
2-O-016
Role of the prostaglandin I2-IP system in liver regeneration of mice

Koh-Ichi Yuhki1, Tomohiro Hirata1, Yoshitaka Imamichi1, Hitoshi Kashiwagi1, Shuh Narumiya2,
Fumitaka Ushikubi1

1Dept. Pharmacol., Asahikawa Med. Univ., 2Dept. Drug Discovery Med., Kyoto Univ. Grad. Sch. Med.

Inflammatory cytokines, such as interleukin (IL)-6 and tumor necrosis factor (TNF)-alpha, are the major priming
factors in liver regeneration facilitating the G1-phase transition of hepatocytes. Previously, we showed that
prostaglandin (PG) I2 stimulates the expression of IL-6 mRNA via its receptor IP in the remnant liver of mice after
70% partial hepatectomy. The relation between PGI2 and TNF-alpha, however, remains undetermined. Therefore, we
examined the relation using primary cultured Kupffer cells and hepatocytes. Kupffer cells were stimulated with TNF-
alpha for 30 minutes. TNF-alpha up-regulated the expression level of IL-6 mRNA in cultured wild-type (WT) Kupffer
cells. Interestingly, IP agonist significantly increased the TNF-alpha induced up-regulation of IL-6 mRNA, and
this accelerative effect of IP agonist disappeared in IP–/– Kupffer cells. We next stimulated cultured hepatocytes with
TNF-alpha for 72 hours. After 72 hours, the expression level of IP mRNA increased significantly compared with that
in vehicle treatment. We next examined whether IP activation can induce phosphorylation of cAMP-regulatory
element binding protein (CREB) in the TNF-alpha stimulated hepatocytes using the Western blot assay, because IP
belongs to a Gs-coupled receptor family, and CREB phosphorylation stimulates hepatocyte proliferation. Indeed, IP
agonist induced the phosphorylation of CREB, which effect disappeared in vehicle treated WT hepatocytes. These
results suggest that PGI2 facilitates liver regeneration in cooperation with TNF-alpha.
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2-O-017
Caffeine induces the reversion of activated hepatic stellate cells via
antagonizing adenosine receptors.

Momoka Yamaguchi1, Tomoya Morishita1, Syn-Ya Saito1,2, Tomohisa Ishikawa1

1Dept. Pharmacol., Sch. Pharmaceut. Sci., Univ. Shizuoka, 2Fac. Vet. Med., Okayama Univ. Sci.

During liver injury, quiescent hepatic stellate cells (qHSCs) are activated by various cytokines and transdifferentiated
into myofibroblast-like activated HSCs (aHSCs), which produce collagen, leading to liver fibrosis. Accordingly, the
reversion of aHSC is expected to be a therapeutic target for liver fibrosis. Several epidemiological reports have
suggested that the intake of caffeine decreases the risk of liver fibrosis. In the present study, therefore, we investigated
the effect of caffeine on the reversion of aHSCs into qHSC. We used aHSC which was isolated from mice as qHSC
and activated by culturing in DMEM supplemented with 10% FBS for 7 days. Caffeine (0.1–10 mM) decreased the
expression of α-smooth muscle actin (α-SMA) and type I collagen a1 (COLIa1), an index of aHSC, in a
concentration-dependent manner. Caffeine also increased the expression of matrix metalloproteinase-9 (MMP-9), an
index of qHSC. Similarly to caffeine, the adenosine receptor inhibitor CGS-15943 had also significant effects on the
expression of α-SMA, COLIa1 and MMP-9. These results suggest that caffeine induces the reversion of aHSC in a
concentration-dependent manner via antagonizing adenosine receptors.
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The prostaglandin E2-EP4 system protects the liver in Concanavalin A-
induced hepatitis

Yoshitaka Imamichi1, Koh-Ichi Yuhki1, Hitoshi Kashiwagi1, Shima Kumei1, Katsura Nakanishi1,
Fumiaki Kojima2, Shuh Narumiya3, Fumitaka Ushikubi1

1Dept. Pharmacol., Asahikawa Med. Univ., 2Dept. Pharmacol., Kitasato Univ., 3Dept. Drug Discovery Medicine,
Kyoto Univ. Grad. Sch. Med.

Concanavalin A (Con A) induces hepatitis in mice, an established model of acute immune-mediated hepatitis. Con A
up-regulated the hepatic expression of prostaglandin E2 (PGE2) synthetic enzymes and PGE2 receptor subtype EP4.
Therefore, we examined the role of the PGE2-EP4 system in Con A-induced hepatitis. Con A-induced increases in
serum transaminase (AST and ALT) levels were significantly higher in EP4-deficient mice than those in wild-type
mice. Accordingly, the size of necrotic areas in the liver was significantly greater in EP4-deficient mice than that in
wild-type mice, indicating the protective role of the PGE2-EP4 system. Increases in the expression levels of mRNAs
for interleukin-22 (IL-22), a liver protective cytokine, and IL-22 receptor (IL-22Ra1) were significantly lower during
the early phase of hepatitis in EP4-deficient mice than those in wild-type mice after Con A administration. In
addition, increase in the expression level of mRNA for Interleukin-23 subunit alpha (IL-23a) which is important for
IL-22-producing cell differentiation, was also significantly lower in EP4-deficient mice. In primary-cultured hepatic
nonparenchymal cells (NPCs), which include macrophages and T cells, PGE2 and IL-23 synergistically up-regulated
the IL-22 gene expression, and the increase was significantly lower in NPCs from EP4 deficient mice than that from
the wild-type mice. These results indicate that PGE2-EP4 system protects the liver at least through the activation of
the IL-23/IL22 axis of NPCs in Con A-induced hepatitis.
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The role of steroidogenic acute regulatory protein-related lipid transfer
domain containing 10(STARD10) in the development of nonalcoholic
steatohepatitis (NASH)

Masanori Ito, Daisuke Ohshima, Taichiro Tomida, Yoshinori Mikami, Satomi Adachi-Akahane

Department of Physiology, Faculty of Medicine, Toho University

Non-alcoholic fatty liver disease (NAFLD) is associated with lipid accumulation in hepatocyte. NAFLD advances into
NASH. It has been implicated that STARD10 gene expression is epigenetically regulated by methylation in the liver of
NAFLD patients. We found STARD10 is highly expressed in the liver and involved in bile acid metabolism by
regulating PPARα activity. Our study also indicated that STARD10 is involved in lipid droplet (LD) formation.The
purpose of this study was to elucidate the role of STARD10 in the development of NASH. We compared the lipid
accumulation in the liver of NASH model mice that were induced by choline-deficient L-amino acid-defined diet
(CDAA) between WT and Stard10-/-mice. The total LD area of Stard10-/-mice was significantly smaller than that of
WT mice. Gene expression levels of proinflammatory cytokines and fibrosis marker genes were significantly lower in
the liver of Stard10-/-mice compared with WT mice. Since cytokines released from Kupffer cells progress NASH, we
confirmed that there is no Stard10 expression in Kupffer cells. Lipopolysaccharide induced the gene expression of
proinflammatory cytokines in the Kupffer cells isolated from WT mice and Stard10-/- mice in the same manner. In
conclusion, STARD10 is involved in the development of NASH by regulating LD formation in hepatocyte.
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2-O-020
Macrophage activation enhances liver fibrosis induced by carbon
tetrachloride

Yuki Tomonari, Takayuki Iwaki, Kazuo Umemura

Dept. Pharm., Hamamatsu Univ.

