug Con- 
troller. The Committee understand that thiotepa produces muta- 
tions, cancer and foetal deformities. According to a report of W 
Research Unit on the Genetic Control of Mosquitoes, pubUshed dab 
had shown that sprskrs fed on thiotepa-treated mosquitoes have 
reduced fertility. The Committee also understand that the Cana- 
dian Government had decrded that chemosterilants for the stwilt- 
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satian of native population should not be used on l n r m  ecnln ~ t n t n  
lee hazardous chemicals are produced or safer techniques are de= 
veloped, while the United States Government have prohibited the 
use of thiotepa in field experiments. Dr. Ramachandra Rrro hu 
also informed the Committee that no government organisation has 
permitted this chemical to be used openly in nature except for ex- 
perimental purposes. A number of experts have also warned 
against the use of thiotepa. 

Though the use of thiotepa in the GCMU experiments wm 
coasidered to be absolutely safe for human beings by the WHO 
Expert Committee in November 1972, because of the m a n r w  ta 
which it was being used, the Committee are not happy with the 
way in  which this chemical had been used in wells in Delhi, them 
by posing a potential health hazard. In fact, in India itself, Debwe 
Scientists, who had also conducted mosquito control experiments 
and carried out a careful scrutiny of the relative merits and de- 
merits of various genetic control methods, had come to the conclu- 
sion that hazardous chemicals like thiotepa, which is cytotoxic, 
used for chemosterilisation pose the danger of polluting the en- 
vironment. They had also held that chemostetilisation does not 
completely sterilise the female mosquitoes, thus leaving such fe- 
males released in the field to produce mutant progenies which 
could also be dangerous. 

3 9 7 1 . 2 3  -do- Under these circumstances, the Committee cannot under- 
stand the reasons for the GCNlU using thiotepa as a chemosterilant. 
The clearance of the Drug Cont:oller had also not been obtained 

- -- -- - 
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by the Unit on the ground that the public health hazard involved 
was considered to be negligible or non-existent. The Committee 
deprecate such a casual approach to this question and desire that 
the circumstances leading to the use of thiotepa in the GCMU 
should be thoroughly investigated. Responsibility for permitting 
such use of a potentially dangerous chemic.tl in the environment 
without clearance from the Drug Controller should also be hed. 
Such negligence in matters affecting the health of the people, in 
the opinion of the Committee, deserves the most stringent punish- 
ment. 

It is also not clear to the Committee whether any inde- 
pendent examination of the use of thiotepa had taken place in the 
Ministry of Health. In view of the fact that the use of thls chemi- 
cal for field experiments is banned in other countries, the Com- 
mittee desire that the Ministry of Health should examine this tn 
detail, in all its aspects, also taking the benetit of the advice of the 
Defence scientists. Till such time as the theories about the use of 
thiotepa are proved wrong scientifically, the Committee would re- 
commend that this potentially dangerous method of sterilisation of 
mosquitoes may be discontinued. 

The Committee are also surprised that  the Ministry of 
Health should have been ignorant of the work done in this field by 
a Defmce organisation and should have gut to know of it only after 
the Committee raised the point. Such lack of coordination on im- 



Dortant projects between difterent wings of Government is regrett- 
able. 

7 . ~ 9 ~  -do- The Committee also note with concern the hazards involv- 
ed in the release of incompatible strains of mosquitoes in the Beld. 
I t  has been confirmed by Dr. Ramachandra Rao himself that a pos- 
sible consequence of the release of genetic strains is that there in 
always a danger of replacement of the existing strains of mosquitoes 
with a new strain which mav be more dangerous. The Expert Group 
of the Indian Council of Medical Research, which met in October 
1974, had also come to the conclusion that the possibility, however 
remote, that the genetic manipulation might result in strains of moa- 
qui tws with increased competence to transmit other diseases, should 
be taken into account. The Group had pointed out that before releas- 
ing genetically manipulated mosquitoes, it would be essential to have 
data o n  some important aspects in order to ensure that such mos- 
quitoes have not developed increased competence for transmission 
of other diseases. 

7.2.33 40' There is also considerable published scientific evidence OD 
the dangers of a new colony of mosquitoes being established as a 
result of genetic experiments. The Defence scientists had also point- 
ed out that the use of cytoplasmic incornpatihle strains involves 'the 
introduction of alien strains of the species into the country giving 
rise to the danger of opening avenues of new diseases into the coum 
try with potential uncertainty and serious risk'. In the face of such 
unknown hazards, the Committee are doubtful whether the decision 
to release genetic strains of mosquitoes in the environment was jus 
tified scientifically. 



34 7.1.35 ao. The Committee are also unable to appreciate the preoccupa. 
tion of the GCMU Project with the aedes aegypti species of mogqui- 
toes. Aedes *gypti is said to be a vector of yellow fever and 
dengue. While the occasional outbreaks of dengue in haemorrhagic 
form in one or two cities in the country is, in thc opinion of #he 
Committee, fairly insignificant, yellow fever is a disease which is 
nonexistant in India. From the summary of recorded cutbreaks of 
dengue in the country furnished by the Ministry of Health, the Com- 
mittee find that only sporadic or a small percentage of cases had 
haemorrhagic manifestations. The Committee are. therefore, not 
convinced with the explanation furnished by the Ministry that the 
appearance of dengue in a daernorrhagic form in Calcutta and Kanpur 
had increased the importance of a study of aedes aegypti. It  iis alse 
of interest to note that even the WHO had not stated, in their semi- 
nars held at  Manilla and Bangkok, that the eradication of dengue 
haemorrhagic fever could be achieved by the elimination of aedw 
aegypti by genetic control methods. 

