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u Opioid receptor gene polymor phisms and neuropsychiatric disorders

Ichiro Sora¥?, Harumi Hata”, Hidekazu Watanabe”, Soichiro 1de??
Y Division of Psychobiology, Department of Neuroscience,
Tohoku University Graduate School of Medicine, Sendai, JAPAN
2 Department of Molecular Psychiatry, Tokyo I nstitute of Psychiatry,
Tokyo Metropolitan Organization for Medical Research, Tokyo, JAPAN
9 Department of Molecular Phar macology, Faculty of Pharmaceutical Sciences,

Kyoto University, Kyoto, Japan

Summary:  The opioid system is thought to play a major role in several neuropsychiatric disorders including
analgesia and substance abuse. Pharmacologic approaches have suggested that p-opioid receptor (WOR) serves
as a principal site for morphine actions in inducing behavioral reward. The transgenic knockout mice provided
data that the gene expression of opioid receptor modulate the rewarding effects of opiates and non-opiate drug
like alcohol. Heterozygous nOR-KO mice with half expression of wild-type nOR which display reduced
morphine and ethanol self-administration would be a good animal model of human disorders. Recently, we have
identified severa novel polymorphisms of human and murine pOR gene. Anaysis of uOR gene

polymorphisms would be important to find new strategy of the treatment for neuropsychiatric disorders.
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A role of the opioid system in pleasant emotion: comparison with the dopamine system

Kazutaka lkeda, Yukio Takamatsu, Takehiro Takahashi
Department of Molecular Psychiatry, Tokyo I nstitute of Psychiatry, Tokyo Japan.

Summary: Opioid and dopamine systems play crucial roles in reward. Similarities and differences in neura
mechanisms of reward mediated by these two systems have remained largely unknown. We now show
significant differences between opioid and dopamine systems reward functions. Mice lacking mu-opioid
receptors (MOR), the main target of morphine, showed enhanced lateral hypothalamic intracranial
self-stimulation (ICSS) which induces dopamine release. They aso displayed increased movement in
despairing conditions. Both of these results are consistent with MOR involvement in drive-reducing reward
functions such as satisfaction and relaxation. In contrast, mice lacking dopamine transporters (DAT), a main
target of cocaine, maintained lateral hypothalamic ICSS responding under continuous, partial and delayed
reinforcement schedules. These results are consistent with dopamine systems' involvement in drive-inducing
reward functions such as excitation and volition. ICSS differences in MOR and DAT knockout mice underscore
the multidimensional nature of reward.
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Genetic analysis of different pain sensitivity among mouse strains

Tsuyoshi Koide, Tamio Furuse
M ouse Genomics Resour ce L aboratory, National I nstitute of Genetics,

Mishima Japan.

Summary: Pain sensation is an essential alert for avoiding environmental danger and feeling tissue damage or
illness. In spite of the essential role of pain sensation, surplus pain is stressful or unpleasant for animals. Heat
evoked pain and capsaicin sensation activate the multi functional pain receptor, VR1. Capsaicin is the main
chemical component of hot chili peppers providing its hot taste and causes sensation in physiological pain
system. We found diversity of sensitivity for capsaicin and pain in the stock of wild-derived mouse strains,
Mishima battery. In order to clarify genetic basis of diversity of pain sensitivity, we conducted QTL analyses
usung two mouse strains, C57BL/6 and KJR. In the study, 470 F2 mice were generated from a cross of F1 mice
obtained from a cross of C57BL/6 and KJR. We applied fluid intake test of capsaicin solutionand 52  hot plate
test for the F2 progeny. In the mapping study, four significant QTLs for capsaicin sensitivity were detected on

chr2, chr7, chr8 and two significant QTLsfor heat sensitivity were detected on chr2 and 18.