Liver fibrosis occurs in many types of liver diseases, and then it will develop liver cancer following cirrhosis. Liver
macrophage activation is reported to cause the development and exacerbation of liver fibrosis, but the mechanism is
unclear. Moreover, there are no suitable models to investigate the mechanisms. In this study, we investigated if
macrophage activation by Bacillus Calmette‐Guérin (BCG) enhances liver fibrosis induced by carbon tetrachloride
(CCl4) on mice. We injected BCG or saline (control group) and then administered CCl4 twice a week for 12 weeks.
Compared to the control group, the area of liver fibrosis was significantly larger in the BCG group. In addition, many
activated macrophages were found by immunohistochemical staining in the BCG group, but rarely found in the
control group. These results suggest that hepatic macrophage activation may enhance liver fibrosis. Using this model,
we will elucidate what mechanisms of development and exacerbation of liver fibrosis by macrophage activation.
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2-O-021
EP4 signaling facilitates mucosal repair after DSS-induced colitis by
enhancement of lymphangiogenesis

Yoshiya Ito, Kanako Hosono, Ken Kojo, Masataka Majima

Department of Pharmacology, Kitasato University School of Medicine

Lymphatic development in the intestine is related to inflammatory bowel diseases. Prostaglandin E2 (PGE2)/EP4
prevents from the development of experimental colitis. We previously reported that EP4 facilitates wound healing and
wound-associated lymphangiogenesis. In the present study, we examined whether EP4 is involved in tissue repair
from colitis by enhancement of lymphangiongenesis. Experimental colitis was induced in male C57/Bl6 mice by the
administration of dextran sulphate sodium (DSS) via drinking water for 5 days followed by free water drinking. Mice
were received EP4 selective agonist, EP4 selective antagonist, or vehicle from Day 5 through Day 14. At Day 14, mice
post-treated with EP4 antagonist were susceptible to signs of colitis, increased colonic tissue destruction and
infiltration of macrophages. The increased lymphatic vessel density (LVD) was increased, but percentage of
lymphatic vessel area (LVA%) was reduced. These were associated with decreased levels of lymphatic markers and
pro-lymphangiogenic factors including VEGF-C and VEGF-D. By contrast, post-treatment with EP4 agonist
improved signs of DSS-colitis, suppressed macrophage infiltration and cytokines. This was associated with further
enhancement of lymphatic factors and lymphangiogenesis as evidenced by higher LVD and LVA%, and fluorescence
intensity in the mesenteric lymph nodes. These results suggest that EP4 activation is helpful for attenuation of DSS-
induced colitis by enhancement of drainage function through enlarged lymphatic vessels.
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2-O-022
Functional analysis of mutant SLCO2A1 transporter responsible for human
intractable small intestinal ulcer

Seki Satowa1, Gen Tanaka2, Tadakazu Hisamatsu1, Hiroyuki Sakurai2

1Dept. Gastroenterology. Hepatology., Kyorin Univ., 2Dept. Pharmacology. Toxicology., Kyorin Univ.

【Background】
Chronic nonspecific multiple ulcers of the small intestine (CNSU) is an intractable disease presenting with chronic
anemia and hypoalbuminemia. Recently, mutations in slco2a1 gene coding prostaglandin (PG) transporter protein
have been shown to be causative for CNSU and a new disease entity "chronic enteropathy associated with SLCO2A1
(CEAS)" has been proposed. However, detailed mechanisms of how mutant SLCO2A1 protein involved in the
development of CEAS has not been fully elucidated. In this study, we investigated transporter function of mutant
SLCO2A1 proteins identified in the patients with CEAS.
【Method】
Synthesized cRNAs for wild type or 5 known mutants were injected into Xenopus oocytes. After 2 days incubation,
these oocytes were treated with various concentrations of 3H-PGE2 for 30 min and amount of transport was
measured by counting radioactivity of cell lysates.
【Results and discussion】
Consistent with previous reports, wild type SLCO2A1-expressed oocytes took up PGE2. A mutant with 97GC showed
comparable PGE2 transport capability to wild type, while 3 mutants, 1647GT, 830dupT, and 830delT exhibited very
little PGE2 transport activity. Another mutant, 1372GT, transported some PGE2 with markedly suppressed Vmax
with little change in Km value. Most mutations in SLCO2A1 gene present in CEAS patients affected Vmax suggesting
these mutations inhibited cell surface expression of the transporter rather than changing the affinity to the substrate.
Since this assay employed a heterologous overexpression system, transport activity of 97GC mutant should be
evaluated in a mammalian expression system.
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2-O-023
The effects of TJ-14 (Hange-shashin-to), Japanese kampo medicines, on
spontaneous electrical activity of circular smooth muscle cells in the mouse
proximal colon

Yoshihiko Kito

Dept. Pharmacol., Fac. Med., Saga Univ.

The Japanese kampo medicine TJ-14 have been used to treat diarrhea. Previously, it was shown that TJ-14 inhibits
spontaneous contractions of circular smooth muscle cells (CSMCs) in the rat distal colon (Am J Physiol, 2012).
However, it is still unclear how these drugs precisely act on spontaneous electrical activity in the colon. Therefore,
electrophysiological effects of TJ-14 on CSMCs of the mouse proximal colon were investigated by using intracellular
membrane potential recording techniques. TJ-14 evoked triple responses: transient hyperpolarization, slow
depolarization and slow hyperpolarization. Transient hyperpolarization was partially inhibited by L-NNA, an inhibitor
of nitric oxide synthase. The residual hyperpolarization was abolished by bupivacaine, a blocker of pH-sensitive K+

channel. Slow hyperpolarization was associated with the reduction of membrane noises. NPPB, a Ca2+ - activated Cl-
channel (CaCC) inhibitor, or bumetanide, a Na+ - K+ - 2Cl- co-transporter (NKCC1) inhibitor, also hyperpolarized
the membrane and inhibited the membrane noises. Since CaCCs and NKCC1 are expressed only in interstitial cells of
Cajal (ICC) in the mouse colon, the membrane noises seem to originate in ICC. These results suggest that TJ-14
inhibits contractile activities of the mouse proximal colon by affecting both CSMCs and ICC.
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2-O-024
Role of NOX1 in intestinal barrier dysfunction

Junjie Liu1, Kazumi Iwata1, Misaki Matsumoto1, Kai Zhu2, Masato Tsutsui3, Chihiro Yabe1

1Department of Pharmacology, Kyoto Prefectural University of Medicine, 2Department of Nephrology, Renmin
Hospital of Wuhan University,china, 3Department of Pharmacology, University of The Ryukyus

Reactive oxygen species (ROS) generated by administration of lipopolysaccharide (LPS) are known to cause intestinal
barrier dysfunction. When ROS production was quantified with L-012 by in vivo imaging system, the bioluminescent
signal of L-012 was markedly increased in the abdomen of mice treated with LPS (6 mg/kg i.p.). However, increased
ROS production was significantly attenuated in Nox1- or iNOS-deficient mice. In wild-type mice (WT),
administration of LPS elicited a marked increase in intestinal mucosal permeability determined by the amount of
fluorescein isothiocyanate-labeled dextran (FD-4) transferred from the gut lumen into circulation. Increased
intestinal permeability induced by LPS was significantly suppressed in Nox1- or iNOS-deficient mice. While
histological analysis demonstrated no apparent change in the intestinal structure, decreased levels of tight junction
proteins, occludin and ZO-1, were observed in the ileum of WT treated with LPS. At the same time, activation of
matrix metalloproteinase-9 (MMP9) was depicted in the ileum of WT but not of Nox1-deficient mice. Taken
together, ROS derived from NOX1 may increase the activity of MMP9 to elicit intestinal barrier dysfunction during
endotoxemia.
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2-O-025
Nardilysin in hepatocyte regulates adaptive thermogenesis in brown adipose
tissue through the control of skin blood flow.

Hirotaka Iwasaki1,3, Kiyoto Nishi2, Takayuki Imai1,4, Daiki Yasukawa1,5, Motoharu Chatani1,4,
Shintaro Matsuda1,3, Mikiko Ohno1,3, Eiichiro Nishi1,3

1Dept. Pharm., Shiga Univ. Med. Sci., 2Univ. of Washington, 3Cardio. Med., Kyoto Univ. Grad. Sch. Med., 4Div.
Gastro., Dept. Med., Shiga Univ. Med. Sci., 5Div. Surg., Dept. Med., Shiga Univ. Med. Sci.

Adaptive thermogenesis is enhanced not only by cold exposure but also by feeding, which is considered as a partial
defense mechanism against obesity. We have previously demonstrated that whole-body knockout mice of a
metallopeptidase nardilysin (NRDC) show hypothermia and cold intolerance. Despite these phenotypes, NRDC-
deficient mice (NRDC-KO) show enhanced adaptive thermogenesis in brown adipose tissue (BAT), which is due to
the increased heat dissipation. Here we found that NRDC expression in the liver is increased by fasting and decreased
by re-feeding in wild-type mice. To elucidate the liver-specific role of NRDC in energy metabolism, we established
hepatocyte-specific NRDC deficient mice (LKO). Unexpectedly, LKO showed an enhanced BAT thermogenesis and
whole-body energy expenditure, indicating the role of NRDC in inter-organ network of liver and BAT. Notably, the
phenotypic difference between control and LKO was eliminated by hepatic vagotomy or the elevation of ambient
temperature to thermoneutrality (30℃), suggesting that hepatic NRDC regulates BAT thermogenesis via the nervous
control of heat dissipation. Indeed, LKO showed a significant increase in skin blood flow of the plantar at room
temperature (23℃). Together, diet controls NRDC expression in liver, which in turn regulates adaptive
thermogenesis in BAT through the control of skin blood flow.
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2-O-026
The effect of copper chelating compound, cuprizone, on adipocyte
differentiation in vitro

Yoshinori Ichihara, Tatsuya Sawano, Yuhang Zhou, Priyono Agung, Junichiro Miake,
Takeshi Imamura

