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ABSTRACT

Search of Altered Gene Expression after Chronic Administration of
Olanzapine in the Rat Frontal Cortex using ¢cDNA Microarray

Se Chang Yoon, MD,! Ung Gu Kang, MD, PhD,' Myoung Suk Seo,’
Yang-Sook Chun, PhD,® Ju Han Kim, MD, PhD,* Soon Young Shin,’
Young Han Lee, PhD,’ Yong Min Ahn, MD, PhD' and Yong Sik Kim, MD, PhD'

Department of Psychiatry and Behavioral Science, Seoul National University College of Medicine, Seoul,
2Clinical Research Institute, Seoul National Universi/ty‘ﬂospital, Seoul,
SHuman Genome Research Institute, Seoul National University College of Medicine, Seoul,
*Department of Preventive Medicine, Seoul National University College of Medicine, Seoul,
’Department of Biochemistry and Molecular Biology, College of Medicine, Yeungnam University, Daegu, Korea

Objective : cDNA microarray is a convenient molecular technology that enables to search for gene expression in
large scale. To explore the effect of antipsychotics on the gene expression in the brain, we applied cDNA microar-
ray and searched for differentially expressed genes in the olanzapine-treated rat frontal cortex. Methods : We ad-
ministered olanzapine (4 mg/kg/day, IP) to S-D rats for 14days, and dissected the frontai cortex to examine. We
analyzed altered gene expression from microarray, and screened up- or down-regulated genes. Their changes were
confirmed by RT-PCR. Results : Three down-regulated and one up-regulated genes were screened by triplicate
¢DNA microarray analysis. Among them, translocase of the inner mitochondrial membrane 23 (TIM23) was con-
firmed in RT-PCR. The expression of TIM23 mRNA was significantly increased in olanzapine-treated rat frontal
cortex. Conclusion : This is the first report of up-regulated gene expression of TIM23 by antipsychotics in the rat
brain. TIM23 is the essential component of mitochondrial biogenesis. From this result, we suggest that antipsychotic
effect may be related to the improvement of mitochondrial dysfunction in the brain. (Korean J Psychopharmacol
2003:14(4):360-366)
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Up-regulated

TIM23 0.404
Down-regulated

Pyruvate carboxylase —0.569
S-antfigen —0.626
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* : Represented by log ratio of Cy3 (clanzapine-treated) median and Cy5 (confrol) median from two independent

microarray data
T : RT-PCR confirmed

Table 2. Primer sequence of TIM23, pyruvate carboxylase and  #-Actin for RT-PCR

TiM23

AGCGGCAACAAAACCACAGGCG
TCAGAGTGACTGTIGGAGCAA

Forward :
Reverse :

Pyruvate carboxylase

ATGCTGAAGTICCAAACAGTICG
AGGCGGGAATIGACCTICGATG

Forward :
Reverse :

B-actin

: ATGGATGACGATATCGCGE
CTAGAAGCATITIGCGGTGCAC

Forward
Reverse :
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Figure 1. Effect of olanzapine on TIM23 mRNA level. To-
tal RNA was isolated from rat frontat cortex, Olanzapine
was administered at 4 mg/kg for 14 days. RT-PCR was
done using TIM23 cDNA probe. g-Actin waos used as the
housekeeping gene fo check loading amount, A : Rep-
resentation of up-regulated TIM23 affer freatment with
olanzapine. B : Densiftometric data of TIM23 are expressed
as means+SD (n=4. * : p<0.05 ; Mann-Whitney U test).
ROD : relative opftical density.
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