
2-P-135
Loss of drebrin from dendritic spines in hippocampal neurons from
Alzheimer's disease model mouse
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Alzheimer's disease (AD) is one of neurodegenerative diseases and the most common cause of dementia. Among
pathology of AD, synaptic dysfunction has most correlation with cognitive dysfunction. Drebrin is an actin binding
protein and stabilizes actin filaments. Drebrin-decorated stable actin filaments accumulate in dendritic spines and are
thought to be crucial for synaptic plasticity but drebrin has been decreased at onset of dementia in AD. We therefore
hypothesized that loss of drebrin, that is, loss of stable actin filaments from dendritic spines elicits synaptic
dysfunction and causes dementia in AD. Here we used the App knock-in mouse model of AD (AppNL-G-F mouse), to
analyze the details of abnormal synapse in AD. First we performed immunohistochemical analysis using AppNL-G-F mice
brains. We focused on the cortex and found no drebrin immunoreactivity around amyloid plaques in the AppNL-G-F

mice brains. We further used primary hippocampal cultured neurons derived from the AppNL-G-F mice (AppNL-G-F

neurons) and evaluated synaptic status based on drebrin cluster number using high-content imaging analysis. Our
data showed AppNL-G-F neurons had less drebrin clusters indicating low functionality of synapse. These data suggest
that the loss of drebrin from the dendritic spine in AD brains causes synaptic dysfunction.
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Cocaine-induced conditioned place preference and locomotor response are
distinctively regulated by glutamate and dopamine receptor signaling in the
prefrontal cortex

Yukie Kawahara1, Yoshinori Ohnishi1, Yoko Ohnishi1, Hiroshi Kawahara2, Akinori Nishi1

1Dept. Pharmacol., Kurume Univ. Sch. Med., 2Dept. Dental Anesthesio., Tsurumi Univ. Sch. Dental Med.

The dopamine (DA) D1 receptors in the nucleus accumbens (NAc) is implicated in cocaine-induced conditioned
place preference (CPP), which is driven by the cocaine-associated cue. However, the effect of the cocaine-associated
cue on DA release in the prefrontal cortex (PFC) has little been studied. The present study examined the effects of
cocaine-associated cues on the extracellular DA levels in the NAc and PFC using in vivo microdialysis. Furthermore,
the role of D1, D2, and ionotropic glutamate receptors in cocaine (7.5 mg/kg i.p.)-induced CPP, locomotor and DA
release were investigated. Cocaine-associated cues increased DA levels in the PFC, but unexpectedly had no effects
on DA levels in the NAc. Pharmacological inhibition of D1 and D2 receptors and chemogenetic inhibition of D1
receptor-expressing cells by Gi-DREADD in the PFC during the cocaine conditioning procedure suppressed the
cocaine-induced locomotor response, but did not affect the CPP. Pharmacological modulation of ionotropic glutamate
receptors by antagonists and agonists in the PFC suppressed the cocaine-induced CPP, but did not affect the
locomotor response. The DA response to the cocaine-associated cue in the PFC was abolished by pharmacological
inhibition of ionotropic glutamate receptors, but not of D1 or D2 receptors.
The present results demonstrate that the cocaine-induced CPP and locomotor response are induced by the distinct
neural pathways in the PFC mediated through ionotropic glutamate receptor and DA receptor signaling, respectively.

Poster Sessions

Copyright © The Japanese Pharmacological Society



2-P-137
An α2 receptor agonist and antagonist respectively decreases and increases
acetylcholine efflux in the nucleus accumbens of freely moving rats

Yuri Aono, Hiroki Kawashima, Tadashi Saigusa

Dept. Pharmacol. Nihon Univ. Sch. Dent. at Matsudo

The nucleus accumbens (NAc), a major terminal area of mesolimbic dopaminergic system, expresses α2-receptors (-
Rs). We have previously shown that local administration of α2-R ligands into the NAc failed to alter accumbal
extracellular dopamine and noradrenaline levels of freely moving rats (Saigusa T et al., 2012). The NAc contains
cholinergic interneurons that might receive inputs from noradrenergic projections (Gonzales KK & Smith Y, 2015)
and α-R ligands modulate accumbal cholinergic activity-dependent locomotion of rats (Ikeda H et al., 2007). In the
present study, to investigate the involvement of α2-Rs in the regulation of accumbal cholinergic neural activity we
analysed the effects of the α2-R agonist UK 14304 and the α2-R antagonist RX 821002 on acetylcholine (ACh) efflux
in the NAc of freely moving rats using in vivo microdialysis. Drugs were infused directly into NAc through the dialysis
membrane. Doses of compounds indicate total amount infused (mol) during 60 min infusions. UK 14304 (300 pmol)
reduced accumbal ACh efflux by around 70%. RX 821002 (600 and 6000 nmol) induced a dose-related increase in
accumbal ACh efflux by around 175%. These results suggest that accumbal α2-Rs may exert inhibitory roles in the
control of cholinergic neural activity in the NAc.
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Local administration of the orexin receptor antagonist MK-4305, but not
orexin-A, into the nucleus accumbens increases accumbal dopamine efflux
in freely moving rats

Hiroki Kawashima, Yuri Aono, Tadashi Saigusa

Dept. Pharmacol., Nihon Univ. Sch. Dent. at Matsudo

The nucleus accumbens (NAc), a major terminal area of mesolimbic dopaminergic projections, receives inputs from
orexin neurons. Behavioural studies suggest that accumbal orexin receptors (-Rs) play modulatory roles in the
regulation of accumbal dopaminergic activity-dependent locomotion in rats (Kotani et al., 2008). We studied the
effects of intra-accumbal application of orexin-R ligands on accumbal dopamine (DA) efflux in freely moving rats,
using in vivo microdialysis, to analyse the roles of orexin-Rs in regulating accumbal dopaminergic neural activity.
Orexin-R ligands were applied into NAc though a microinjection needle attached with a dialysis probe. The OX1- and
OX2-R agonist orexin-A failed to alter DA levels in NAc. However, the OX1- and OX2-R antagonist MK-4305 induced
a dose-related increase in DA levels. This MK-4305-induced increase in accumbal DA levels was suppressed by
infusion of TTX through the probe and was inhibited by local co-administration of orexin-A. These results suggest
that intra-accumbal application of MK-4305 could enhance accumbal DA efflux by antagonism of OX1- and/or OX2-
Rs. The present study also indicates that accumbal OX1- and/or OX2-Rs could play inhibitory roles in the regulation of
accumbal dopaminergic neural activity.
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A dendritic spine shrinkage in response to extracellular high K+ is inhibited
by Co2+ or Cd2+

Naoko Konishi, Toshinori Sawano, Jin Nakatani, Hidekazu Tanaka

Lab. Pharrm., Grad.sch. Life sci., Ritsumeikan Univ.

In the brain, neurons communicate with each other at excitatory and inhibitory synapses. In each excitatory synapse, a
dendritic spine receives the excitatory neurotransmitter released by an axon terminal. An extracellular high K+ induces
robust depolarization and mimics massive synaptic transmission. A dendritic spine transiently shrinks in high K+

solution. In this study, we investigated the mechanisms of the spine shrinkage using cultured hippocampal neurons.
The spine shrinkage observed in response to high K+ was inhibited in the presence of extracellular Co2+ or Cd2+. Then
we investigated Ca2+-signaling pathway because these metal ions are supposed to be wide spectrum Ca2+-channel
blockers. We preincubated neurons with ROCK inhibitor Y27632 or CaMKII inhibitor KN-93. However, neither of
them inhibited the spine shrinkage. Finally, we tested whether myosin is involved in the spine shrinkage. A myosin
ATPase inhibitor, blebbistatin, did not inhibit the spine shrinkage in high K+. Taken together, extracellular high K+-
triggered Ca2+-influx seem to induce the spine shrinkage; however, the downstream signaling pathway or the motor
machinery has not yet been determined.
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Involvement of the cAMP-dependent pathway in the dextromethorphan-
induced inhibition of spontaneous glutamate transmission in the nucleus
tractus solitarius neurons of guinea pigs

Yoshiaki Ohi, Daisuke Kodama, Akira Haji

Lab. Neuropharmacol., Sch. Pharm., Aichi Gakuin Univ.

The second-order neurons in the nucleus tractus solitarius (NTS) receive excitatory inputs from the broncho-
pulmonary afferents and serve as a gate in the cough reflex pathway. Although central antitussives are thought to
inhibit the cough center including the NTS, their sites of action and mechanisms are not fully understood. In our
previous study, dextromethorphan (DEX) inhibited tractus solitarius (TS)-evoked synchronous release of glutamate
in the second-order NTS neurons independently of its agonistic effect on the sigma receptor. However, there is still
limited knowledge of its cellular mechanisms. To clarify the inhibitory mechanism of DEX, the present study
examined the interaction of DEX with cAMP. The effects of DEX on miniature and tractus solitarius-evoked
excitatory postsynaptic currents (mEPSCs and eEPSCs) were recorded under activation of the cAMP-dependent
pathway using the brainstem slices. An increase in cAMP by forskolin (adenylyl cyclase activator) counteracted the
inhibitory effect of DEX on mEPSCs. 8-Bromo-cAMP (cAMP analog) and N-ethylmaleimide (Gi/o protein inhibitor)
also attenuated the DEX effect. However, forskolin had negligible effects on the DEX-induced inhibition of eEPSCs.
The present study demonstrates for the first time that the cAMP-dependent pathway regulates the excitatory synaptic
transmission in the NTS neurons and the distinct mechanisms underlie the DEX-induced inhibition of spontaneous
and synchronous release of glutamate in the second-order NTS neurons.
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M1 muscarine receptors inhibit GABA release from striatal medium spiny
neurons onto cholinergic interneurons.

Etsuko Suzuki, Toshihiko Momiyama

Department of pharmacology, Jikei university school of medicine

Whole-cell patch-clamp recordings were made from striatal cholinergic interneurons (ChINs) in P10-17 mice brain
slices with restricted expression of channelrhodopsin-2 (ChR2) in the striatal medium spiny neurons (MSNs).
Neurons were voltage clamped at -60 mV. Light stimulation evoked postsynaptic currents in the presence of
glutamate and glycine receptor antagonists. These postsynaptic currents were blocked by GABAA receptor antagonist,
bicuculline, suggesting they were GABAA receptor-mediated inhibitory postsynaptic currents (IPSCs). A muscarine
receptor agonist, carbachol (1 μM), suppressed IPSCs by 49.5 ± 7.8% (n = 5). To examine the changes in GABA
release probability, we calculated coefficient of variation (CV). The CV was not increased after application of
bicuculline, suggesting the action site of bicuculline was postsynaptic GABAA receptors. On the other hand, CV after
application of carbachol was significantly increased (p = 0.004). In addition, carbachol (10 μM) did not affect inward
currents evoked by puff-applied GABA (100 μM). These results suggest that activation of M1 muscarine receptors
presynaptically inhibits GABA release from MSNs onto ChINs.
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Serotonergic regulation of the inwardly rectifying potassium (Kir) 4.1
channel expression in mice astrocytes.

Saki Shimizu1, Kaoru Furui1, Aya Kato1, Akari Sawashima1, Akio Ikeda2, Yukihiro Ohno1

1Dept. Pharmacol., Osaka Univ. Pharm. Sci., 2Dept. Epilepsy Mov. Dis. Physiol. , Kyoto Univ.

Astrocytes regulate neuronal excitability by maintaining ion homeostasis and secreting neuroactive substances. We
previously showed that expressional knockdown of inwardly rectifying potassium (Kir) 4.1 channels elevates brain-
derived neurotrophic factor (BDNF) expression in astrocytes (Int. J. Mol. Sci., 19, 3313, 2018). In order to explore
the neural factors influencing of the Kir4.1 expression, we investigated the effects of serotonergic agents on Kir4.1
mRNA levels in primary cultured astrocytes. Treatment of astrocytes with serotonin (5-HT; 100 μM) inhibited
Kir4.1 expression. The 5-HT1A agonist (±)-8-OH-DPAT, 5-HT2 agonist (±)-DOI, 5-HT3 agonist SR-57227 or 5-
HT6 agonist WAY-208466 showed no effect on the astrocytic Kir4.1 expression. However, the 5-HT7 agonist LP-211
significantly inhibited the expression of Kir4.1 in a dose-depended manner. In addition, the 5-HT7 antagonist SB
-258719 did not affect the Kir4.1 expression by itself, but antagonized the inhibition of Kir4.1 expression induced by
5-HT7 agonist LP-211. The present results strongly suggest that 5-HT inhibits Kir4.1 expression via the activation of
5-HT7 receptor in astrocytes.
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Neuronal hyperexcitability mediated by GqPCR-mediated signaling in
astrocytes

Eiji Shigetomi1, Yukiho Hirayama1, Fumikazu Sano1,2, Kenji Tanaka3, Haruhiko Bito4,
Schuichi Koizumi1
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Med., Univ. Yamanashi, 3Dept. Neuropsych., Keio Univ. Sch. Med., 4Dept. Neurochem., Grad. Sch. Med., Univ.
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Astrocytes maintain extracellular milieu, provide nutrients and release signaling molecules to regulate neuronal
excitability. Dysfunction or augmentation of astrocytic roles is implicated in neuronal hyperexcitablity found in many
neurological disease, such as epilepsy and Alzheimer's disease. In disease, astrocytes generally become reactive and
reactive astrocytes show more Ca2+ signals with increase in Gq-protein coupled receptors (GqPCRs). To investigate
the role of augmented GqPCR-mediated Ca2+ signals in neuronal excitability, we engineered mice whose astrocytes
specifically overexpress P2Y1 receptor, one of major GqPCRs in astrocytes in adult brain, (astrocyte P2Y1OE). Using
dual color Ca2+ imaging of neurons and astrocytes by two different colors of genetically encoded Ca2+ indicators, we
found that astrocytes showed robust Ca2+ signals in response to neuronal stimuli and neurons showed enhanced
dendritic responses in P2Y1OE, both of which depend on P2Y1 receptor signaling. Extracellular glutamate increased
by neuronal stimuli was also enhanced in P2Y1OE. Astrocyte P2Y1OE mice show higher susceptibility to pilocarpine-
induced status epilepticus. Overall data suggest that astrocytic Ca2+ signals mediated by GqPCR lead to neuronal
hyperexicitability through enhancement of glutamatergic signaling.
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Chemogenetic inhibition of macrophages and microglia exerts anti-allodynic
effects on different types of neuropathic pain in male mice

Yuya Ideguchi, Fumihiro Saika, Norikazu Kiguchi, Daichi Kobayashi, Shinsuke Matsuzaki,
Shiroh Kishioka

Dept. Pharm., Wakayama Med Univ

Chronic neuroinflammation in the peripheral/central nervous system is important for the molecular basis of
neuropathic pain. In particular, roles of macrophage and microglia have been well demonstrated. In this study, we
evaluated the region, time, and sex-dependent effects of macrophages/microglia on neuropathic pain using mice that
can induce Gi-DREADD driven by macrophages/microglia-specific cx3cr1 promoter (CX3CR1-hM4Di).
Neuropathic pain model mice were generated by partial sciatic nerve ligation (PSL) or paclitaxel treatment, and
mechanical allodynia was evaluated using von Frey test.
In CX3CR1-hM4Di mice after PSL, expression of hM4Di was localized in both F4/80 positive macrophages and Iba1
positive microglia. Intraperitoneal or intrathecal administration of clozapine-N-oxide (CNO), a ligand for hM4Di,
improved mechanical allodynia in male CX3CR1-hM4Di mice after PSL or paclitaxel treatment. These anti-allodynic
effects was observed in male, but not in female mice. These results support the notion that sex-dependent roles of
macrophage/microglia in neuropathic pain and the pharmacological inhibition of these cells might be effective
therapeutics for neuropathic pain.
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Regulation of receptor chaperone molecule RTP4 in microglial cells

Yusuke Kuroiwa1, Mini Yokote1, Masashi Kawanishi1, Hiroshi Ueda2, Wakako Fujita3
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Pharmaceu. Sci., Kyoto Univ., 3Dept. Frontier Life Sci., Grad. Sch. Biomed. Sci., Nagasaki Univ.

Morphine, a µ Opioid receptor (MOPr) agonist, is one of the powerful analgesics, but the development of analgesic
tolerance by the chronic use or under some inflammatory diseases such as neuropathy would be a clinical problem.
Recently, we have demonstrated that the increase of the receptor transporter protein 4 (RTP4), one of the GPCR
chaperone molecules, will facilitate the MOPr-DOPr heteromer formation and thus lead to the analgesic tolerance in
neuronal cells. Interestingly, RTP4 is highly expressed in macrophages, so here we focus on the role of RTP4 in the
microglial cells, the brain-resident macrophages. In this study, we determined the changes in RTP4 mRNA levels after
the treatment of morphine or DAMGO (10 µ M, 24 hrs) in SIM-A9 microglial cell line. In addition, we determined
the effects of inflammatory stress by use of lipopolysaccharide (LPS) (1 ng/mL to 1 µg/mL, 24 hrs). As a result,
RTP4 mRNA levels in SIM-A9 cells were decreased by morphine or DAMGO, while they were significantly increased
by LPS treatment. These results suggest that the regulation of RTP4 expression in microglial cells is differed between
under the chronic MOPr stimulation and the inflammatory stress. The role of RTP4 in microglial cells in the
development of analgesic tolerance to morphine in these states would be determined in the future.
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Investigation of a new type of microglia appearing in the ischemic core area
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Brain ischemia leads to irreversible tissue necrosis and central nervous system (CNS) dysfunction. On the other hand,
many studies have demonstrated that CNS shows reparative potential after brain injury. We previously reported that
brain pericytes in the ischemic core area acquired multipotent stem cell activity, and termed the cells "ischemia-
induced multipotent stem cells (iSCs)." iSCs can differentiate into various cells, including neurons, astrocytes,
oligodendrocytes, and microglia in vitro. In this study, we analyzed the behavior and functions of iSCs in the ischemic
cortex, using ischemic model mice. In the ischemic core area, there were some Iba1+ cells, which expressed Nestin
(iSCs marker). Parabiotic analysis revealed that Iba1+ cells in the ischemic core area were not derived from peripheral
blood cells. Iba1+/Nestin+ cells in the ischemic core area abundantly expressed genes that are involved in vascular
development. These results suggest that iSCs differentiate into microglia in the ischemic core area, which contribute
to maintenance of iSCs niches.
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Microglia enhance the functional maturation of blood-brain barrier.

Yukari Shigemoto-Mogami, Kazue Hoshikawa, Kimiko Kitamura, Kaoru Sato

Lab. of Neuropharmacol, Divi. Pharmacol, NIHS

The blood-brain barrier (BBB) restricts the transport of substances between vasculature and brain. Recent studies
have clarified that various kinds of cells in neurovascular unit are related to the BBB functions. In this study, we
investigated the roles of microglia in BBB functional maturation using in vitro BBB model comprised of endotherial
cells, pericytes, and astrocytes (Ⓒpharmacocell).  When we added primary microglia to the brain side of the model
during the maturation period, trans-endothelial electrical resistance (TEER) and the expression level of claudin-5,
were significantly increased. On the other hand, when we added LPS-activated microglia, the TEER and the
expression levels of tight junction proteins (TJs) were significantly decreased.  We next investigated involvement of
cytokines/chemokines in the effects of microglia. We clarified that microglia-induced increase in TEER was mediated
by VEGF, while the increases in TJs were mediated by the inhibition of fractalkine signaling. In the developing brain,
a lot of microglia surroud the capillaries. Our data suggest that microglia contribute to the developmental maturation
of the BBB. We are currently investigating the accurate time course of BBB maturation and the roles of microglia in
the BBB maturation at the developmental stage by in vivo experiments.
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Preparation of peripheral blood-derived microglia-like cells and its intra-
hippocampal injection to ameliorate amyloid-β burden and cognitive
impairment in a mouse model of Alzheimer's disease

Eriko Kuroda1, Kaneyasu Nishimura2, Yuki Toda1, Susumu Nakata3, Yoshihisa Kitamura4,
Eishi Ashihara1, Kazuyuki Takata2
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Kyoto Pharm. Univ., 4Lab. Pharmacol. Neurobiol., Ritsumeikan. Univ.

Amyloid-β (Aβ) accumulation in the brain is the first trigger for the onset of Alzheimer's disease (AD), and its
prevention and elimination are promising strategies for AD therapy. Previously, we demonstrated that injection of
mouse bone marrow (BM)–derived microglia-like (BMDML) cells into the brain decreases Aβ and ameliorates
cognitive impairment in a mouse model of AD. In this study, considering majority of AD patients are elderly and less
invasive ways for preparing autologous microglia-like cells are needed, we focused on hematopoietic stem cells
(HSCs) in peripheral blood (PB). Mouse HSCs were mobilized from BM to PB by administration of granulocyte
colony-stimulating factor (G-CSF) and CXCR4 antagonist and were collected from PB. Collected HSCs were
subsequently differentiated into microglia-like cells upon stimulation with colony- stimulating factor 1 (CSF-1) and
interleukin-34. The PB-derived microglia-like (PBDML) cells expressed macrophage/microglia markers and
effectively phagocytosed Aβ. We further found that PBDML cells injected into the hippocampi of AD model mice
diffused in the brain with phagocytosing Aβ, and contributed to the reduction of brain Aβ and improvement of
cognitive impairment. These results suggest that PBDML cells could be promising candidate source for the
development of cell therapy against AD.
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Loss of P2Y1 receptor causes ocular hypertension and glaucoma-like
phenotype in mice

Hamada Kentaro1, Youichi Shinozaki1, Takahiro Segawa2, Kazuhiko Namekata3,
Nobuhiko Ohno4,5, Takayuki Harada3, Kenji Kashiwagi6, Schuichi Koizumi1
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Glaucoma is second leading cause of blindness worldwide which is characterized by progressive degeneration of
retinal ganglion cells (RGCs). Elevated intraocular pressure (IOP) is one of the highest risk factors and IOP-lowering
agents are used to prevent glaucoma. New molecular target is required because of the side effects, drug resistance,
and insufficiency for IOP reduction by a part of pre-existing agents. Here, we report that P2Y1 receptor (P2Y1R)
activation induces IOP reduction and knock out of P2Y1R (P2Y1KO) causes sustained IOP elevation associated with
age-dependent RGC degeneration. Topical application of MRS2365, selective agonist for P2Y1R, caused significant
reduction in IOP in wild-type (WT) mice but not in P2Y1KO mice. We also found that P2Y1KO mice showed
significantly higher IOP level than that in WT mice. Because sustained IOP elevation is one feature of hypertensive
glaucoma, we checked RCG damages and found that the number of RGCs in P2Y1KO mice was comparable at 3
months old but significantly smaller at 12 months old. Furthermore, optical coherence tomography (OCT) revealed
that 12-month-old P2Y1KO mice showed thinner ganglion cell and inner plexiform layers, general diagnostic feature
of glaucoma patients. Taken together, our results demonstrated that (1) P2Y1R activation reduces IOP; (2) loss-of-
function of P2Y1R causes sustained elevation in IOP and (3) hypertensive glaucoma-like phenotypes in middle-aged
mice.
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Microglial Cav1.2 Ca2+ channel is involved in the pathophysiology of
Parkinson's disease

Xinshuang Wang, Hironao Saegusa, Soontaraporn Huntula, Tsutomu Tanabe

Dept. Phamacol. Neurobiol., Grad. Sch. Med., Tokyo Med. Dent. Univ. (TMDU)

Parkinson's disease (PD) is the second most common neurodegenerative disorders, which mainly affects the motor
system. The cause of PD is suggested to be the gradual degeneration of the dopaminergic neurons in substantia nigra
pars compact and microglia, a key player in the innate immune system, have been shown to be involved in the
pathophysiology of PD. Voltage-dependent Ca2+ channels (VDCCs) are generally known to be active only in excitable
cells like neurons and muscle cells, however recently they have been reported to be also functional in non-excitable
cells such as microglia. Cav1.2 channels are an L-type VDCC, which is sensitive to the calcium antagonists. In vitro
experiments revealed that Cav1.2 channels are expressed in MG6, a microglial cell line derived from mouse, and that
an increased neuroinflammatory M1 transition and a decreased neuroprotective M2 transition were induced by
treating the MG6 cells with calcium antagonists. Besides, by intoxicating mice with MPTP, a neurotoxin that induces
Parkinsonism, we have found an increased degeneration of dopaminergic neurons and the accompanying behavioral
deficits in microglia-specific Cav1.2 knockdown mice. These results suggest that microglial Cav1.2 channel may have
neuroprotective roles under physiological conditions.
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Human induced pluripotent stem cell (hiPSC)-derived astrocytes are
functional in hiPSC-derived neural networks

Kanako Takahashi1, Kaori Chujyo1, Aoi Odawara2, Ikuro Suzuki2, Kaoru Sato1

1Lab. Neuropharmacol., Div. Pharm., Nat. Inst. Hlth. Sci., 2Dept. Electro., Grad. Sch. Engineering, Tohoku Inst.
Tech.,

hiPSC-derived neural networks (hiPSC-networks) on dish are expected to provide the improvement of human
predictability in the drug development. To date, we have established the stable protocol to reproduce hiPSC-
networks. However, little data are available whether astrocytes are also functional or not in these hiPSC-networks. In
this study, we examined the role of astrocytes in hiPSC-networks. qRT-PCR study indicated that the mRNA levels of
GFAP, AQP4 and L-glutamate (L-Glu) transporter were increased along with culture days and their expression
changes were obtained later than those of neuronal genes. GFAP(+)Nestin(-) astrocytes appeared at DIV 49 and L-
Glu transporters were detected in these cells immunohistochemically at DIV 63. We examined whether L-Glu
transporters were functional or not at DIV 63. When we applied 100 microM of L-Glu to the sample, the
concentration was decreased to less than 15 microM in 1hr. In microelectrode array experiments at DIV 63, the
treatment with non-specific EAAT blocker TFB-TBOA decreased firing activities. These results suggest that
astrocytes are functionally differentiated and indispensable for homeostatic control of extra-synaptic L-Glu
concentrations of hiPSC-networks. Currently we are identifying EAATs subtypes in the hiPSC-networks used in this
study.
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Neuropathic and inflammatory pain increases glutamatergic excitatory
postsynaptic current on adult rat spinal dorsal horn neurons.