Division of pharmacology, Faculty of Medicine, Tottori University

It has been known that the increased fat storage especially in visceral adipose tissue and decreased thermogenesis in
brown and/or beige adipose tissue are closely involved in abnormal glucose tolerance, and hyperlipidemia, leading to
type 2 diabetes. Recent reports have shown that serum copper concentration was increased in obese and/or diabetic
patients. However, there were limited number of studies showing the role of copper in glucose and lipid metabolism.
We have shown the ameliorating effects of copper chelating compound, cuprizone, on high fat diet-induced enhanced
lipid storage in epididymal and inguinal white adipose tissues, reduced thermogenesis related UCP1 mRNA in brown
adipose tissue, glucose intolerance, and body weight increase. However, the direct effects of cuprizone on adipocytes
are unknown. Here, we investigated the effects of cuprizone on adipocyte differentiation to white- and beige-like
adipocyte in vitro, by using 3T3L1 preadipocyte.
The 3T3L1 preadipocyte was cultured and differentiated to white- and beige-like adipocyte in appropriate medium.
Cells were treated with cuprizone during the time course of differentiation, and the differentiation state of adipocytes
was evaluated by gene expression analysis. We found that mRNA expressions of adipogenic markers were not changed
by cuprizone in both white- and beige-like adipocyte. These results suggest that cuprizone might affect the functions
of fat cells except for adipogenic differentiation.
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2-O-027
Differentiation-inducing factor-1 accelerates bone marrow-derived
mesenchymal stem cells differentiation into adipocyte

Shin Ishikane1, Eigo Ikushima1, Tomohiro Takiguchi1,2, Yumiko Toyohira1, Fumi Takahashi1

1Dept. Pharmacol., Sch. Med., Univ. of Occup. and Environ. Health., 2Dept. Clin. Pharmacol., Grad. Sch. Med.
Sci., Kyushu Univ.

Background and aim: Bone marrow-derived mesenchymal stem cells (BM-MSCs) have been demonstrated to be an
attractive therapeutic cell source for tissue regeneration and repair. However, it is difficult to obtain a large amount of
differentiated cells in the transplanted site due to their low differentiation efficiency. In this study, therefore, we
investigated the effects of differentiation-inducing factor-1 (DIF-1) on the BM-MSC differentiation efficacy into
adipogenic or osteogenic lineages.
Methods and results: BM-MSCs, which were obtained from Sprague-Dawley rats, were cultured until reaching 100%
confluence in 12-well plates. Then, a growth medium was replaced the adipocyte or osteocyte differentiation medium,
and the BM-MSCs were maintained for 2 to 3 weeks. In adipocyte differentiation assay, oil red-O positive area and
adipocyte fatty acid-binding protein expression were significantly increased by DIF-1-treatment than control. On the
other hand, in osteocyte differentiation assay, alizarin red-S positive area and runt-related transcription factor 2
expression were reduced by DIF-1-treatment. Further, the effects of DIF-1 on adipogenic and osteogenic
differentiations were attenuated by treatment with glycogen synthase kinase-3 (GSK-3) inhibitor CHIR99021.
Conclusion: It was revealed that DIF-1 promotes adipogenic differentiation of BM-MSCs through activation of GSK
-3, whereas osteogenic differentiation was suppressed. These results indicate that DIF-1 may be useful for controlling
the lineages of MSC differentiation.
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2-O-028
Natural product drug discovery using zebrafish screening: Anti-obese
constituents hunting by combination with culture cells and mice
experiments.

Yasuhito Shimada1,2,3, Liqing Zang2,4, Hiroko Nakayama2,4, Kanae Hata4, Izumi Matsuoka4,
Youngil Kim5, Djong-Chi Chu5, Lekh Raj Juneja5, Norihiro Nishimura2,4

1Dept. Int Pharm., Grad. Sch. Med., Mie Univ., 2Mie Univ. Zebrafish Drug Screen. Cen., 3Mie Univ. Adv. Sci. Res.
Cen., Bioinfo., 4Grad. Sch. Reg. Innov., Mie Univ., 5Rohto Co., Ltd.

Natural products have been a great source for drug discovery against several types of cancer, cardiovascular diseases,
and obesity and its related diseases throughout human history. However, some of the target diseases, such as obesity,
are hard to perform screening study to identify the functional natural products and their therapeutic constituents. For
decades, zebrafish has become a suitable model animal for phenotype-based drug screening also in lipid and glucose
metabolism, while the throughput is still limited, called "small-scale screening". Here, we performed the anti-
adipogenic screening using mouse 3T3-L1 preadipocytes and zebrafish obesognic test, and compared these results of
42 natural products. Preadipocyte and zebrafish obesogenic testing were performed in a 96-well (single fish per well)
and 6-well plate format (5 fish per well), respectively. As a result, 14 and 6 compounds reduced lipid accumulation in
mouse adipocytes and zebrafish, respectively. Of these, 4 compounds, nobiletin, green tea extract, moringa leaf
powder, and red pepper extracts suppressed lipid accumulation both in 3T3-L1 adipocytes and zebrafish. In addition,
we modified these protocols with robotic manipulation to improve throughput as medium scale screening. We finally
confirmed these hit compounds showed anti-obesity effects in diet-induced obese mice. In summary, we developed
combination protocol for discovery anti-obese compounds using culture cells, zebrafish and mice. We further
performed drug screening to find therapeutic constituents to improve visceral obesity.
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2-O-029
Systemic administration of EphrinB2 suppressed bone loss in
ovariectomized mice through promoting osteoblast differentiation and
inhibiting osteoclast differentiation

Takahashi Tatsuo1,2, Fumiha Abe1, Kana Utsue1, Kana Shinoda1, Kyosuke Yamazaki1,
Sanako Yasuda1, Yuri Ikeda-Matsuo1, Masaaki Nomura3

1Dev. Pharmacol., Dept. Clin. Pham., Fac. Pharmac. Sci., Hokuriku Univ., 2Healthy Aging Res. Group, Hokuriku
Univ., 3Dev. Pharmacother., Dept. Clin. Pham., Fac. Pharmac. Sci., Hokuriku Univ.

EphrinB2 is expressed in osteoclasts and functions as a coupling factor between osteoblasts and osteoclasts. In this
study, EphrinB2 was systemically administered to ovariectomized (OVX) mice to verify its effects on bone loss and
the mechanisms. EphrinB2 administration significantly suppressed OVX-induced bone loss, and EphrinB2 increased
the number of osteoblasts and decreased the number of osteoclasts on the surface of trabecular bone. EphrinB2
inhibited the osteoclast differentiation of mouse bone marrow cells, mouse bone marrow-derived macrophages, and
RAW264.7 to a similar extent in vitro. Since the inhibitory effect of osteoclast differentiation was not accompanied by
suppression of gene expression of osteoclast markers such as ACP5, CTSK, and DC-STAMP, it was considered that
cell-cell fusion for the maturation of multinucleated osteoclasts was suppressed. On the other hand, EphrinB2
promoted osteoblast differentiation of bone marrow cells, but not osteoprogenitor cells such as calvarial cells and bone
marrow-derived stromal cells. This means that EphrinB2 indirectly promotes osteoblast differentiation by acting on
cells other than osteoprogenitor cells contained in the bone marrow. EphrinB2 increased the expression of BMP2 in
osteoclast progenitor cells, RAW264.7, suggesting the possibility that BMP2 is involved in the action of EphrinB2 to
promote osteoblast differentiation. Taken together, these results indicate that EphrinB2 can be used as a novel
osteoporosis therapeutic agent having a dual effect.
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2-O-030
Dysregulated ABCA1 increases risk for pathogenesis of normal tension
glaucoma

Youichi Shinozaki1, Kazuhiko Namekata2, Takahiro Segawa3, Nobuhiko Ohno4,5,
Takayuki Harada2, Kenji Kashiwagi6

1Dept. Neuropharm., Grad. Sch. Med., Univ. Yamanashi, 2Vis. Res. Project., Tokyo Metr. Inst. Med. Sci., 3Cent. Life
Sci. Res., Univ. Yamanashi, 4Dev. Ultrastruct. Res., Natl. Inst. Physiol. Sci., 5Div. Anatomy, Jichi Med. Univ., 6Dept.
Ophthalmol, Interdiscip. Grad. Sch. Med. Univ. Yamanashi

Glaucoma is the first leading cause of blindness in Japan. An elevated intraocular pressure (IOP) has long been
considered to directly damage retinal ganglion cells (RGCs) thereby causing blindness. However, a growing body of
evidences has shown that glaucoma is affected by many risk factors other than IOP. Recent genome wide association
studies (GWAS) have identified that single nucleotide polymorphism (SNP) of gene encoding ATP-binding cassette
transporter A1 (ABCA1) is the highest risk for glaucoma. Here, we report that deficiency of astrocytic ABCA1 causes
pathogenesis of glaucoma. We found that conventional ABCA1 knockout (KO) mice show an increase in the number
of apoptotic RGCs at middle-age (12 months old). Deficiency of ABCA did not cause IOP elevation. Expression level
for Abca1 mRNA was significantly higher in optic nerve head through optic nerve, where astrocytes are highly
accumulated. Magnetic cell separation has revealed that Abca1 was highly enriched in astrocyte and Müller cell
fraction. To clarify the role of astrocytic ABCA1, we generated astrocyte-specific ABCA1 knockout (cKO) mice. The
cKO mice had no IOP elevation. The number of apoptotic RGCs was increased in middle-aged cKO mice. The
middle-aged cKO mice also showed impaired visual functions. Taken together, our data showed that (1) ABCA1 has
no impact on IOP; (2) loss-of-function of ABCA1 is involved in glaucoma; and (3) ABCA1 in glial cells contributes to
pathogenesis of normal tension glaucoma.
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2-O-031
Visualization of Ca2+ release and filling mechanisms in the endoplasmic
reticulum of astrocytes

Yohei Okubo1, Masamitsu Iino2, Kenzo Hirose1

1Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo, 2Div. Cell. Mol. Pharmacol., Nihon Univ. Sch. Med.