On the other hand. the Committee find that the use of genetic 
techniques for anopheles stephansi, the malarial mosquito, has been 
given a lower priority in the GCMU, because of the limitations of 
man-power, finance, etc. Dr. Ramachandra Rao also justified the le* 
ser emphasis laid on research on anophclcv stephansi on the ground 
that, in 1967-68, when these ideas were developed. malaria had p r a e  
tically disappeared from the country and the urgency with regard to 



the malarial mosquito was not of that high order. The Ministry have 
also stated that while considerable research data was available in 
respect of culex fatigans and aedes aegypti, such data was lacking 
in the case of anopheles stephansi 

\ 
7 . 1 . 3 6  4e These arguments are, to say the least, unconvincing. Comb 

dering the fact that malaria is resurging in every part of the country, 
the Committee cannot but view with serious concern, the misplac- 
ed emphasis of the GCMU experiments on aedes aegypti. The justi- 
fication furnished by Dr. Ramachandra Rao is also not borne out by 
facts. According to the Report of the Consultative Committee of 
Experts to determine alternative strategies under the National Mala- 
ria Eradication Programme, which met a t  New Delhi from 17th to 
20th August 1974, large scale outbreaks of malaria which could not & 
be liquidated by routine measures were detected during 1965 and 
1966 and 12 million and 17 million people respectively were victims 
of the disease. After 1966, focal outbreaks, continued to occur in ex- 
tending areas with consequent rise in the incidence of malaria in 
consolidation and maintenance areas. During 1W, areas having 
a population of 91 million had been reverted to attack phase from 
consolidation and maintenance phases. 

37 7.1.37 40- The incidence of malaria has also been steadily on the in- 
crease since 1965. From 1.00 lakh cases in 1965, it increased to 2.79 
lakh cases and 2.75 lakh cases respectively in 1969 a n d  1988. The in- 
cidence from 1969 to 1973 was respectively 3.49 lakh cases, 6.95 
lakh cases, 13.23 lakh cases, 13.63 lakh cases and 14.98 lakh cases. 



The Coasultative Committee, in their Report, had also noted thc 
fact that research in malaria and its various aspects had not re- 
ceived adequate attention during the last ten years 

In view of the above facts. the Committee are distressed rat 
the indifference of the Ministm of Health towards a major health 
prpblem. If the GCMU was really justified. the Committee fed 
that the highest priority should have been accorded to work on the 
malarial mosquito. If the intention of the project was indeed to 
devise ways and means to eradicate mosquitoes, the very fact that 
adequate research data on anopheles stephansi was not available 
should have pointed to the importance and urgency of research !k 
efforts on this species and should have prompted the GCMU to pur- 
sue research on this species Even i f ,  as claimed by the Ministry, 
genetic straim of anopheles stephansi were not available, the Com- 
mittee would like to know why chemosterilisation shouM not have 
been tried, especially since such a method was being tried in or 
work started on colonking anopheles stephanli and working on 
genetic strains 

What causes @\.en greater concern to the Committee, in re- 
gard to the experiments on aedes aegypti, is the fact that the Mi- 
nistry of Health have shown utter disregard to the warnings of 
eminent authorities on yellou~ fever on the dangers of eliminating 



dengue. There is enough published evidence to show that dengue 
offers protection against the more fatal yellow fever. In  the Amt 
Gharpure Memorial Oration held as early as May 1971, Dr. C. G. 
Pandit, who is one of the foremost authorities on yellow fever in 
the country, while d~srussing the causes f ~ r  the absence of yellow 
fever in India had raised the question whether we would lose the 
'umbrella of protection' against yellow fever by succeding in era- 
dicating dengue. Dr. Pandit had further stated that 'previous expo- 
sure ta the dengue fever virus. affords a varying degree of protec- 
tion against Japanese B encephalitis, Murray Valley encephalitis, 
St. Louis encephelitis and probably against West Nile Virus init~- 
tions'. Dr. Pandit, in other words, had warned that eradication of 
aedes aegypti might not eradicate the vector of yellow fever but 
only the beneficial dengue fever a d  once t h k  natural protection % is lost, it is not unlikely that other species of the aedes family like * 
aedes albopictus and aedes vittatus might take up the role of 
spreading the yellow fever virus. Dr. Pandit had also pointed out 
that, in the event of eradication of aedes aeqypti, even eulex fati- 
gans could assume the role of transmitter of the infection. 