Daisuke Uta1,3, Tsugunobu Andoh1, Toshiaki Kume1, Megumu Yoshimura2,3, Kohei Koga3

1Dept. Appl. Pharmacol., Grad. Sch. Med. Pharm. Sci., Univ. Toyama, 2Nogata Nakamura Hospital, 3Dept. Integ.
Physiol., Grad. Sch. Med. Sci., Kyushu Univ.

Background; Chronic pain is characterized by abnormal sensitivity to normal stimulation coupled with a feeling of
unpleasantness. This condition afflicts people worldwide and severely impacts their quality of life and has become an
escalating health problem. Two major models are used to study chronic pain in animals, including nerve injury and
the injection of a complete Freund's adjuvant (CFA) into the hind paw. However, how these models induce
glutamatergic synaptic plasticity in the spinal cord is not fully understood.
Methods; Using in vitro and in vivo whole-cell patch-clamp recording methods, we analyzed spontaneous excitatory
postsynaptic currents (sEPSCs) 2 weeks following nerve injury and 1 week following CFA injection.
Results; In the spinal slice preparation, these models increased both the frequency and amplitude of sEPSCs in SG
neurons. Next, we analyzed the active electrophysiological properties of neurons, which included; resting membrane
potentials (RMPs) and the generation of action potentials (APs) in vitro. Interestingly, about 20% of recorded SG
neurons in this group elicited spontaneous APs (sAPs) without changing the RMPs. Furthermore, we performed in
vivo whole-cell patch-clamp recording in SG neurons to analyze active electrophysiological properties under
physiological conditions. Importantly, in vivo SG neurons generated sAPs without affecting RMP in the nerve injury
and the CFA group.
Conclusions; Our study describes how animal models of chronic pain influence both passive and active
electrophysiological properties of spinal SG neurons.
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Involvement of spinal cholecystokinin-8 and histamine in diabetic
neuropathic pain in mice

Takafumi Hayashi1, Chizuko Watanabe2, Soh Katsuyama3, Tsukasa Sakurada4,
Tsuneyoshi Suzuki1, Shinobu Sakurada2

1Lab. Pharmaceu. Sci., Fac. Pharmaceut. Sci., Tohoku Med. & Pharmaceut. Univ., 2Dept. Physiol. & Anato., Fac.
Pharmaceut. Sci., Tohoku Med. & Pharmaceut. Univ., 3Ctr. Exp. Pharm. Practice, Fac. Pharmaceut. Sci., Tokyo
Univ. Pharmaceut. & Life Sci., 4Ctr. Supporting Pharmaceut. Educ., Fac. Pharmaceut. Sci., Daiichi Univ. Pharm.

Diabetes mellitus is one of the major causes of peripheral neuropathy, which can reveal the spontaneous allodynia.
Our study was designed to determine a potential involvement of spinal cholecystokinin-8 (CCK-8) and histamine in
mediating streptozotocin (STZ)-induced diabetic allodynia in mice. STZ (200 mg/kg)-induced mechanical allodynia
was evoked significantly 7 day after intravenous (i.v.) injection. The mechanical allodynia elicited by STZ was
concentration-dependently inhibited by intrathecal (i.t.) administration of antisera against CCK-8 (1:100 – 1:25) and
histamine (1:200 – 1:50). No significant of mechanical allodynia induced by i.v. administration of STZ was shown in
histidine decarboxylase deficient mice. The mechanical allodynia elicited by STZ were suppressed by i.t.
administration of agmatine (40 – 160 pmol), antagonists for the NMDA receptor polyamine-binding site. The
inhibitor of the activation and proliferation of microglia, minocycline (0.25 – 2 nmol, i.t.), inhibited the mechanical
allodynia elicited by STZ in a dose-dependent manner. The present results suggest that the STZ-induced mechanical
allodynia are mediated through the spinal CCK-8 and histamine and are elicited via activation of NMDA receptors in
glial cell.
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Histamine H3 receptor inverse agonist alleviate mechanical allodynia
through the activation of H1R and H2R in periaqueductal gray matter.

Yu Mei1, Takeo Yoshikawa1, Takuro Matsuzawa1, Hidetoshi Tozaki-Saitoh2, Kazuhiko Yanai1

1Dept. Pharmacol., Grad. Sch. Med., Tohoku Univ., 2Dept. Life-Innovation., Grad. Sch. Pharm., Kyushu Univ.

The histamine H3 receptor (H3R), an inhibitory G-protein coupled receptor, is exclusively expressed at axon
terminals in the brain. H3R negatively regulates histamine release as an autoreceptor and also inhibits the release of
other neurotransmitters including GABA and acetylcholine as an heteroreceptor. Recent evidence indicates that
H3R inverse agonists, which can induce the release of histamine and other neurotransmitter, alleviate mechanical
allodynia. However, the mechanism(s) by which H3R inverse agonists attenuate allodynia remain unclear.
Here, we aimed to uncover the mechanism of action for JNJ-10181457 (JNJ1), an H3R inverse agonist, in mechanical
allodynia. The intraperitoneal administration of JNJ1 to Chung-model mice significantly increased paw withdrawal
threshold, confirming the therapeutic effect of H3R antagonists on allodynia. However, JNJ1 could not alleviate pain
symptom in histamine-deficient mice. Pharmacological assays showed that the therapeutic action of JNJ1 were
diminished by H1R antagonist and H2R antagonist. When we deleted H3R around the periaqueductal grey matter
(PAG) by AAV-based gene recombination, the therapeutic action of JNJ1 was diminished.
These results indicated that histamine release around PAG by JNJ1 activated H1R and H2R and subsequently exerts
an antinociceptive effect in allodynia.
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Mirogabalin ameliorates neuropathic pain by activating the descending
noradrenergic system involving its binding to the α2δ-1 subunit of voltage-
gated Ca2+ channels

Misa Oyama, Shun Watanabe, Takashi Iwai, Mitsuo Tanabe

Lab. of Pharmacol., Sch. of Pharmacy, Kitasato Univ.

Gabapentinoids such as gabapentin and pregabalin, which act on the α2δ subunit of voltage-gated Ca2+ channels, are
widely used to treat neuropathic pain. They are known to activate the descending noradrenergic pain inhibitory
system. Here, we investigated the analgesic effect of mirogabalin, a novel gabapentinoid recently launched for
treatment of peripheral neuropathic pain including diabetic peripheral neuropathy and postherpetic neuralgia.
Mirogabalin besilate produced analgesic effects on mechanical and thermal hypersensitivity developing after partial
sciatic nerve ligation in mice, when it was administered systemically (10 and 30 mg/kg, i.p.) and locally (10 and 30
μg, i.c.v or i.t.). In particular, its analgesic effects (30 mg/kg, i.p. and 30 μg, i.c.v.) were largely reduced by
pretreatment with yohimbine HCl (3 μg, i.t.). Moreover, in mutant mice with the substitution of arginine at position
217 with alanine (R217A) on the α2δ-1 subunit, the analgesic effects of pregabalin and mirogabalin besilate (30 μg,
i.c.v., respectively) on mechanical hypersensitivity were almost completely suppressed. These results demonstrate
clearly that mirogabalin also employs the descending noradrenergic system, and the binding to the α2δ-1 subunit is
crucially important in the supraspinally mediated analgesic effects of gabapentinoids.
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Continuous morphine infusion induces allodynia through Delta-2 opioid
receptors in the spinal cord

Takaaki Komatsu1, Soh Katsuyama2, Tsukasa Sakurada1

1Drug analysis laboratory, Daiichi University of Pharmacy, 2Center for experimental pharmacy, Tokyo university of
pharmacy and life science

Morphine with its potent analgesic property has been widely used for the treatment of various kinds of acute pain and
for long-term treatment of severe chronic pain. However, the chronic use of morphine is complicated by unwanted
side-effect, including a paradoxical increase in pain sensitivity (i.e. hyperalgesia and allodynia). Indeed, continuous
morphine infusion by osmotic pump caused allodynia in mice. The morphine-induced allodynia was inhibited by an
antisera against dynorphin. However, the selective k-opioid receptor antagonist, nor-BNI did not prevent the
morphine-induced allodynia. Dynorphin is rapidly degrated by a dynorphin-converting enzyme (cystein protease), to
leucine-enkephalin (Leu-ENK). The morphine-induced allodynia was inhibited by an antisera against Leu-ENK. We
also showed that the morphine co-administrated with Leu-ENK-converting enzyme inhibitors, phosphoramidon and
bestatin produced much stronger behavioral responses than morphine alone. Furthermore, the morphine-induced
allodynia was inhibited by intrathecal injection of the non-selective delta-opioid receptor antagonist, naltrindole or
selective delta-2 opioid receptor antagonist, naltriben, while the selective delta-1 opioid receptor antagonist, BNTX
had no effect. Taken together, these results suggest that continuous morphine infusion-induced allodynia may be
triggered through the delta-2 opioid receptors activated by Leu-ENK which is formed from dynorphin in the spinal
cord.
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Partial ligation of the infraorbital nerve-induced cortical hyperexcitation is
suppressed by applications of oxytocin and/or low-level laser irradiation

Noma Daichi1,2, Satoshi Fujita1,3, Masayuki Kobayashi1

1Dept. Pharmacol., Nihon Univ. Sch. Dent., 2Dept. Orthodont., Nihon Univ. Sch. Dent., 3Dept. Biol., Nihon Univ.
Sch. Dent.

Nerve injury induces neuropathic pain such as allodynia and hyperalgesia. Effects of current treatments for the
neuropathic pain are limited. Previously, we reported that partial ligation of the infraorbital nerve (pl-ION) induced
cortical hyperexcitation in responses to mandibular molar pulp stimulation. In the present study, we performed optical
recording with a voltage-sensitive dye to investigate the effects of oxytocin and low-level laser therapy (LLLT) on pl-
ION-induced cortical hyperexcitation. Oxytocin (500 nmol) and/or LLLT (diode laser, 810 nm, 0.1 W, 500 sec,
continuous mode) were locally applied to the injured nerve. Cortical responses to electrical stimulation of the
mandibular molar pulp under urethane-anesthesia were recorded 3 days after pl-ION. Both the amplitude and area of
excitation in the somatosensory and insular cortices were increased by the pl-ION. The amplitude of cortical
excitation enhanced by pl-ION was suppressed by applications of oxytocin or LLLT. The area of cortical excitation
enhanced by pl-ION was suppressed by the combined application of oxytocin and LLLT but not by OXT or LLLT
alone. These results suggest that oxytocin and LLLT have positive effects in relief of abnormal pain induced by the
nerve injury.　COI: Osada Lightsurge Square (OSL-S) was provided by Osada (Tokyo, Japan).
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The change of functional roles of sulfatide in early and chronic inflammatory
pain.

Motoki Morita1,2, Shun Watanabe1,2, Natsumi Nomura1,2, Misa Oyama1,2, Takashi Iwai1,2,
Mitsuo Tanabe1,2

1Lab. Pharm., Sch. Pharm., kitasato Univ., 2Medical Reserch Labolatory, Sch. Pharm., Kitasato Univ.

Glycosphingolipids (GSLs) are abundant in the nervous system and play important roles in cellular interaction and
intracellular signal transduction. We found that gene expressions of several glycosyltransferases in GSLs biosynthesis
pathway were increased in the spinal cord one day after inflammation caused by complete Freund's adjuvant (CFA).
In naïve mice, intrathecal injection of GSLs, sulfatide and b-series gangliosides, synthesized from enzymes encoded
by upregulated genes caused allodynia. Inhibitors of glial activation blocked or TNFα blocked sulfatide-induced
allodynia. On the other hand, gene expressions of glycosyltransferases including sulfatide synthase were decreased 15
days (chronic inflammation) after CFA injection. Thus, we examined the effects of intrathecal sulfatide injection on
chronic inflammatory pain. 21 days after CFA treatment, mice that were received daily injection of sulfatide showed
reduced inflammatory pain. It appears that sulfatides play the different roles in early or chronic inflammatory pain.
However, the molecular mechanisms underlying the change of function of sulfatide remain unclear. Future studies are
needed to reveal how sulfatide induced both algesic effects in early inflammatory pain and analgesic effects in chronic
inflammatory pain.
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Mechanism of bilateral pain under the inflammatory state

Chizuko Watanabe, Masaru Yoshizumi, Shinobu Sakurada, Hirokazu Mizoguchi

Dept. Physiol. Anat., Tohoku Med. Pharm. Univ

The unilateral peripheral injury or inflammation produces in bilateral hypersensitivity to pain in the ipsilateral and
contralateral sides. This phenomenon is reported in clinical pain syndromes and in various animal pain models.
However, its mechanism is not cleared. In the present study, we investigated the mechanism of this phenomenon
using the inflammatory pain model and the capsaicin test. Chronic inflammatory pain was induced by injecting the
complete Freund's adjuvant (CFA) and assessed the mechanical allodynia by von Frey filament test. After CFA
injection, the paw withdrawal threshold in CFA injected paw reached a minimum at 3 days after CFA injection.
Furthermore, in mice pretreated with CFA in the left hindpaw 3 days before, injection of low-dose (this dose did not
produce significant pain-related behaviors) capsaicin in the right hindpaw induced the remarkable pain-related
behaviors against capsaicin non-injected paw. This phenomenon was attenuated by the administration of
TRPV1receptor antagonist. Moreover, bilateral increase of the mRNA expression level of spinal TRPV1receptor was
observed at 3 days after CFA pretreatment. These results suggest that the bilateral activation of TRPV1receptor under
the inflammatory state induced capsaicin related pain in non-injected side.
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Therapeutic and Preventive Effects of TRK-700 in Rat Models of
Chemotherapy-induced Peripheral Neuropathy (CIPN).

Tatsuya Nishi1, Takashi Morimoto1, Kojiro Hara1, Kensuke Saeki2, Chihiro Yoshida1,
Tomohiko Suzuki1, Mie Kaino1

1Pharmaceutical Research Laboratories, Toray Industries Inc., 2Hashima Laboratory, Nihon Bioresearch Inc.

Chemotherapy-induced peripheral neuropathy (CIPN) is a common treatment-related adverse effect often associated
with several chemotherapeutic agents. Here, we describe the therapeutic and preventive effects of TRK-700 on CIPN
in rat models. The therapeutic effects were evaluated by von Frey test and cold plate test. On the other hands, the
preventive effects were evaluated in the same way after the repeated administration prior to the induction of CIPN.
As the results, TRK-700 attenuated mechanical allodynia and cold allodynia in a rat model of CIPN by oxaliplatin. In
addition, after the repeated administration prior to the induction of CIPN by oxaliplatin, paclitaxel or bortezomib,
TRK-700 prevented the development of mechanical allodynia and cold allodynia (oxaliplatin only). Interestingly, the
anti-allodynic effects were maintained at least 1 week after the drug withdrawal. Therefore, TRK-700 may have a
therapeutic potential in the treatment of CIPN.
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Detection of linalool and 2-phenethyl alcohol in mouse brain after
intraperitoneal administration of lavender and rose essential oils

Toyoshi Umezu1, Tomoharu Sano2, Junko Hayashi2

1Health Effect Assess. Sect., Cent. Health Environm. Risk Res., Natl. Inst. Environm. Stud., 2Fund. Analytic. Chem.
Sect., Cent. Environm. Measure. Anal., Natl. Inst. Environm. Stud.

Lavender and rose essential oils, mixtures of plant-derived volatile organic chemicals (VOCs) obtained from the
flowers, produce behavioral effects such as antianxiety-like effects in mice in the conflict tests after intraperitoneal
administration. Linalool and 2-phenethyl alcohol are the major constituents of lavender and rose essential oils,
respectively. Given that linalool and 2-phenethyl alcohol also produce antianxiety-like effects in the conflict tests after
intraperitoneal administration, it is suggested that linalool and 2-phenethyl alcohol enter the mouse brain after
intraperitoneal administration of the essential oils to produce the behavioral effects. We developed a simultaneous
blood and brain microdialysis method in a free-moving mouse, and examined whether linalool and 2-phenethyl
alcohol appear in the mouse brain after intraperitoneal administration of the essential oils using the microdialysis
method coupled with GC/MS analysis. The solid phase micro extraction method was used to extract VOCs from the
dialysate samples. Results of an intravenous injection of lucifer yellow showed that the blood brain barrier was
functioning in the mice under the experimental conditions. Linalool was detected in both blood dialysate and brain
dialysate samples after the administration of the lavender essential oils. 2-Phenethyl alcohol was also detected in both
blood and brain samples after administration of the rose essential oil. Peak area-time profiles for linalool and 2-
phenethyl alcohol were obtained. The results support the notion that linalool and 2-phenethyl alcohol enter the brain
after the intraperitoneal administration of the lavender and rose essential oils.
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C3orf70 is associated with neural and neurobehavioral development

Koki Miura1, Yoshifumi Ashikawa1, Takashi Shiromizu1, Yuka Adachi1, Toshio Tanaka2,
Yuhei Nishimura1

1Dept. Integrative Pharm., Mie Univ. Grad. Sch. Med., 2Dept. Systems Pharm., Mie Univ. Grad. Sch. Med.

Neurogenesis is the process by which undifferentiated progenitor cells convert into mature and functional neurons.
Impairments in neurogenesis are associated with neurodevelopmental and neuropsychiatric disorders. Elucidating the
molecular mechanisms underlying neurogenesis can stimulate further understanding of the pathophysiology and the
discovery of novel therapeutic targets for these disorders. In this study, we performed a comparative transcriptomic
analysis to reveal common targets of the proneural transcription factors, Neurog1/2 or Ascl1, during neurogenesis of
human and mouse stem cells. We successfully identified C3orf70 as a novel common target of Neurog1/2 and Ascl1
during neurogenesis. Two orthologs of C3orf70 were expressed in the midbrain and hindbrain of zebrafish larvae. We
generated c3orf70 knockout zebrafish using CRISPR/Cas9. The expression of the mature neuron markers elavl3 and
eno2 was significantly decreased in c3orf70 knockout zebrafish. The expression of irx3b, a zebrafish ortholog of IRX3
and a midbrain/hindbrain marker, was significantly reduced in c3orf70 knockout zebrafish. Neurobehaviors related to
circadian rhythm and changing light-dark conditions were significantly impaired in c3orf70 knockout zebrafish. These
results suggested that C3orf70 is involved in neural and neurobehavioral development. Defects in C3orf70 may be
associated with midbrain/hindbrain-related neurodevelopmental and neuropsychiatric disorders.
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The Preclinical Profile of DSR-141562: A Novel Phosphodiesterase 1
Inhibitor for the Treatment of Positive Symptoms, Negative Symptoms and
Cognitive Impairments Associated with Schizophrenia.

Takeshi Enomoto, Ayaka Tatara, Masao Goda, Yohei Nishizato, Kantaro Nishigori,
Atsushi Kitamura, Mami Kamada, Shiori Taga, Takashi Hashimoto, Kazuhito Ikeda, Yuki Fujii

Research Division, Sumitomo Dainippon Pharma Co., Ltd.

We discovered a novel orally-available and brain-penetrant phosphodiesterase 1 (PDE1) inhibitor, DSR-141562.
 This compound has high selectivity for the PDE1 family over other PDE families and 65 off-targets.  Further, it has
the preferential selectivity for predominantly brain-expressed PDE1B over other PDE1 family isoforms.  Since
PDE1B is believed to regulate dopaminergic and glutamatergic signal transduction, we evaluated the effects of this
compound using schizophrenia-related behavioral assays.  DSR-141562 at 3-30 mg/kg potently inhibited
methamphetamine-induced locomotor hyperactivity in rats, while it had only minimal effects on the spontaneous
locomotor activity.  DSR-141562 at 0.3-3 mg/kg reversed social interaction and novel object recognition deficits
induced by repeated treatment with an N-methyl-D-aspartate receptor antagonist phencyclidine, in mice and rats,
respectively.  In common marmosets, DSR-141562 at 3 and 30 mg/kg improved success rate in the object retrieval
with detour task.  DSR-141562 at 30 and 100 mg/kg potently elevated the cGMP concentration in monkey
cerebrospinal fluid, which could be used as a translational biomarker.  These results suggest that DSR-141562 would
have the therapeutic potential for positive symptoms, negative symptoms and cognitive impairments in schizophrenia.
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Repeated restraint stress increases active coping behavior in lactating
female mice

Yoshikage Muroi, Ikuko Horie, Toshiaki Ishii

Dept. Vet. Med., Obihiro Univ.

Parental care is necessary for children to grow in mammals. Because pups can obtain their energy only from milk,
dams need to care their pups even under stress conditions. Dams may cope with stress in a special manner. In the
present study, we examined the neuronal mechanism for stress coping in lactating female mice. The restraint stress
(RS) for four hours per day for five consecutive days increased the latency to immobilization and decreased the
duration of immobilization in the forced swim test. Repeated RS did not change the immobilization in forced swim
test in male mice and virgin female mice. These results indicate that dams increased active coping behavior following
repeated RS. We next investigated the noradrenergic neuronal pathway from the locus ceruleus (LC) to the medial
prefrontal cortex (mPFC). The analysis using a retrograde neuronal tracer fluorogold indicated that the number of
NA neurons activated by forced swim test was less in RS dams than that in control dams. The number of c-Fos-
positive cells in the mPFC was also less in RS dams than that in control dams. These results indicate that suppression
of NA neuronal pathway from the LC to the mPFC may be involved in increasing active stress coping behavior in
dams.
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Noradrenergic neurons in the locus coeruleus are critical for coping with
social stress in lactating female mice

Ayane Nakamura, Yoshikage Muroi, Toshiaki Ishii

vet. pharmacol., Obihiro univ.

Parental stress is one of the factors to cause child abuse. However, not all of the parents cease to raise their children
under severe stress conditions. The failure of stress coping may be involved in child abuse. In this study, we
investigated the neuronal mechanism for stress coping using a social stress in lactating female mice. A C57BL/6J dam
was housed with a strange ICR male mouse for ten minutes at postpartum day one, followed by exposure to the male
overnight with a transparent separation. After repetition with the same procedures for four consecutive days using a
strange male every day, the behavioral tests were performed. The repeated social stress mildly inhibited maternal care
and decreased immobility in the forced swim test, indicating that dams exposed to the social stress nurture their pups
with increasing active coping behavior. We next investigated whether noradrenergic neurons of the locus coeruleus
(NA-LC) involved stress coping in dams. Chemogenetical inhibition of NA-LC during social stress severely prevented
maternal care and increased immobility in the forced swim test. These findings indicate that NA-LC are required for
coping with social stress in lactating female mice. The failure of stress coping via NA-LC may cause neglect in child
care with depression.
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Roles of orexin neurons in motivated behaviors in rats

Hiroyuki Mizoguchi1, Ayumu Inutsuka2, Kentaro Katahira3, Kiyofumi Yamada4,
Akihiro Yamanaka5

1Res. Ctr. Next-Generation Drug Dev., Res. Inst. Environmental Med., Nagoya Univ. , Nagoya, Japan., 2Dept.
Physiol., Jichi Med. Univ., Shimotsuke, Japan., 3Dept Psychol, Grad Sch Inform, Nagoya Univ, Nagoya, Japan,
4Dep. Neuropsychopharmacol. Hosp. Pharm., Nagoya Univ. Grad. Sch. Med. ,Nagoya, Japan., 5Dept. Neuroscience
II, Res. Inst. Environmental Med., Nagoya Univ., Nagoya, Japan.

Orexin neurons regulate physiological functions, including not only energy homeostasis and wakefulness, but also
motivated behaviors. These neurons seem to play important roles in linking metabolic need to motivated behaviors via
the dopaminergic system. Recently, we developed a rat model that expresses the Cre recombinase specifically in
orexin neurons. Moreover, we established the gambling test for assessing reward motivation and decision-making
under conditions of uncertainty, as well as a touch-screen system for assessing reward sensitivity and craving. Here,
we examined the roles of orexin neurons in reward motivation and decision-making when orexin neurons are
manipulated using pharmacogenetics approaches. In the gambling test for rodents, cell-specific excitatory
manipulation of orexin neurons of rats using the DREADD technology resulted in risky arm-choice. Positive, but not
negative, reward prediction error may contribute to reward-based risky choice when orexin neurons are activated. The
motivational values of a large reward was increased when orexin neurons were activated by the DREADD
technology. In the probability reversal learning test, cell-specific excitatory manipulation of orexin neurons resulted in
low performance in rats. These results suggest that activated orexin neurons affect motivational processes, and may
alter strategy in reward-based choice behavior, potentially leading to an action that fails to yield rewards and detect
changes in reinforcement contingencies.
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Alteration of the protein levels and/or posttranslational modification of
CRMP 2 (Collapsin Response Mediator Protein 2) in the peripheral blood
samples from young schizophrenia patients

Munetaka Nomoto1,2, Naoya Yamashita2,4, Aoi Jitsuki-Takahashi1, Haruko Nakamura1,
Hiroko Makihara1,5, Fumio Nakamura6, Snyder Evan Y3, Yoshio Hirayasu2, Yoshio Goshima1

1Depts. Mol Pharmacol & Neurobiol, Yokohama City Univ. Grad Sch. Med., 2Depts.Psychiatry , Yokohama City
Univ. Grad Sch. Med., 3Sanford Burnham Prebys Medical Discovery Institute, 4Juntendo Univ., 5Biological Science
and Nursing, Yokohama City Univ. Grad Sch. Med., 6Dept.Bio-Chemi,Tokyo women’s medical univ.