Accumulating evidence indicates that astrocytes are actively involved in the physiological and pathophysiological
functions of the brain. Intracellular Ca2+ signaling, especially Ca2+ release from the endoplasmic reticulum (ER) via
inositol 1,4,5-trisphosphate receptor (IP3R), is considered to be crucial for the regulation of astrocytic functions.
Although intraluminal Ca2+ dynamics within the ER should be a key determinant of astrocytic Ca2+ signaling, technical
difficulties have impeded direct analysis. In this study, we developed and used a genetically encoded ER Ca2+

indicator, G-CEPIA1er to visualize Ca2+ dynamics within the ER in astrocytes in acute brain slices. G-CEPIA1er
enabled highly sensitive and selective detection of ER Ca2+ release as a decrease in ER Ca2+ concentration. This
allowed us to reveal a novel mechanism of Ca2+ release in astrocytes. Furthermore, we confirmed the crucial role of
store-operated Ca2+ entry for refilling and maintaining ER Ca2+ content after spontaneous and stimulus-induced ER
Ca2+ release in astrocytes. Collectively, these ER Ca2+ visualization studies provide important new insights to Ca2+

handling in astrocytes.
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2-O-032
Dynamics of neuron-induced astrocyte tiling and self-avoidance

Mariko Hayashi1, Yuko Sekino2, Kaoru Sato3

1Med.Sch. Int.Univ.Health & Welfare, 2Grad.Sch.Pharm. Univ.Tokyo, 3Nat.Inst.Health Sci.

An astrocyte makes thousands of finely branched processes to approach neurons. Each astrocyte expands processes to
form an exclusive territory with limited penetration of processes from neighboring astrocytes. This is a phenomenon
called tiling. Whether their extensive branching sterically interferes entry of other astrocyte processes, or astrocyte
processes actively avoid each other to form exclusive territories, was not known. Here we show that neurons not only
induce extensive branching but also induce its tiling in two-dimensional culture. Time-lapse imaging of GFP-labeled
astrocytes indicates that their processes grow in the direction where astrocyte processes do not exist, both of their own
and of neighbors. After neuronal loss induced by glutamate excitotoxicity, terminal processes of astrocytes were lost,
more branches went over other branches to violate tiling, while area of their territories did not significantly change.
Our results indicate that neurons induce astrocyte branches that avoid each other for uniform coverage of brain
parenchyma.
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2-O-033
Histamine H1 receptor on neurons and astrocytes plays different roles in
mouse behavior

Takeo Yoshikawa1, Aniko Karpati1, Fumito Naganuma1,2, Takuro Matsuzawa1, Kazuhiko Yanai1

1Dept Pharmacol. Tohoku Univ Grad Sch Med, 2Div. Pharmacol. Sch Med. TMPU

Histamine acts as a neurotransmitter in the brain and controls diverse brain functions. Recently, we elucidated the
important roles of histamine H1 receptors (H1R) on intracellular signaling in 1321N1 cells, an astrocytoma-derived
cell line. However, it was still unknown the impact of astrocytic H1R on brain functions. In the present study, we
deleted mouse H1R gene from astrocytes and neurons and analyzed the phenotype of astrocyte- and neuron-specific
conditional knockout mice (cKO). First, we confirmed that cell-specific reduction of H1R gene expression in cKO
mice. Behavioral studies revealed that H1R on both astrocytes and neurons played an important role of anxiety-like
behavior. Neuronal H1R was also involved in recognition memory. Astrocytic H1R contributed to the regulation of
aggressive behavior, circadian rhythms and quality of wakefulness. In conclusion, our study stresses the importance of
H1R on neurons and astrocytes in distinct physiological processes.
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Molecular hydrogen as therapeutic medical gas for nervous disease

Yasushi Satoh1,2, Toshiaki Ishizuka2

1National Defence Medical College, Dept. Biochemistry, 2National Defence Medical College, Dept. Pharmacology

Molecular hydrogen has a strong prospect for clinical use due to easy preparation, low-cost, and no side effects. The
present study investigated the effects of hydrogen gas on blast-induced mild traumatic brain injury (bmTBI) model in
mice. Although the clinical presentation of bmTBI is not precisely defined, it is frequently associated with psycho-
neurological deficits and usually manifests in the form of poly-trauma including psychiatric morbidity and cognitive
disruption. The underlying mechanisms of bmTBI are largely unknown, but some studies suggested that bmTBI is
associated with BBB disruption, oxidative stress, and edema in the brain. In our model, the administration of
hydrogen gas significantly attenuated the behavioral deficits, suggesting that hydrogen application might be a strong
therapeutic method for treatment of nerve diseases.
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2-O-035
Impact of CYP2D6*10 on venlafaxine and its desmethylated metabolite
pharmacokinetics in Japanese psychiatric patients

Hazuki Komahashi-Sasaki1, Takashi Watanabe1, Yoshimasa Inoue1, Taro Sasaki1,
Masataka Shinozaki1, Yuki Hayashi1, Kazuko Kato2, Jinichi Kuroda3, Norio Furukori1,4,
Kazutaka Shimoda1

1Dept. Psychiatry., Dokkyo Med Univ.,, 2Sakura La Mental Clinic.,, 3Tochigi Pref., Okamotodai Hosp.,, 4Dept.
Neuropsychiatry., Hirosaki Univ Grad Sch. Med.,

Purpose This study evaluated the impact of CYP2D6*10 alleles on the steady-state plasma concentrations of
venlafaxine (VEN) and its metabolite O-desmethylvenlafaxine (ODV) in Japanese psychiatric patients. Methods All
patients received VEN once daily before bedtime over 1 weeks to achieve a steady-state concentration. About 10 to 15
hours after the final dose, venous blood sampling was performed. Three patients with CYP2D6*5 allele [*1/*5 (n=1),
*5/*10 (n=2)] were excluded from the analysis to eliminate the effect of the CYP2D6*5 allele. Finally, 41 data from
41 patients were included in the study. The plasma concentrations of VEN, ODV, S-VEN, R-VEN, S-ODV and R-
ODV were measured using the high-performance liquid chromatography. The CYP2D6 genotypes were determined
by polymerase chain reaction. Results Multiple regression analyses including sex and age revealed that positive and
significant correlations were found between age, and the steady-state plasma concentrations corrected by body weight
for VEN(p=0.004), ODV(p=0.002), S-VEN (p=0.035), R-VEN (p=0.033) and S-ODV (p=0.015), respectively.
Positive and significant correlations were found between the number of CYP2D6*10 alleles, and the plasma
concentrations corrected by body weight for VEN (p=0.008) and S-VEN (p=0.001), respectively. Conclusion
CYP2D6*10 and age might influence the pharmacokinetics of VEN and its enantiomeric metabolites.
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2-O-036
A post-transplantation patient in whom a specific interval was required until
the blood concentration of fluconazole reached a steady state

Yasutaka Sakamoto1,2, Hikaru Isono2, Hirofumi Koike1, Yuki Enoki2, Kazuaki Taguchi2,
Maki Hagihara3, Kenji Matsumoto3, Hideaki Nakajima3, Yukiko Sahashi1, Kazuaki Matsumoto2

1Department of Pharmacy, Yokohama City University Hospital, 2Division of Pharmacodynamics, Keio University
Faculty of Pharmacy, 3Department of Hematology and Clinical Immunology, Yokohama City University School of
Medicine