Mus musculus domesticus



Mishima

Battery of Strains

Table 1. Mishima battery

BFM/2 Domesticus  France
NJL Musculus Denmark
BLG2 Musculus Bulgaria
Wild mice HMI Castaneus  Taiwan
CAST/EI Castaneus Thailand
KJR Musculus Korea
SWN Musculus Korea
MSM Musculus Japan

Fancy mice JF1 Musculus Japan

Fancy mice C57BL/6
DBA/1

Laboratory strain
Laboratory strain

A list of inbred strains used in this study

1, 2, 4)

(Capsaicin)
Vanilloid Receptor-1

Mishima battery

Capsaicin
Capsaicin
12 1-bottle test 1-botle
test
12
Capsaicin
Capsaicin
1.0 4.0 7.0 10.0uM
Capsaicin Capsaicin

12 1-bottle test

Capsaicin



KIR MSM 2
Capsaicin

C57BL/6 DBA/1 PGN2 3

3) KJR
Capsaicin C57BL/6
(Figurel) KJR C57BL/6
F1 F2 Capsaicin
52  hot plate test F1
Capsaicin KJR
hot plate test C57BL/6
Capsaicin
F2 Capsaicin
hot plate test
Capsaicin
5)
Capsaicin
KJR
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A new turn of research for opioid and glial cell
Minoru Narita, Tsutomu Suzuki
Department of Toxicology,

Hoshi University School of Phar macy and Phar maceutical Sciences, Tokyo Japan

Summary: A recent new insight into the physiology of astrocytes has emerged, leading to a different view of its
role in the CNS, i.e.,, “Active regulation of neurona function”. Here we show that morphine induced a
significant increase in intracellular Ca®* concentration ([Ca’']i) in cortical neuron/glia cocultures using a Ca?*
imaging technique, whereas morphine had no such effect in purified astrocytes. Three days treatment of
cortical neuron/glia cocultures with morphine caused the activation of astrocytes, as detected by a stellate
morphology and an increase in glial fibrillary acid protein (GFAP). These effects were reversed by coculture
with a specific protein kinase C (PKC) inhibitor, suggesting that PKC may be implicated in these events.
Furthermore, the level of GFAP immunoreactivity in the cingulated gyrus and the dorsal horn of the spinal cord
were clearly increased by repeated in vivo treatment with morphine. A deletion of a neuronal PKC isoform,
PK Cy, gene revealed a dramatic suppression of these changes. These results constitute the direct evidence that
morphine-induced astrocytic activation results from the stimulation of the neuronal PKC in the central nervous
system.  This communication between neuron and glia may be implicated in the morphine-induced synaptic

plasticity.
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Phar maceutical approach to opioids

Midori Hirai¥ ,Chikako Numata®, Tomoko Yamakami?, K eiko Yagi”, Reiko Teraoka?,
Yoshihisa Matsuda?, Hirofumi Abo®
Department of Clinical Pharmacy® and Department of Phar maceutical Technology?,

K obe Phar maceutical Univer sity, Rokko Hospital®

Summary:  We investigated the use of opioids and their blood concentration in cancer patients and the genotype
of P-glycoprotein and investigated the relationship between these factors. It has been suggested that
P-glycoprotein isinvolved in the appearance of side-effects in morphine and the transport of morphine across the
blood-brain barrier. Our findings indicated a possible correlation between mutation in P-glycoprotein and the
appearance of side effects. We also measured the amount of residual drug remaining in discarded units of a
newly released opioid preparation in patch form (product name Durotep patch) and explored the relationship
between drug absorption efficiency and analgesic effect. We found that the average percentage of drug remaining
was41l 58%; in study of nine patients who applied the patch product frequently, standard deviation was 6.8

13.1%. This demonstrated that the release of the drug was relatively stable and that fluctuations in the
analgesic effect depended on factors other than absorption rate. Additionally, we used a questionnaire on the
use of opioid patch preparations completed by medica professionals to consider the potential role of

pharmacists in the appropriate use of opioids.
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