Schizophrenia is a disorder that is characterized by disturbances in thinking, perception, emotions and behavior.
However, there are currently no validated biomarkers for schizophrenia. CRMP2 (collapsin response mediator protein
2) is an intracellular protein that plays an important role in mediating axon guidance molecules, dendritic branching
and spine formation through its phosphorylation at the serine 522 residue. Accumulating evidence suggests that
CRMP2 is implicated in neuropsychiatric disorders. We examined protein levels in brain specimens of Schizophrenia
and control patients. Increased levels of total CRMP2 were found. In many cases this increased CRMP2 lowered the
p-CRMP2:total CRMP2 ratio. To determine whether or not CRMP2 is a potential biomarker, we established an in
vitro assay system, which allows us to evaluate the amount of CRMP2 and its phosphorylated CRMP2 in human
peripheral blood mononuclear lymphocytes. The absolute value of CRMP2 of schizophrenic patients was higher than
that of healthy control subjects under the age of 30 years. The relative amount of phosphorylated form of CRMP2
(pS522-CRMP2) to total CRMP2 (pS522-CRMP2/CRMP2) was low in the young schizophrenia group than the age-
matched control young group. These results suggest some alteration of the protein levels and/or posttranslational
modification of CRMP2 from schizophrenia patients, providing CRMP2 as a potential biomarker for schizophrenia.
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Analysis of changes in the expression of dopamine-related genes in
fibromyalgia patient specific-iPS cell derived-dopaminergic neurons
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Adolescent social isolation rearing impaired social behavior and synaptic
function in basolateral amygdala in mice

Hiroshi Kuniishi1,2, Yuko Nakatake1, Masayuki Sekiguchi2, Mitsuhiko Yamada1

1Dept Neuropsychopharmacology, National Institute of Mental Health, National Center of Neurology and
Psychiatry, 2Dept Degenerative Neurological Diseases, National Institute of Neuroscience, National Center of
Neurology and Psychiatry

[Introduction] Early postnatal period is sensitive window for the development of neural circuits and brain functions.
Thus, stressful experience in early life increases risks of various psychiatric symptoms including social dysfunction.
However, mechanisms how early life stress disrupt the development of social circuits in brain were less understood. In
this study, to address this issue, we examined the effects of adolescent social isolation stress on synaptic functions in
the basolateral amygdala (BLA), one of the key nodes for regulation of social behavior, in mice. [Methods] Male
C57BL6/J mice were isolated during postweaning adolescent period and evaluated emotional behaviors and synaptic
functions in BLA by whole-cell patch-clamp method after maturation. [Results and conclusion] Isolated mice
significantly decreased social preference and increased impulsive aggression. On the other hand, there were no
significant difference in anxiety-like behaviors in the open-field and the elevated plus maze tests between ctrl and
isolated mice. Furthermore, isolated mice showed lower AMPA/NMDA current ratio in BLA synapse compared with
ctrl mice. These results suggested that social isolation rearing in adolescence disrupted the development of excitatory
synaptic function in BLA and impaired social function in mice.
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Epigenomic regulation of prefrontal microglia induced by social defeat
stress
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Stress is caused by various adverse environments, and often causes emotional changes. Using social defeat stress
(SDS) in mice, we previously reported that repeated SDS activates microglia in the medial prefrontal cortex (mPFC),
and then leads to social avoidance. Recently, we found that microglial activation in the mPFC occurs more rapidly and
strongly with repetition of SDS. This finding led us to speculate that repetition of SDS induced persistent epigenomic
changes of microglia in the mPFC. However, due to the limited sensitivity of chromatin immune precipitation
sequencing (ChIP-seq), a brain region- and cell type-specific epigenomic analysis has been challenging. Here we
optimized the protocol of ChIP-seq for epigenomic analyses of mPFC microglia. This protocol allows us to detect
enrichment of active histone marks near microglia-specific genes in mPFC microglia. Our preliminary findings reveal
that whole-genome epigenomic profiles of microglia reflected the experience of single SDS or repeated SDS.
Interestingly, these epigenomic profiles in mPFC microglia were different from the profiles in the nucleus accumbens,
indicating brain-region-specific epigenomic changes. We are currently investigating transcription factors related to
regulation of mPFC microglial epigenomic changes associated with emotional changes.
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Social defeat stress increased interfaces between microglia and neurons in
the medial prefrontal cortex of mice
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Animal studies using various stress models have shown that excessive environmental stress induces depression-like
behaviors with concomitant dendritic atrophy of neurons especially in the medial prefrontal cortex (mPFC) and the
hippocampus. Recent progresses have revealed that inflammatory responses in the brain and periphery are critical
inducers of dendritic atrophy of the neurons. However, how brain inflammation leads to altered morphology and
thereby dysfunction of mPFC neurons remains unknown. Here we aimed to examine the cell-to-cell interaction of
microglia and neurons in the mPFC using three-dimensional electron microscopy. We subjected male C57BL/6 mice
to either single or repeated social defeat stress, and analyzed the brains from those stressed mice or from control mice
which did not receive defeat stress by serial block face-scanning electron microscopy. We found that social defeat
stress increased microglia-neuron interfaces that are formed between microglial processes and synaptic structures,
predominantly presynaptic axon terminals in the mPFC. Our study will pave the way for a better understanding of
molecular and cellular mechanisms of brain inflammation for stress-related mental disorders.
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Glucose infusion ameliorates restraint stress-induced elevation of plasma
adrenaline level and impairment of cardiac function in rats

Naoko Yamaguchi1, Yoshihiko Kakinuma2, Kaoru Mimura1, Shoshiro Okada1

1Dept. Pharmacol., Aichi Med. Univ., 2Dept. Physiol., Nippon Med. Sch.

Stress-triggered sympathetic activation increases plasma catecholamine levels, resulting in elevations in blood
pressure and heart rate. In addition, facilitated secretion of adrenaline and pancreatic glucagon associated with
sympathetic activation increase blood glucose level. We previously reported that corticotropin-releasing factor and
acute restraint stress elevates plasma catecholamine levels and that prostanoids in the brain, especially in the
paraventricular hypothalamic nucleus (PVN), mediates these responses. Therefore, there is a high possibility that
brain prostanoids are involved with stress-related changes in glucose dynamics. In this study, we examined effects of
glucose infusion on plasma catecholamine levels and brain prostanoid levels under restraint stress in rats. Glucose
solution infused intravenously and intracerebroventricularly effectively suppressed stress-induced elevation of plasma
adrenaline level. In addition, we found that stress exposure increased thromboxane B2 in PVN dialysates, and that the
increase in thromboxane B2 level was suppressed by glucose infusion. Furthermore, glucose infusion improved stress-
triggered cardiac dysfunction. Our results suggest that glucose infusion can ameliorate stress-induced sympathetic
activation and cardiac dysfunction, and that prostanoids in the PVN are involved with this mechanism.
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Social defeat stress decreases serotonin reuptake in the prefrontal cortex.

Ryota Araki, Eri Tanaka, Yugo Nagamine, Yuka Tamura, Takeshi Yabe

Lab. Funct. Biomol. Chem. Pharmacol., Fac. Pharmaceut. Sci., Setsunan Univ.

Postmortem studies have shown that depressed suicide patients have dysfunctions of serotonergic (5-HTergic)
systems in the prefrontal cortex. These 5-HTergic dysfunctions are thought to result from multiple factors including
adverse environmental experiences. In this study, to investigate mechanisms by which stressful events cause 5-
HTergic dysfunctions, we analyzed function, gene expression and epigenetic modification in 5-HTergic systems in
mice exposed to repeated social defeat stress. Extracellular 5-HT levels under basal conditions were increased in the
prefrontal cortex of stressed mice. Furthermore, 5-HT uptake and 5-HT transporter expression were decreased in
synaptosomes derived from the prefrontal cortex of stressed mice. DNA methylation levels were increased at the CpG
island of Slc6a4, a gene encoding 5-HT transporter, in the prefrontal cortex-projecting 5-HTergic neurons of stressed
mice. The 5-HT uptake in the prefrontal cortex was correlated with time spent in the open arms in the elevated plus
maze test, but not social avoidance or sucrose preference. These findings suggest that stressful events decrease 5-HT
reuptake in the prefrontal cortex through decreased expression of 5-HT transporters by DNA methylation at CpG
island of Slc6a4.
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The role of AMPK in the hippocampus of the olfactory bulbectomized mice.

Takayo Odaira1, Osamu Nakagawasai1, Wataru Nemoto1, Kohei Takahashi1,2,
Wakana Sakuma1, Koichi Tan-No1

1Dept. Pharmacol., Fac. Pharm. Sci., Tohoku Med. Pharm. Univ., 2Dept. Pharmacol., Fac. Pharm. Sci., Int. Univ.
Health and Welfare.

AMP activated protein kinase (AMPK), metabolic regulating emzyme, distributes whole of body including brain.
Although physical exercise ameliorates depressive-like behaviors via AMPK activation, the underlying mechanism is
remains unclear. Therefore, we investigated whether an AMPK activator AICAR has antidepressant effect in olfactory
bulbectomized (OBX) mice.
OBX mice were administered AICAR for 14 days and then conducted tail-suspension test (TST). Hippocampal
proteins were assessed by western blotting and neurogenesis was measured by immunohistochemical method.
AICAR subchronic treatment for OBX mice decreased immobility time in TST. Phosphoryled AMPK, protein kinase
C (PKC) ζ, nuclear factor-kappa B (NF-κB), cAMP response element-binding protein (CREB) and the expression
level of brain derived neurothrophic factor (BDNF) in OBX mice were elevated by AICAR. Hippocampal
neurogenesis in OBX treated with AICAR promoted. Some of the effect of AICAR were attenuated by co-
administration of PKCζ inhibitor. Activated AMPK was detected in mature and immature neuron and microglia.
In this study, we showed that AMPK activation may exert antidepressant effect via PKCζ/NF-κB/BDNF/CREB
signaling pathways, suggesting that AMPK activator may become a therapeutic target of new anti-depressant.
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Anxiolytic behaviors and the disruption of brain redox signaling in chronic
kidney disease model mice

Yuki Kurauchi1, Hina Kawamoto1, Hiroshi Watanabe2, Toru Maruyama2, Takahiro Seki1,
Hiroshi Katsuki1

1Dept. Chemico-Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 2Dept. Biopharmaceutics, Grad. Sch.
Pharm. Sci., Kumamoto Univ.

Chronic kidney disease (CKD) is a risk factor for cerebrovascular diseases, and patients with CKD are susceptible to
ischemic and hemorrhagic stroke. Many CKD patients complain of anxiety and other psychiatric symptoms; however,
involvement in the mechanism of brain disfunction associated with decreased renal function is unknown. In this
study, we analyzed psychiatric symptoms and the changes in the brain of 5/6-nephrectomized (CKD) mice, focusing
on redox signaling pathways. In the dark/light box test and the elevated plus maze test, anxiety level of CKD mice was
higher than sham mice. Compared with sham mice, sociability was lower in CKD mice using sociability test. In
addition, the expression levels of Iba1, a marker of microglia, and GFAP, a marker of astrocytes, were increased in the
brain of CKD mice. We also found the increase in the protein expression levels of iNOS and eNOS, but not nNOS, in
the brain of CKD mice. Notably, in CKD mice, eNOS dimer to monomer ratio was reduced compared with sham
mice, indicating the increase in reactive oxygen species (ROS) production. Furthermore, tyrosinated proteins as well
as glutathionylated proteins were increased in the brain of CKD mice. These results indicate that disruption of redox
signaling in the brain following decreased renal function causes psychiatric symptoms in mice.
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Induction of resilience for depression-like behavior by Shati/Nat8l
knockdown in the striatum of mice

Hajime Miyanishi1, Shin-Ichi Muramatsu2,3, Atsumi Nitta1

1Dept. Pharm. Thera and Neuropharm., Fac Pharm. Sci., Grad. Sch. Med. and Pharm. Sci., Toyama Univ., 2Div.
Neuro Gene. Thera., Op Innov Cen., Jichi Med Univ., 3Cen. Gene and Cell Thera., Ins. Med. Sci., Tokyo univ.

[Background] In pathogenesis of depression, BDNF in the brain play an important role. We found that Shati/Nat8l
mRNA is increased in striatum of depression model mice exposed repeated social defeat stress (R-SDS). It is reported
that BDNF mRNA levels are increased in any brain regions of Shati/Nat8l KO mice. In this study, we revealed the
roles of striatal Shati/Nat8l in depression and mechanism of regulation in BDNF by Shati/Nat8l.
[Methods] C57BL/6J mice were exposed R-SDS using ICR mice, and the acetylated histone levels of BDNF was
measured using chromatin immunoprecipitation. We generated striatal Shati/Nat8l conditional knockdown mice
(Shati cKD) using Cre-loxP system. Then we assessed depression-like behaviors in Shati cKD with behavioral
experiment after R-SDS, and investigated the effect of Shati/Nat8l to the acetylation of histone.
[results] BDNF mRNA levels in the striatum of mice exposed R-SDS is increased, and acetylated histone levels of
BDNF is also increased. In the behavioral experiment, Shati cKD showed the resilience for social defeat stress. BDNF
mRNA and acetylated histone levels of BDNF in the striatum is suppressed by knockdown of Shati/Nat8l.
[conclusions] Shati/Nat8l in the striatum play an important role in depression. BDNF in the striatum might regulated
resilience for social defeat stress mediated histone acetylation by Shati/Nat8l. Our study suggested the new pathways
induce depression-like behaviors, and Shati/Nat8l in the striatum might be a new target for medical tools for
depression.
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Intranasal administration of resolvin E1 attenuates lipopolysaccharide-
induced depression-like behaviors via BDNF/VEGF release and mTORC1
activation in the medial prefrontal cortex

Shun Aoki1, Satoshi Deyama1, Kohei Ishimura2, Hayato Fukuda2,3, Satoshi Shuto2,
Masabumi Minami4, Katsuyuki Kaneda1

1Lab. Mol. Pharmacol., Inst. Med., Pharmaceut., Health Sci., Kanazawa Univ., 2Lab. Org. Chem. for Drug
Develop., Grad. Sch. Pharmaceut. Sci, Hokkaido Univ., 3Pharmaceut. Org. Chem. Lab., Grad. Sch. Biomed. Sci.,
Nagasaki Univ., 4Dept. Pharmacol., Grad. Sch. Phamaceut. Sci., Hokkaido Univ.

We have recently demonstrated that infusion of eicosapentaenoic acid-derived resolvin E1 (RvE1) into the medial
prefrontal cortex (mPFC) exerts antidepressant effects via brain-derived neurotrophic factor (BDNF) and vascular
endothelial growth factor (VEGF) release and subsequent activation of mechanistic target of rapamycin complex 1
(mTORC1) in a murine lipopolysaccharide (LPS)-induced depression model. In the present study, we examined the
roles of BDNF/VEGF release and mTORC1 activation within the mPFC in the antidepressant actions of intranasal (i.
n.) administration of RvE1 in LPS-induced depression model mice using the tail suspension and forced swim tests.
The results demonstrate that the antidepressant effects of i.n. RvE1 are completely blocked by intraperitoneal
injection of an AMPA receptor antagonist NBQX or an L-type voltage-dependent Ca2+ channel (L-VDCC) blocker
verapamil. We also demonstrate that the antidepressant effects of i.n. RvE1 are blocked by intra-mPFC infusion of a
BDNF neutralizing antibody (nAb), a VEGF nAb or an mTORC1 inhibitor rapamycin. Together, the current results
suggest that the antidepressant actions of i.n. RvE1 are mediated by BDNF/VEGF release which is probably caused
by activation of AMPA receptors and L-VDCCs, and subsequent activation of mTORC1 in the mPFC.
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Evaluation of brain functions Using Aged Germ-free Mice

Hiroyuki Kobayashi1, Hiroyasu Murasawa1, Akiko Pawlak1, Kazutaka Katayama2,
Daisuke Kishigami2, Yasushi Hirasawa1

1Nihon Bioresearch Inc., 2Oriental BioService Inc.

Effects of long-period sterile housing on brain functions were assessed using aged germ-free mice at 72 to 75 weeks
of age.
We conducted a novel object recognition test as the behavioral test in a germfree environment, measurement of
monoamine concentration in the brain in the biochemical test, and Iba1 immunostaining as an indicator of microglial
activation in the histopathological examination.
In the novel object recognition test, no difference from the SPF mice of the same age was seen in the aged germ-free
mice. However, increased noradrenaline content in the frontal cortex and decreased Iba1-positive cells were noted in
the aged germ-free mice.
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Differences in learning ability according to individuality and left-right
asymmetry of the rat brain hippocampal NR1 receptor

Hirotaka Oikawa1, Shouhei Miyazaki2, Takahiko Fujikawa1,2,3

1Suzuka Univ. Med. Sci., Faculty. Pharm. Sci., 2Suzuka Univ. Med. Sci., Grad. Sch. Pharm. Sci., 3Mie Univ. Grad.
Sch. Med.

Recent studies have reported that glutamate receptors (GluR) left-right asymmetry in the rodent brain affects spatial
cognition and working memory. However, The relationship between brain left-right asymmetry and individuality has
not been studied. Therefore, in this study, we carried out an individuality judgment based on the anxiety-resistant
behavior and the anxiety-non-resistant behavior for acrophobia using SD rats, and the animal according to those
individuality determined learning ability. We analyzed glutamate receptors in the rat brain hippocampus and
hypothalamus. In an individuality judgment, we carried out Improved Elevated Beam Walking Test that increased at
height for 3 minutes. We defined the short stay type (S type) and the long stay type (L type) from the residence time
on the open bridge. We carried out a two-image discrimination task using a touch screen recognition-learning device
for a rat according to the individuality. The hippocampus and hypothalamus were disected from the rat brain, and
RT-qPCR analysis was performed using a specific primer of the GluR subtype. The expression level of NR1 mRNA
was significantly increased in the right compared to the left in hippocampus. Western blotting could also reproduce
the trend. Therefore, it may be inferred that the left-right difference of the NR1 receptor in the hippocampus has an
influence on the acrophobia resistance.
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Aminothioneine activates BDNF expression and enhances learning and
memory in mice.

Satoru Mitazaki1, Momoko Fukuda1, Satoshi Matsumoto2, Mamoru Fukuchi1

1Lab. of Mol. Neurosci., Fac. of Pharmacy, Takasaki Univ., 2LS corp.

The previous study demonstrated that hot water extract of golden oyster mushrooms (Aminothioneine®) and
ergothioneine, which is a hydrophilic antioxidant and contained at high levels in golden oyster mushrooms, increased
neuronal differentiation in the hippocampal dentate gyrus of mice and have antidepressant-like effects in mice. Here,
we investigated the effect of Aminothioneine on BDNF expression in primary cultures of cortical cells and learning
and memory in mice. In primary cultures of rat cortical cells, Aminothioneine, but not ergothioneine, significantly
increased expression levels of BDNF mRNA. Aminothioneine also increased the levels of BDNF expression in the
hippocampus of mice. Aminothioneine significantly increased freezing behavior in the test session of the contextual
fear conditioning test. In the test session of the novel object location recognition test, Aminothioneine-administered
mice spent more time exploring the object at the novel location. Taken together, Aminothioneine increased
expression levels of BDNF in cultured neurons and hippocampus of mice. Also, Aminothioneine enhances learning
and memory in mice. Because it has been reported that higher expression levels of BDNF are associated with slower
cognitive decline during aging, Aminothioneine could act as a memory stabilizer in an aging brain.
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The effect of anthocyanin-rich blackcurrant extracts on behavioral
abnormalities in SAMP8 mice

Minori Shimada1, Hayato Maeda1, Naoki Nanashima2, Kiyofumi Yamada3, Akira Nakajima1

1Dept. Appl. Biol. Food Sci., Fac. Agric. Life Sci., Hirosaki Univ., 2Dept. Biomed. Sci., Grad. Sch. Health Sci.,
Hirosaki Univ., 3Dept. Neuropsychopharmacol. Hosp. Pharm., Grad. Sch. Med., Nagoya Univ.

Anthocyanins possess high antioxidant activity and are the major group of polyphenols in blackcurrant, a regional
specialty in Aomori prefecture. In this study, we investigated the effect of black currant extracts on cognitive and
emotional abnormalities in the senescence-accelerated mouse prone 8 (SAMP8). Four month-old SAMP8 mice were
fed a basal diet supplemented with 3% blackcurrant extracts for 2 months, and then behavioral experiments were
conducted. In the novel object recognition test, treatment with blackcurrant extracts improved the memory
impairment in SAMP8 mice. In addition, reduced anxiety-like behavior in SAMP8 mice was reversed by the extracts
in the elevated plus maze test. These results suggest that supplementation of blackcurrant extracts has the potential to
improve cognitive and emotional abnormalities in aging as well as age-related neurodegenerative diseases such as
Alzheimer's disease.
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Quantification of phosphorylated TrkB in human blood extracellular vesicles
and effect of food-derived antioxidant

Ruri Matsumoto1, Takahiro Ishimoto1, Satoshi Matsumoto2, Yusuke Masuo1, Makoto Suzuki2,
Yukio Kato1

1Fac. Pharm., Kanazawa Univ., 2L•S Corporation Co. Ltd.

Food-derived antioxidant ergothioneine (ERGO) is not synthesized in mammals, but ingested from daily diet. After
oral administration, ERGO is efficiently absorbed in gastrointestinal tract and distributed to the brain parenchyma via
transporter SLC22A4, implying its fundamental role in the brain. Oral administration of ERGO actually enhances
learning and memory in mice at least in part through activation of tropomyosin receptor kinases B (TrkB), a receptor
for neurotrophins. Therefore, we hypothesized that amount of phosphorylated-TrkB (p-TrkB), the activated form in
extracellular vesicles (EVs) in blood may reflect the ERGO-induced enhancement of cognitive function, since EVs
may contain brain-derived exosomes and might be useful as a liquid biopsy for verifying the effect on brain function
even in humans. We first evaluated expression of p-TrkB by western blot in EVs which were isolated from human
serum by ultracentrifugation method. There was a significant correlation between blood ERGO concentration and
expression of p-TrkB in EVs. We also confirmed expression of SNAP25, a neuron-derived protein in the isolated EVs.
These results suggest that expression of p-TrkB in EVs in circulation is associated with ERGO exposure and might be
a possible biomarker useful for assessment of ERGO-induced beneficial effect in the human brain.
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The mechanism of sleep spindles generation: New insights from a
computational model and EEG data of the transgenic mice

Yamada Tetsuya

Dept. of Systems Pharmacology, Grad. Sch. of Med., The Univ. of Tokyo

Sleep spindles are distinctive EEG waves during NREM sleep, with the frequency in the range 9-15 Hz. Altought the
thalamocortical (TC) system is considered as a main source of sleep spindles, several studies indicate that also cortical
interneurons may play pivotal roles in generating sleep spindles.
Here, we hypothesized that a certain firing pattern in cortical interneurons is essential for sleep spindles generation,
and developed a minimum computational model of an inhibitory cortical neuron with five channels and a pump,
which recapitulates the firing pattern of cortical neurons during sleep spindles. Comprehensive bifurcation and
detailed mathematical analyses predicted that one channel family play a role in generating the electrophysiological
characteristics of sleep spindles. Then, we generated transgenic mice and analyzed sleep spindles from EEG data. As a
result, a part of transgenic mice showed decreased sleep spindles episode and events. Combining these two
approaches, we suggest a novel mechanism of sleep spindles generation, which may become a potential target for a
treatment or a biomarker of certain diseases related to sleep spindles, like schizophrenia or absence seizure.
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Increased GTRAP3-18 expression by miR-96-5p is mediated by a RNA-
binding protein

Chisato Kinoshita1, Kazue Kikuchi-Utsumi1, Nobuko Matsumura1, Toshio Nakaki2, Koji Aoyama1

1Dept. Pharm., Grad. Sch. Med., Teikyo Univ., 2Fac. Pharm-Sci., Teikyo Univ.