[Introduction]
Fluconazole is anti-fungal agent widely used to prophylaxis and treatment. In the ECIL6 Guidelines, it is
recommended that the dose of FLCZ for treatment should be established as ≥10 to 15 mg/mL, which is a trough level.
We report a patient in whom a specific interval was required until the blood concentration of FLCZ reached a steady
state.
[Case]
The patient was a 50-year-old male. To treat acute lymphocytic leukemia, remission induction and consolidation
therapies were performed. After remission was achieved, umbilical cord blood transplantation was conducted. On Day
18, graft survival was confirmed. A blood culture test on Day 27 detected yeast-like fungus. Micafungin (MCFG) at
150 mg, used for empiric therapy, was switched to liposomal amphotericin B (L-AMB) at 3 mg/kg. On Day 36, renal
hypofunction was noted, and L-AMB was switched to MCFG at 150 mg. On Day 65, there was a decrease in the β-
D-glucan level from ≥600 to 375.2 pg/mL, and MCFG at 150 mg was switched to FLCZ at 200 mg. On Day 71, the
trough level of FLCZ was 21.0 mg/mL, and its concentration 2 hours after administration was 24.4 mg/mL. The β-
D-glucan level was 232.1 pg/mL. On Day 79, the trough and 2-hour levels of FLCZ were 30.6 and 32.1 mg/mL,
respectively, and the β-D-glucan level was 167.6 pg/mL. On Day 85, the trough level of FLCZ was 38.4 mg/mL, and
the β-D-glucan level was 161.4 pg/mL. Subsequently, blood culture was negative, and FLCZ administration was
continued until Day 229. During the administration period, the creatinine clearance ranged from 33.0 to 45.9
mL/min.
[Discussion]
The half-life of FLCZ is approximately 30 hours. Its clearance depends on the renal function. In the present case, a
target trough level was achieved in the early phase, but the blood concentration of FLCZ increased with the
prolongation of the administration period. Therefore, the appearance of central nervous toxicity must be considered.
In the future, it may be necessary to establish individualized, optimized FLCZ dosimetry in accordance with the renal
function for the optimal use of FLCZ.
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2-O-037
Pharmacokinetic analysis of enantiomers in Venlafaxine and O-
desmethylvenlafaxine

Taro Sasaki1, Takisha Watanabe1, Yoshimasa Inoue1, Hazuki Komahashi-Sasaki1,
Masataka Shinozaki1, Yuki Hayashi1, Kazuko Kato3, Jinichi Kuroda2, Norio Furukori1,
Kazutaka Shimoda1

1Dept. Psychiatry., Dokkkyo Med Univ., 2Tochigi Pref. Okamotodai Hosp., 3Sakura La Mental Clinic

Introduction Venlafaxine (VEN) has been used in many countries since 1993, however, VEN was introduced to
clinical setting in 2015 in Japan and pharmacokinetic data of VEN in Japanese has not been so much accumulated.
VEN is available as a racemic mixture of S-(+)-VEN and R-(-)-VEN, and these enantiomers have different
pharmacological properties. Patients and Methods Subjects were 41 Japanese patients treated with racemic VEN more
than 1 week. Steady-state plasma concentrations of VEN, ODV, S-VEN, R-VEN, S-ODV and R-ODV were measured
using the high-performance liquid chromatography. Spearman rank correlation tests were used. Results Positive and
significant correlations were found between the daily dose of VEN corrected for body weight and the steady-state
plasma concentrations of VEN, ODV, S-VEN, R-VEN, S-ODV and R-ODV, respectively (P<0.05). An R-ODV/R-
VEN was significantly higher than S-ODV/S-VEN (p<0.05). Conclusion The plasma concentrations of VEN, ODV,
S-VEN, R-VEN, S-ODV and R-ODV were positively correlated with the daily dose of VEN. R-desmethylation of VEN
showed enantioselectivity over S- desmethylation of VEN.
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2-O-038
Simultaneous and real-time quantification of multiple drugs with a diamond
electrode

Seishiro Sawamura1, Genki Ogata1, Sayaka Kuwabara1, Rito Kato1, Kai Asai2, Olga Razvina1,
Yasuaki Einaga2, Hiroshi Hibino1

1Dept Mol Physiol, Niigata Univ Sch Med, 2Dept of Chem, Fac of Sci and Tech, Keio Univ

To elucidate the mechanisms underlying beneficial and adverse effects of drugs, it is crucial to measure local
pharmacokinetics within target organs in real time. At clinical site, multiple drugs are simultaneously used for
treatment of a variety of diseases including infection and cancer. In this case, the pharmacokinetics would be
complicated because of drug-drug interaction. Therefore, for rational design of multi-agent regimen, it is necessary to
develop a sensing system that can track different compounds over time in the target.
In this study, we utilized a needle-type diamond microsensor and established a dual-drug monitoring procedure based
on electrochemical method. With the microsensor, we simultaneously detected two antibiotics in vitro, vancomycin
and ceftriaxone. These compounds are combined and applied to the patients with meningitis. Initially we analyzed
current-voltage property of each drug in PBS. Both antibiotics showed reduction currents in response to negative
potential. Second, we analyzed PBS containing both vancomycin and ceftriaxone. In this condition, the detected
current is expected to stem from electrochemical reactions of both drugs. To separate individual components, we
applied two different pre-oxidation potentials followed by reduction step. This protocol permitted us to measure
therapeutic concentration of vancomycin with a time resolution of 10 s in the presence of ceftriaxone. The method
described here would be valuable to precisely determine the pharmacokinetics modulated by drug-drug interactions.
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Rasagiline Pharmacokinetics are affected by cytochrome P-450 1A2 genetic
variants in different doses

Rabiea Bilal1, Naseem Saud2, Sualeha Riffat3

1Dept. Pharm., CMH LMDC, NUMS, 2Dept. Pharm., UHS, 3Dept. Pharm., UVAS

Rasagiline, a monoamine oxidase-B inhibitor is an alternative monotherapy or add-on therapy with Levodopa for
managing Parkinson's disease. The pharmacokinetics of this drug are effected by various environmental factors
resulting in therapeutic failure. To explore the effect of genetic variants of cytochrome P-450 1A2 which is the drug
metabolizing enzyme, this study was carried out on total of 108 healthy volunteers. The study was conducted in three
phases with 36 volunteers in each and with equal representation of AA, AC & CC variants of CYP1A2 enzyme.
Rasagiline was given orally in different doses (1mg,2mg & 5mg) in each phase. Serial blood sampling was performed
at 0, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8 & 12 hours. The plasma concentrations were determined using High
performance liquid chromatography and pharmacokinetic variables were calculated using APO Pharmacologica
software. Results were intriguing as the t1/2 and AUC were significantly lower in AA variants as compared to AC &
CC variants and clearance (Cl) was highest in AA variants as compared to the other two in all three doses. However
the drug showed dose-dependant pharmacokinetics as the t1/2 ranged from 0.3 to 1.5 hours in escalating doses.
Similarly AUC was also highest at 5 mg in all three variants as compared to 1mg & 2mg doses. The study supports the
idea of dose optimization in AA, AC and CC variants to avoid therapeutic failure of drug.
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2-O-040
Sulfite protects neurons from oxidative stress

Yuka Kimura, Norihiro Shibuya, Hideo Kimura

Dept. Pharmacol., Sch. of Pharm., Sanyo-Onoda City Univ

Hydrogen sulfide (H2S) and polysulfides (H2Sn) are signaling molecules that mediate various physiological responses
including cytoprotection. Their oxidized metabolite sulfite (SO3

2-) is found in blood and tissues. However, its
physiological role remains unclear. In this study, we investigated the cytoprotective effect of sulfite on neurons
exposed to oxidative stress caused by high concentrations of the neurotransmitter glutamate, known as oxytosis.
Free sulfite, present at approximately 2 μM in the rat brain, converts cystine to cysteine more efficiently than H2S
and H2Sn and facilitates transport of cysteine into cells. Physiological concentrations of sulfite protected neurons from
oxytosis and were accompanied by increased intracellular concentrations of cysteine and GSH probably due to
converting extracellular cystine to cysteine, more efficiently than H2S and H2Sn. In contrast, thiosulfate only slightly
protected neurons from oxytosis.
Our present data have shown sulfite to be a novel cytoprotective molecule against oxytosis, through maintaining
cysteine levels in the extracellular milieu, leading to increased intracellular cysteine and GSH. Since sulfite is more
stable than H2S and H2Sn, it stays in extracellular environment longer and may continuously supply cysteine into cells.
Our results provide a new insight into the therapeutic application of sulfite to neuronal diseases caused by oxidative
stress.
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2-O-041
C9-ALS/FTD-linked proline–arginine dipeptide repeat protein causes
neuronal cell death by associating with paraspeckle components

Hiroaki Suzuki, Masaaki Matsuoka

Dept. Pharmacol., Sch. of Med., Tokyo Medical Univ.

