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ecember 3, 1984 marks one of the
deadliest chemical disasters of the
world took place in Bhopal. The
disaster took a toll of 3600 human lives
and scores of pets almost instantly. Additional 200 000 people were exposed to the
killer gas—methyl isocyanate and its intermediates—to varying degrees.1 Almost
27 years have gone by since occurrence of
this tragic event, the health status of the
affected population has not been studied
satisfactorily. Both of the exposed survivors and their offspring continue to suffer
from the yet-unknown long-term effects.
Therefore, the Indian Council of Medical
Research (ICMR) has planned to investigate the cases systematically.2
We have been working on the exposed
population for the last seven years for cancer risks. We have reported chromosomal
instability3 and increased morbidity, especially due to high prevalence of breast
cancer in the females and lung cancer in
the males among the affected people.4
However, the precise role of methyl isocyanate in cancer etiology is yet unclear.5
The clinical, epidemiological and in vitro
investigations do not fully conform to the
conclusions of in vivo animal studies.5,6
During the cytogenetic monitoring,
our attention was captivated by a high
prevalence of atypical lymphocytes in the
peripheral blood of methyl isocyanateaffected parents and their offspring born
post-exposure. Atypical lymphocytes are
often observed in the peripheral blood

of the healthy as well as the diseased individuals, albeit at varying proportions.
On the average, 7.5% of the mononuclear cells are atypical lymphocytes in the
healthy individuals; it occurs due to exogenous antigens including viral infections,
drug hypersensitivity and toxic reactions.
Atypical lymphocytes also occur following post-perfusion, immunizations, radiation exposure, hormonal disruption,
autoimmune diseases, idiopathic disorders, Hodgkin's lymphoma and graft rejection.7,8
Atypical lymphocytes appear in the peripheral blood in the course of many pathological conditions. However, its relationship with the environmental chemicals is
not clearly well understood. The reports
in this connection are scanty in the literature. A significantly high incidence of peripheral blood atypical lymphocytes was
observed in the residents exposed to uranium, arsenic and fluoride through drinking water in Pofadder area of North Western Cape, South Africa.9 Another study
pertains to the exposure of certain Iranian
people to sulfur mustard during chemical
invasion of Iraq in Iran-Iraq war, which
highlighted increased incidence of atypical lymphocytes in peripheral blood of the
victims.10
For the first time, we observed high
percentage of atypical lymphocytes in
the peripheral blood of people exposed to
methyl isocyanate. For example, mother,
father and the daughter of a family had

Cite this article as: Senthilkumar CS, MallaTM, Sah NK, Ganesh N. Methyl isocyanate exposure and atypical
lymphocytes. Int J Occup Environ Med 2013;4:167-168.

www.theijoem.com Vol 4 Number 3; July, 2013

Clinical Cytogenetics
Laboratory, Department
of Research, Jawaharlal Nehru Cancer
Hospital and Research
Centre (JNCHRC),
Bhopal, Madhya
Pradesh, India
2
Rajiv Gandhi Technological University
(RGTU), Bhopal, Madhya Pradesh, India
3
T. N. B College,
Bhagalpur University,
Bhagalpur, Bihar, India
1

Correspondence to
Chinnu Sugavanam
Senthilkumar, MSc,
MPhil, CSIR-Senior Research Fellow, Clinical
Cytogenetics Laboratory, Department of
Research, Jawaharlal
Nehru Cancer Hospital
and Research Centre
(JNCHRC), Bhopal,
Madhya Pradesh, India.
E-mail: sengenetics@
gmail.com
Received: Feb 28, 2013
Accepted: Apr 22, 2013

167

correspondence
Methyl Isocyanate Exposure and Atypical Lymphocytes

For more information
on intestinal obstruction in toluene 2,4-diisocyanate toxicity see
www.theijoem.com/
ijoem/index.php/ijoem/
article/view/264

17%, 13%, and 21% atypical lymphocytes,
respectively. Although, these people were
neither found suffering from any chronic
diseases nor had received any medications for the last several months, they
had high counts of atypical lymphocytes.
The precise reason for this is yet to be ascertained, but we feel inclined to suggest
that prior exposure to methyl isocyanate
might be getting manifested as increase in
the frequency of atypical lymphocytes.
Methyl isocyanate is used in the production of carbamate pesticides, rubbers
and adhesives. More studies are needed
to substantiate the probable association
between exposure to methyl isocyanate
and atypical lymphocytosis. There is an
urgent need to monitor hematopoietic
disorders among people (especially workers) exposed to methyl isocyanate for a
long time.
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