The attention of the Committee has also been drawn by 
Shri Raghavan, Editor-in-Chief, Press Trust of India to even more 
authoritative and important evidence on cross protection offered by 
Dr. Max Theiler, a Nobel laureate for his work on yellow fever, 
after exhaustive study in the Carribeans and Trinidad. According 
to Dr. Theiler ('Arthropod Borne Viruses in Vertebmtes', 19731, there 



is experimental evidence to show that dengue fever offers protec- 
tion against yellow fever. Dr. Theiler observes: 'The conclusion is 
inevitable that all group B infections (dengue belongs to Croup B) 
in man lead to the development to a greatef or lesser extent of anti- 
bodies capable of neutralising yellow fever'. Dr. Theiler further 
says: 'It has been shown conclusively that dengue immune sera have 
the capacity of neutralising yellow fever virus. I t  has been shown 
that all human sera containing group B antibodies from West Africa, 
Tanzania, Malawi, Sudan, Egypt, India, Malaya and Hongkong a te  
all capable of neutralising yellow fever virus. It  seems a general 
law that any group B infection in man leads to the development of 
antibodies capable of neutralising yellow fever virus.' 

The Committee regard both Dr. Pandit's views and Dr. 
TheiIer's findings as extremely important for any programme for 
the control or eradication of aedes aegypti and dengue fever. The 
Committee are concerned to observe that while launching a major 
programme against aedes aegypti, no serious consideration appears 
to have been given by the Ministry of Health or the Indian Council 
of Medical Research for more than three years to the questions posed 
by Dr. Pandit on the eradication of aedes aegypti. What is even more 
distressing is the fact that Dr. Pandit's views had been dismissed as 
'thoughts' 'raised in a lecture' and no attempts had been made by the 



Ministry to seriously examine this aspect. Such a casual opprorrch 
to scientific problems is, in the opinion of the Committee a matter 
of serious concern. 

Though the Director General, Health Services stated dur- 
ing evidence that this subject had been discussed at length between 
various virologists, immunologuts and Public health workers armd 
he Mmsdf had discussed it  with Dr. Pandit a number of times, the 
Complittee have not been furnished with any documentary evidence 
to support this contention. In fact, the Ministry of Health themselves 
have admitted in a written note submttted to the Committee that 
consultation with other experts had not been considered as the 
thoughts raised by Dr. Pandit in his lecture were not to be construed 
as a warning against the programme. & 

There is also no evidence on record prove that Dr. Pandit'r views 
were duly considered by the GCMU. The minutes of the review meet 
ings contain no reference to this aspect. Even presuming that the 'cross 
protection' theory was only a hypothesis, the Committee feel that 
both the Indian Council of Medicd Research and the Ministry of 
Health ought to have examined this in detail M o r e  proceeding with 
the field studks oh aedes aegypti. That this was not done would 
lead the Committee to the conclusion that the apprdach to the eades 
eelWp(L experhen% were nut scientific. 

A- more serious question which arises out of the Genetic 
Control experiments is whether the GCMU Project itself is only a 
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covert attempt by a foreign government to conduct research on 
techniques of biological warfare. The Unit has been primarily inte- 
rested in the collection of data on the ecology and dispersal of Indian 
mosquitoes, particularty aedes aegypti, which is stated to be a vector 
of yellow fever. Enough published evidence exists to show that some 
of the methods tried out by the GCMU have definite implications 
in biological warfare. 

For instance, the Committee find from the Report of the 
Hearings of the U S  Congress House Committee on Foreign Affairs, 
which has been published under the title 'Chemical-Biological 3 
Warfare: US Policies and International Effects', that 'mosquitoes 
and ticks a* transmitters of disease and as vectors have to be looked 
upon as having potential military significance'. About the advantage 
of vector or entomological warfare, the Report savs that 'unless 
transmitted by insects, bacteriological agents have little power to 
penetrate the intact skin.' 

The Committee also find e number of loferences to the 
use of mosquitoes in biological warfare in a report submitted to the 
United Nations Secretary General. U Thant, in 1969 by a specially 
constituted group of consultant experts on chemical and biological 
warfare. This report points out that 'any country which resorted to 
bacteriological (biological) wadare would try to infect, with a 
single blow, a large proportion of an enemy population ~ 4 t h  an 



exotic agent to which they had not become immune through previ- 
ous exposure. Such exotic agents would lead to the appearance of 
diseases which normally had not occurred before in a given geogra- 
phical area, either because of the organism involved (e.g. Japanese 
or Venezuelan encephalitis in Europe, Rocky Mountain Spotted fever 
in many countries). In addition, a disease which had been controlled 
or eradicated from any area (e.g. urban or  classical yellow fwer from 
many tropical and sub-tropical countries, epidemic typhus from de- 
veloped countries) might be reintroduced as a result of bacterlologi- 
cal (biological) warfare'. 