A GGGGCC hexanucleotide repeat expansion in the C9ORF72 gene has been identified as the most common genetic
cause of amyotrophic lateral sclerosis and frontotemporal dementia. The repeat expansion undergoes unconventional
translation to produce dipeptide repeat proteins (DPRs). Although DPRs are thought to be neurotoxic, the molecular
mechanism underlying the DPR-caused neurotoxicity has not been fully elucidated. The current study shows that
poly-proline-arginine (poly-PR), the most toxic DPR in vitro, bound to and up-regulated nuclear paraspeckle
assembly transcript 1 (NEAT1) that plays an essential role as a scaffold non-coding RNA during the paraspeckle
formation. The CRISPR-assisted up-regulation of endogenous NEAT1 caused neurotoxicity. We also show that the
poly-PR caused neurotoxicity by modulating the function of several paraspeckle-localizing heterogeneous nuclear
ribonucleoproteins. Furthermore, dysregulated expression of TAR DNA-binding protein 43 (TDP-43) up-regulated
NEAT1 expression and induced neurotoxicity. These results suggest that the dysfunction of paraspeckles is linked to
the poly-PR- and TDP-43-mediated neurotoxicity.

Oral Sessions

Copyright © The Japanese Pharmacological Society



2-O-042
The efficacy and safety of a laser thrombolytic system in an animal
thrombosis model

Yuji Matsumoto1, Kazuya Hokamura1, Daisuke Yamashita2, Yoshiyuki Shimizu2, Youhei Takata2,
Tsuyoshi Kosugi2, Yoshinori Tamaoki2, Toshiyuki Kawashima2, Yutaka Yamashita2,
Hiroyuki Okada2, Teiji Nakayama3, Kazuo Umemura1

1Dep. Pharmacol., Hamamatsu Univ. Sch. Med., 2Hamamatsu Photonics K.K., 3Dep. Neurosurg., Hamamatsu
Medical Center

For treating acute cerebral infarction, we developed a laser thrombolytic system with the second harmonic generation
of microsecond Nd:YAG laser, and investigated its mechanisms, effectiveness and safety in in vitro and in vivo
thrombosis models. Observation of the laser irradiation reaction with a high-speed camera revealed that a bubble was
generated in the gelatin phantom. A thrombus in the rabbit carotid artery was induced by an application of ferric
chloride. Laser irradiation through an optical fiber against the thrombus resulted in faster recanalization with
significance. One day after the recanalization, neurological disorders, cerebral ischemia and cerebral hemorrhage were
not observed. No vascular endothelial damage after laser irradiation was observed. An intravascular "real-time"
monitoring system is under development to increase the effectiveness and safety during laser irradiation. In the
system, the reflection of the monitor light at the tip of the optical fiber-integrated catheter changes depending on the
object. So far it has been shown by the monitoring system that the response between blood and thrombus is different.
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2-O-043
Potential role of immediate early expression of G protein-coupled receptor 3
in mast cells after cerebral brain ischemia

Shigeru Tanaka1, Yuhki Hamakawa1, Yuhki Yanase2, Masahiro Yamamoto1, Hiroko Shiraki1,
Kana Harada1, Izumi Hide1, Norio Sakai1

1Dept. Mol. & Pharm. Neurosci., Grad. Sch. Biomed. & Health. Sci., Hiroshima Univ., 2Dept. Derma., Grad. Sch.
Biomed. & Health. Sci., Hiroshima Univ.

G protein-coupled receptor 3 (GPR3) is highly expressed in the central nervous system (CNS) and can constitutively
activate the Gαs protein in the absence of ligands. However, the physiological roles of GPR3 in the CNS have not
been fully elucidated. Here, we investigated whether GPR3 expression is modulated following brain ischemia. GPR3
mRNA expression was transiently upregulated in the ischemic hemisphere as early as 4 h after transient middle
cerebral artery occlusion in Wistar rats and C57BL/6 mice. Analyses of brain homogenates indicated that brain mast
cells (BMCs) were the source of upregulated GPR3 in ischemic brains. Several reports have shown that the
degranulation of BMCs alters the permeability of the blood–brain barrier, thereby influencing the pathophysiology of
stroke. Thus, utilizing bone marrow-derived mast cells (BMMCs), we asked whether GPR3 expression could
modulate degranulation of mast cells. When BMMCs were stimulated by IgE-mediated dinitrophenyl conjugated
human serum albumin (DNP-HSA) or adenosine triphosphate (ATP), GPR3 mRNA was found to be highly
upregulated as early as 1–2 h, and declined thereafter. In addition, the degranulation of BMMCs by DNP-HSA or
ATP was significantly inhibited by the elevation of intracellular cAMP. Moreover, BMMCs from GPR3 knockout
mice showed significantly increased degranulation in response to various degranulation stimuli. These results suggest
that GPR3 could play a role in inhibiting the degranulation of mast cells, and could modulate immediate early
responses after brain ischemia.
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Neuroprotection against cerebral ischemic injury via VNUT-mediated
pathway

Yuri Hirayama1,2, Ha Pham Ngoc Le2, Schuichi Koizumi2, Naohiko Anzai1

1Dept. Pharmacol., Grad. Sch. Med., Chiba Univ., 2Dept. Neuropharmacol., Interdisciplinary Grad. Sch. Med.,
Univ. Yamanashi

ATP is known to be increased in response to transient cerebral ischemia, but whether ATP increase is beneficial or
harmful to ischemic injury is controversial, and a mechanism underlying the ATP increase is not clearly understood.
Here, we show that the ATP exocytosis via microglial vesicular nucleotide transporter (VNUT) contributes to
neuroprotection against cerebral ischemic injury. Using in vivo middle cerebral artery occlusion (MCAO) in mice, we
found that extracellular ATP levels were increased and persisted at high levels until 3 days after MCAO in WT mice,
but not in VNUT knockout mice. Cerebral ischemia increased expression of VNUT preferentially in microglia in the
ischemic region and VNUT deficiency exacerbated cerebral infarction following MCAO, which indicated
neuroprotective potential of microglial VNUT. In order to investigate the mechanism of VNUT upregulation,
cytokine array was performed. We focused on IL-6, which was significantly increased at 1 day after MCAO, and found
that when added to cultured microglia, IL-6 was able to induce microglial VNUT mRNA upregulation in in vitro
experiment. Taken together, VNUT upregulated in response to ischemia via IL-6-mediated mechanism has a vital
role for exocytosis of ATP from microglia and the events induce neuroprotection against ischemic injury.
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2-O-045
Identification of the molecule required for transmission of IL-31–induced itch
sensation in the spinal cord

Daiji Sakata, Yoshinori Fukui

Division of Immunogenetics, Medical Institute of Bioregulation, Kyushu Univ.

Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by recurrent eczematous legions and
intense itch. Itch can be induced by various chemical mediators. Among them, much attention has been paid to
interleukin 31 (IL-31) as an AD-associated itch mediator since the discovery of the pruritogenic action of IL-31 in
mice. IL-31 is mainly produced by CD4+ T cells and transmits the signals via a heterodimeric receptor composed of IL
-31 receptor A (IL-31RA) and oncostatin M receptor (OSMR), both of which are expressed in dorsal root ganglion
(DRG) neurons. However, the neuronal mechanism underlying IL-31–induced itch sensation is poorly understood.
By analyzing a mouse model for atopic dermatitis, we found that the expression of Tac2, which encodes neurokinin B
(NKB), markedly increased in the DRG neurons in response to IL-31. While NKB-deficient mice lost IL-31–induced
itch response, scratching behaviors induced by other pruritogens such as histamine, chloroquine and protease-
activated receptor 2 (PAR2) agonist were unaffected in the absence of NKB. NKB transmits the signal through
neurokinin 3 receptor (NK3R), a G protein-coupled tachykinin receptor. When wild-type mice were pre-treated with
NK3R antagonists, IL-31–induced scratching was significantly attenuated, without affecting itch responses induced by
other pruritogens. These results indicate that NKB-NK3R axis could be a novel therapeutic target controlling IL-31–
induced itch in AD patients.
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The carbohydrate structures of gangliosides and their different roles in the
sensory functions.

Shun Watanabe1,2, Motoki Morita1,2, Marie Abe1,2, Satoshi Sugama1,2, Mami Sagawa1,2,
Natsumi Nomura1,2, Misa Oyama1,2, Takashi Iwai1,2, Mitsuo Tanabe1,2

1Lab. Pharm., Sch. Pharm. Sci., Kitasato Univ., 2Medicinal Research Laboratories, Sch. Pharm., Kitasato Univ.