Glutathione (GSH) plays a key role in antioxidant system especially in the brain. Decreased GSH levels are known to
be associated with neurodegenerative diseases. We previously reported that an inhibitor of miR-96-5p, which
regulates neuronal GSH synthesis through regulating the protein levels of excitatory amino acid carrier 1 (EAAC1),
contributed the neuroprotection against oxidative stress. In this study, we focused on GTRAP3-18, the negative
regulator of EAAC1, as a new target of miR-96-5p.
Since GTRAP3-18 was predicted to be indirectly regulated by miR-96-5p, we have tried to identify the GTRAP3-18
regulator which mediate the miR-96-5p regulation using mass spectrometry analysis. And then, we have tested
whether these candidate proteins could directly regulate the expression of GTRAP3-18.
The result shows that GTRAP3-18 is up-regulated by miR-96-5p because one of the RNA-binding proteins (RBPs),
which is directly regulated by miR-96-5p, negatively regulates the GTRAP3-18. Furthermore, the knockdown of this
RBP expression by the specific siRNA transfection increased the expression of GTRAP3-18.
These findings indicate that the regulation of GTRAP3-18 by miR-96-5p is mediated by the RBP.
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Galantamine inhibits aggregation of α-synuclein in human neuroblastoma
SH-SY5Y cells

Sora Nozaki, Masanori Hijioka, Masahisa Tsuji, Yoshihisa Kitamura

Lab. Phrmacology and Neurobioligy, College of Pharmaceutical Sciences, Ritsumeikan University

Synucleinopathies such as Parkinson's disease (PD) and dementia with Lewy bodies (DLB) are neurodegenerative
disorders featured by the abnormal accumulation of α-synuclein protein (α-syn). Recent studies showed exogenous
pre-formed fibrils (PFFs) of recombinant α-syn induced endogenous α-syn aggregates in human SH-SY5Y cells. In
this study, we focused on nicotinic acetylcholine receptor (nAChR) as the therapeutic targets for synucleinopathies
through α-syn clearance. PFFs were generated from α-syn by agitation followed by sonication. SH-SY5Y cells
overexpressing α-syn gene were treated with PFFs for 24 h. After the incubation for 48 h, immunocytochemical
analysis revealed the localization of α-syn. PFFs induced the aggregation of α-syn, which were detected with anti-
phosphorylated-α-syn antibody and thioflavin-T. These data indicated that intracellular aggregation of α-syn were
Lewy body-like aggregates. In addition, we examined galantamine effect, because some reports showed nAChR
signaling increased autophagic activity. Galantamine were treated for 48 h after preincubation with PFFs, and then
α-syn aggregation was decreased. These observations suggest that nAChR may be a novel target for
synucleinopathies through α-syn clearance by autophagic activation.
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Motor dysfunction is triggered by miRNA-mediated knockdown of LAMP2A
in mouse cerebellar neurons

Masahiro Sato1, Tomoko Ohta1, Takahiro Seki1, Ayumu Konno2, Hirokazu Hirai2, Yuki Kurauchi1,
Hiroshi Katsuki1

1Dept. Chemico-Pharmacol. Sci., Grad Sch. Pharm. Sci., Kumamoto Univ., 2Dept. Neurophysiol. Neural repair.,
Gunma Univ. Grad. Sch. Med.

Chaperone-mediated autophagy (CMA) mediates the selective lysosomal degradation of cytosolic proteins. CMA
activity is regulated by the expression and complex formation of LAMP2A on lysosomal membranes. We have
revealed that CMA impairment is commonly observed in cells expressing several types of mutant proteins causing
spinocerebellar ataxia (SCA), characterized by the progressive cerebellar ataxia. Therefore, we assumed that the
decrease in CMA activity is related to the pathogenesis of SCA. In the present study, we investigated how CMA
impairment by LAMP2A knockdown affects motor function of mice. LAMP2A knockdown was conducted by the
cerebellar injection of adeno-associated viral vectors, which express GFP and miRNA against LAMP2A in a neuron
specific manner, to 4-week old ICR mice. Motor performances of mice was evaluated by beam walking test. LAMP2A
knockdown in cerebellar neurons triggered the progressive motor dysfunction. Immunostaining of cerebellar sections
revealed that GFP was mainly expressed in interneurons of molecular layer and granule cells. In addition, decrease in
Purkinje cells and shrinkage of molecular layer were observed around GFP-positive neurons. These results suggest
that CMA impairment in cerebellar neurons causes ataxic phenotype and degeneration of Purkinje cells.
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Midnolin is a strong genetic risk factor for Parkinson's disease in Japanese
and British populations.

Yutaro Obara1, Hidenori Sato2, Takahiro Nakayama3, Takeo Kato4, Kuniaki Ishii1

1Dept. Pharmacol., Fac. Med., Yamagata Univ., 2Genome Info. Unit, Inst. Promotion Med. Sci. Res., Yamagata
Univ., 3Res. Inst. Bio-sys. Info., Tohoku Chem. Co., LTD., 4Yamagata City Ins. Pub Health

Parkinson's Disease (PD) is a common neurodegenerative disease. Although more than 20 causal genes for PD have
been identified from patients with familial PD, the majority of PD cases are sporadic and the detailed onset
mechanism remains unclear. Our previous genetic analysis revealed that the copy number loss of Midnolin (MIDN) is
found in 10.5% of patients with sporadic PD in a Yamagata population cohort. Furthermore, we showed that MIDN
regulates neurite outgrowth and expression of Parkin E3 ubiquitin ligase in PC12 cells. Here, we attempted to
replicate the genetic association between MIDN and PD in a large British population cohort. We examined copy
number variations and single nucleotide polymorphisms of the MIDN gene in 2,860 controls and 2,168 PD patients.
We found significant copy number loss in the MIDN gene in 6.55% of patients with PD (odds ratio = 4.35). In
addition, when a deletion spanning more than 50,000 bp was defined as the copy number loss, the odds ratio
dramatically increased to 22.3. No significant differences for two frequent single nucleotide polymorphisms
(rs3746106 and rs3746107) were found. Taken together, we show the strong genetic association of MIDN with PD
development in a British population and in a Japanese population, suggesting MIDN is a universal genetic risk factor
for PD.
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Analysis of astrocyte and microglia in Alzheimer's disease model mouse
with higher uric acid level
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Several epidemiological studies suggest that uric acid exerts a neuroprotective effect in neurodegenerative disease
such as Parkinson's disease and Alzheimer's disease (AD). However, the molecular mechanism how uric acid affect
the pathology and/or cognitive function in Alzheimer's disease remains unclear. In this study, we developed a
combined mouse model by cross-breeding AppNL-G-F knock-in mouse（App-KI）which carries humanized amyloid
βprotein (Aβ) sequence with familiar AD-associated mutations, and uricase knockout mouse (Uox-KO) which
shows increased level of uric acid. To prevent renal failure caused by elevated uricnary excretion of uric acid, App-KI-
Uox-KO mice were treated with allopurinol by dietary administration. We performed immunohistochemical staining
for Aβwith anti-Aβ, astrocytes with anti-GFAP, and micloglia with anti-Iba1 using brain sections from 8 month-old
mice. Aβ accumulation was increased in App-KI-UOX-KO mice in comparison with App-KI mouse. However, App-
KI-Uox-KO mice displayed reduced astrocytosis and microgliosis in the cortex. Further studies are required to
determine whether the glial changes are the cause or consequence of increased Aβ accumulation under higher uric
acid level.
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β3-adrenoceptor agonist protects dopaminergic neurons in the 6-
hydroxydopamine model of Parkinson's disease.

Yasuhiro Yoshioka, Kensuke Asakai, Kento Isshiki, Kiyono Motoyama, Akiko Yamamuro,
Yuki Ishimaru, Sadaaki Maeda
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Oxidative stress has been implicated in the progression of neurodegenerative disorders, including Parkinson's disease.
We have previously demonstrated that noradrenaline increases the level of intracellular glutathione (GSH) in
astrocytes via β3-adrenoceptor stimulation and protects co-cultured neurons from oxidative stress-induced death by
increasing the supply of GSH from astrocytes. In addition, we have reported that the intraperitoneal administration of
SR58611A, a β3-adrenoceptor agonist, increases the level of GSH in ventral midbrain. In the present study, we
investigated the effects of SR58611A on the degeneration of dopaminergic neurons induced by 6-hydroxydopamine
(6-OHDA) in C57BL/6 mice. Mice were injected with 6-OHDA into the right striatum, and the degeneration of
dopaminergic neurons was evaluated by tyrosine hydroxylase (TH) immunohistochemistry. At 14 days after the
intrastriatal injection of 6-OHDA, the number of TH-positive cells was decreased in substantia nigra, and this
decrease was attenuated by treatment with SR58611A (once a day 5 mg/kg, i.p. for 3 days). These results suggest that
SR58611A attenuates 6-OHDA-induced degeneration of dopaminergic neurons by increasing brain GSH levels and
that β3-adrenoceptor agonists may be useful as novel therapeutic agents for the treatment of Parkinson's disease.
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Derivatives of calmodulin-like skin protein, named CLSP(1-61) and
CLSPCOL, as anti-Alzheimer disease agents

Yuichi Hashimoto, Masaaki Matsuoka
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Calmodulin-like skin protein (CLSP), a secreted peptide, likely protect neurons from toxicity linked to Alzheimer
disease (AD) via the heterotrimeric humanin receptor. We have addressed the issues regarding the clinical relevance
of CLSP regulation in the AD pathogenesis and the potential of some CLSP derivatives named CLSP(1-61) and
CLSPCOL as anti-AD agents by preclinical tests. By conducting an in vitro AD-related death assay, we have
characterized endogenous CLSP interactors. By measuring the levels of CLSP interactors in AD-patient-derived
samples, we have next examined whether the dysregulation of CLSP interactors contributes to the AD pathogenesis.
Finally, by administering potent CLSP derivatives to AD models, we have tested their potentials as anti-AD
therapeutic agents. Some CLSP-binding proteins including apolipoprotein E inhibited the CLSP-mediated
neuroprotective effect. Oppositely, adiponectin enhances the CLSP activity and enabled CLSP to remain fully active
even in the presence of overwhelming amounts of CLSP inhibitors, by binding to the humanin-homologous region of
CLSP. We further show that both the level of adiponectin and the intraneuronal level of SH3BP5, a central
intraneuronal signal transducer of the humanin/CLSP effect, were downregulated in AD patients. We designed CLSP
(1-61) and CLSPCOL as anti-AD agents that are free from the suppression of CLSP inhibitors and tested their ant-
AD efficacy. Adiponectin dominantly determines the CLSP activity. The downregulation of the AD-protective activity
of CLSP, caused by the reduction of brain adiponectin, may contribute to the AD pathogenesis. CLSP-derived
peptides, CLSP(1-61) and CLSPCOL, may be ideal disease-modifying anti-AD agents.
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Effects of AGEs on the rat neuronal cells in the intrauterine hyperglycaemic
environment.

Akio Nakamura1, Haruka Okami2, Manami Shimizu3, Satomi Ooi1, Yayoi Tokunaga1, Yo Sasaki4,
Ritsuko Kawaharada3

1Department of Food and Health Sciences, Jissen Women’s University, Hino, Japan., 2Department of nutrition,
Tunoda Hospital, Japan, 3Department of Health and Nutrition, Takasaki University of Health and Welfare,
Takasaki, Japan, 4Department of Genetics, Washington University School of Medicine , St. Louis, Missouri 63110,
U.S.A.

OBJECTIVE: The incidence of Alzheimer-type dementia has been reported to be higher in patients with diabetes.
Recently, excessive glycation (Advanced glycation end-products; AGEs) of neuronal proteins by hyperglycemia is
considered as risk factor for Alzheimer-type dementia. The intrauterine hyperglycaemia during pregnancy has various
effects on foetal development. Therefore, we examined the effect of excessive glycation in the neuronal cells by the
intrauterine hyperglycaemic environment during foetal brain development.
METHODS: We analysed the AGEs and Akt related signalling of neuronal cells of infant of diabetic mother rat
(IDMs). In addition, we examined the effects of high glucose culture medium on the rat PC12 cells.
RESULTS: In the brains of IDMs, AGEs were 1.3 times higher than that in controls, and Akt phosphorylation was
0.78 times lower. The AGEs of PC-12 cells cultured in high-glucose medium was 3.3 times higher and Akt
phosphorylation was 0.59 times lower than that in cells cultured in low-glucose medium. Furthermore, apoptosis was
enhanced in the high glucose medium.
CONCLUSION: We have shown that a hyperglycemia promotes excessive protein glycation in neuronal cells and may
be more likely to degenerate of neuronal protein, the possibility of linked to increased Alzheimer's risk in the long-
term.
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Induction of reactive oxygen species by activation of the EP2 receptor
contributes to prostaglandin E2-induced cytotoxicity in motor neuron-like
NSC-34 cells

Hiroshi Nango, Yasuhiro Kosuge, Hiroko Miyagishi, Yoshihisa Ito, Kumiko Ishige

Lab. Pharmacol., Sch. Pharm., Nihon univ.

We have shown previously that prostaglandin E2 (PGE2) directly induces neuronal death through activation of the E-
prostanoid (EP) 2 receptor in differentiated NSC-34 cells, motor neuron-like cell line. In the present study, to clarify
the mechanisms underlying PGE2-induced neurotoxicity, we focused on generation of intracellular reactive oxygen
species (ROS) in NSC-34 cells. Dichlorofluorescein fluorescence analysis of PGE2-treated cells showed that
intracellular ROS levels increased markedly with time, and that this effect was antagonized by an EP2 antagonist, PF
-04418948, but not EP3 antagonist, L-798,106. Although an EP2 agonist, butaprost, mimicked the effect of PGE2, an
EP1/EP3 agonist, sulprostone, transiently but significantly decreased the intracellular ROS. MTT reduction assay and
lactate dehydrogenase release assay revealed that PGE2- and butaprost-induced cell death were each suppressed by
pretreatment with a cell permeable antioxidant, N-acetylcysteine (NAC). Western blot analysis revealed that the
active form of caspase-3 was markedly increased in the PGE2- and butaprost-treated cells. These increases in caspase
-3 protein expression were suppressed by pretreatment with NAC. Our data have demonstrated that PGE2 is an
endogenous inducer of intracellular ROS, and that production of ROS induced by PGE2-EP2 receptor signaling is
coupled to the caspase-3 cascade in NSC-34 cells.
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Novel protein targets for 15-deoxy-Δ12,14-prostaglandin J2 were identified in
neuronal plasma membranes

Tatsurou Yagami, Yasuhiro Yamamoto, Hiromi Koma

Dept. Pharmaceutic. Health Care, Himeji Dokkyo Univ.

15-deoxy-Δ12,14-prostaglandin J2 (15d-PGJ2) is one of factors contributed to the neurotoxicity of amyloid β, a
causative protein of Alzheimer's disease. A proteomic approach with biotinylated 15d-PGJ2 was used to identify its
targets in the plasma membrane of rat cortical neurons. Previously, we have identified plasmalemmal targets as biotin-
positive spots and classified into three functional proteins: glycolytic enzymes (enolase 1, enolase 2, pyruvate kinase
isozymes M1/M2 and glyceraldehyde 3-phosphate dehydrogenase), molecular chaperones (heat shock protein A8 and
T-complex protein 1 subunit α), cytoskeletal proteins (Actin β, F-actin-capping protein, tublin β, internexin α and
glial fibrillary acidic protein). In the present study, we identified anion channel and adaptor proteins as membrane
targets of 15d-PGJ2. These novel targets are known as mitochondrial or cytosolic proteins, suggesting their ectopic
localization. 15d-PGJ2 possesses opposite functions as a neuroprotectant at low concentrations and a neurotoxicant at
high concentrations in the brain. Its nuclear receptor, peroxysome proliferator-activated receptor-γ , contributes to
the neuroprotective effect of 15d-PGJ2, but not to the neurotoxic effect. Its membrane receptor, chemoattractant
receptor-homologous molecule expressed on T-helper type 2 cells , is not also involved in the neurotoxicity. Thus, we
discussed how 15d-PGJ2 could inhibit neurite outgrowth and induce neuronal apoptosis via these novel targets.
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A neuroprotective role of aquaporin-4 against other than
amyloid β deposition or neuroinflammation in the 5xFAD transgenic mice
model.

Yoichiro Abe1, Natsumi Ikegawa2, Minetaka Murakami2, Takumi Tanaka2, Takako Niikura2,
Kyosuke Muramatsu3, Kaoru Yamada3, Tadafumo Hashimoto3, Motohito Goto4,
Taichi Yamamoto4, Kenji Kawai4, Wakami Goda1, Keitaro Yoshida5, Satoko Hattori6,
Tsuyoshi Miyakawa6, Kenji Tanaka5, Masaru Mimura5, Takeshi Iwatsubo3, Jun-Ichi Hata4,
Masato Yasui1

1Dept. Pharmacol., Keio Univ. Sch. Med., 2Dept. Information and Communication Sci., Sophia Univ., 3Dept.
Neuropathol., Grad. Sch. Med., Univ. of Tokyo, 4CIEA, 5Dept. Neuropsychiatry, Keio. Univ. Sch. Med., 6Div. Syst.
Med.; Sci., Inst. Comp. Med. Sci., Fujita Health Univ,

Aquaporin-4 (AQP4) is the most abundant water channel in the CNS specifically expressed in the astrocytic end-feet
around blood vessels and is thought to contribute to water and ion homeostasis in the brain. AQP4 has been
suggested to be involved in the pathogenesis of neurodegenerative diseases including Alzheimer's disease (AD),
which may be due to the modulation of neuroinflammation or the impairment of interstitial fluid bulk flow system in
the central nervous system. In this study, to investigate the implication of AQP4 in AD pathology, we crossed an AD
model, 5xFAD with AQP4 knockout mice. We demonstrate that deleting AQP4 from 5xFAD resulted in acceleration
of behavioral abnormality, namely an age-dependent reduction of nighttime activity, associated with aggravation of
epileptiform neuronal activity as well as convulsions. Importantly, these symptoms occurred independently of
accumulation of amyloid plaques or neuroinflammatory responses of glial cells, since in this model, AQP4 deficiency
did not affect age-dependent increase in amyloid deposition in parenchyma or neuroinflammation. Our results
provide an important perspective for developing new diagnostic methods and treatments for Alzheimer's disease.
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Discovery and evaluation of a novel tau PET tracer [18F]THK-5562 for
Alzheimer's disease

Yiqing Du1, Ryuichi Harada1,2, Pradith Lerdsirisuk3, Michinori Ezura4, Yuki Shimizu3,
Takahiro Morito1, Hiroyuki Arai2, Yukitsuka Kudo2, Shozo Furumoto3, Kazuhiko Yanai1

1Dept. Pharmacol., Grad. Sch. Med., Tohoku Univ., 2Dept. Geriatrics and Gerontology, Div. Brain Science, Inst.
Development, Aging and Cancer, Tohoku Univ., 3Cyclotron and Radioisotope Ctr., Tohoku Univ., 4Dept.
Neurology, Grad. Sch. Med., Tohoku Univ., 5Div. Pharmacol., Fac. Med., Tohoku Medical and Pharmaceutical
Univ.

Tau is one of the characteristic deposits in Alzheimer's Disease which occurs in neurofibrillary tangles within neurons.
Positron-emission tomography (PET) is a nuclear imaging technique, making it possible to detect tau aggregation in
AD in vivo, thereby helping to pre-diagnose and trace disease progression. Up to now, many tau tracers have been
developed. For example, the first generation tau tracer [18F]AV-1451 and [18F]THK-5351 developed by our group
displayed strong uptake in patients' brains. Although they were promising, considerable off-target binding has been
observed, especially to MAO-B and other non-tau protein deposits. This led to the optimization of binding
characteristics and discovery of novel tau tracers.
More than 200 candidates synthesized by our group were screened through binding assay for tau, amyloid β,
monoamine oxidase A and B. Among these compounds, [18F]THK-5562 was identified with high affinity and
selectivity for tau aggregation without off target bindings, followed by further evaluation. As a result, [18F]THK-5562
displayed excellent in vivo pharmacokinetics characteristics in mice. Besides, [18F]THK-5562 seemed to be specific
for 3R/4R tau in AD by autoradiography and immunohistochemistry.
In conclusion, preclinical validation suggested the potential usefulness of [18F]THK-5562 in imaging tau aggregation
in Alzheimer's disease.
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Brain nitric oxide can induce frequent urination via brain glutamatergic
receptors in rats

Hideaki Ono1,2, Takahiro Shimizu1, Suo Zou1, Masaki Yamamoto1, Yohei Shimizu1,2,
Yurika Hata1,2, Shogo Shimizu1, Youichirou Higashi1, Takaaki Aratake1,3, Tomoya Hamada1,
Yoshiki Nagao1, Motoaki Saito1

1Dept. of Pharmacol., Kochi Med. Sch., Kochi Univ., 2Center for Innovative and Translational Medicine, Kochi
University, 3Research Fellow of Japan Society for the Promotion of Science

Recently, we reported that centrally administered SIN-1, a donor of nitric oxide (NO), induced frequent urination in
rats. In the present study, therefore, we investigated central mechanisms how brain NO induced frequent urination
focusing on glutamatergic receptors in urethane-anesthetized (0.8 g/kg, ip) male Wistar rats. A catheter was inserted
into the bladder to perform cystometrograms (CMG). CMG was started 2 h after the surgery and 1 h after the start,
SIN-1 (250 μg/rat) was intracerebroventricularly (icv) administered. Effects of icv pretreated carboxy-PTIO (PTIO,
NO scavenger, 750 μg/rat), MK-801 [N-methyl-D-aspartate (NMDA) receptor antagonist, 10 or 30 nmol/rat] or
DNQX (AMPA receptor antagonist, 3 nmol/rat) on the SIN-1-induced responses were also investigated. SIN-1 dose-
dependently shortened intercontraction intervals (ICI). The SIN-1-induced ICI shortening was significantly
attenuated by central pretreatment with PTIO or MK-801, respectively. On the other hand, DNQX showed no
significant effect on the SIN-1-induced ICI shortening. These results suggest that brain nitrergic pathway can directly
regulate the micturition reflex via brain NMDA receptors in rats.
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Roles of brain hydrogen sulfide in micturition of rats

Yamamoto Masaki1,2, Takahiro Shimizu1, Sou Zou1, Hideaki Ono1,3, Yohei Shimizu1,3,
Yurika Hata1,3, Shogo Shimizu1, Youichirou Higashi1, Takaaki Aratake1,4, Tomoya Hamada1,2,
Yoshiki Nagao1,2, Rina Nakamura1, Toshihumi Akizawa1, Mikiya Fujieda2, Motoaki Saito1

1Dept. of Pharmacol., Kochi Med. Sch., Kochi Univ, 2Dept. of Pediatr., Kochi Med. Sch., Kochi Univ., 3Center for
Innovative and Translational Medicine, Kochi Univ., 4JSPS Research Fellow

Peripheral hydrogen sulfide (H2S) is reported as an endogenous relaxation factor in the bladder, while in the central
nervous system, roles of H2S in regulation of micturition is unclear. In this study, therefore, we examined effects of
centrally administered GYY4137 (GYY, H2S donor) or AOAA (H2S synthesis inhibitor), on the micturition reflex in
urethane-anesthetized (0.8 g/kg, ip) male Wistar rats. A catheter was inserted into the bladder to perform
cystometrograms (CMG). CMG was started 2 h after the surgery and 1 h after the start, GYY (3 or 10 nmol/rat) or
AOAA (30 or 100 μg/rat) was intracerebroventricularly (icv) administered. Effects of icv pretreated SR95531 (SR,
GABAA antagonist, 0.1 nmol/rat) or SCH50911 (SCH, GABAB antagonist, 0.1 nmol/rat) on the GYY-induced
responses were also examined. GYY dose-dependently prolonged intercontraction intervals (ICI), while AOAA dose-
dependently shortened ICI. The AOAA-induced ICI shortening was reversed in the presence of GYY. Pretreatment
with SR or SCH significantly attenuated the GYY-induced ICI prolongation. These results suggest that brain H2S can
inhibit the micturition reflex via brain GABAA and GABAB receptors in rats.
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Effects of acute arginine treatment on vascular endothelial dysfunction
associated with ischemic acute kidney injury.

Keisuke Nakagawa1, Ayaka Shimomura1, Atsuhiko Yamamoto1, Shuhei Kobuchi2,
Mamoru Ohkita1, Yasuo Matsumura1

1Lab. Pathol. Mol. Pharmacol., Osaka Univ. Pharmaceut. Sci., 2Dept. Pharm., Pharmacol., Hyogo Univ. Health
Sci.

Background：It has been reported that the incidence of cardiovascular diseases were increased after acute kidney
injury (AKI). On the other hand, there are few reports that evaluated vascular endothelial function underlying
cardiovascular risk after AKI. We have previously confirmed that vascular endothelial function declines after AKI.
This study, we examined the relationship between vascular endothelial dysfunction in AKI and indoxyl sulfate (IS)
and NO bioavailability.
Methods： Ischemic AKI (IAKI) model was prepared by renal ischemia reperfusion (IR). One, 7 and 28 day after IR,
blood and urine were collected, and IS concentration were measured. NO bioavailability was evaluated by acute
treatment with arginine in organ bath.
Results：One day after IR, the IS clearance was decreased, and it recovered to the same extent as sham with the
recovery of renal function. The attenuation of vascular endothelial function observed in IR was significantly improved
by the arginine acute treatment and the combined treatment with arginine and arginase inhibitor.
Conclusion：These results suggest that a temporary increase in uremic toxin associated with decreased renal function
partially contributes to vascular endothelial dysfunction in AKI. Furthermore, the decline of utilization of arginine
may be involved in the above phenomena.
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Yohimbine ameliorates lipopolysaccharide-induced acute kidney injury in
rats

Takaomi Shimokawa1,2, Masayo Yamagata1, Kohei Hayashi1, Shuhei Tomita2, Kozo Yoneda1

1Lab. Clin. Pharmacol., Fac. Pharm., Osaka Ohtani Univ., 2Dept. Pharmacol., Fac. Med., Osaka City Univ.

