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Background
Schizophrenia is a severe and debilitating mental illness.
Around 0.26% of people in South India suffer from schi-
zophrenia. It is a complex disorder which may involve
multiple genes with mild to moderate effect and non-
genetic risk factors like environmental and psychological
assaults. Cytokines, regulators of immune/inflammatory
reactions and brain development, emerge as part of a
common pathway of genetic and environmental compo-
nents of schizophrenia. Our study explored the associa-
tion of polymorphisms in cytokine genes with
schizophrenia, the interaction of these genes in the
causation of the disease and the population genetics of
cytokine gene polymorphisms.

Materials and methods
We performed a case-control association study using 248
patients from Kerala, South India and 244 ethnically
matched normal healthy controls. We screened poly-
morphisms in 10 cytokine genes (IL1A, IL1B, IL1RN, IL3,
IL4, IL6, IL10, IFNG, TNFA and TGFB1). Genomic DNA
was isolated from blood and genotyping was carried out
by PCR-RFLP, TaqMan allelic discrimination and KASPar
assays. Allelic, genotypic, haplotypic and diplotypic fre-
quencies were calculated and compared. Gene-gene inter-
actions among cytokine genes were also assessed.

Results
We found significant association of SNPs in pro-inflam-
matory cytokine genes IL1A, IL6, TNFA and IFNG with

schizophrenia in the Kerala population. No significant
association was observed with any of the anti-inflamma-
tory cytokine genes IL4, IL10 and TGFB1. Our study
provides significant evidence for strong gene-gene inter-
actions among pro-inflammatory cytokine genes in
the development of schizophrenia. Our findings support
the immune hypothesis in the predisposition to
schizophrenia.

Conclusions
The phylogenetic analysis of Kerala population with
HapMap populations show proximity to HapMap Gujar-
ati Indian population (GIH), Mexican population (MEX)
and the African populations ASW, MKK and YRI. This
similarity can be attributed similar selection pressures
that lie in the same latitudinal belt indicating similar
environmental conditions with respect to temperature,
rainfall, pathogens, sunlight etc. This information might
facilitate the identification of clinical subgroups of
patients with strong immunological basis for the out-
come of the disease.
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