Gangliosides are abundant glycolipids in neural tissues and are divided into four groups such as o-, a-, b- and c-series
according to the number and position of sialic acids. We reported that intraplantar injection of GT1b, b-series
gangliosides, caused mechanical allodynia and Arthrobacter Ureafaciens sialidase that degrades sialyl conjugates
including gangliosides reduced inflammatory pain. Although both intraplantar and intrathecal injection of GM1, a-
series gangliosides, into naïve mice had no effects on mechanical thresholds, daily intrathecal injection of GM1
ameliorated mechanical allodynia during chronic inflammatory pain. Furthermore, intradermal injection of GM1
increased low dose chloroquine-induced itch. Arthrobacter Ureafaciens sialidase has low activity on the sialic acid of
GM1. Thus, F-11 cells (the dorsal root ganglion neuron derived cell line) treated with sialidase showed high intensity
staining using chorea toxin B subunit, GM1 binding protein, and shortened neurites. In addition, sialidase injection
reduced epidermal nerve fibers that elongated into epidermis during inflammation, indicating that axon retraction by
sialidase led to analgesic effects during inflammatory pain. These results suggested that gangliosides are involved in
different sensory functions according to their structure of carbohydrate chain.
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2-O-047
Pain inhibitory effect of macrophage / microglia function control using
DREADD system on neuropathic pain model

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

Wakayama Medical University, Med. Dept. Pharmacol.

Chronic neuroinflammation plays an important role in the molecular basis of neuropathic pain. It has been widely
accepted that the various immune cells contribute to the development of neuropathic pain. Among immune cells, the
role of macrophages and microglia has been well demonstrated. In this study, we evaluated the effects of
macrophages/microglia on neuropathic pain using mice that can induce Gi-Designer Receptors Exclusively Activated
by Designer Drugs（Gi-DREADD）driven by macrophages/microglia-specific cx3cr1 promoter (CX3CR1-hM4Di).
Neuropathic pain model mice were generated by partial sciatic nerve ligation (PSL) or anti-cancer drugs, 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,
attenuated mechanical allodynia in male CX3CR1-hM4Di mice after PSL or repeated administration of anticancer
drugs. In addition, 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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2-O-048
Do intrathecal PACAP-evoked aversive behaviors represent itch-like
behaviors ? － Possible involvement of PACAP signaling system in spinal
itch transmission in mice.

Takashi Kurihara1, Ryuta Ikeda2, Hiroki Saito1, Mayuko Murata2, Yuki Kambe1, Sho Kato2,
Takuya Okada3, Naoki Toyooka3, Hiroaki Gouda4, Atsuro Miyata1, Ichiro Takasaki2

1Dept. Pharmacol., Grad. Sch. Med. Dent. Sci., Kagoshima Univ., 2Dept. Pharmacol., Grad. Sch. Sci. Eng., Univ. of
Toyama, 3Dept. Biofunc. Mol. Chem., Grad. Sch. Sci. Eng., Univ. of Toyama, 4Dept. Anal. Phys. Chem., Sch.
Pharm., Showa Univ.

We have previously reported that a single intrathecal (i.t.) injection of PACAP or a PACAP type 1 (PAC1) receptor
selective agonist, maxadilan, in mice induced spontaneous aversive behaviors (licking/biting/scratching directed
toward the caudal part of body) for several hours. In this study, we explored possible involvement of itch-like
components in the aversive responses and evaluated the importance of PACAP/PAC1 receptor signaling in several
mouse models of itch.
The PACAP (i.t.)-evoked aversive behaviors were significantly inhibited by subcutaneous pretreatment with the μ-
opioid receptor antagonist naltrexone and i.t. pretreatment of bombesin-saporin. We also found that i.t. pretreatment
of PA-8, a novel small-molecule PAC1 receptor antagonist, attenuated 5-HT-induced scratching behaviors.
Furthermore, single oral administration of PA-8 suppressed itch-associated behaviors in both dry skin
(acetone/ether/water model) and 2,4-dinitrofluorobenzene (DNFB)-induced atopic dermatitis models. In addition,
the development of 5-HT and DNFB-induced itch-like behaviors was markedly depressed in PACAP deficient mice.
These results suggest that spinal PACAP/PAC1 receptor signaling is involved in in an important mechanism
underlying the itch-like behaviors, and blocking PAC1 receptor system may be a new strategy to manage itch
sensation.
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The L-type amino acid transporter LAT1 in leptin receptor-expressing
neurons controls body weight and systemic energy homeostasis in mice.

Park Gyujin1, Horie Tetsuhiro1, Yaka Inaba2, Takanori Yamada1, Manami Hiraiwa1,
Kazuya Fukasawa1,3, Katsuyuki Kaneda3, Hiroshi Inoue2, Eiichi Hinoi1

1Lab. Pharmacol., Dept. Bioactive Molecules, Gifu Pharmaceutical Univ., 2Metabolism and Nutrition Research
Unit, Institute for Frontier Science Initiative, Kanazawa Univ., 3Lab. Mol. Pharmacol., Inst. Med. Pharmaceut.
Health Sci., Kanazawa Univ.

L-type amino acid transporter 1 (LAT1), encoded by solute carrier transporter 7a5 (Slc7a5), plays a crucial role in
amino acid sensing and signal initiation in specific cell types. Although the pivotal expression and crucial role of LAT1
in the blood-brain-barrier have been determined, there is limited evidence regarding its potential role in neuronal
cells. Here, we identify LAT1 as a pivotal amino acid transporter for the regulation of body weight control and
systemic energy homeostasis through its expression in leptin receptor (LepR)-expressing neurons. The LepR-specific
deletion of Slc7a5 in mice led to obesity phenotype, with an increased white adipose tissue mass. Furthermore, Slc7a5
deficiency in LepR-expressing neurons showed along with decreased insulin sensitivity, physical activity, and energy
expenditure. These results suggest that LAT1 controls body weight and systemic energy homeostasis probably via its
expression in hypothalamic neurons in mice, thereby providing a novel target for metabolic diseases such as obesity
and type 2 diabetes.
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2-O-050
Role of hypothalamic orexin system in prevention of nonalcoholic
steatohepatitis (NASH) in obese mice

Hiroshi Tsuneki, Takahiro Maeda, Shinjiro Takata, Koyuki Otsuka, Kanta Kon, Tsutomu Wada,
Sasaoka Toshiyasu

Dept. Clin. Pharmacol., Univ. of Toyama

Non-alcoholic steatohepatitis (NASH) is a severe form of fatty liver disease induced by obesity. So far, no therapeutic
drug is available against NASH, because the pathogenic mechanism remains unclear. Since hypothalamic orexin
system is a main regulator of energy homeostasis, we investigated the role of orexin against NASH under obese
conditions, using orexin knockout (ORX-KO) mice fed high fat diet (HFD). ORX-KO mice showed severer obesity
and glucose intolerance on HFD, compared to wild-type controls. Also, remarkable NASH-like phenotypes were
observed in the liver of ORX-KO mice, such as the accumulation of triglyceride and the increase in the levels of
biomarkers for endoplasmic reticulum (ER) stress (phosphorylation of eIF2α, etc.), chronic inflammation (Tnfα
mRNA, etc.), and hepatic fibrosis (Tgfβ mRNA, etc.). When the HFD-fed ORX-KO mice were treated with orexin A
(i.c.v.), the hepatic ER stress and chronic inflammation were improved, whereas body weight was not altered. These
results indicate that the central action of orexin is required to prevent the development of NASH by reducing ER
stress and chronic inflammation in the liver under the obese condition. Hypothalamic orexin system may be a crucial
therapeutic target to promote the brain-liver network functions for preventing the progression of NASH.
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2-O-051
Development and characterization of an anti-diacylglycerol kinase zeta
monoclonal antibody for immunocytochemistry

Masato Sano1, Mika K. Kaneko1, Yukinari Kato1,2

1Dept. Antibody Drug Development, Grad. Sch. Med., Tohoku Univ., 2New Industry Creation Hatchery Center.,
Tohoku Univ.

Purpose: Diacylglycerol kinase (DGK) is an enzyme that converts diacylglycerol (DG) to phosphatidic acid (PA). As
both DG and PA serve as lipidic second messengers, DGK plays a pivotal role in controlling the balance of two
signaling pathways mediated by DG and PA in cellular functions. DGKζ, one member of the mammalian DGK
family, is reported to contain a nuclear localization signal, which suggests its functional role in the nucleus. In this
study, we aimed to develop anti-human DGKζ monoclonal antibodies (mAbs), which are useful for
immunocytochemistry (ICC) of human cultured cells.
Methods: Rats were immunized by injecting mouse DGKζ recombinant protein, and hybridoma cells were produced
by the fusion between myeloma cells and lymphocytes from medial iliac lymph node. Anti-DGKζ mAbs were
screened by using enzyme-linked immunosorbent assay, western blot (WB), and ICC analyses. The binding epitope of
anti-DGKζ antibodies were determined using WB.
Results: One of anti-DGKζ mAbs, DzMab-1 specifically detected DGKζ, and did not recognize DGKα and
DGKγ in WB. DzMab-1 is also useful in ICC analysis of HeLa cells. Epitope mapping demonstrated that Met1 and
Pro3 residues of human DGKζ is important for the binding of DzMab-1 to DGKζ.
Conclusion: DzMab-1 could be advantageous for ICC analyses for human DGKζ of human cell lines.
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2-O-052
Activation of Glucosylceramide synthesis by Src family tyrosine kinase.