Sepsis-induced acute kidney injury (AKI) is frequently observed in the intensive care unit. We previously revealed
that yohimbine, α2-adrenoceptor antagonist, has protective effect against renal ischemia/reperfusion injury-induced
AKI in rats. This study aimed to investigate the renoprotective effect of yohimbine against lipopolysaccharide (LPS) -
induced AKI in rats. Male Sprague Dawley rats were randomly divided into following groups: Sham-operated group,
LPS (10 mg/kg, i.p.), LPS + yohimbine (0.1 or 0.5 mg/kg, i.p.). Kidney functional parameters of blood urea nitrogen
(BUN), plasma creatinine (Pcr) were aggravated in LPS group. Administration of LPS decreased mean arterial blood
pressure. In addition, kidney injury molecule-1, iNOS and various cytokine expression such as TNF-α, MCP-1 and
IL-6 were increased by LPS administration. The treatment with yohimbine clearly ameliorated damaged kidney
function and blood pressure due to LPS. Moreover, yohimbine suppressed cytokine mRNA and iNOS expression
enhanced by LPS. However, anti-inflammatory cytokine IL-10 mRNA levels were augmented by yohimbine. NF-kB
nuclear translocation in kidney was observed 1 hr after injection of LPS in rats. Yohimbine blocked nuclear entry of
NF-kB. In addition, phosphorylation of ERK and CREB were enhanced with yohimbine. These results suggest that
yohimbine can prevent LPS-induced sepsis associated with kidney injury by suppressing the inflammatory cytokine
expression and enhancement of IL-10 expression via ERK/CREB phosphorylation.
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Effects of prednisolone on adriamycin-induced nephropathy in rats

Takumi Yamazawa, Cheng Jun Ma, Kikuyo Nakaoka, Masakazu Imaizumi, Kousuke Morizumi,
Seiichi Katayama, Naoyuki Hironaka, Katsuhide Nishi

Pharm. Dept., LSI Medience Corp.

Chronic kidney disease (CKD) is characterized by progressive and chronical kidney dysfunction. Although CKD can
be categorized into various types based on pathogenesis, adriamycin (ADR) -induced nephrotic syndrome is
considered to be a classical rat model of CKD. By administration of ADR, glomerular filtration barrier damage and
subsequent massive proteinuria are induced. In this study, we tried to prepare an ADR-induced nephropathy model in
rats (Experiment 1) and to validate the usefulness of the model by administration of prednisolone (Experiment 2). In
experiment 1, ADR was administered intravenously to Crlj:WI rats at 3, 5 or 10 mg/kg. Only the 3 mg/kg group, 2
mg/kg of ADR was additionally administered 15 days after the first ADR administration. 24hr-urine and blood were
collected once weekly for 6 weeks for urinalysis and blood chemistry-analysis. Results indicated that ADR at 5 mg/kg
was found to be suitable for induction of the nephropathy model rats. Therefore, in experiment 2, ADR was
administered at 5 mg/kg, and prednisolone was administered orally at 1 or 5 mg/kg once a day for 35 days.
Prednisolone was observed to be effective on dysfunction of the kidney by urinalysis and blood chemistry-analysis,
indicating that ADR-induced nephropathy model is useful in evaluation of developing therapeutic drugs under the
present experimental condition.
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Altered gene expression of lysophosphatidic acid receptor subtypes in
ischemia/reperfusion-induced renal interstitial fibrosis in mice

Yasuhiro Takenouchi, Keisuke Kitakaze, Kazuhito Tsuboi, Yasuo Okamoto

Dept. Pharmacol., Kawasaki Med. Sch.

Lysophosphatidic acid (LPA) is a bioactive lysophospholipids that regulates multiple biological functions. Several
studies showed an increased urinary LPA level in chronic kidney disease (CKD) patients and animal models,
suggesting that the local expression levels of LPA and LPA receptor subtypes are important for the development of
CKD. However, the role of LPA in the transition of acute kidney injury (AKI) to CKD remains unknown. Renal
ischemia/reperfusion (IR) can induce AKI, which often progresses to CKD. To study the role of LPA on the
transition of AKI to CKD, we used a murine unilateral renal IR injury (uIRI) model without contralateral
nephrectomy. On 14 days after IR, interstitial fibrosis and renal atrophy were observed. Real-time PCR analysis
demonstrated significant upregulation in the expression of LPA type1 receptor subtype (LPA1) and LPA2 and
downregulation of LPA3. We also examined the involvement of LPA1 in the development of interstitial fibrosis and
renal atrophy. Pharmacological inhibition of LPA1 with Ki16425 did not affect interstitial fibrosis and atrophy by IR.
These results suggest that further investigation including the involvement of other LPA receptor subtypes is
necessary.
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Age-related differences in responses to hydrogen sulfide in the bladder of
spontaneously hypertensive rats
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Motoaki Saito1
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3Research Fellow of Japan Society for the Promotion of Science

We have confirmed that hydrogen sulfide (H2S) is a possible relaxation factor in the rat bladder, and H2S-induced
bladder relaxation is impaired in 18-week-old (18W) spontaneously hypertensive rats (SHRs), which show bladder
dysfunctions. We compared effects of NaHS and GYY4137 (H2S donors) on bladder contractility and micturition
reflex, and H2S contents and expression of enzymes related to H2S biosynthesis (CBS, MPST and CAT) in the bladder
between 12W and 18W male SHRs. Effects of NaHS (1×10-8 to 3×10-4 M) were evaluated on carbachol (10-5 M)-
induced pre-contracted bladder strips. Under urethane-anesthesia, effects of intravesically instilled GYY4137 (10-8 to
10-6 M) on the rat micturition reflex were examined. The H2S contents and expression of CBS, MPST and CAT were
measured by methylene blue method and western botting. Compared to 12W SHRs, NaHS-induced maximal
relaxation of bladder strips was significantly decreased, GYY4137-induced intercontraction intervals prolongation was
attenuated, the bladder H2S content and expression level of CBS, MPST and CAT in the bladder dome was higher in
18W SHRs. These results indicate that H2S-induced bladder relaxation in SHRs is impaired time-dependently,
suggesting that early intervention in SHRs with H2S donors may prevent the development of hypertension-mediated
bladder dysfunctions.
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Different protective effect of N-acetyl cysteine and tempol on mouse renal
interstitial fibrosis
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Unilateral ureteral obstruction (UUO) is a well-established model for the study of interstitial fibrosis in the kidney. In
this study, we investigated effects of two antioxidants, N-acetyl cysteine (NAC) and tempol, on UUO-induced renal
interstitial fibrosis in mice. Fibrotic area of Masson trichrome-stained section significantly increased by UUO. This
change was inhibited by the treatment of NAC, but not by tempol. Tempol administration increased the amount of
hydrogen peroxide in the kidney. Catalase activity was not different between NAC and tempol. Glutathion peroxidase
activity was inhibited by UUO, and this effect was diminished by NAC. Collectively, these results suggest that NAC
may increase the glutathion peroxidase activity, ameliorating the renal interstitial fibrosis induced by UUO.
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Phospholamban is downregulated by parkin-mediated degradation in failing
heart 

Shunichi Yokoe, Michio Asahi
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The E3 ubiquitin ligase, parkin, regulates protein stability by promoting polyubiquitination and degradation.
Although parkin is known to play an essential role in cardiac function after myocardial infarction (MI) by promoting
degradation of damaged mitochondria via autophagy, its physiological significance in the other cardiac diseases such
as dilated cardiomyopathy (DCM) remains unclear. Here, we found that the expression level of parkin was
downregulated in cardiomyocytes from DCM mouse hearts. Conversely, the interaction between parkin and
phospholamban (PLN), a potent inhibitor of sarco(endo)plasmic reticulum Ca2+-ATPase, was increased in
cardiomyocytes from DCM mouse hearts in the age-dependent manner. It was also shown that the interaction
between PLN and PTEN-induced putative kinase 1 (PINK1), which has been shown to cooperate with parkin to
promote polyubiquitination and degradation of mitochondrial proteins to regulate mitochondrial dynamics, was
enhanced. These data indicate that the enhanced interaction of PLN with PINK1 as well as with parkin leads to the
increased degradation of PLN in failing hearts. The degradation of PLN by parkin and PINK1 might be one of the
compensating mechanism to maintain the cardiac function.
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Changes in HSPA9 in the failing heart following myocardial infarction
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Dept. Mol. Cell. Pharmacol., Tokyo Univ. Pharm, Life Sci.

In the failing heart following myocardial infarction (MI), mitochondrial dysfunction induces myocardial apoptosis and
cardiac pump failure. Heat shock protein (HSP) A9 contributes to mitochondrial homeostasis. However,
pathophysiological roles of HSPA9 during the development of heart failure following MI remain unclear. In this study,
we assessed changes in HSPA9 in the left ventricle (LV) during the development of heart failure following MI. MI was
induced by the left coronary artery ligation (CAL). At 8th week after CAL (8W-CAL), cardiac output index and
mitochondrial activity were reduced. HSPA9 in the mitochondria-enriched fraction of the 8W-CAL animals were
determined. In the cytosolic and nuclei-enriched fractions, HSPA9 of the 8W-CAL animals were increased. In the co-
immunoprecipitation of the LV, the apoptotic signaling protein p53 in the HSPA9 immunocomplex of the 8W-CAL
animal was increased. These findings suggest that HSPA9 accumulation in the mitochondria contributes to keep the
LV function after MI. In contrast, the accumulation of the complex of HSPA9 and p53 in cytosolic and nucleic
fractions is a possible mechanism to induce apoptosis of cardiomyocytes during the development of heart failure
following MI.
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Sexual differences on effects of voluntary exercise on heart failure in DCM
model mice.
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Nowadays, exercise is regarded as one of therapies for heart failure (HF). However, the effects of exercise on patients
with dilated cardiomyopathy (DCM) have not been established. A knock-in mouse model of human inherited DCM,
TNNT2 ΔK210, shows similar characteristics to DCM patients. We have recently found that voluntary exercise
significantly improves cardiac function in DCM mice. In this study, we focus on differences in the effects of voluntary
exercise due to sexual specificity in the DCM model mice.
Homozygous ΔK210 (DCM) mice showed enlarged heart and frequent sudden death with t1/2 of ～70 days. Male
and female DCM mice started running using wheels at 1 month of age. The non-exercise controls of both genders
were housed without wheels. After running for a month and two months, mice were investigated with
echocardiography. After sacrifice, weights of body, heart, lung, lower extremity muscles were measured. Gene
expressions of HF- and arrhythmia-related genes in myocardium were quantified by qPCR analysis.
At 2 months of age, the ejection fraction (EF) were significantly improved in male exercise group compared with male
control group (exercise group:36.9±10.0 (n=5)%, control group:21.2±7.9% (n=7)) However, in females, the EF of
both groups did not differ significantly (exercise group:27.5±10.1% (n=7), control group:23.1±9.6% (n=5). We will
also show the results of gene expression analysis and discuss reasons for the difference in effects of voluntary exercise.
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Comparison of transplantation effects of cardiac progenitor cell types on the
mitochondrial energy-producing ability after myocardial infarction in rats
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The cardiosphere-derived cell (CDC) is one of the candidate cells used for cardiac regenerative therapy.
Cardiospheres are mixture of CDCs including c-Kit+ cells, Sca-1+ cells, and other types of cardiac progenitor cells. In
this study, we compared effects of transplantation of isolated Sca-1+ cells and c-Kit+ cells with that of the crude CDCs
(CrCDCs). We found that the transplantation of these 3 types of cells resulted in a preservation of the cardiac pump
function and mitochondrial respiration. However, mitochondrial function in the c-Kit+ cell-transplanted group was
lower than that in the other 2 experimental groups. Furthermore, we found that activation levels of intracellular
signaling proteins after cell transplantation may have been development on the ability of secretion of several growth
factors, such as IGF-1 and TGF-b, by these transplanted cell types. Our findings suggest the possibility that CrCDC
and Sca-1+ cells rather than c-Kit+ cells are preferable for the therapy to preserve cardiac function and energy
metabolism after myocardial infarction.
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Effect of Bcl-2 associated athanogene (BAG) 3 on cardiac disease in alpha-B
crystallin R120G transgenic mouse

Atsushi Sanbe, Mika Ojima, Rieko Higashio, Masamichi Hirose

Dept. pharmacol., Sch. Pharm. Iwate Med. Univ.

It is known that Bcl-2 associated athanogene (BAG) 3 is strongly expressed in cardiac muscle as well as skeletal
muscle. BAG3 can directly bind to Bcl-2 as well as heat shock protein (HSP) as a co-chaperone. Recent study showed
that myofibrillar degeneration, disruption of Z-disk architecture and apoptotic cell death were observed in BAG3
knockout mouse. Thus, BAG3 may play a protective role in the muscles. We examined BAG3 protein levels in alpha-B
crystallin (CryAB) R120G transgenic (TG) mouse, myofibrillar myopathy (MFM) model. A marked increase in BAG3
was observed in MFM hearts. Little is known, however, detail roles of the increased BAG3 in cardiac muscle. In order
to understand functional role of increased cardiac BAG3 in MFM hearts, CryAB R120G TG mice were crossbred with
TG mice overexpressing BAG3 to generate CryAB R120G/BAG3 double TG mice. Decrease in fractional shortening
and induction of cardiac ANP as well as increase in heart weight/body weight ratio were seen in CryAB R120G TG
mice. Moreover, deterioration in cardiac function as well as enhanced cardiac hypertrophy were observed in the
CryAB R120G/BAG3 double TG mice. Thus, cardiac BAG3 overexpression may be insufficient for prevention of
cardiac disease in CryAB R120G TG mice.
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Acute intracerebroventricular injection of chemerin-9 increases systemic
blood pressure via CMKLR1 in rats

Yamamoto Atsunori1, Kengo Matsumoto1, Satoshi Kameshima2, Naoko Yamaguchi3,
Syousirou Okada3, Muneyoshi Okada1, Hideyuki Yamawaki1

1Lab. Vet Pharmacol., Sch., Vet. Med., Kitasato Univ., 2Lab. Small Animal Internal Med., Sch., Vet. Med., Kitasato
Univ., 3Dept. Pharmacol., Sch Med., Aichi Med. Univ.

Chemerin is an inflammatory adipocytokine through acting on G protein-coupled receptor, chemokine-like receptor
(CMKLR)1. We previously demonstrated that long-term intraperitoneal administration with chemerin increased
systolic blood pressure (BP) in mice. Since important nuclei regulating BP exist in the brain, we examined
mechanisms of central BP control by chemerin-9.
BP was invasively measured after acute intracerebroventricular (i.c.v.) injection of chemerin-9 to CMKLR1 siRNA-
treated rats for 3 days. Serum adrenaline was measured by HPLC method. CMKLR1 expression in the brain tissues of
spontaneously hypertensive rat (SHR) was examined by Western blotting.
In the control siRNA-treated rats, chemerin-9 significantly increased mean BP, while it had no effect in the CMKLR1
siRNA-treated rats. Serum adrenaline level was increased by the acute i.c.v. injection of chemerin-9. CMKLR1
expression around brain ventricles from SHR was increased.
We for the first time demonstrated that chemerin-9 stimulates the sympathetic nerves via CMKLR1 expressed around
brain ventricles, which leads to an increase in BP. It is further suggested that chemerin/CMKLR1 in the central
nerves plays an important role in essential hypertension.
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The inhibitory effect of Orengedokuto on human aortic valve calcification

Xu Liu1, Zaiqiang Yu1, Wei Yang1, Kazuyuki Daitoku1, Shigeru Motomura3, Tadaatu Imaizumi2,
Ikuo Fukuda1, Ken-Ichi Furukawa3, Kazuhiko Seya2

1Dept. Thorac. Cardiovasc. Surg., 2Dept. Vascul. Biol., 3Dept. Pharmacol.

Aortic valve stenosis (AVS) is a common heart valve disease in elderly people, and is mostly accelerated by ectopic
aortic valve calcification (AVC). We recently demonstrated that tumor necrosis factor-α (TNF-α) induces
calcification of human aortic valve interstitial cells (HAVICs) obtained from AVS patients. In this study, we
investigated the inhibitory effect of Orengetokuto (OGT) on TNF-α-induced calcification of HAVICs. OGT is
composed of four crude drugs (Coptodis rhizoma, Scutellariae radix, Phellodendri cortex, and Gardeniae fructus) and
is used for hypertension, palpitation and others. HAVICs isolated from aortic valves were cultured in α-MEM
including 10% FBS, and calcification was induced by TNF-α (30 ng/μL). Gene expression of BMP2 and ALP
activity as typical calcification markers, were significantly increased in response to TNF-α. To confirm the effect of
OGT on TNF-α-induced calcification, HAVICs were cultured in medium containing OGT and TNF-α. We found
that OGT inhibited TNF-α induced calcification confirmed by Alizarin Red S stain. Increasing BMP2 gene
expression and ALP activity induced by TNF-α were also inhibited by OGT. These results suggest that OGT can be
used for treatment of AVS by inhibiting acceleration of AVC.
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Moxifloxacin elevates the risk of aortic aneurysm and aortic dissection by
increasing osteopontin protein expressions in macrophages

Koshun Inada, Mitsuhisa Koga, Yasufumi Kataoka, Atsushi Yamauchi

Fac. Pharmaceut. Sci.

Backgrounds: Aortic aneurysm and aortic dissection are major lifethreatening diseases worldwide. Osteopontin
(OPN), an inflammatory extracellular matrix protein, is involved in the formation and development of abdominal
aortic aneurysms. Fluoroquinolone derivative is one of the most widely used antibiotics. Clinical studies have
indicated that fluoroquinolone may be associated with an increased risk of aortic aneurysm and aortic dissection.
However, this mechanism remains obscure. The aim of this study was to examine the effects of fluoroquinolone,
ciprofloxacin, levofloxacin, and moxifloxacin on the protein expression of OPN in macrophages (RAW264.7 cell).
Results: OPN protein expressions were dose-dependently increased by moxifloxacin; these increases reached at peak
at 300 μM moxifloxacin. In addition, OPN expressions were time-dependently increased by moxifloxacin; these
increases reached at peak at 24hr after exposure. Next, to evaluate the effects of fluoroquinolones on OPN protein
expressions in macrophages, RAW264.7 cells were treated with ciprofloxacin, levofloxacin, and moxifloxacin for 24hr
(each 300 μM). Moxifloxacin significantly increased the protein expression of OPN in RAW264.7 cells compared
with vehicle, ciprofloxacin, and levofloxacin.
Conclusion: These finding suggest that moxifloxacin may increase the risk of aortic aneurysm and aortic dissection by
upregulating OPN protein expressions in macrophages.
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An APJ agonist suppresses the loss of retinal neuronal cells in diabetes
model mouse fed a high-fat diet

Fumiya Shibagaki, Yuki Ishimaru, Kiichi Akai, Kana Tokuda, Akiko Yamamuro,
Yasuhiro Yoshioka, Sadaaki Maeda

Lab. Pharmacotherap., Faculty Pharmaceut. Sci., Setsunan Univ.

Diabetic retinopathy is a leading cause of blindness and leads to retinal neuronal cell death at the early stage. We have
previously shown that an apelin receptor (APJ) agonist suppresses the reduction of the retinal neuronal function
observed in a mouse model of diabetes fed a high-fat diet (HFD). In the present study, we investigated the protective
effect of endogenous apelin and ML233, an APJ agonist, against retinal neuronal cell death in the diabetes model
mice fed the HFD by immunohistochemistry. We used Ins2 mutant (Ins2+/-) mouse (Akita mouse), which is a mouse
model of type 1 diabetes. Akita mouse was fed the HFD from 5 to 9 weeks after birth. ML233 (5 mg/kg) was
administered intraperitoneally on every other day for 4 weeks. Immunohistochemical staining showed that
intraperitoneal injection of ML233 prevented the loss of retinal ganglion cells, bipolar cells, and cone cells in Akita
mice fed the HFD for 4 weeks. The loss of these retinal neuronal cells was accelerated by deletion of apelin. These
results suggest that systemic administration of APJ agonists could protect against retinal neuronal cell death in
diabetic retinopathy.
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Characterization of lacrimal gland in male NOD mice associated with tear
hyposecretion.

Yuta Ohno, Keitaro Satoh, Masanori Kashimata

Dept. Pharmacol., Asahi Univ. Sch. Dent.

Sjogren's syndrome (SS) is a disease that presents dry eye and mouth with chronic inflammation of exocrine glands,
such as lacrimal gland (LG). The causal treatment of SS has not been established since the mechanism of exocrine
secretion remains unclear. Non-obese diabetes (NOD) mice, which present a leukocytic infiltrate of exocrine glands,
are used as SS model. Here, we investigated lacrimal hyposecretion in male NOD mice and characterized the LG.
Male mice were used at ages 4, 6, and 10 weeks. In NOD mice, tear flow rate after pilocarpine treatment was
decreased at ages 6 and 10 weeks, compared with age-matched control (BALB/c) mice. In addition, LG weight/body
weight in NOD mice was increased as compared with that in control mice. On hematoxylin-eosin-stained LG sections
in NOD mice, the inflammatory cells were observed from 6 weeks old, and the infiltration area was increased at 10
weeks old. By transcriptome (RNA-seq) analysis, expression changes of 827 genes in LG among samples were
revealed. These results suggested that the onset of dacryoadenitis and lacrimal hyposecretion occur simultaneously.
Furthermore, while identification of the responsible molecule must await further investigation, a large-scale change of
gene expressions seems to underlie tear hyposecretion.
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Protective effect of endogenous apelin against age-related loss of retinal
ganglion cells in mice

Yuki Ishimaru1, Akihide Sumino1,2, Fumiya Shibagaki1, Hikari Chitose1, Reina Miura1,
Akinori Tanimura1, Akiko Yamamuro1, Yasuhiro Yoshioka1, Sadaaki Maeda1

1Lab. Pharmacotherap., Faculty Pharmaceut. Sci., Setsunan Univ., 2Lab. Food Chem., Yokohama Univ. Pharm.

Age-related visual impairments can occur even in the absence of recognized eye diseases. Retinal ganglion cells
(RGCs) are neurons that transmit visual information from the retina to the brain and are more vulnerable to age-
related loss than other retinal neurons. Recently, it has been reported that deficiency of apelin, an endogenous peptide
ligand of the G protein-coupled receptor APJ, enhances several tissues aging. In the present study, we investigated
the effect of the apelin-APJ system against the loss of RGCs with aging. Two- and 12-month-old male wild-type and
apelin-knockout mice on a C57BL/6N background were used. Real-time RT-PCR demonstrated that the expression
level of retinal apelin mRNA was markedly lower in the old mice than that in the young ones. In contrast, retinal APJ
mRNA expression level was significantly greater in the old mice than in the young ones. APJ immunoreactivity was
detected in RGCs of the old mice as well as in those of the young mice. Apelin deficiency in mice accelerated the age-
related reduction in the amplitude of electroretinogram and the loss of RGCs stained with anti-Brn-3a antibodies.
These results suggest that the apelin-APJ system is protective against age-associated loss of RGCs.
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Effect of Piezo 1, a mechanoreceptor, on intraocular pressure and trabecular
meshwork

Wataru Morozumi, Satoshi Inagaki, Yuki Iwata, Shinsuke Nakamura, Masamitsu Shimazawa,
Hideaki Hara

Mol. Pharmacol., Dept. Biofunct. Eval., Gifu Pharmaceut. Univ.

In primary open angle glaucoma patients, inhibition of aqueous humor discharge due to accumulation of extracellular
matrix (ECM) in trabecular meshwork (TM) is often observed. It is known as a cause of high intraocular pressure
(IOP). A previous report showed that TM cells express 11 types of mechanoreceptor including Piezo 1. However, its
role in TM cell is still unclear and this study has evaluated the effect of Piezo 1 on ECM expression level in TM. At
first, we measured the IOP in mice treated with a Piezo 1 agonist, Yoda 1, and observed a drop in IOP. Fibronectin
expression level in the TM after Yoda 1 treatment in mice was evaluated by immunostaining, and they were both
decreased. Then, by Western blotting analysis, we evaluated cPLA2 phosphorylation, MMP-2 expression and
fibronectin expression using human cultured TM cells. Yoda 1 increased phosphorylated-cPLA2 and MMP-2
expression, and suppressed fibronectin expression in TM cells. These results suggest that Piezo 1 activation in TM
may be responsible for suppressing fibronectin expression through cPLA2 activation, and one of new therapeutic
targets for glaucoma.
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A preventive role of autophagy in the cochlea to noise-exposure

Masanori Yoneyama, Taro Yamaguchi, Yusuke Onaka, Kiyokazu Ogita

Lab. Pharmacol., Facul. Pharmaceu. Sci., Setsunan Uni.

Sensorineural hearing loss is due to congenital abnormality of lateral wall, the organ of Corti or spiral ganglion, as well
as acquired damage of the cochlea induced by exposure to noise and ototoxic drugs. On the other hand, autophagy, a
self-digestion intracellular catabolic process, plays a crucial role in cellular homeostasis. Our previous studies
demonstrated that noise at 110-dB sound pressure level (SPL), but not at 90-dB SPL, produced permanent hearing
impairment. To elucidate the preventive role of autophagy in the cochlea to noise-exposure, we evaluated the effect of
chloroquine (CQ, autophagy inhibitor) on hearing ability after the noise-exposure at 90-dB SPL as well as on the
expression of LC3-II (LC3 = LC3-II/LC3-I, autophagy marker) in the cochlea. Immunoblot analysis revealed that CQ
dramatically increased the LC3-II level in the lateral wall, but not in the organ of corti and modiolus (spiral
ganglion). Moreover, CQ significantly exacerbated the noise-induced shift in the auditory brainstem response
threshold after noise exposure at 90-dB SPL. Taken together, our data suggest that autophagy signals in the cochlear
lateral wall exert a crucial role in maintain cochlear cellular homeostasis and represent a protective mechanism against
noise exposure.
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Elucidation of ROS effects on auditory transmission impairment

Lin Chen, Hiroaki Mouri, Naoaki Saito, Takehiko Ueyama

Biosignal Research Center., Kobe Univ

【BACKGROUND】The NADPH oxidase (NOX) family consists of seven enzymes that produce reactive oxygen
species (ROS). NOX4 is expressed in various cells and tissues, and functions in many signaling pathways. ROS
reportedly contributes to the development of several types of sensorineural hearing loss, such as age-related, drug-
induced, and noise induced hearing loss. Cisplatin (CDDP) is a platinum-based anti-cancer drug. It is well known as
the side effect on hearing via damaging outer hair cells (OHCs), spiral ganglion neurons, and the stria vascularis. We
have reported transgenic mice of NOX4 (NOX4-TG) that overproduce ROS without phenotypes in hearing loss
under baseline conditions; however, they show hearing function vulnerability after noise exposure.【PURPOSE】In
the present study using NOX4-TG mice, we examined the effects of ROS on the ribbon synapse, which is a neuronal
synaptic structure localized at the pre-synaptic zone of cochlear HCs (both inner HCs (IHCs) and OHCs), and OHC
loss in aging (from 1 to 12 month old mice) and in CDDP treatment (2 month old mice).【RESULTS】In DNA
microarray obtained from P6 cochleae, we found cochleae in NOX4-TG mice showed lower mRNA levels of ribbon
synapse constituent proteins than those in WT mice. Furthermore, the number of ribbon synapses immunostained by
CtBP2 in IHCs was decreased with age compared to age-matched WT mice. After CDDP treatment, the decreased
number of ribbon synapses and the number of OHC loss in the basal turn of cochleae were larger in NOX4-TG mice
compared to WT mice.【SUMMARY】This study showed that ROS accumulated by aging and CDDP treatment
induced decreased number of ribbon synapses in IHCs, that is synaptopathy, and OHC loss. These results suggest
that impairment in ribbon synapses induced by ROS may be a preceding pathology before HC loss.