The report of the consultant experts further states that 
'the gravity of these risks (from biological warfa*) would 
depend on the extent to which the community or the species in the 
country attacked contained animals which were not only suscepti- $ 
ble to infection but were living in so close a relationship to each 
other that the infection could become established. For example, not 
all mosquito species can be infected with yellow fever virus and if 
the disease is to become established those which can become vectors 
must feed frequently on mammals such as monkeys which are sum- 
ciently susceptible to the infection. A natural focus of yellow fever 
is, therefo*, very unlikely to become established in any area lack- 
ins  an adequate population of suitable mosquitoes and monkeys' 

The Committee observe that India has the desired com- 
bination of suitable aedes aegypti mosquitoes and monkeys. This 
would be too irresistable a combination for anyone who might want 



to h t t o h c e  the virus of ydlow fever into the country. The Director 
General, Health Services had also admitted that it was possible to 
spread a disease in virgin soil or in a country where the people had 
not been immunised. The Committee also find that despite the ideal 
conditions that exist in India, yellow fever has not struck India, 
probably because of the cross protection afforded by dengue. Under 
these circumstances, the experiments with aedes aegypti in Sonepar 
m e  a menacing significance and cause serious concern to the 
Committee. 

3 There is also considerable published information on the w 
interest of the United States of America in the yellow fever virus 
as a potential biological weapon. The Committee learn from the 
Report of the Stockholm International Peace Research Institute 
(SIPRI) on chemical and biological weapons, that the US Biological 
Warfare Laboratories had exaplined about 200 pathogens but the 
'=test BW interest has so far been attached b a few pathogens 
that M e  yellow fever virus'. The report pofats out that this viW 
is 'a standardised BW Agent' and is known as 'Ageat a'. 

The Committee have been informed as follows: (a) there 
aM several advantages in the use of arthropods like mosquitoes as 
carriefs of biological warfare agents like viruses; (b) biological war- 
fare agents cah be sprayed from aircraft but they have to be inhaled 



tobe effective; (c) again, these agents may be destroyed bjr heat d 
rain and the sun's ultra-violet radlatj-on and winds may throw them off , 

target. These drawbacks, the Committee understand, can be remedied 
by using mosquitoes and other insects as carriers. The Committee 
also learn that as long as the virus is carried by the mosquito, heat 
or  rain will not affect it; secondly, that as mosquitoes bite, the biolo- 
gical agent is capable of being inducted directly into the blood 
through the skin. The SIPRI Report also points out that 'the use of 
anthropod disease vectors such as infected mosquitoes' is one way 
of securing 'percutaneous effectiveness from bulkdissemination of 
BW weapons'. According to this Report, arthropod disease vectors 
in biological warfare can increase area coverage because each 'in- 
fected afthropod is a minute self-dispersing weapon'. 

The Committee also find from the Report of the UN Con- 3 
sultant Experts that 'extraneous factors influence the behaviour of 
CB weapons to a far  greater extent than they do any other kind of 
armament. Some such factors are wind and rain but these to an 
ex-tent can be evaluated quantitatively. Others which reflect the 
general ecological situation and the living conditions of physiolo- 
gical state of the population exposed to the effects of the weapons 
are more difficult to define. This limitation applies particularly to 
bacteriological weapons. The natural course of infectious diseases 
shows they are governed by so many uncontrollable factors that the 
way they develop cannot as a rule be foreseen. This would also be 
probably true pathogenic agents which were deliberakly dis- 
ed. On the other hand the knowledge gained through the study of 



the epidemiology and in the study of artificial dispersions of bacte- 
riological agents both in the labmatory and in the field had shed 
some light on some of the factors concerned.' 

Since the use of mosquitoes in biological warfare would 
be possible only if their behaviour, habits, dispersal and ec010gp 
are known beforehand, the Committee are of the opinion that it is 
precisely this information that is becoming available to the US Gov- 
ernment from the GCMU experiments. This has also been clearly 
brought out in the Report of the UN Consultant Experts. The Direc- 
tor General, Health Services has also admitted during evidence that 3 
'the possibiIity is definiteIy there that the knowledge gained by 
genetic control-how the lease takes place, how far the mosquitoes 
go, how long they survive, what is their biological behaviow-this 
knowledge can certainly be used for putting virus into these mos- 
quitoes and stafting a focus of disease like yellow fever in that area'. 

From the foregoing paragraphs, it would be evident that 
there is sufficient substance in the suspicions first raised by the PTI 
new item and the subsequent fears expressed in Parliament. The 
Committee feel that the connection between mosquito dispersal and 
biological warfare is far too obvious to be ignored. 

No doubt, it can be argued that the results of any scienti- 
fic experiment can be used for both $ood and bad purposes, In rea- 



sty, however, the Committee find no evidence to show that the 
Ministry of Health or the Indian Council of Medical Research had 
taken all precautions to prevent the possible misuse of the GCMU 
experiments. The Committee are extremely distressed to flnd that 
the yellow fever threat and the biological warfare implications of 
the GCMU Project had been realised by the Ministry of Health only 
after the enquiry by the Committee was set in motion. All the s a f e  
guards now proposed, like the establishment of an independent moni- 
toring body, transfer of the administrative control of the project to 
the Director General, Indian Council of Medical Research, the ap- 
pointment of the Project Leader only with the appfoval of the 
Government of India, etc. is tant amount to locking the stable after the I 

horse has been stolen! The fact remains that, under the agreement, 
during the six years when the project has been in existence, valu- 3 
able primary data on the ecology and behaviour of mosquitoes have 
passed on to the United States. 

