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Abstract: Phenytoin is widely used against all types of partial and tonic-clonic
seizures. phenytoin may alter the release and action of different hormones which may
contribute to sexual dysfunction. The present study is aimed at the effect of
phenytoin induced differential regulation of DEFB1 gene in albino rat testis .The
Albino rat were divided into two groups, control and test, The test group were given
150mgs/kg of phenytoin orally and equal amount of normal saline was given for
control group. After 45 days with the rat under deep anesthesia, the testis were
removed from the scrotum and stored in liquid nitrogen. The stored specimens of
testis of control and tests group were subjected for cDNA microarray analysis. This
study showed the differential expression of gene DEFB1 compared to the control

group.

Phenytoin is effective against all types
of partial and tonic clonic seizures. Its toxic
effects are associated with chronic
medication. Tania et al reported depression
of cellular or humoral immunity or both, in
a significant number of phenytoin treated
patients. They found that phenytoin therapy
was associated with failure of antibody
response to Salmonella typhi antigen.
Phenytoin is a major cause of antiepileptic
drug hypersensitivity syndrome (AHS),
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which is rare but potentially fatal
complication. Ito et al., reported agranulo-
cytosis  following phenytoin  induced
hypersensitivity syndrome. Kim et al,
reported a case of 40 year old man who had
drug rash with Eosinophilia and systemic
symptoms (DRESS) syndrome associated
with anticonvulsant drugs which are rare but
potentially life threatening disease that
occurs in response to arene oxide producing
anticonvulsant drugs like phenytoin and
carbamazepine. Human Beta-defsin DEFB1
is the most important antimicrobial peptide.
It is coded by DEFBI1 gene. It is the only
innate immunity gene that shows long-term
balanced selection and heterozygote
advantage. It is capable of differentially
regulate gene expression upon inflammatory
or microbial stimuli
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Materials and Methods
Animal treatment and sample collection

Male adult albino rats were
segregated into control and test groups. The
test groups were treated with phenytoin 150
mg/kg body weight/day orally for 45 days.
Similarly control groups were given equal
amount of normal saline. In life study
protocols, including animal housing,
dosage, sacrifice and tissue harvesting were
as per IAEC guidelines. After 45 days the
tissue samples from test and control
collected in Rnase free tubes and snap
frozen in liquid nitrogen. Frozen tissues
were stored in RNA later at -70° C until
processed for RNA extraction.

RNA  Isolation and DNA Microarray
Hybridization And Analysis

RNA was extracted from the testis
preserved in RNA later using Qlagen’s
RNeasy minikit Cat#74104 and checked for
purity and concentration. The extracted
mRNA labeled with Agilent’s Quick-Amp
labeling kit (p/n5190-0442) Hybridized with
Agilent’s in situ Hybridization kit5188-5242
and scanned using high throughput Agilent
scanner with “Surescan” technology.

Comprehensive Data Analysis

Data analysis includes automated
feature extraction using Agilent feature
extraction Software, Normalisation and
statistical analysis and pathway and gene
ontology  analysis  using  Agilent’s
Genespring  GXvlo==10.0  Biological
interpretation of significant gene using
Genotypics Bio interpreter Tool with
literature curated information.

Observations

Phenytoin induced 2.41 folds up
regulated DEFB1 gene expression was
observed in phenytoin treated group when
compared with untreated control group.
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Discussion

Suresh yenugu et al., study of
Systemiatic  suties to identify and
characterize novel antimicrobial proteins
and peptides revealed that the majority of
defensins are expressed predominantly in
the male reproductive tract. Ito et al.,

reported agranulocytosis following
phenytoin induced hypersensitivity
syndrome. Subbannan Gujral reported

necrotising lymphadenitis associated with
the phenytoin induced hypersensitivity
syndrome. Kim et al, reported drug
hypersensitivity to previously tolerated
phenytoin carbamazepine induced DRESS.
All these reports confirm that phenytoin can
cause hypersensitivity, necrotizing lymph-
adenits, drug rash with eosinophilia and
systemic symptoms (DRESS) syndrome.
Prado-montes de oca E found that DEFBI is
capable of upregulation upon inflammatory
or microbial stimuli. The present study also
confirms the 2.41 folds up regulated
expression of DEFB1 which is due to
hypersensitivity induced by phenytoin
toxicity.
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