Poster Sessions

Copyright © The Japanese Pharmacological Society



2-P-219
Effect of Compound48/80 on antigen dependent degranulation in BMMC

Kazuki Yoshida, Tetsurou Takao, Masaaki Ito, Isao Matsuoka

Lab. Pharmacol., Fact. Pharm, Takasaki Univ. Health and Welfare

Mast cells (MCs) recognize antigens (Ag) via IgE-bound high affinity IgE receptors (FcεRI) and trigger type I
allergic reactions. The MC activation by Ag is regulated by various bioactive substances such as PGE2 and ATP.
Recently, mas-related G protein-coupled receptor B2(MrgprB2) was identified as the Gi-coupled receptor for basic
secretagogues, such as compound 48/80 (C48/80). Gi-coupled receptor signals are well known to up-regulate the Ag-
induced MC activation. In this study, we examined the effect of C48/80 on Ag-dependent and independent
degranulation in bone marrow-derived mast cells (BMMC). Stimulation of BMMC with Ag, high concentrations of
ATP (hATP) or ionomycin triggered degranulation. These responses were enhanced by co-stimulation with PGE2 via
Gi-coupled EP3 receptor activation. In contrast, C48/80 unexpectedly suppressed Ag-induced degranulation without
affecting the responses induced by hATP or ionomycin. The inhibitory action of C48/80 on Ag-induced
degranulation was insensitive to pertussis toxin treatment. Although C48/80 did not affect Ag-induced increase in
intracellular Ca2+ concentration, it suppressed Ag-induced phosphorylation of various proteins such as Syk and LAT.
These results suggest that C48/80 selectively suppresses the Ag-induced degranulation in a manner independent of
MrgprB2.
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Tofacitinib, an oral janus kinase inhibitor, induces CD86- MHC II
+ macrophages

Natsumi Mizuno, Tomoko Endo, Yoshiki Yanagawa

Dept. Pharmacol., Grad. Sch. Pharm., Health Sci. Univ. Hokkaido

Tofacitinib (TOF) is an oral janus kinase (JAK) inhibitor for the treatment of rheumatoid arthritis, and has similar
efficacy compared to biologic disease-modifying antirheumatic drugs. By inhibiting JAKs, TOF may modulate
leukocyte development and activation at inflammatory sites. Major histocompatibility complex class II (MHC II) and
B7 (CD80/CD86) co-stimulatory molecules expressed on macrophages play a crucial role in T cell activation.
Although macrophages are critically involved in the pathogenesis of rheumatoid arthritis, the influence of TOF on
macrophage functions remains to be investigated. In this study, to clarify the effect of TOF on macrophage
activation, we focus on the expression of MHC II and CD86.
RAW264.7 macrophages were pretreated with TOF, and then stimulated with IFN-γ. The treatment of IFN-γ with
low-concentration of TOF induced CD86- MHC II+cells. In addition, low-concentration of TOF suppressed IFN-γ-
induced CD86 mRNA levels. By contrast, IFN-γ-induced MHC II expression was enhanced by low-concentration of
TOF in transcriptional levels. On the other hand, the STAT1 phosphorylation, a downstream effector of IFN-γ-JAK
signaling, was inhibited by low-concentration of TOF. Receiving only MHC IIwithout co-stimulation via CD80/86
seems to lead to anergy of T cells, a process known as peripheral tolerance. Accordingly, TOF may has antirheumatic
action through the induction of CD86-MHC II+macrophages.
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Calcium/calmodulin-dependent regulation of Rac1 and Rac2 GTPases in
histamine-induced chemotaxis of mouse mast cells

Nishio Yusuke, Inui Makoto, Kuramasu Atsuo

Dept. Pharmacology, Yamaguchi Univ. Grad. Sch. Med.

Histamine induces chemotaxis of mast cells through the histamine H4 receptor. This process involves activation of the
small GTPases, Rac1 and Rac2, and phospholipase C-mediated calcium mobilization. However, it is not clear whether
these two pathways interact. In this study, we showed that histamine-induced activation of Rac1 and Rac2 was
mediated by calcium/calmodulin in mouse mast cells. The phospholipase C inhibitor, U73122, the intracellular
calcium chelator, BAPTA-AM, and the calmodulin antagonist, W-7, significantly suppressed histamine-induced
chemotaxis and Rac activation. The phosphatidylinositol-4,5-bisphosphate 3-kinase (PI3K) inhibitor, LY294002
failed to diminish ionomycin-induced Rac activation and extracellular signal-regulated kinase (ERK) phosphorylation
whereas histamine-induced activation of Rac and ERK was sensitive to LY294002, suggesting that the
calcium/calmodulin-dependent pathway bypasses PI3K activation. These results indicate two distinct pathways that
lead to the activation of Rac1 and Rac2 GTPases in histamine-induced chemotaxis of mouse mast cells.
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Effects of lotus extract on acetaminophen-induced hepatic inflammation

Megumi Furukawa1, Nobuo Izumo2, Kazuya Watanabe2, Maho Yonezawa2, Yasuo Watanabe2

1Ctr. Pharm. Educ. Yokohama Univ. Pharm., 2Genar. Health Med. Ctr. Yokohama Univ. Pharm.

Acetaminophen (APAP) is commonly used as an antipyretic agent, although this side effect, i.e., hepatic injury, is so
severe. It has been reported that lotus shows the anti-inflammatory and anti-cytoprotective actions. This study
evaluates effects of lotus extract on APAP-induced hepatic inflammation.
Seven-week-old male ICR mice were orally administered lotus extract or saline (10mL/kg) once a day for a week.
Twenty-four hours after the last pretreatment, the mice were intraperitoneally injected with 200 mg/kg APAP or
saline under fasting conditions. The mice from each group were anesthetized and taken blood sample for plasma
analysis 4 h after the injection. The expression levels of inflammatory cytokines in liver were measured by real-time
RT-PCR. For histological analysis, the liver lobe was perfused with mildform and embedded in O.C.T compound.
Embedded tissues were sectioned at 10 μm. Sections were stained with TUNEL.
Pretreatment with lotus extract significantly decreased hepatic GOT/GPT levels and inflammatory cytokines (TNF-
α, IL-6 and IL-1β) induced by APAP. As the result of histological analysis and TUNEL staining, anti-inflammation
and anti-apoptotic effects were observed with the lotus extract.
These results suggest that the prophylactic treatment of lotus extract protects the APAP-induced hepatic
inflammation.
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Influence of cyclophosphamide on L-Asparaginase-induced allergy in animal
model

Ai Nogami-Hara1, Yuta Hori1, Chie Mitsuhata1, Koji Kajiyama1, Kentaro Susuki1, Akira Shimada2,
Mitsunobu Mio1

1Lab. Pharmacol., Sch. Pharm., Shujitsu Univ., 2Dept. Pediatr. Hematol. Oncol., Okayama Univ.

L-Asparaginase (L-ASP), a key drug in the treatment of childhood acute lymphoblastic leukemia, often causes
allergies. We have reported animal and in vitro models of L-ASP allergy. In this study, we examined the effect of
cyclophosphamide (CY) which reportedly impair the functions of Treg cells on L-ASP allergy.
Male BALB/c mice were sensitized by L-ASP with Al(OH)3 gel on days 1 and 15. Then, the right ears of the mice
were i.d. sensitized by L-ASP. CY was i.p. injected on days –1 and 13. The serum were collected on 27. Total IgE level
in the serum were measured by ELISA. RBL-2H3 cells were sensitized by the serum and stimulated by L-ASP to
determine β-hexosaminidase (β-Hex) release in vitro.
L-ASP sensitization increased serum IgE level, which was enhanced by CY at 150 mg/kg. When RBL-2H3 was
sensitized L-ASP-allergic mice serum in vitro, L-ASP stimulated β-Hex release from the cells. The serum of CY-
treated mice induced higher β-Hex release than normal. Anti-IgE Ab inhibited allergic β-Hex release both in vitro
and ex vivo.
From these results, it was concluded that (1) Anti-IgE Ab can be a candidate for the treatment of L-ASP allergy, (2)
CY suppressed Treg function, which may enhance Th2 response so as to augment L-ASP allergy. We plan to measure
the levels of some cytokines in the animal model of L-ASP allergy.
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Protective effects of anti-oxidative stress antibody on mice after
lipopolysaccharides injection

Handong Qiao1, Shangze Gao1, Hidenori Wake1, Keyue Liu1, Kiyoshi Teshigawara1, Shuji Mori2,
Masahiro Nishibori1

1Okayama University, 2Shujitsu University

LPS-induced endotoxemia in mice has been widely used in experimental research. Endotoxemia induces oxidative
stress, leading to the production of different kinds of aldehydes and lipid metabolites. We raised a series of mAb that
recognize the specific adducts by those substances. In the present study, we will report the beneficial effects of one
mAb against oxidative stress substance (OSS) on endotoxemia mice model.
Endotoxemia was induced in mice by LPS (10mg/kg) injection. The mice were treated with PBS, anti-KLH Ab
(1mg/kg) or anti-OSS Ab (1mg/kg) 1 hour after LPS injection. The mice were sacrificed 12h after LPS injection. A
variety of biochemical assays were applied to explore the effects of anti-OSS Ab on the endotoxemia mice.
According to our observation, anti-OSS Ab can improve the survival rate of endotoxemia mice and relieve the
symptom of inflammatory responses compared with other groups. A panel of pro-inflammatory cytokines in LPS-
injected mice, including tumor necrosis factor-α (TNF-α), interleukin-10 (IL-10), IL-6, IL-6R and IL-1β were
attenuated in liver by anti-OSS Ab.
In conclusion, anti-OSS Ab showed protective effects on LPS -injected mice through suppressing the inflammation-
related cytokines. Although the mechanism is still unknown, the protective effects of anti-OSS Ab may provide a novel
therapy for endotoxemia.
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Anti-tumor activity and adverse effects of a novel compound with high
specificity to tetraplex DNA

Hikaru Fukuda1,3, Shinobu Satou2, Sen Higashi1, Manabu Habu3, Tomoko Osumi1,
Masaaki Sasaguri3, Kazuhiro Tominaga3, Shigeori Takenaka2, Hiroshi Takeuchi1

1Div. Appl. Pharmacol., Kyushu Dent. Univ., 2Dept. Appl. Chem., Res. Ctr. Bio-microsens. Tech., Kyushu Inst.
Tech., 3Div. Maxillofacial Surg., Kyushu Dent. Univ.

Telomerase which extends telomere sequences to the end of chromosome is overexpressed in more than 80% of
cancer cells, thus it is expected as a target for developing anticancer drug. As the telomeric repeat sequences form
characteristic quadruplex DNA structure, we here investigated the effects of novel compounds with improved binding
specificity to quadruplex DNA structure, namely, cyclic naphthalene diimide (cNDI) and cyclic anthraquinone
(cAQ), on various cultured cells.
Human cancer cell line Ca9-22, SAS, HSC-2, HeLa, and human normal keratinocytes, mouse bone marrow cells were
used in this study. Cell proliferation was examined by WST-8 assay and direct counting using a hemocytometer. Gene
expression was analyzed by general PCR and real-time PCR using reverse transcribed total RNA prepared from the
cells.
All the derivatives of cNDI and cAQ inhibited cell growth in a dose-dependent manner, and the effect of some
compounds tended to correlate with the mRNA expression level of TERT gene. Furthermore, the novel compounds
showed a strong cell growth inhibitory effect against cancer-derived cell lines by comparing mouse bone marrow cells
with human normal epidermal keratinocytes. The results suggested that cNDI and cAQ derivatives are considered to
be promising as new anticancer agents with improved cancer specificity.
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Simultaneous hyperthermia-chemotherapy effect by arterial injection of Fe
(Salen) for femur tumor

Rafikul Islam1, Masanari Umemura1, Rina Nakakaji1,2, Kohei Osawa1,2, Ryo Tanaka1,
Yoshihiro Ishikawa1

1Cardiovascular Research Institute, Yokohama City University Graduate School of Medicine, 2Department of Oral
& Maxillofacial Surgery, Yokohama City University Graduate School of Medicine

Introduction: We previously identified a novel magnetic organic compound, N,N'-bis(salicylidene)ethylenediamine
iron [Fe(Salen)], as an anti-cancer agent with intrinsic magnetism. Fe(Salen) can generate heat, i.e. hyperthermia
upon exposure to alternating magnetic field (AMF) like an induction cooker. The purpose of the study was to evaluate
the antitumor effect of intra-arterial (i.a.) selective injection of Fe(Salen) by catheter with/without the AMF-
induced hyperthermia or intra-venous (i.v.) injection. We also investigated the anticancer mechanism of Fe(Salen)
and the therapeutic dose through toxicity study. Methods: Rabbit squamous cell carcinoma (VX2) cells were
purchased from ATCC. Rabbit tumor model implanted with VX2 cells in the right femur was used. Western blotting,
mitochondrial membrane potential and Immunocytochemistry for STAT3 subcellular distribution were performed.
Results: Intra-arterial selective injection of Fe(Salen) by catheter showed the greater antitumor effect than that of i.v.
injection. The combination of intra-arterial injection of Fe(Salen) and AMF exposure showed the greater effect than
either Fe(Salen) or methotrexate (MTX) without AMF. Fe(Salen) showed antitumor effect via MEK/ERK/STAT3
signaling pathways. Conclusion: This is the first report that the effectiveness of Fe(Salen) was evaluated in the point
of administration route. These results indicate the effective arterial injection of Fe(Salen) by catheter and the
development of new strategy of simultaneous hyperthermia-chemotherapy.
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Relationship between autophagy and apoptosis of menthol-induced
cytotoxicity in lung cancer cell line, A549

Kenji Takahashi, Toshio Ohta

Lab. Vet. Pharm., Joint Dep. Vet. Med., Tottori Univ.

Menthol, a cooling inducer, is known to be an agonist of TRPM8 and TRPA1. It has beneficial effects such as
analgesic and anti-inflammatory actions in lung and skin. Previously, we demonstrated that menthol induced
mitochondria dysfunctions resulting in caspase-dependent apoptosis, thus menthol possesses the cytotoxicity in lung
cancer cell line, A549. However, effect of menthol on an autophagy, an another cellular response, is unclear. The
expression of molecules related to autophagy was detected by using western blotting. Flow cytometrical analyses were
performed to detect apoptosis. Menthol (2 mM) induced the increases of LC3 type II, an autophagy-related molecule.
Chloroquine, an inhibitor of lysosomal function, enhanced the level of LC3 type II indicating that menthol elicited the
autophagy. Menthol-induced apoptosis was enhanced by chloroquine. Caspase inhibitors failed to block the apoptosis
induced by the combination of menthol and chloroquine. These results suggest that menthol induces autophagy which
plays a role for cell survival in A549. Use of menthol together with chloroquine may be a novel therapeutic strategy for
lung cancer diseases.
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BET inhibitor suppresses neutrophil-dependent lung metastasis of
inflammatory renal cancer cells

Ehata Shogo1,2, Jun Nishida1, Daizo Koinuma1, Kohei Miyaono1

1The. Univ. Tokyo, Grad. Sch. Med., Dept. Mol. Pathol., 2The. Univ. Tokyo, Environ. Sci. Ctr.

Advanced clear cell renal cell carcinoma (ccRCC) frequently causes systemic inflammation. In the present study, the
functional role and regulatory mechanism of inflammation driven by advanced ccRCC cells were identified. The
inflammatory nature of advanced ccRCC was recapitulated in a preclinical model of ccRCC. Amplification of cancer
cell-intrinsic inflammation during ccRCC progression triggered neutrophil-dependent lung metastasis. Massive
expression of inflammation-related genes was transcriptionally activated by epigenetic remodelling through
mechanisms, including super-enhancer formation. Bromodomain and extra-terminal motif inhibitor (BETi)
synchronously suppressed C–X–C-type chemokines in ccRCC cells and decreased neutrophil-dependent lung
metastasis. Overall, our findings shed insight into the nature of inflammatory ccRCC, which triggers metastatic
cascades, and suggest a potential therapeutic strategy.
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Cytocidal effects of active bufadienolide compounds against human
glioblastoma cell line U-87

Bo Yuan1, Lingyu Han2, Hideki Hayashi3, Baolin Bian2, Norio Takagi3, Mari Okazai1

1Lab. Pharmacol., Fac. Pharm. Sci., Josai Univ., 2China Academy of Chinese Medical Sciences, 3Dep. Applied
Biochem., Tokyo Univ of Pharm & Life Sci.

Glioblastoma is the most common and lethal intracranial tumor type, characterized by high angiogenic and infiltrative
capacities. To provide a novel insight into therapeutic strategies against glioblastoma, the cytotoxicity of arenobufagin
and hellebrigenin, two active bufadienolide compounds, was investigated in the human glioblastoma cell line, U-87.
Similar dose-dependent cytotoxicity of two drugs was observed in the cells, whereas no detectable toxicity was
confirmed in mouse primary astrocytes. Treatment with each drug downregulated the expression levels of Cdc25C,
Cyclin B1 and survivin, which occurred in parallel with G2/M phase arrest. Necrotic-like cell death was only observed
in the cells treated with a relatively high concentration (>100 ng/ml). These results indicate that the two drugs
exhibited distinct cytotoxicity against cancerous glial cells with high potency and selectivity, suggesting that growth
inhibition associated with G2/M phase arrest and/or necrosis were attributed to their toxicities. Activation of the p38
mitogen activated protein kinase (MAPK) signaling pathway was also observed in treated cells. Notably, a specific
inhibitor of p38 MAPK itself caused a significant decrease in cell viability, and further enhanced the cytotoxicity of
the two drugs, suggesting an important pro-survival role for p38 MAPK. Given that p38 MAPK serves an essential
role in promoting glioblastoma cell survival, developing a novel combination regimen of arenobufagin/hellebrigenin
plus a p38 MAPK inhibitor may improve the efficacy of the two drugs, and may provide more therapeutic benefits to
patients with glioblastoma.
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Evaluation of cytotoxicity of bispecific antibody against mesothelioma

Yuki Kanamori1,2, Yasuhiro Moriwaki1, Shinako Takimoto2, Hidemi Misawa1, Kohzoh Imai2,
Shoutaro Tsuji2

1Div Pharmacol, Dept Pharm, Keio Univ, 2Res Inst, Kanagawa Cancer Ctr

Malignant mesothelioma is a fatal tumor caused by past exposure to asbestos. In Japan, mesothelioma due to asbestos
exposure is a major public health problem. The prognosis for mesothelioma patients is very poor. Satisfactory
recovery is often not possible with chemotherapy and/or radiotherapy. Therefore, a new effective anti-mesothelioma
drug is urgently required. In previous study, we isolated a highly specific anti-mesothelioma mAb, SKM9-2. The
specificity and sensitivity of SKM9-2 to mesothelioma reach 99% and 92%, respectively. SKM9-2 recognizes the
sialylated protein HEG homolog 1 (HEG1), a novel mucin-like membrane protein.
In this study, we investigated the cytotoxic activity of bispecific antibodies (bsAbs) in which the antigen-recognition
domains of SKM9-2 and anti-CD3 (OKT3) were linked. BsAbs were purified from the culture supernatant of stably
expressed mammalian cell lines and were analyzed about the binding to SKM9-2 epitope and CD3. Some bsAbs
strongly bound to SKM9-2 epitope but not CD3. In these bsAbs, two antigen recognition domains may interfere. A
bsAb that bound to both SKM9-2 epitope and CD3 showed a strong T cell-dependent cytotoxicity against
mesothelioma.
SKM9-2 binds to mesothelioma cells but not normal tissues. Thus, T cell-engaging bsAb including SKM9-2 may be a
promising drug for mesothelioma.
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Elucidation of mechanism of growth inhibition of human colorectal stem cell
by dietary polyphenol antioxidant.

Kimika Hayashi1, Mohamed Elbadawy1, Yuta Goto1, Megumi Yamanaka1, Yuta Shinohara1,2,
Syoichi Hazama3,4, Hiroko Takenouchi4, Masao Nakashima4, Ryouichi Tsunedomi4,
Nobuaki Suzuki4, Hiroaki Nagano4, Makoto Shibutani5, Tomohiro Nakano6, Mihoko Koyanagi6,
Shinmo Hayashi6, Masahiro Kaneda7, Tatsuya Usui1, Kazuaki Sasaki1

1Lab. of Vet Pharm., Dept. of Vet Med., Fac. of Agri., Tokyo Univ. of Agri. and Tech., 2Pet Health & Food Division,
Isukura Industry CO., LTD, 3Dept. of Gastro., Breast and Endo. Surg., Yamaguchi Univ. Grad. Sch. of Med., 4Dept.
of Trans Res. and Dev. Therap. aga Can.,Yamaguchi Univ. Sch. of Med., 5Lab. of Vet Path., Dept. of Vet Med., Fac.
of Agri., Tokyo Univ. of Agri. and Tech., 6San-ei-gen F-F-I CO., LTD, 7Lab. of Vet. Ana., Dept. of Vet Med., Fac. of
Agri., Tokyo Univ. of Agri. and Tech.

【Background】
Polyphenol compounds in foods contain antioxidants and are known to have effects of liver protection, hypoglycemic,
and cholesterol-lowering. Colorectal cancer is one of the most types of cancers and the mortality rate is the second-
highest in Japan. Since cancer stem cells are related to drug resistance and recurrence of colorectal cancer, a new
remedy that targets cancer stem cells is needed. In the previous study, we established a novel culture method of the
human colorectal air-liquid interface (ALI) organoids, which could recapitulate three-dimensional cancer
microenvironment including patient-derived cancer stem cells. In this study, we investigated whether polyphenol
antioxidants affect the survival rate of human colorectal ALI organoids and analyzed the inhibitory mechanisms.
【Methods and results】
Organoids were treated with polyphenol antioxidants at the dose of 3-100 μg/ml for 72 hours. The survival rate of
organoids was measured by alamarblue assay. Polyphenol antioxidants suppressed survival rate of organoids in a
concentration-dependent manner. The expression of marker genes for cancer stem cells, LGR5 and PROM1 were
drastically decreased by polyphenol antioxidants. Expression of a G1/S transition-related gene, CCND1 was also
decreased.
【Conclusion】
These results suggest that polyphenol antioxidants inhibit proliferation of human colorectal cancer stem cells via
suppression of LGR5, PROM1, and CCND1, which might lead to the development of dietary supplements targeting
colorectal cancer stem cells.
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Gold Nanoparticles inhibits cytokine release and alleviates sepsis through of
MAPK and NFκB activation

Ching-Hu Chung

Mackay Medical College

Gold nanoparticles have several biochemical advantageous properties and some of them show anti-inflammatory
properties. However, whether gold nanoparticles exhibit its anti-inflammatory effect in septic disorder treatment is
not clear. The anti-inflammatory activity of gold nanoparticles was examined by ELISA to measure the pro-
inflammatory cytokines production in lipopolysaccharide (LPS)-simulated RAW264.7 cells, peritoneal macrophages
and in mice. The effect of gold nanoparticles for MAPK kinase molecules phosphorylation in LPS-stimulated
RAW264.7 macrophage. The in vivo efficacy of gold nanoparticles was also demonstrated in cecal ligation and
puncture (CLP) mouse model. In the present study, we found that gold nanoparticles exhibit anti-inflammatory
effects inhibit tumor necrosis factor-α (TNF-α)/interleukin-6 (IL-6) releasing and LPS-stimulated phagocytes
migration without affect cell growth. In addition, the MAPK kinase molecules phosphorylation in LPS-stimulated
RAW264.7 macrophage was inhibited by gold nanoparticles. The phosphorylation of NFkB subunit p65 and IkBa
were also decreased after gold nanoparticles treatment. Furthermore, gold nanoparticles attenuates the cytokine
production in CLP-induced septic mice.
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Histamine receptor antagonists inhibited proton regulators in oral cancer
cell lines Introduction

Masahito Ogasawara1, Masashi Kon1,2, Hiroyuki Yamada2, Haruki Tamura1, Arisa Yamada1

1Div. of Bioregulatory Pharm.,Dept. of Pharm., Iwate Med Univ., 2Dept. Oral Surg. Sch. of Dent., Iwate Med Univ.