A further argument that could, perhaps, be advanced by 
the votaries of the Projecf is that the GCMU expefiment has been 
conducted only in collaboration with a premier international health 
organisation and the civilian Public Health Service of the United 
States. The Committee, however, are unable to accept this conten- 
tion. As has been already pointed out earlier, the World Health &- 
ganisation was the collaborator onlv in a formal sense and the entire 
project has been financed by the United States of America. Accord- 
ing to the agreement between the WHO and the National Communi- 
cable Diseases Centre of the United States Public Health Service, the 

-. 



patent rights of inventions or improvements arising out of the Pro- 
ject a re  to rest with the United States. 

There is also enough published evidence on the link bet- 
ween the United States Public Health Service and the US Biological 
Warfare Research Centre at Fort Detrick. According to the infor- 
mation furnished to the Committee by Shri Raghavan, the United 
States Public Health Semite-the prime collaborator in the GCMU 
Project--Cooperated in a study of experimental epidemiology of 
coccidioidomycossis, an infectious fungal disease. The USPHS is also 

2 stated to have received more than 380,0000 dollars in funds transfer- 0 
red from the Army General Corps which, according to the SIPRI 
Report, has the responsibility for coordinating the chemical and 
biological warfare programme of the US Navy, Army and the Air 
Force. The Committee have also been informed by Shri Raghavan 
that the London Conference on CBW, in 1968, revealed that the 
USPHS maintains a close liaison with Fort Detrick. Under these 
circumstances, i t  is likely that the ultimate and only beneficiary of 
the GCMU experiments is the US' military machine. 

The Committee cannot hut feel that the entire CCMU Pro- 
ject has been ill-conceived and is of no utility whatsoever to India. 
The benefits, if any, that are likely to occur to India are also not 
immediate but only potential. On the contrary, the project is of far 



greater importance to any country which might want to develop an 
effective Biological Warfare system. As has been pointed out by an 
entomoln~$st, who wishes to  remain anonymous, genetic control is 
not an alternative to insecticidal control of vectors. The entomolo- 
gist also p i n t s  out that the applicability of the genetic method is 
limited as it  can work onlv against an isolated mosquito population. 
Dr Rajendra Pal, the WHO Vector Biologist. himself has pointed 
out in an article that the genetic method will only be 'as an adjunct 
to other methods, e.g. to eliminate the few insects that remain after 
insecticidal application'. 

The opinions expressed by other experts in this regard a t e  also 
revealing. Dr. G. Davidson, in his book on 'Genetic Control of Y Insect Pests' (1974) states: 'Passing from small pilot project to large 4 

scale application is largely wandering into the realms of the unknown 
at  this stage in the development of genetic control methods.. . . To 
many people the extension of such techniques to the control of insects 
with a known high rate of increase is inconceivable especially where 
such insects a re  spatially continuous over large areas.' 

I 

According to Dr .  R .  G. Scholtens. 'we now know that fleld 
trials which test the effect of genetic factors on natural populations 
can be conducted only in isolated ecological localities if they are to 
provide data on the of releases on population densities.. And 
we know that the value of genetic control of mosquitoes is large but 
still onlv wtential'. 



The Committee observe that Dr. Ramachandra Rao hirn- 
self has demolished the much publicised thesis behind the Sonepat 
experiment of the GCMU for the control of aedes aegypti. Dr. Rao 
hag stated during evidence that 'if we develop a genetic control 
technique specifically for an island, i t  has no practical importance' 
and that 'if genetic control is to be appliable to India', it should not 
be done in 'isolated islands'. T h e  fact, however, remains that Sonepat 
is an 'islad inland' since the Committee have been informed in the 
sense that aedes aegypti from Sonepat do not leave the town nor are 
there surrounding colonies of aedes that can migrate to Sonepat. This 
isolation of the species was the reasons given by the GCMU for the 2 
choice of Sonepat. The Committee, therefore, find that by Dr. Rao's 
own yardstick, the Sonepat experiment will not be applicable Oo 
India as a whole. 

The Committee note that Dr. Rao had also stated that the 
specific details of work in connection with the particular species 
(aedes aegypti) cannot be applied to another species. He had also 
stated that the findings of a study on how a mosquito behaves in 
one locality cannot be used for areas just 15 miles away. Under these 
circumstances, the Committee are unable to understand the rationale 
for the genetic control experiments in India. What causes greater 
concern to the Committee is the fact that the Ministry of Health and 
the Indian Council of Medical Research should be expending their 



energies in a project of little or no utility, disregarding the more 
urgent problem of controlling malaria, whose incidence is once again 
alarmingly on the increase, and filaria, in respect of which even 
surveys have not been completed during the past 19 years, by mote 
practical measures. 

The final picture that emerges from the foregoing narra- 
tion is frightening in its implications. The Committee view with 
serious concern the fact that India had been chosen for experiments 
that have a vital and direct bearing on biological warfare, which 
have been banned in other countries. The Committee find that small Y scale studies on genetic control of mosquitoes in an  isolated small co 
village, Okpa, in Burma had been discontinued. The Committee also 
understand that a similar unit on aedes aegypti had been expelled 
from Tanzania within a few months. The Committee are unable to 
understand why the Ministry did not investigate the reasons for 
the discontinuance of the project in these places. 

