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Gene robbery. Ate the Indian people 
being exploited for genetic research? 

*3rd South-North Human Genome 
Conference, 4-7 December 1995; 
International Centre for Genetic 
Engineering and Biotechnology, New 
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Indian incense and sensibility 
New Delhi. Dr Ishwar C. Verma is learning from experience. At the All India Insti
tute of Medical Sciences (AIIMS) where he runs the Genetic Unit in the Department 
of Pediatrics, Verma is trying to cope with the increasing demand for genetic diagno
sis, especially thalassaemia, sickle-cell disease and Duchenne muscular dystrophy 
(DMD). At a recent conference*, Verma recalled his experience of screening 33 
women seeking prenatal diagnosis for DMD- an X-linked and hence particularly 
distressing disorder here given the pressure on Indian families to have sons. By DNA 
testing, Verma found that 9 of the fetuses were female (and therefore unaffected), 
and 24 were male, of which 10 were affected. But when parents were told they were 
expecting a healthy baby girl, some decided to abort the fetus anyway. Even though 
sex testing is a rudimentary part of many genetic tests, Verma no longer reveals this 
information to the parents. 

If, as Verma believes, India succeeds in eradicating polio in the next few years, the 
most common cause of infant mortality will stem from the 500,000 or so births each 
year that are congenitally malformed. Good news, then, that there are a growing 
number of centres around India such as AIIMS offering DNA diagnostic and prena
tal tests, as well as a variety of other tests for chromosomal and biochemical disor
ders. According to C.R. Bhatia, who has just retired as secretary of the Department of 
Biotechnology (DBT), until recently "people anxious to know which parent was the 
carrier of any genetic disorder which a child conceived was carrying, collected the 
DNA sample and sent it to [the] UK or USA to get the tests done. Now, at least some 
of the tests can be done within the countrY:' 

Take thalassaemia, for example. Verma's group can offer a confirmed diagnosis in 
94% of cases using the polymerase chain reaction, but for large-scale screening, he 
uses a simple chemical assay requiring a pinprick of blood. To avoid stigmatization, 
testing is recommended after marriage; Once a carrier has been identified, the 
chances are good of identifying others, as people do not marry randomly. The cost of 
the screening and prenatal diagnosis programmes in Delhi for 2,300 women (includ
ing terminations) is 1.9 million rupees ($60,000), but this is less than the expense of 
treating just two affected children for 10 years. Verma takes a slightly more unortho
dox approach for sickle-cell anaemia: he advises unmarried carriers that the sickle 
cell is a god, who does not want to marry another god. It appears to work. 

Human genetic studies in India have lagged far behind research into other areas, 
such as plant genetics, and are only slowly getting off the ground. In part this reflects 
the necessity of devoting limited research funds to other important areas notably 
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Established: 
Beta thalassaemia 

Sickle-cell disease I haemoglobin E 

Duchenne muscular dystrophy 

Spinal muscular atrophy 

Fragile X syndrome 

Cystic fibrosis 

Haemophilia A 

In preparation: 
Congenital adrenal hyperplasia 

Oculo-cutaneous albinism 

Ataxia telangiectasia 

Mitochondrial disorders 

Myotonic dystrophy 

Huntington disease 

Retinoblastoma 

Wilson disease 

The great ethnic diversity and 

large population of India has 

provided and will continue to 

contribute to knowledge about 

genomic diversity of the human 

species. The indian scientists 

and those visiting from many 

nations support the concept that 

the developing nations and the 

specific ethnic groups should 

receive their appropriate share of 

the economic and commercial 

returns derived from medical 

investigations (clinical trials and 

genetic epidemiological studies) 

in and from the biological 

material derived from their 

population groups. 
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infectious diseases such as malaria and hepatitis. (Bhatia believes that India's health 
care priorities should include infantile diarrhoea and contraceptive research.) But 
India's astonishing religious and cultural diversity- its 900 million people speak 
more than 300 languages- hints at spectacular insights into human genetics if 
more concerted and collaborative efforts can be organized. Consider that some popu
lations are highly inbred and/or live in areas with high background radiation, while 
others practice female infanticide (with implications for mitochondrial DNA inheri
tance). Certain tribes with unusually small Y chromosomes are relatively infertile 
and other tribes will undoubtedly prove worthy of study as they become more acces
sible. "Some of the tribal populations are unique; they may be carrying mutations of 
interest", says Bhatia. 

The desire to share in new advances in genetic research is echoed by Dr S.S. Agar
wal (Sanjay Ghandi Postgraduate Institute of Medical Sciences, Lucknow). In a 
country where the population will soon exceed 1 billion, even a rare disease can be 
fairly common. In the southwestern village of Handigodu, there are hundreds of 
patients suffering from a form of spondyloepiphyseal dysplasia first reported only 21 
years ago. Patients are variably affected with a combination of osteoarthritis and 
dwarfism. Understanding this disease (and many like it) will not only alleviate 
human suffering but also reveal much about genotype-phenotype correlations. 
Opportunities have already been missed: although it is gratifying that Indian child
hood cirrhosis has disappeared, because of the switch from brass cooking utensils 
(which contain copper) to aluminium, the disorder had offered an excellent means 
to investigate mechanisms of copper metabolism. 
Rich-poor divide: But should India concentrate on disease prevalent in the country 
to the exclusion of diseases more prevalent in the West? That was the view espoused 
by Professor F. Vogel at a large genetics meeting held in Amritsar early in December, 
provoking a storm of protest. Vogel argued that Indian scientists should focus on 
communicable diseases linked to poverty- work that is becoming harder in richer 
nations. But one Indian scientist, Dr Lalji Singh, retorted: "We might be a develop
ing, poor country, but not intellectually!" India could become a valuable setting for 
studying complex disorders such as coronary heart disease and diabetes, and many 
researchers feel that India must develop a greater role in such research. India has 
long realized that it could not be a major player in the international genome com
munity, but aspires to a much bigger role in other forms of genetic research. Con
siderable support has come from the DBT, which was created in 1984. DBT runs 
two laboratories as well as a number of state-owned companies producing vaccines 
and the like. Moreover, DBT is helping to make probes available to diagnostic cen
tres around the country, and provide the infrastructure to characterize new variants 
in India, by forming a network of research centres. Gene therapy is also represent
ed, with special emphasis on oral cancer. 

But perhaps of greatest concern to the Indian scientific community, expressed in 
a statement from UNESCO after the South-North Genome Conference, is the belief 
that the country's unique resources of genetic diversity are being pillaged from 
abroad. A new law prohibits foreign companies from pilfering commercially valu
able samples, notably medicinal plants. But India's treasures are not merely agricul
tural. In 1994, two Germans posing as tourists were arrested while trying to 
smuggle 30,000 insects out of the country (Nature 370, 587; 1994). Furthermore, 
there are signs that human samples are being targeted. One Indian geneticist alleges 
that some foreigners obtain visas on the pretext of attending a conference, only to 
head off in search of valuable human material- twins manifesting different sus
ceptibilities to tuberculosis for example. At the very least, Indian scientists _ 
would like to enter into formal collaborations with outsiders so that they ,.,~ 
can share in the scientific and possibly commercial rewards that might ~ 
result from such endeavors. Nobody with any sense could deny them that. ~ 
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