Tumor cells including oral squamous epithelial cells are reported to express histamine receptors . Clinical studies
suggested that in combination with anti-cancer drugs, histamine type 2 receptor antagonists (H2R ant) and
omeprazole could become more sensitive to anti-cancer drug treatment. Furthermore, cancer associated
microenvironments (TMEs) play pivotal roles in cancer proliferation and drug resistance. Therefore, we investigated
the effects of histamine and anti-histamine drugs on proton secretion molecules in the TME.
Methods
Human oral squamous cancer cell line was treated with histamine for 24 hours or with histamine antagonists for 8
hours followed by the evaluation of gene expressions on proton excretion molecules determined by quantitative PCR.
Results
Among proton excretion molecules, ATP6V1G1, SLC4A1 and SLC4A9 were significantly increased after stimulation
with histamine. Histamine receptor H1 through H4 antagonists significantly inhibited gene expressions of
ATP6V1G1, SLC4A1 and SLC4A9. ATP 6V1G1 gene expressions were significantly inhibited by histamine receptor
2 antagonist.
Conclusion
Histamine could activate proton secretion molecules. Histamine H2R antagonist could inhibit gene expression of
proton　secretion molecules. The current study suggested histamine is involved in regulation of TMEs.
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Functional regulation of serotonin transporter by SNARE protein Syntaxin 3

Motoike Serika1,2, Kei Taguchi1, Tomoaki Urabe1,3, Kana Harada1, Izumi Hide1, Shigeru Tanaka1,
Masahiro Irifune2, Norio Sakai1

1Dept. Mol. Pharmacol. Neurosci., Grad. Sch. Biomed. Health Sci., Hiroshima Univ., 2Dept. Dental Anesthesiology,
Grad. Sch. Biomed. Health Sci., Hiroshima Univ., 3Dept. Anesthesiology Critical Care, Grad. Sch. Biomed. Health
Sci., Hiroshima Univ.

The serotonin transporter (SERT) is a membrane protein that terminates serotonergic neural transmission. We have
found that SKF-10047(SKF), a prototype sigma-1receptor (SigR1) agonist, promoted the membrane trafficking of
SERT and SERT C-terminus deleted mutant, retained in the endoplasmic reticulum (ER). Since these effects of SKF
on SERT are independent of SigR1 function, cDNA array was performed on AD 293 cells treated with SKF for 24 h.
As a result, we identified Syntaxin 3 (STX3), a member of the SNARE proteins, as a target gene for the SKF effects.
The purpose of this study was to elucidate whether STX3 could regulate the SERT function.
We used FLAG-SERT-expressing AD293, COS-7 cells and colon cancer-derived Caco-2 cells that endogenously
express SERT and STX3. STX3 siRNA and plasmid were transfected by electroporation.
The STX3 knockdown caused the upward band shift of maturely-glycosylated SERT, while it did not affect SERT
uptake activity. Immunohistochemical studies revealed that HA-SERT and Myc-DDK-STX3 expressed on COS-7
cells were colocalized mainly in the ER and Golgi apparatus. In Caco-2 cells, the knockdown of STX3 decreased the
SERT 5-HT uptake activity. Immunofluorescent staining revealed that both SERT and STX3 were colocalized in the
microvillus-like structures. These results suggest that STX3 may have some effect on glycosylation of SERT.
Moreover, in Caco-2 cells, the SERT uptake activity is suggested to be upregulated by STX3. Taken together, STX3
may regulate SERT function during SERT membrane trafficking by interacting with SERT.
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Analysis of oxytocin as a positive allosteric modulator（PAM）of the opioid δ-
and κ-receptors.

Yuki Yoshida1, Hideki Takahashi2,3, Haruka Ono2,3, Yoshiyuki Meguro2,4, Miyano Kanako2,
Miki Nonaka2, Shigeto Hirayama2,3, Takaaki Mizuguchi3, Masaki Kobayashi1, Ryoma Tagawa1,
Hideaki Fuji3, Yoshikazu Higami1, Yasuhito Uezono2,5,6

1Lab. Mol. Patho & Metab., Grad. Pharmaceu., Tokyo Univ Sci., 2Div. Cancer Pathophysiol., NCCRI., 3Lab. Med.
Chem., Kitasato Univ. Sch. Pharmacy., 4Dept. Surg., Jichi Med. Univ., Sch. Med., 5Div. Suppo. Care Res., EPOC,
NCC., 6Cent. Suppo. Care., NCCH.

Oxytocin (OT), composed of nine amino acids, has a wide range of physiological functions such as uterine
contractions, maternal/social behavior and anti-stress effects. Recently, it has been reported that OT released from
parvocellular neurons alleviates pain. Analgesic effects of OT might be involved in the μ- and κ-opioid receptors
(OR) in the rats because it was partially inhibited by the antagonists of μ- and κ-ORs but not δ-ORs. However, it
has not been elucidated the mechanism in detail. While we previously reported that OT could enhance the μ-OR
activity as a positive allosteric modulator (PAM), it remains unclear whether OT behaves as a PAM for the δ- and
κ-OR. We therefore analyzed activities of δ- and κ-OR stimulated by OT in two types of HEK293 cells stably
expressing δ- and κ-OR, respectively. For the measurement, we used the CellKeyTM assay system that measures
changes of impedance following OR activation. In the assay, OT failed to exert agonistic effects on the δ- and κ-OR,
whereas it enhanced the κ-OR activity induced by κ-OR agonists dynorphin A, U50488 and morphine.
Interestingly, OT at 10-6 M had no effect on the δ-OR activity induced by δ-OR agonists Leu- and Met-enkephalin,
SNC80 and morphine. We also revealed all amino acids of OT except Leu in the position 8 could be involved in PAM
activity at the κ-OR. In addition, our competitive receptor-binding analysis disclosed that OT had no effect on the
κ-OR orthosteric binding sites. Hence, OT could function as a κ-OR PAM in addition to a μ-OR PAM.
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Binding profiles of antipsychotics to mouse cerebral cortical muscarinic
receptors using [N-methyl-3H]scopolamine ([3H]NMS)

Keisuke Obara, Saki Horiguchi, Toma Shimada, Takumi Ikarashi, Kento Yoshioka,
Fumiko Yamaki, Yoshio Tanaka

Dept. Chem. Pharmacol., Toho Univ. Sch. Pharmaceut. Sci.

Antipsychotics are often used as the first-line treatment for behavioral and psychological symptoms of dementia
(BPSD). However, the potential anticholinergic effects of antipsychotics could counteract therapeutic effects of
cholinesterase (ChE) inhibitors for Alzheimer's disease (AD), which increases in brain acetylcholine levels. This study
was carried out to investigate the inhibitory effects of 26 clinically available antipsychotics on [3H]NMS specific
binding in mouse cerebral cortex in order to predict which of these drugs may possess anticholinergic properties that
could attenuate the therapeutic effects of ChE inhibitors within clinically relevant dosages. Of the tested 26 drugs (10
−5 M), the following 10 antipsychotics inhibited specific binding of 0.5 nM [3H]NMS by >45%: chlorpromazine,
levomepromazine, prochlorperazine, timiperone, zotepine, pimozide, blonanserin, olanzapine, quetiapine, and
clozapine. Furthermore, the pKi values of chlorpromazine (6.40 ± 0.08), levomepromazine (6.22 ± 0.07), zotepine
(6.21 ± 0.03), olanzapine (6.85 ± 0.07), and clozapine (6.83 ± 0.05) overlapped with their clinically achievable
blood concentrations. Therefore, these antipsychotics could attenuate the effects of ChE inhibitors, and thus, should
not be recommended for the treatment of BPSD in AD patients.

Poster Sessions

Copyright © The Japanese Pharmacological Society



2-P-238
Molecular analysis of TRPA1 activation by JT010 in human, mouse, and
chicken

Masaki Matsubara, Noriyuki Hatano, Hiroka Suzuki, Yukiko Muraki, Katsuhiko Muraki

Lab. Cellular Pharmacol., Sch. Pharm., Aichi-gakuin Univ.

TRPA1, which is mainly expressed in sensory neurons, plays an important role as a pain receptor in mammals.
TRPA1 is a six-transmembrane ion channel, and it is known that cysteine residues in the intracellular N-terminal
region are important for channel activation by allyl isothiocyanate (AITC), a typical TRPA1 agonist. JT010 is a newly
discovered compound as a TRPA1-selective agonist, and it is reported to be a site-selective agonist against a 621-
cysteine residue (C621). However, the importance of other regions has not been understood for the TRPA1
activation, and the detailed activation mechanism is not clear. The purpose of this study is to reveal the mechanism of
TRPA1 activation by JT010, focusing on species-specific differences in TRPA1. A heterologous expression system
was used in which HEK293 cells are transfected with human TRPA1 (hTRPA1), mouse TRPA1 (mTRPA1), chicken
TRPA1 (chTRPA1), and site-directed cysteine mutants of these TRPA1s. hTRPA1 was activated by application of 10
nM JT010, while mTRPA1 and chTRPA1 not. As a result of normalization of the sensitivity to JT010 with the
response to 100 μM AITC each response was 40%, 7%, and 4% for hTRPA1, mTRPA1, and chTRPA1, respectively.
Since both mTRPA1 and chTRPA1 conserve C621, it was suggested that there are other residues that contribute to
TRPA1 activation by JT010.
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Aggravation of adriamycin-induced nephropathy in SLC41A2 knockout mice
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1Dept. Pharmacol., Facl. Med., Fukuoka Univ., 2Dept. Pharmacol., Facl. Pharmace. Sci., Tokushima Bunri Univ.

Mg2+ is an essential divalent cation, which plays pivotal roles in fundamental cellular functions. Mg2+ deficiency or
abnormal Mg2+ metabolism is related to various cardiovascular and neuromuscular diseases. In recent years, several
candidate genes of Mg2+ transporters including SLC41A1/A2 have been reported. We have been studying their
physiological roles and pathological significances using genetic altered mice targeting each candidate gene. Recently,
we generated and characterized SLC41A1/A2 mice, and found that these mice exhibited dysregulation of serum Mg2+

levels and urinary Mg2+ excretion. Here we show that adriamycin-induced nephropathy (albuminuria, renal
glomerular degeneration) was markedly aggravated in SLC41A2 knockout mice, but not in SLC41A1 knockout mice,
compared to wild-type mice. On the other hand, cisplatin-induced nephrotoxicity was observed to the similar degree
among SLC41A1/A2 knockout mice and wild-type mice.These results suggest that SLC41A2 is involved in the
development and progression of adriamycin-induced nephropathy.
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Mutational study of receptor-activated cation channels (TRPC6) and a
possible linkage to pulmonary hypertension

Ryo Okada1, Onur K. Polat2, Ryosuke Matsuzaki1, Masayuki X. Mori1,2

1Dept. Chem., Sch. Med., UOEH, 2Dept. Synth. Chem. Biol. Chem., Grad. Sch. Eng., Kyoto Univ.

Pulmonary vasodilators and its downstream ion channels have been considered in therapeutic targets for either
clinical or experimental pulmonary hypertension. Transient Receptor Potential Canonical 6 (TRPC6) channel is non-
selective cation channel activated by phosphatidylinositol- 4,5-bisphosphate (PI(4,5)P2) signaling, and is also known
to involve in pulmonary hypertension (Weissmann, 2006, PNAS). However, it is largely unknown what is the primary
mechanism of TRPC6 leading to the hypertension. Signals from vasodilators and regulatory mechanism on TRPC6
channel could be a key for therapeutic targets. Here, we found out that PI(4,5)P2-association sites on TRPC6 through
a kinetics based analysis with voltage-sensing phosphatases (VSP). This study identified several critical residues for PI
(4,5)P2 regulation on TRPC6 which were broadly located in TRP box, S4-S5 linker, and the pre-S1 segment. Among
in effective segments, pre-S1 segment is the most severely affects for the on-set and off-set kinetics. The receptor-
activated current of pre-S1 segment mutants exhibited a reduced slow-activation phase and current amplitude.
Moreover, mutation in pre-S1 segment reported in PPHN (persistent pulmonary hypertension of the newborn) is
functionally evaluated. Those will be valuable for understanding PI(4,5)P2 regulatory mechanism on TRPC6 channels
as well as give a hint for a possible linkage between inositol signaling and pulmonary hypertension.
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Molecular function analysis on the role of TRPV6 in the onset of digestive
system disease
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2Division of Gastroenterology, Tohoku University Graduate School of Medicine

In biological systems, the calcium ion (Ca2+) play an important role as a second messenger. Failure to regulate Ca2+

signaling can cause various diseases. It has been reported that the defect of Ca2+ signaling is related to the onset of a
certain digestive system disease, and mutations of Transient Receptor Potential cation channel subfamily V member 6
(TRPV6) was identified from genetic screening of a patient. TRPV6 is a member of the TRP channel family which
regulates Ca2+ influx from outside the cell, and is a Ca2+ channel that is expressed in various tissues such as small
intestine, kidney, pancreas, and prostate. TRPV6 exhibits high Ca2+ selectivity and transports Ca2+ into the cell
according to the concentration gradient, functioning as the initial step of Ca2+ transport pathway. In this study, we
focused on the possibility that the genetic mutations of TRPV6 obtained from a genetic screening of a large number
of patients of different races are involved in the development of the digestive system disease and analyzed the
function of TRPV6 mutants using Ca2+ imaging, Western blotting (WB), and electrophysiology. In Ca2+ imaging
analysis, many mutants demonstrated functional changes. WB revealed the changes of expression pattern in certain
mutants. There was a clear correlation between the results of Ca2+ imaging and WB. Moreover, in the
electrophysiological analysis, some mutants exhibited current characteristics different from wild type. These results
suggest that functional changes due to mutations in TRPV6 are involved in disease development.
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Down-regulation of KCa3.1 contribute to the antiproliferative effect of vitamin
D receptor agonists in mouse preosteoblasts

Hiroaki Kito, Susumu Ohya
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Vitamin D (VD) plays important roles in bone development indirectly via control calcium absorption in the intestine
and reabsorption in the kidney. However, several in vitro studies showed that VD can directly suppress the cell
proliferation of mouse osteoblasts. The intermediate-conductance Ca2+-activated K+ channel KCa3.1 regulates
intracellular Ca2+ signaling pathways and is associated with cell proliferation in various types of cells. In the present
study, treatment with VDR agonists for 48 h markedly decreased the expression levels of KCa3.1 transcripts and
proteins in mouse preosteoblast MC3T3-E1 cells, resulting in the significant inhibition of Ca2+ rises induced by
DCEBIO, a specific KCa3.1 activator. Treatments with VDR agonists also significantly decreased the expression of
transcriptional regulators of KCa3.1 such as histone deacetylase 2 (HDAC2) and Fra-1 composed of activation protein
1. In addition, the siRNA-mediated blockade of VDR significantly rescued the decreased expression of KCa3.1,
HDAC2, and Fra-1 protein in MC3T3-E1 cells treated with VDR agonists. Our results suggest that KCa3.1 is a new
downstream target of VDR signaling and the down-regulation of KCa3.1 contributes, at least partly, to the
antiproliferative effect of VDR agonists in mouse pre-osteoblasts.
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Role of a magnesium ion-permeable cation channel TRPM7 in skeletal
muscle regeneration
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Transient Receptor Potential Melastatin 7 (TRPM7) is an ubiquitously expressed cation channel that possesses
unique features such as high permeability to magnesium ion, and the presence of a kinase-domain in its C-terminus.
TRPM7 is known to be involved in a variety of cellular, physiological, and pathological processes including cell
proliferation, embryonic development, and oxidative stress-induced cytotoxicity; however, it is still obscure whether
TRPM7 plays a role in skeletal muscle. Here we show that TRPM7 plays a role in regeneration of myofibers after
muscle injury. In silico analysis demonstrates that TRPM7 is predominantly expressed in muscle stem cells called
muscle satellite cells (MuSCs) but not in mature myofibers. A conditional deletion of Trpm7 led to impaired
myofibers regeneration after cardiotoxin-induced myofiber injury, probably due to a proliferation defect in MuSCs.
Thus, our results indicate that TRPM7 is crucial for maintenance of muscle homeostasis by regulating the fate
decision of MuSCs.
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Hypoxia increases K2P5.1 K+ channel expression in CD4+ T cells of the mouse
IBD model
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Several studies have shown that up-regulation of K2P5.1 K+ channel in CD4+ T cells of patients with multiple sclerosis
(MS) and rheumatoid arthritis (RA) and a mouse model of inflammatory bowel disease (IBD). However, the
underlying mechanism of K2P5.1 up-regulation in T cells remains to be elucidated. Inflammation-associated hypoxia is
involved in the pathogenesis of autoimmune diseases, and T cells are exposed to hypoxic environment during
recruitment from the inflamed tissues to secondary lymphoid tissues. Here we explored whether inflammation-
associated hypoxia is attributable to increased expression and activity of K2P5.1 in splenic CD4+ T cells of chemically-
induced IBD model mice. Significant increase in hypoxia-inducible factor (HIF)-1α transcripts and proteins was
found in splenic CD4+ T cells of IBD model. In activated splenic CD4+ T cells, hypoxia (1.5% O2) increased K2P5.1
expression and activity, whereas, the treatment with the HIFα subunit inhibitor, FM19G11 decreased them.
Together, these results provide the possible mechanism for K2P5.1 up-regulation via HIF-1α signal activation in CD4
+ T cells of IBD model.
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BK channel is functionally expressed in neuroendocrine pancreatic tumor
QGP-1 cells.

Sayuri Noda, Yoshiaki Suzuki, Yuji Imaizumi, Hisao Yamamura

Dept. Mol. & Cell. Pharmacol., Grad. Sch. Pharmaceut. Sci., Nagoya City Univ.

Pancreas neuroendocrine tumors (p-NETs) are comprise of peptide-secreting tumours often with a functional
syndrome. Among them, somatostatinoma is a rare disease and its pathogenic mechanism has not explained yet.
Accounting for a small percentage of all pancreatic tumors, they have a good overall survival rate when diagnosed
early, with surgery being curative. However, about 70% of the patients have liver metastasis and the 5-year survival
rate is 30～40 %. The present pharmacotherapy is applied in the case of p-NET diagnosed to be unresectable and
having a high grade of malignancy. However, there are few options of therapeutic drugs based on the
pathophysiological mechanism of somatostatinoma.BK channel is expressed in many types of cancer cells and
regulates the proliferation and metastasis. Each BK channel consists of a tetrameric assembly of four pore-forming α
subunits (BKα) with regulatory β or γ subunits (BKβ and BKγ). Both regulatory subunits have tissue-specific
distribution, contributing to tissue-dependent characteristics of electrophysiological kinetics and Ca2+ sensitivity of
BK channel. However, the functional roles of BK channel in somatostatinoma are not clear. Whole-cell patch-clamp
data showed that in neuroendocrine pancreatic tumor QGP-1 cells, BK channel currents were evoked by
depolarization at pCa 6.5 and pCa 8.0 in pipette solution and suppressed by the treatment of 1mM paxilline, a specific
BK channel blocker.
Expression analyses revealed BKα, BKβ2～4, and BKγ1 were expressed in QGP-1 cells at mRNA and protein
levels. The after hyperpolarization in action potential (AP) was depolarized by the treatment of PAX.These results
suggest that BK channel contributes somatostatin secretion and malignancy in QGP-1 cells.
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Interleukin-4 may suppress expression of E-type prostanoid receptor4 in
human colorectal cancer HCA-7 cells.

Kana Kitagawa1, Ayaka Hamaguchi1, Masato Mashimo2, John W. Regan3, Keijo Fukushima1,
Hiromichi Fujino1

1Dept. Pharmacol. Life Sci. Gard. Sch. Pharm. Sci. Tokushima Univ., 2Lab.Pharmacol. Facult. Pharm. Sci.
Doshisha Women's Col. Liberal Arts, 3Dept. Pharm/Tox.,Col. Pharm., Univ.of Arizona

The number of morbidities and mortalities by colorectal cancer are increasing year by year, therefore the development
of innovative new therapeutic agents is desired. We have been reported that E-type prostanoid receptor4 (EP4
receptor), a family of G protein-coupled receptor, is a key receptor for colorectal cancer development. In the mean
time, the epidemiological studies have reported that allergic patients have a 20% decrease in both morbidities and
mortalities by colorectal cancer. However, the detailed mechanism is not clear. One of the well known factor for
allergy is interleukin-4 (IL-4), which production is enhanced during this disease. The purpose of this study is to
analyze the effects of IL-4 on EP4 receptor-mediated signaling in human colorectal cancer HCA-7 cells. Western
blotting analysis revealed that treatment with IL-4 significantly decreased the expression of EP4 receptors in HCA-7
cells. Furthermore, IL-4 treatment was found to significantly inhibit the induction of cyclooxygenase-2 (COX-2), a
prostaglandin E2 (PGE2) producing enzyme. Since COX-2 expression is previously found to be mediated by the
activation of EP4 receptors, these results strongly suggest that one possible protective effect of allergy on colorectal
cancer development may be involved in IL-4 that would suppress PGE2-EP4 receptor-mediated cancer signaling
pathways.
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Involvement of Fibulin-4 in activation mechanism of lysyl oxidase

Kaori Kitagawa, Tomoyuki Nakamura

Dept. Pharmacol., Kansai Med. Univ.

It has been revealed in our laboratory that several proteins are required for the formation of elastic fibers in addition
to elastin, which is the main component, and to lysyl oxidase, which is a cross-linking enzyme. We reported that one
of such proteins, Fibulin-4 (EGF containing fibulin-like extracellular matrix 2), interacts with lysyl oxidase precursor
protein and tropoelastin and is essential for elastogenesis. In order to confirm the uptake of Fibulin-4 into cells, we
searched for a membrane protein that binds to Fibulin-4 in the cell membrane. FLAG-tagged hFibulin-4 was added to
Fibulin-4 KO MEF cells, followed by separation of the raft fraction and electrophoresis, bands with different
expression levels were cut out, depending on the presence or absence of FLAG-tagged hFibulin-4, and were subject to
TOF-MS/MS analysis. As a result, CD109 antigen was detected. CD109 antigen is a GPI-anchored protein and has
been reported to suppress TGF-β signaling, but other functions are unknown. Currently, we are investigating
whether the CD109 antigen binds to Fibulin-4 secreted outside the cell and is taken into the cell and involved in the
LOX activation mechanism.
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Physiological role of Addicsin-Arl6ip1 complex in oxidative stress control

Misushi J Ikemoto1,2

1Biomed. Res. Inst, AIST, 2Grad. Sch. of Sci. Toho Univ.

Addicsin is a neuronal glutamate transporter EAAC1 negative regulator and forms Addicsin-Arl6ip1 complex (AA)
with an anti-apoptotic factor Ar16ip1. EAAC1 extracellular glutamate uptake activity is regulated by the AA complex
dynamics. However, physiological role of AA formation and its kinetic regulatory mechanism are largely unknown.
Here, I investigated the relationship between dynamics of AA formation and oxidative stress sensitivity. First, C6BU
-1 cells overexpressing Ar16ip1 or Addicsin Y110AL112A (Ar16ip1-binding ability deficient mutant) had significantly
increased sensitivity to H2O2 oxidative stress. The mRNA expression ratio of Ar16ip1/Addicsin showed a very high
correlation with H2O2-induced cytotoxicity (ED50). Moreover, Addicsin translocation from endoplasmic reticulum
(ER) to plasma membrane(PM) was observed after 100 μM H2O2 exposure. Next, we investigated the physiological
role of 112th Leu residue of Addicsin, which is completely conserved in evolution and present in the Arl6ip1-binding
region. Addicsin L112A was localized at ER as well as the wild type, but Addicsin L112I, which had increased steric
bulk, was localized at PM and somata, but not ER. Several reports showed that Arl6ip1 mutation causes hereditary
spastic paralysis and Addicsin L112F was one of Addicsin coding SNPs. These results raise a possibility that the
dissociation of AA induced by oxidative stress may play an important role in the homeostatic control of neuronal
oxidative stress sensitivity.

Poster Sessions

Copyright © The Japanese Pharmacological Society



2-P-249
Application of hepatitis B virus-like particles to drug delivery vehicle.

Chiho Sakai1, Hirohumi Ookawa1, Kouhei Hosokawa1, Tadashi Watanabe1, Keiji Ueda2,
Masahiro Fujimuro1

1Dept. of Cellbiology, Kyoto Pharm. Univ, 2Dept. of Virology, Osaka University Graduate School of Medicine

Drug delivery systems (DDS) mean techniques for delivering needed drug to the specific cells or tissues. We focused
on a viral cell-tropism as a hint of the new drug delivery vehicle. Hepatitis B virus (HBV) specifically infect human
hepatocyte. We speculate that virus-like particles (VLPs) of HBV could be available as drug delivery vehicle which
have the tropism to hepatocyte. VLPs do not have viral genome and capsid protein; VLPs consist of cell membrane
and viral membrane-protein (cell receptor) that bind to the host cell. Previous studies shown that HBV-VLPs were
produced in cells which were co-expressing HBV two surface proteins, large S (LS)- and small S (SS). LS is the cell
receptor of HBV, and SS relates with particle formation. In this study, we established the optimal preparation and
purification of HBV-VLP for drug delivery vehicle.
293T cells transfected with LS and SS expression plasmid were cultured for 60 hours, and the culture supernatant
containing HBV-VLPs were collected. VLPs were concentrated by precipitation with PEG6000 and were labeled with
the DiI, red fluorescent. DiI-labeled VLPs were purified by sucrose density gradient ultracentrifugation and were
detected by Western blotting with LS and SS antibodies. We furthermore examined attachment of DiI-VLPs on
cervical, lung, neuron and liver cells. In consequence, DiI-VLPs showed specificity for liver-derived HepG2 cells.
Moreover, VLPs had high specificity for HepG2 cells stably expressing hepatic Na/taurocholate cotransporter
(NTCP) that is an HBV receptor. These data suggested that VLPs could be used as a new drug delivery vehicle to
hepatocytes. Further studies for application of our VLPs as DNA carrier are currently underway.
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The glycan binding region of PTPδ is involved in Sema3A signaling by
reinforcing the binding with NRP1

Kohtaro Takizawa, Fumio Nakamura

Dept. Biochem., Sch. of. Med., Tokyo Women's Med Univ.