The Committee find that Dr. Ramachandra Rao, who ini- 
tially voiced his concern over the administrative and technical as- 
pects of the GCMU changed his view on being appointed as WHO 
consultant. The Committee note that Dr. Rao had been paid a tax- 
free salary of US dollars 1200 per month plus a daily allowance of 
US dollars 20 for the first 60 days and about Rs. 107 per day subse- 
quently, during his tenure as a WHO short-term consultant. It ir 
also sifinificant to note that no other officer had been appointed as 
OfXcer on Special Duty after Dr. Rao. 
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64 7.1.64 do- The Committee are also surprised to note that expeadi- 
ture on the meeting of a Consultative Committee appointed by the 
Government of India to consider revised strategies in the malaria 
programme had been incurred by the World Health Organisation. 
The Commitke are unable to accept the explanation offered by the 
Ministry for the WHO financing the conference and consider this an 
unhealthy p~actice in view of the fact that i t  might place Indian 
officials in an embarrassing and compromising position and show 
them in a poor light. The Committee desire that this should be dis- 
continued forthwith. 

After an examination of various aspects of the GCMU Pro- 
ject, the Committee cannot help coming to the conclusion that the 
manner in which the entire project has been handled by the Indian 
authorities is thoroughly unsatisfactory. As has been recommended 
in a subsequent paragraph, the Committee desire that the part 
played by the various offlcials in the administration of the Project 
should be thoroughly investigated by an independent commission. 

The Committee are of the view that the answers to a 
number of intriguing questions about the GCMU Project could, per- 
haps. be available with Dr. Rajendra Pal of the World Health Or- 
ganisation who has been associated with thc Project since its incep- 
tion. I t  is surprising that the Government of India are not aware how 



he had been selected for the WHO assignment. Yet his appointment 
in  the WHO had been approved by the Government. The Com- 
mittee also understand that his lien in the Government of India had 
also been retained for as long as twelve years. Since the placement 
of Indian Governnlent officials in foreign organisations must be 
governed by well-defined rules and policies, if there had been any 
deviations in the case of Dr. Rajendra Pal, the Committee would 
like to know the detailed justification themfor. Wfiat is even 
more distressing to the Committee is the information given by Shri 
Raghnvnn that Dr. Pal had been permitted to resign his Government 
of India post in October 1974. The Ministrv have neither confirmed 
nor denied this. Tho Committee would await a further detailed 
report in this regard. 

N 
In  view of the far-~eaching implications of the Genetic -'z 

Control of Mosquitoes Project and the number of interesting possi- 
bilities that have been opened during the course of examination by 
the Committee, the Committee rrcommend that the Government 
should appoint a Commission, ~onsisting of experts drawn from va- 
rious scientific fields. unconnected either with the Ministry of 
Health or tbc Indian Council cf Medical Research, to enquire im- 
mediately into the working and objectives cf the GCMU. Officials of 
military intelligence should also be associated with the enquiry. 
Meanwhile, the project should be held in abeyance. In 'any case, the 
agreement that expires on 30th June 1975 should not be renewed. 

68 7 . 1 . 6 8  -do- Yet another research project that has caused a serious con- 

* - tern to the Committee is the study on the possibilities of dis.9emina- -- - - -- - - - -. .- .- 
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tion of arthropod borne viruses by migratory birds conducted by the 
Bombay Natural &tory Society in collaboration with an explicitly 
military organisation of the United States of America, the Migratory 
Animal Pathological Survey (MAPS) and the Smithsonian Institu- 
tion, which has also wcrked for the US Army in identifying suitable 
areas for chemical and biological warfare tests. 

The implications of the BNHS Bird Migration Study for the 
development of a biological warfare system are far more direct and 
evident than the GCMU. In this case, the Committee find that the 
Bombay Natural History Society had directly signed an agreement 
with MAPS, a wing of the US Army. I t  has also been admitted bg f3 
the Ministry of Health that blood smears on slides had been sent 
by the Society to MAPS in Bangkok during 1967-68. The Commit- 
tee also find, from the Interim Report on the activities of the 
Bombay Natural History Society's Bird Migration Study Project 
from 1959 to 1972, that the majority of blood samples and actopard- 
tes were sent to MAPS for study. In one of his letters dated 17th 
October 1969 to Dr. Ramachandra Rao of the Virus Research Centre, 
Pwna, Dr. Salim Ali of the BNIIS had also admitted that the techni- 
cal results of the work conducted in collaboration with MAPS were 
not available with the Society and that in so far as the Society ~ 9 ,  
concerned, once the ectoparas~tes collected from birds had b m  
sent to MAPS, it was 'usually the last' they 'hear of the materid'. 
This, in the opinion of the Committee, is a shocking state of 



70 7. r .70 d o -  

in view of the far-reaching implications of the Bird Migration 
Study for biological warfare. 

Dr. Jayaraman of the Press Trust of India informed the Commit- 
tee that the military significance of migratory birds lies in the fact 
that they take predictable mutes and arrived a t  predictable times 
at  predictable places, and that birds can carry viruses in their blood 
or on the mites and ticks that harbour themselves on the birds. 