During development, neurons require axon guidance to the appropriate target cells. This mechanism is regulated by
synaptic secretory and adhesion molecules. We have recently reported that protein tyrosine phosphatase δ (PTPδ)
mediates semaphorin 3A ( Sema3A) signaling. As PTPδ possesses a sulfated glycan binding region at the N-
terminus, we examined the role of this regions in Sema3A-signaling. We constructed a PTPδ mutant harbouring
sulfated glycan binding region mutation (AAGAA). Alkaline-phosphatase fused PTPδ ectodomain (AP-PTPδ)
bound to Sema3A receptor neuropilin-1 (NRP1) expressed in COS-7 cells. This binding was significantly attenuated
in AP-PTPδ (AAGAA) mutant compared with the wild type (Wt). We next investigated Sema3A-induced growth
cone collapse activity for cultured dorsal root ganglion (DRG) neurons expressed Wt or AAGAA. As we previously
reported, Sema3A response was attenuated in Ptpδ-/- DRG neurons and rescued with the overexpression of Wt. In
contrast, AAGAA did not rescue the phenotype. The mutant showed no alteration of the protein localization in the
growth cones. These results suggest that glycan binding region of PTPδ may participate in the Sema3A-signaling
through the interaction with NRP1.
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Sir2B regulates cell-cell adhesion

Hideo Taniura, Shuhei Soeda, Aya Igeta, Rio Kawamoto, Futa Shimizu, Yoshiaki Nakagawara,
Daisuke Fukuoka, Shusei Tojo, Yuka Tokumura, Ai Fujii, Yui Sano, Minori Nakamura

Lab. Neurochem., Dept. Pharmacy, Ritsumeikan Univ.

Sirtuin interacts with many regulatory proteins involved in energy homeostasis. There are 5 Sirtuins, Sir2A to Sir2E,
in the Dictyostelium database. We have previously reported that Sir2D regulates adenylate cyclase (aca) expression
through the interaction with a transcription factor MybB. The developmental impairment of RNAi-mediated Sir2D
knockdown cells was similar to that of the cells treated with nicotinamide, a Sirtuin inhibitor, except of the
impairment of aggregate formation at 24 h, suggesting that another Sirtuins may be involved in early Dictyostelium
development. When cells were pre-cultured at high density a day before development, development upon starvation
was accelerated with an increased expression of aca. Because Sir2D and Sir2B expressions among 5 Sirtuins were also
increased at 4 h after starvation, we focused to study Sir2B function. When Sir2B was expressed as GFP fusion, GFP-
Sir2B showed a punctate expression near cell surface. The timing of streaming formation of GFP-Sir2B expressed
cells was the same as that of control cells, but enhanced cell-cell adhesion without swirling was observed during
development. TgrB1 expression among adhesion molecules was increased at 6 and 8 h after starvation. RNAi-
mediated Sir2B knockdown cells was generated and found that condensed aggregate formation was delayed. When
Sir2B knockdown cells were developed on agar, arrested loose aggregates after 24 h were observed. The result
suggests that Sir2B regulates cell-cell adhesion during aggregates formation.
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Long interspersed element-1 retrotransposition induced by valproic acid
depends on NR2A

Noriyuki Okudaira

Div. Pharm., Meikai Univ.

The human genome consists of interspersed repeats, sequences that mark the long-standing activities and high
preservative quality of mobile DNA. Long interspersed element-1 (LINE-1 or L1), a highly active autonomous
retrotransposon (RTP), is the most abundant endogenous retroelement in humans accounting for approximately 17%
of the human genome, approximately 10% of which are "hot L1" copies primed for "jumping" within the genome.
Recent studies have demonstrated the induction of L1 activity by drugs or low-molecular-weight compounds, but little
is known about the underlying mechanism. The aim of this study was to identify the mechanism by which valproic
acid induces L1-RTP. We found that valproic acid induced L1-RTP at a frequency of ～104, which was attributed to
the nongenotoxic effects of the compound. Our results revealed that valproic acid induced L1-RTP in neuronal cell
lines. Using inhibitors and siRNAs, we showed that NMDA receptor 2A (NR2A) was the first target of valproic
acid. Interestingly, a biochemical analysis revealed that valproic acid induced L1-RTP in a NR2A receptor-dependent
manner. Moreover, valproic acid activated MAPK via phosphorylated p44/42 MAPK, and PD98059 acted as a MAPK
inhibitor to inhibit valproic acid-induced L1-RTP. Overall, L1-RTP induced by valproic acid is a novel type of
genomic instability, and analysis of this phenomenon might be a novel approach to elucidate the mechanism of
substance-use disorders.

Poster Sessions

Copyright © The Japanese Pharmacological Society



2-P-253
Characterization of the human E2F4 promoter region and its response to 12-
O-tetradecanoylphorbol-13-acetate

Masashi Asai1,2, Hiroshi Hamada1, Naoya Osamura1, Yoriko Kirinoki1, Fumiaki Uchiumi1

1Dept. of Gene Regulation, Fac. of Pharm. Sci., Tokyo Univ. of Sci., 2Ctr. for Pharm. Educ., Fac. of Pharm. Sci.,
Yokohama Univ. of Pharm.

The E2F transcription factors (TFs), which control the progression of the cell cycle in response to DNA damage and
various stresses, are known to interact with a tumour suppressor, Retinoblastoma 1 (RB1). The response of the
human RB1 promoter to a 12-O-tetradecanoylphorbol-13-acetate (TPA) in HL-60 cells is mediated by a duplicated
GGAA motif, which is also present in the 50-upstream of the E2F family genes. The motifs are especially rich in the
50-upstream of the E2F4 gene. In the present study, we constructed luciferase expression vectors containing a 466 bp
of the 50-upstream of the human E2F4 gene. The transfection of this plasmid and deletion/mutation-introduced
derivatives into HL-60 cells and a Luc reporter assay showed that duplicated and triplicated GGAA (TTCC) motifs in
the E2F4 promoter respond to TPA. As expected, electrophoretic mobility shift assay indicated that SPI1 (PU.1)
binds to the GGAA motif-containing element. A quantitative RT-PCR and western blotting showed that the E2F4
transcripts and its encoding proteins accumulate during the differentiation of HL-60 into macrophage-like cells. In
contrast, the expression of the E2F1 gene and the protein, which possibly acts as a cell cycle accelerator, was greatly
diminished.
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molecular dynamics simulation of CYP2D6 and CYP2C19

Masanori Ootaki1, Yuki Ohta1, Minoru Watanabe1,2, Tsukasa Kobayashi1, Yuki Nakamura1,
Daiki Watanabe1, Keisuke Kida1, Yuko Takeba1, Taroh Iiri1, Naoki Matsumoto1

1Dept. Pharm., St. Marianna Univ. Sch. Med., 2Inst. Anim. Exp., St. Marianna Univ. Grad. Sch. Medi.

CYP2D6 and CYP2C19 affects metabolization of some drugs, and examination of its mechanism of action is
important for understanding drug metabolism. CYPs is expressed not only in the liver but also in the small intestine,
and is known to affect the first pass effect. Enzymatic reactions are altered depending upon pH, temperature, and
other internal conditions of the body, resulting different the liver or small intestine, though difficult to be evaluated.
In the previous study, we have reported the possibility that CYP2D6 isolated from the human liver and small intestine
may have different activities. In the present study, we used molecular dynamics calculations to investigate the effects
of environmental conditions on the activity and stability of CYP2D6 and 2C19 such as pH around the protein.
AMBER16 was used for molecular dynamics simulation of CYP2D6 and 2C19, and the wild type protein registered in
Protein Data Bank was used as the initial structure (PDB ID 3qm4, 4gqs). In CYP2D6, there are 13 His residues, and
His376 is in the proximity of heme iron. When periodic boundary condition were used with these residues differing in
the side chain dissociation state (pH6.5, 7.5) to evaluate structural changes in the active center.
When His was dissociated, changes in the crystal structure were observed for His416, His477, and His478 residues
exposed on the surface of CYP2D6; the side chain moved by 1.8 Å.  On the other hand, when His376 in the vicinity of
the active center was dissociated, the side chain of His376 itself was twisted, resulting in the maximum deviation of
about 1 Å with about 60° distortion from the crystal structure.
However, virtually no changes from the crystal structure occurred with respect to the heme group. The concluded that
structural differences between pH 6.5 and pH 7.5 have little effect on the CYP2D6 activity and stability.
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Expression of cytochrome P450 (CYP) enzymes in human keratinocytes of
Japanese

Hiroko Makihara1,2, Kazusa Kaiga1, Maho Asao2, Tomoko Akase1,2

1Grad. Sch.Med., Dept. Nurs., Yokohama City Univ., 2Sch.Med., Nurs.Crs., Biol. Sci. Nurs., Yokohama City Univ.

Cytochrome P450 (CYP) enzymes are one of the most important for drug-metabolizing. It was reported that CYP
enzymes are expressed in human skin keratinocytes. However, whether inter‐individual variation of the expression
level of each CYP gene in keratinocytes remains unknown. We here evaluated the expression levels of CYP enzymes
using skin of Japanese women who underwent breast reconstruction surgery. Patients with comorbid skin diseases
(such as psoriasis and atopic dermatitis), diabetes, or infectious diseases were excluded. Skin samples were collected
from abdominal region of each subject during surgery, and the mRNA expression levels in keratinocytes were
estimated by qPCR. The expression of CYP3A4 enzyme which essential for detoxification of xenobiotics and
metabolism of most drugs were positively correlated with BMI in subject. Obesity is reported to influence the
expression of CYP enzymes in liver. Our result suggests the possibility that the drug transfer to blood is different in
obesity when using transdermal patches, for example of fentanyl which substrate of CYP3A4. We will examine
another CYP enzymes, and clarify the relationship between CYP3A4 and other CYP enzymes.
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Fermented ginseng suppresses AITC-induced nocifensive behavior

Kanda Hirosato1,2, Yoko Kogure1, Shiori Ogawa1, Syuji Shimono1, Hisatomi Ito3,
Toshitsugu Miyazaki3, Kentaro Igami3, Satoshi Yamamoto1, Yi Dai1,2

1Dept of Pharmacol, Hyogo Univ. of Hlth. Sci., 2Chinese Med. Confucius Inst at Hyogo Col. of Med., 3Production
Development Division., Nagase Beauty Care & CO., Ltd.

Panax ginseng is one of the component of herbal medicine and widely used in Asian countries. Ginsenosides is
principal ingredient of Panax ginseng and has multiple effects such as anti-pain, anti-stress and hepatoprotective
action. Ginsenoide Rb1 is metabolized to the Compound K (CK) by microflora in the intestine, and CK has stronger
physiological activity than Rb1. In this experiment, we prepared two type of ginsengs, fermented ginseng (FG) which
contain high amount of CK and non-fermented ginseng (NFG). Here we studied whether NFG and FG have anti-
nociceptive effect, using by calcium imaging and behavioral assessment.
We applied AITC (TRPA1 agonist) and capsaicin (TRPV1 agonist) as noxious stimuli on the cultured rat DRG
neurons. Pre-application of FG, but not NFG suppressed AITC-induced calcium response. By contrast, pre-
application of NFG but not FG enhanced the capsaicin-induced calcium response. Then, we tested the effect of FG
and NFG on pain behavior induced by intraplantar injection of AITC. Oral application of FG, but not NFG prevented
AITC-induced pain behavior.
Taken together, we suggest that the FG, but not NFG suppressed TRPA1 channel on DRG neurons and showed anti-
nociceptive effect on in vivo animals.
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Effect of Choreito, a traditional Kampo medicine, on detrusor smooth
muscle function and bladder blood flow in a rat model of pelvic congestion
with frequent urination

Katsuhiko Noguchi1, Kimio Sugaya1, Saori Nishijima1, Katsumi Kadekawa1, Shiho Okitsu2,
Mayuko Sakanashi3, Hideyuki Yamamoto2, Youhei Tokita4

1Southern Knights’ Laboratory Co., Ltd., 2Dept. Biochemistry, Grad. Sch. Med., Univ. the Ryukyus, 3Dept.
Pharmacy, Col. Pharmacy, Kinjo Gakuin University, 4Tsumura & Co.

Choreito, a traditional Kampo medicine, has long been used for the treatment of lower urinary tract symptoms.
Previous our study has demonstrated that long-term administration of Choreito improves frequent urination in a rat
model of pelvic congestion (PC). The aim of this study was to further examine in vivo and in vitro effects of Choreito
administration on urinary bladder dysfunction in PC rats.
Female rats were divided into three groups. To produce PC, the bilateral common iliac veins and bilateral uterine
veins were ligated. Sham rats were fed a standard diet, and PC rats were fed 1% Choreito diet or a standard diet from
two weeks after surgery. At 4 weeks after the operation, bladder blood flow (BBF) and detrusor smooth muscle
function were evaluated. BBF in the PC-control group decreased compared to the sham group, but that in the PC-
Choreito group did not. Treatment with Choreito alleviated PC-induced enhancement of neurally-mediated
contractions of isolated detrusor strips and upregulation of mRNA levels of alpha1D receptors, B1/B2 receptors and
prostacyclin receptors in the bladder.
These results suggest that chronic administration of Choreito improves diminished BBF and increased neurogenic
detrusor contractions, and lessons the expression of pain-related genes in a rat model of pelvic congestion.
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Rhynchophylline attenuates allergic bronchial asthma by inhibiting TGF-1-
induced Smad and MAPK signaling transductions in vivo and in vitro

Meng Wang1,2, Qianyu Bi1, Xuming Ji3

1College of traditional Chinese Medicine，Shandong University of traditional Chinese Medicine, 2Medical
Department ,Jining No. 1 People's Hospital, 3School of Basic Medical Science, Zhejiang University of Traditional
Chinese Medicine

Rhynchophylline (Rhy) is a major active component of Uncaria rhynchophylla and shows the potential to inhibit the
proliferation of airway smooth muscle cells (ASMCs). In the current study, it was hypothesized that Rhy played a key
role in the anti-asthma effect of Uncaria rhynchophylla via the inhibition of TGF-β1-induced Smad and MAPK
signaling. The effect of Rhy on allergic asthma mice and the changes of TGF-β1-induced Smad and MAPK signaling
under Rhy administration was detected to underlie the mechanism associated with the Rhy treatment. The effect of
Rhy on the proliferation of ASMCs and TGF-β1-induced Smad and MAPK signaling in vitro was investigated as
well. Administration of Rhy attenuated the recruitment of eosinophils in BALF, which was associated with the
suppressed production of IgE and pro-inflammation cytokines. Administration of Rhy suppressed the expression of
TGF-β1, Smad4, p-Smad2, and p-Smad3 induced by OVA while induced the expression of Smad7. Furthermore,
Rhy inhibited the proliferation of ASMCs and similar to the results of in vivo assay, Rhy blocked the hyperplasia
signaling transduction of TGF-β1 pathway. The current study demonstrated the anti-asthma effect of Rhy, which
depended on the inhibition of TGF-β1-induced Smad and MAPK signaling.
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Ameliorating effect of Maoto on the production of inflammatory cytokines
induced by polyI:C stimulation

Keisuke Ogura, Akinori Nishi, Akiko Nakayama, Hitomi Kanno, Yoshio Tahara, Atsushi Kaneko

Tsumura Kampo Research Laboratories, Tsumura and Co., Ibaraki, Japan

Maoto, a traditional Japanese medicine, is widely used for treatment of upper respiratory tract infections including
influenza. In our previous study, we showed maoto significantly improved the acute inflammatory response and flu-
like symptoms in a polyI:C (Toll-like receptor 3 ligand) challenged rat model. Here, we examined the mechanism of
action of maoto by analyzing its effect on the immune cell response associated with acute inflammation.
Maoto (2 g/kg) was orally administered to mice concurrently with an i.p. injection of PolyI:C (6 mg/kg), and blood

samples were obtained two hours later. Plasma cytokine levels were measured by ELISA. A marked reduction in the
amount of polyI:C-induced tumor necrosis factor (TNF)-a production was observed in maoto-treated mice along with
significant production of interleukin-10 (IL-10). In nude mice and IL-10 blocking antibody-treated mice, maoto
significantly reduced the level of polyI:C induced TNF-a. These results suggested that maoto suppressed systemic
inflammation through a T cell- and IL-10-independent mechanism. We further analyzed the direct anti-inflammatory
effect of maoto in vitro using splenocytes following stimulation with polyI:C by fluorescence-activated cell sorting
(FACS). Intracellular staining demonstrated that maoto inhibited production of TNF-a by monocytes and
neutrophils. Taken together, these findings indicate that maoto modulates the secretion of inflammatory cytokines in
response to polyI:C stimulation.
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Study of Anti-proliferative Effects of Traditional Chinese Medicine and Crude
Drug Extract on Dog Bladder Cancer Stem Cells

Yuta Shinohara1,2, Elbadawy Mohamed1,3, Megumi Yamanaka1, Yuta Goto1, Kimika Hayashi1,
Abugomaa Amira1, Tatsuya Usui1, Kazuaki Sasaki1

1Dept. Vet Med., Fac. agr., Tokyo Univ of Agr and Tech., 2Division. Pet Health and Food., Iskara Industry CO.,
LTD., 3Dept. Pharm., Fac. Vet med., Benha Univ.

【Background】
Since the malignancy of dog bladder cancer (BC) is higher than human BC, most BC bearing dogs die early. In our
laboratory, we established the method of bladder cancer organoid culture using the cancer stem cells in their urine
samples and demonstrated the organoids can be used for an anti-cancer drug sensitivity test. On the one hand, the
usage of traditional Chinese medicine has been increasing in veterinary medicine. Although not a few veterinarians
use traditional Chinese medicine for cancer, little is known about direct effects and detailed mechanisms of traditional
Chinese medicine on dog cancer cells and cancer stem cells.
【Object】
The purpose of this study is to clarify the effects of traditional Chinese medicines on BC bearing dogs by examining
the effects of several traditional Chinese medicines, traditional Chinese medical supplements and crude drug extracts
using a dog BC organoid culture system.
【Methods and Results】
Dog BC organoids were treated with 39 kinds of traditional Chinese medicines, traditional Chinese medical
supplements and crude drug extracts (10- 100 mg/ml) for 72 hours, respectively. The cell viability of the organoids
was assessed by Alamarblue assay. Among these drugs and supplements, treatment of shibe-ria and ro-ka suppressed
cell viability of dog BC organoids in a concentration-dependent manner.
【Discussion】
We for the first time demonstrated that traditional Chinese medical supplements, shibe-ria and ro-ka had suppressive
effects of dog BC stem cells.
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The active ingredient from processed aconitine root as Nav1.7 voltage-gated
sodium channels blocker

Yoshihiko Nakatani1,2, Junya Yamaguchi2, Yasuyuki Yokoyama2, Arata Uehara2, Maki Katasho2,
Yasuji Saito2, Toshiaki Makino3, Taku Amano2

1Department of Pharmacology, School of Pharmacy, International University of Health and Welfare, 2Department
of Pharmacotherapeutics, School of Pharmacy, International University of Health and Welfare, 3Department of
Pharmacognosy, Graduate School of Pharmaceutical Sciences, Nagoya City University

Processed roots of Aconitum carmichaeli (Ranunculaceae) (PA) has been known as one of the intense active herbal
medicine in Japanese Kampo medicine. Because its raw root contains toxic alkaloids, PA has usually been used after
the detoxication by autoclaving, and is prescribed to ameliorate various pains. However, the active ingredients of PA
to produce antinociception has not been well identified. In this study, we examined the effect of seven alkaloids
containing in PA on Nav1.7 voltage-gated sodium channels (VGSCs) transfected HEK293 cells. 10 μM mesaconitine,
aconitine and hypaconitine, which are toxic alkaloids containing in the raw roots of A. carmichaeli, showed the
inhibitory effects on Nav1.7 VGSCs peak currents significantly, and those effects continued after washing out of those
compounds with perfusion. In contrast, benzoylmesaconine, benzoylaconine, aconine and hypaconine, which are
produced after the autoclaving of PA, did not show the inhibitory effect on Nav1.7 VGSCs peak currents.
These results indicated that mesaconitine, aconitine and hypaconitine, which are mainly containing in the raw root
and are survived from the degradation by autoclaving, would be the antinociceptive active ingredients of PA via the
inhibition of Nav1.7 VGSCs currents.
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2-P-262
Herbal drug TRP channel screening

Sho Sanechika, Katsuya Ohbuchi, Chika Shimobori, Atsushi Kaneko, Masahiro Yamamoto

TSUMURA Kampo Research Laboratories Kampo Research ＆ Development Division

Introduction : The transient receptor potential (TRP) channels are nonselective cation channels. Since they are
expressed in various organs, such as nociceptive neurons, skin, bladder, pulmonary tissues, TRP channels are
attracting attention as drug targets for analgesic, pruritus, asthma, overactive bladder. Herbal medicine has been
reported to have a clinical effect on pains and coldness. Therefore, we focused on TRPA1, V1, V4, M8 channels which
were mainly involved in analgesic and thermosensation, and evaluated the effect of ingredients in the herbs, such as
Glycyrrhizae Radix (GR), Atractylodes Lancea Rhizome (ALR), Evodia Fruit(EF), on the TRP channels.
Methods : Ca2+ influx assays were performed using human TRPA1, V1, V4, M8 overexpressing cells.
Results : Some ingredients in GR, EF were highly active dual agonists for TRPA1 and TRPV1. And, several
ingredients in GR, ALR, EF had high agonistic activity for TRPA1. However, aforementioned ingredients were rarely
response for TRPV4/TRPM8.
Conclusions and Discussion : Many of constituents of herbal drug have TRPA1 agonistic effect. Herbal drugs
including GR, EF might have clinical effect of sensitivity to cold via TRPA1/V1-CGRP mechanism improving of
blood circulation. Also, ALR have been known as ghrelin enhancer and increase food intake. It has been reported that
ghrelin secretion was increased via TRPA1 activation. Therefore, ingredient of ALR might be involved in directly food
intake increment via ghrelin secretion.
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2-P-355
The Na/Ca exchange was affected by KB-R7943, nicorandil and monensin in
breast cancer cells

Natsuko Matsushita1, Maki Kuraji1, Akari Ookubo1, Yuki Takatori1, Ayaha Maeda1, Yuki Kimura1,
Yoshiko Shimizu1, Rei Takahashi2, Katsuharu Tsuchida1

1Doshisha.Woman's.Col.,Fac.Pharm.Sci., 2Doshisha.Woman's.Col.,Fac.Pharm.Sci.

[Background] The Na+/Ca2+ exchanger (NCX) plays a pivotal role in regulation of intracellular Ca2+ concentration.
NCX has been studied in a variety of cells, e.g. cardiac myocytes, smooth muscle cells, neurons, and recently, cancer
cells as well. The aim of the present study was to assess the effect of agents affecting NCX on breast cancer cells.
[Methods] Patch-clamp recording, Ca2+ imaging, MTT assay were used to evaluate the relationship of Ca2+ flux and
cell proliferation. MCF-7and HCC1937 breast cancer cells were used. [Results] Low (0.3, 5 mM) external Na+

solutions increased Ca2+ fluorescent intensity. KB-R7943 (10-5 ～ 2 x 10-5 M) also increased fluorescent intensity to
some extent. The combination with low Na+ solutions and KB-R7943 increased fluorescent intensity drastically in
HCC1937 cells. KB-R7943 in a concentration range of 10-5 ～ 5x 10-5 M reduced viability of HCC1937 cells in a
concentration-dependent manner. Patch-clamp recording using ramp-clamp pulse (from +60 mV to -120 mV for 1.8
s) showed that KB-R7943 10-5 M reduced the reverse mode and the forward mode of NCX in MCF-7 cells. Other
agents already reported to affect NCX by different mechanisms were studied in MCF-7 cells. Nicorandil 10-4 M and
monensin 10-5 M increased NCX current. [Conclusion] We conclude that the NCX regulation system is working in
[Ca2+]i in breast cancer cells, and proliferation and viability are affected by agents modulating NCX. It is indicated
that modulation of NCX might possibly become a therapeutic target in breast cancer.
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3-P-383
Relationship between the tendency of various addiction and the
psychological characteristic in undergraduate students

Ken-Ichi Tanaka, Michiko Konno

Saitama Pref. Univ. Grad. Sch. Heal. & Soci. Seav.

In this study, we examined to develop evaluation system to judge degree of risk of the process of dependence for the
purpose of the prevention of the dependence using questionnaire methods because we would like to reveal the
tendency of various addiction and the psychological characteristic in undergraduate students.
For 167 university students (male:64, female:103), we carried out this study with the approval of the Saitama
Prefectural University Ethical Review Board (No.28095). For this study, we examined association and the correlation
with the addiction tendency using two kinds of following originals (dependence recognition test, dependence risk
degree test) and existing evaluation four kinds (GHQ-30, STAI, SACL, RSES).
As a result, the correlation with some psychological characteristics considered to participate in the process of
dependence was accepted by around 9-10 questions paper. In addition, from the result according to the group of the
addiction tendency, the possibility that an associated psychological characteristic varied according to a difference for
the addiction was shown. Thus, the possibility as the evaluation standard that we detected an addiction tendency than
the above, and could clarify degree of risk of the process of dependence was shown.
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