The Committee also observe from the SIPRI Report that 'the 
various Army and medical research units of the Navy studying bird 
migrations and local infectious diseases in the Middle East and Far 
East' have contributed to the chemical and biological warfare 
research and development programme. The SIPRI Report also 
points out that when the U S  Army tested their BW weapons in the b! 
Pacific in the 1960s, the Army conducted, with the help of Fort 
Detrick, preliminary studies to find out if migratory birds would 
carry the BW agents away from the test zones into populated areas. 

Earlier collaborations between the Bombay Natural History 
Society and the World Health Organisation, Virus Research Centre, 
Poona and the Smithsonian Institution gwe rise to serious doubts 
about the objectives of such research sponsored by foreign institu- 
tions. The Bird Migration Project had been carried out in c o a b  
ration with the World Health Organisation from 1959 to 1967. The 
Committee learn from Shri Raghavan of the Press Trust of India 
that the World Health Organisation had sent four copies of the 



BNHS-WHO report on the bird migration studies to MAPS. It has 
also been stated that Dr. Jayaraman himself had seen a copy of a 
letter addresed in this regard by the Geneva headquarters of the 
WHO to Elliot Mclure of MAPS. The Ministry of Health have a h  
admitted that they do not have a copy of the BNHS-WHO study. 

73 7.1.73 Ministry of ~ ~ ~ l t h  Even though there were military overtones in the BNIIS project 
& Family Planning were explicit, the Committee are concerned to note that the Minis- 
(De~t t .  of Health) try of Defence had cleared the collaborative project with MAPS in 

*istry of Defence 1967 merely on a 'technical point' had not considered it necessary 
to examine and evaluate why the US Army and its wing MAPS 
were interested in the bird migration project. Apparently, the 
Ministry had not realised that any grant from any Wing of the US 
Department of Defence is always provided only with a milltan 
objective. This policy has also been admitted by the United States 
Department of Defence itself as is evident from the Mansfield 
Amendment to Section 203 of the Act on 'Military Appropriation 
for Research and DeveIopment', according to which 'none of the 
funds authorised by this Act may be used to carry out any research 
project or study unless such project or study has a direct and appa- 
rent relationship tx~ a specific military function or operation'. 



f J.74 hiinistry of ~ e a l t h  
& Family Planning 
(Deptt. of Health) 

7.1.75 -do- 

The Committee therefore desire that the existing procedures 
should be thoroughly reviewed and tightened up with a view to 
ensuring that all such projects which are conducted in collaboration 
with foreign military or para military organisations are thoroughly 
evaluated, and screened for possible threats to the country's 
security before they are cleared. 

The Committee also observe that according to an understanding 
with several governmental agencies at the time the BNHSMAPs 
Project was cleared by the Ministry of Defence, any project which 
had any defence sensitivity should be channelled through the 
Ministry of Defence. The understanding in this particular case was 
that any project that was referred from the United States ARPA- 
Advanced Research Projects Agency--of the United States should 
go-through. The Committee would like to know if this arrange- # 
ment still continues ARPA according to "New Scientists* (Au@ 
8, 1974). If so, in view of the fact that ARPA is an alite 
group of civilian scientists conducting high risk research and deve- 
lopment of a revolutionary nature in areas where defence technob 
gy in the US appears to be falling behind or in areas where the US 
cannot afford the risk of falling behind'. The Committee therefore 
desire that the Ministry of Defence should review whether any 
risks are involved in the projects being routed through ARPA. 
The Committee consider this to be important since they understand 
that ARPA had financed a GOMU-like Project in Burma in 1967 
and had been responsible for evolving a herbicide warfare pr+ 
gramme under the guise of food technology research. The Corn- , 



mittee have also been informed that within ARPA is a project 
called 'AGILE', which is a munter-insurgency reseaxth programme 
responsible for opening up limited warfare technologies. 

76 7.1.76 Ministry of Helh In view of the biological warfare implications of the bird migra- 
& Family Pla*ing tion studies brought out in the foregoing paragraphs and considering 
(Deptt. of Health) the fact that a similar MAPS-sponsored bird migration study in 

Brazil had been brought to an end by exposure in the American 
press, the Committee desire that the Ministry of Defence should 
investigate this project in detail immediately with a view to ensur- 
ing that no malafides are involved, 

do- Te Committee also note that blood samples of migratory birds 
had also been sent by the BNHS to the Institute of Diseases with 
Natural Foci. Omsk, USSR, upto 1966. The Committee would like 
to know whether the results of the study of the blood samples had 
been made available to the Government of India and the nature of 
the collaboration between the BNHS and the IDNF, Omsk and its 
objectives. 

7.1.78 do- Two other foreign-sponsored projects which have come to the 
notice of the Committee alst merit notice in view of their importance 
in biological warfare techniques. The first is the WHO sponsored 
Ultra Low Volume (ULV) Spray experiments for urban malaria 



control being conducted at Jodhpur and the second L the PL 480 
financed study on Microbial Insecticides at the G.B. Pant Univenlty 
of Agriculture and Technology, Pantnagar. 

7.1.79 -do- The Committee find that an ULV Spray machine obtained from 
the US  under PL 480 funds is being used to spray malathion insec- 
ticide for malaria control. The Committee understand that the 
ULV technique is an acknowledged method of spraying acrosols of 
biological warfare agents. According to the SIPRI Report, 'irnprove- 
ments in agent dissemination technology have a high, perhaps the 
highest priority in CBW programme.' 

7.1.80 -do- The SIPRI Report goes on to say that 'weather is critical 
to the performance of many types of CB weapons. Maximum effee- 
tiveness thus depends on ability to predict or measure prwailing 
weather conditions and to exploit the air streams occurring over the 
targets. The particle size in which the payload of the CB weapon 
is disseminated is also critical. Efforts to improve aerosol generat- 
ing techniques are presumably a prominent feature of the large area 
incapacitating weapon svstems'. The Committee find that the UN 
Consultant experts on CBW had also observed that most pathogenic 
agents are highly vulnerable to environmental stress such as tempera- 
ture, solar radiation, humidity, etc. and that 'the inactivation pro- 
cess of BW agents which is governed by several factors are m w  the 
subject of acrobiological research'. 

81 7.1.81 -do- In this context, the ULV spray experiment at Jodhpur 
raises the interesting question whether this is also only a covert 

- 



attempt a t  aerobiological research. The Director General, Health 
Services had also admitted during evidence that 'theoretically the 
possibility of using the ULV machine for purposes o t h r  than the 
spraying of insecticides. for which it is primarily meant. as an 
aerosol for spreading virus or bacterial infection is definitely yes'. 
The Committee, therefore, desire that. in view of the possibility of 
the misuse of the expe-iments, the project should critically scrutinised 
and evaluated in all its aspects and necessary safeguards adopted. 

The Committee also find that Jodhpur had been selected for the 
ULV spray experiments out of Kota, Bikaner, Ajmer, Jodhpur, 
Ahmedabad, B a r d a  and Broach considered for trial, as it had the 
highest incidence of malaria and the St3te Government had also 
agreed to provide the man-power and transport facil~ties. I t  is not, 
however, clear to the Committee tvhy only seven towns in Gujarat 
and Rajasthan had h e n  considered for the trials. The Committee 
would like to know whether othcr state governments had been 
approached for affording the facilities. 

The Committee have been informed that it is now proposed to 
shift the experiments from Jodhpur to Ajmcr. The Committee are 
unable to understand the rationable for this especially in view of the 
fact that the incidence of malaria in Ajmcr in 1974 was only 864 
cases as  against 35,979 cases in Ahmedabad. The Committee would. 



therefore, like to be informed of the circumstances leading to the 
selection of Ajmer for the experiment and on what considerations 
this decision has been taken. 

The object of the studies on microbial pesticides at Pantnagar is 
to experiment on biological control of insects and pests through 
parasites and predators. The Committee understand that the 
microbial pesticides require microcapsules for encapsulating the 
viruses and according to the SIPRI Report, micro-encapsulatidn is a 
technique for wrapping microscopic particles in individual protective 
coatings. This technique is used by germ warfare experts to p t e c t  
the BW agents Prom sunlight, etc. and to preserve the viruses in an 
easily usable form for a long time. In this context, the SEW Report 
points out that microbial pesticide research 'provides information on 
the feasibility of disseminating microencapsulated BW agents'. The P 
Report states that 'pesticide research is likely to continue providing 
impetus to the CB weapon programme' and adds that 'the possibt- 
lities of spin off into CB technology from such acfivities are abvlouu 
enough.' The Committee desire that this project should a h  be 
evaluated immediately by an expert body, Such an evaluation, in 
the opinion of the Committee, is absolutely neecssary in view of the 
revelations brought out in the GOMU Project and the BKHS Bird 
migration studies. 

From the information furnished bv the Ministry of Health, the 
Committee find that the Indian Council of Medical Research has two 
other projects-'Human Biology Studies on Differential Tissue' 
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and 'Conducted Study on Infective Hewtitis in Indiat-whkh have 
again been sponsored by the OtIice of Naval Research, USA Similar- 
ly, a grant for the purchase of equipment and laboratory supplies, 
which are nat available in India, for a poject on 'the Relathe Role 
of cardiac Eflects in the Regulation of Cardio-vascular Wctiorrs' 
in the Vallabhbhai Patel Chest Institute, has been given by the US 
Air Force, through the European &ee of the Aeroepece Rareuch, 
Bhussels, Belgium, The Committee fail to underatand the why 
collaborations with the U!3 Navy and Air Force in these studies and 
have been permitted. 

The various projects that have been examined by the Committee 
I 

in the foregoing paragraphs raise the basic question about the way 
scientific activities and related research are sponsored and run in 
the country. What causes great concern to the Committee t the 
absence of any explicit policy frame and a well-defined institutional 
mechanism within the Government for reviewing projects, in sensi- 
tive areas and fields. of high scientific or technological content, 
promoted and/or actively participated in by foreign agencies. The 
Committee use the term 'sensitive areas or fields' not merely in the 
narrow sense involving military installation or military information, 
but in an all-embracing sense. The Committee, therefore, recom- 
mended that the following urgent steps should be taken by Govam- 
ment: 