Honda Takuya1, Kaisei Motoyoshi1, Junza Kasahara1, Kazuyuki Yamagata1,2,
Hiroyuki Nakamura1, Toshihiko Murayama1

1Lab. Chem. Pharm., Grad. Sch. Pharm. Sci., Chiba Univ., 2Dept. Mol. Diagnosis, Chiba Univ. Grad. Sch. of Med.

【Introduction】Glucosylceramide (GlcCer), a member of sphingolipids, is synthesized from Ceramide by
Glucosylceramide synthase (GCS). GlcCer and its metabolites are involved in cancer cell adhesion, migration, and
metastasis. It is well studied that the control of GCS protein level by transcriptional regulation. However, the
regulation of GCS enzymatic activity is not revealed. Our laboratory previously reported that the tyrosine kinase Src
regulated Ceramide metabolites. So, we focus on the effects of Src-mediated tyrosine phosphorylation to GCS
enzymic activity
【Results】To analyze the involvement of Src in GCS activity, we used v-Src, active mutant of Src, inducible
expression cell lines. First, we quantitated GlcCer synthesis from Ceramide using Nitrobenzoxadiazole (NBD)-labeled
Ceramide. v-Src expression increased the synthesis of GlcCer, and it was inhibited by SU6656, Src inhibitor.
Moreover, v-Src expression did not affect the protein level of GCS. Next, we analyzed the tyrosine phosphorylation of
GCS by v-Src. GCS Tyr-132 was phosphorylated by v-Src expression, and replacement of the GCS Tyr-132 with
phenylalanine decreased the GCS enzymic activity. These results suggest that v-Src-mediated tyrosine
phosphorylation increased GCS activity, and phosphorylation of GCS Tyr-132 is involved in GCS enzymic activity.
Further studies are needed to reveal the biological function of regulation of GCS enzymic activity by phosphorylation.
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2-O-053
Role of acid ceramidase in the degradation of N-acylethanolamines, a group
of anti-inflammatory and anorexic lipid mediators

Kazuhito Tsuboi1,2, Tatsuya Tai2,3, Ryouhei Yamashita4, Toru Uyama2, Yoko Okamoto4,
Shinji Go5, Etsuko Watanabe5, Iffat Ara Sonia Rahman2, Hitoshi Houchi3, Tamotsu Tanaka4,6,
Yasuo Okamoto1, Akira Tokumura4,7, Junko Matsuda5, Natsuo Ueda2

1Dept. Pharmacol., Kawasaki Med. Sch., 2Dept. Biochem., Kagawa Univ. Sch. Med., 3Dept. Pharm., Kagawa Univ.
Hosp., 4Grad. Sch. Biomed. Sci., Tokushima Univ., 5Dept. Pathophysiol. Metabol., Kawasaki Med. Sch., 6Grad. Sch.
Biosci. Bioindust., Tokushima Univ., 7Fac. Pharm., Yasuda Women's Univ.

N-Acylethanolamines (NAEs) constitute a class of lipid mediators and include palmitoylethanolamide,
oleoylethanolamide and anandamide, which show anti-inflammatory/analgesic, anorexic and cannabimimetic actions,
respectively. Acid ceramidase (AC) is a well-known lysosomal enzyme degrading ceramide (N-acylsphingosine). Our
earlier study showed that recombinant AC hydrolyzes not only ceramide but also NAEs in the cell-free assay system.
Here, we examined the biological significance of this NAE-hydrolyzing activity at cell and tissue levels. When
HEK293 cells were metabolically labeled with [14C]ethanolamine, overexpression of AC lowered the 14C-labeled NAE
level. LC-MS/MS analysis showed that the AC overexpression decreased the amounts of quantitatively major NAE
species. Furthermore, the knockdown of endogenous AC in LNCaP prostate cells increased the levels of NAE species.
Since saposin D is presumed to be an activator protein of AC, we compared AC activities between wild-type and
saposin D-deficient mice. The brain homogenate from the mutant mice showed much less hydrolysis rate for NAE as
well as ceramide. These results suggest a role of AC in the degradation of NAEs in cells and tissues.
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2-O-054
Hypertonicity-responsive ubiquitin ligase RNF183 promotes the lysosomal
degradation of Na,K-ATPase and NKCC1

Masayuki Kaneko, Takumi Okamoto, Kazunori Imaizumi

Dept. Biochem., Grad. Sch. Biomed. & Hlth. Sci., Hiroshima Univ.

We previously reported that RNF183, a member of the RING finger (RNF) ubiquitin ligase family, is specifically
expressed in the renal collecting duct and is induced under hypertonic conditions. However, its functional role under
such conditions remains unclear. In this study, we used the BirA proximity-biotinylation technique to identify
candidate substrates of RNF183; these included the α1 subunit of Na,K-ATPase and the basolateral Na-K-Cl
cotransporter (NKCC1). We confirmed that RNF183 interacted with the α1 subunit and with NKCC1. RNF183
ubiquitinated NKCC1 as well as the β1 subunit that, together with the α1 subunit, forms the Na,K-ATPase
complex. RNF183 promoted the translocation of the α1 and β1 subunits and NKCC1 from the plasma membrane to
lysosomes. In addition, RNF183 overexpression significantly reduced the expression levels of the α1 and β1 subunits
and NKCC1 compared to treatment with mock control or an RNF183 mutant. Chloroquine treatment of RNF183-
expressing cells inhibited this reduction in the protein levels of Na,K-ATPase and NKCC1. These results suggest that
Na,K-ATPase and NKCC1 are degraded in lysosomes by RNF183-mediated ubiquitination. Thus, RNF183 may play
an important role in the adaptation to continuous hypertonic conditions through the downregulation of
osmoregulatory transporters.
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2-O-055
In vivo Ca2+ imaging analysis of pancreatic β-cells and islets using
transgenic mice expressing a high-sensitivity ratiometric Ca2+ indicator

Kazunori Kanemaru1, Isamu Taiko1,2, Masamitsu Iino1

1Div. Cel. Mol. Pharm., Nihon Univ. Sch. Med., 2Dept. Physiol., Nihon Univ. Sch. Med.

Pancreatic β-cells release insulin in a Ca2+-dependent pulsatile manner to control blood glucose levels. Although the
Ca2+ signaling mechanism in β-cells has been extensively studied using in vitro and ex vivo preparations, its analysis
in living animals remains challenging. Therefore, while β-cell activities in vivo are under the influence of the
autonomic nervous system, various hormones and other bioactive substances, Ca2+ responses of β-cells under
physiological conditions have not been clarified. We here report a method to monitor and analyze in vivo β-cell Ca2+

activities using a transgenic mouse line expressing a genetically encoded ratiometric Ca2+ indicator, YC-Nano50.
Using the method, we visualized β-cell Ca2+ signals in laparotomized mice under anesthesia, and observed
synchronized Ca2+ oscillations in β-cells within individual islets. Furthermore, we succeeded in monitoring Ca2+

activities in multiple islets simultaneously, which may clarify the basis for a pulsatile insulin secretion. Further studies
in living animals using the new method is expected to help elucidate the mechanism of insulin secretion and the
etiology of diabetes.
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2-O-056
Effects of a novel RyR1 inhibitor on malignant hyperthermia model mice

Takashi Murayama1, Toshiko Yamazawa2, Takuya Kobayashi1, Nagomi Kurebayashi1,
Satoru Noguchi3, Ichizo Nishino3, Shuichi Mori4, Hiroyuki Kagechika4, Jose R. Lopez5, Paul
D. Allen6, Takashi Sakurai1

1Dept. Pharmacol., Juntendo Univ. Sch. Med., 2Dept. Mol. Physiol., Jikei Univ. Sch. Med., 3NCNP, 4Inst. Biomater.
Bioeng., Tokyo Med. Dent. Univ., 5Mount Sinai Med. Cent., 6Dept. Anesthesiol., Univ. Leeds

Type 1 ryanodine receptor (RyR1) is a Ca2+ release channel in the sarcoplasmic reticulum and plays an important role
in excitation-contraction coupling. Genetic mutations in RyR1 cause various skeletal muscle diseases including
malignant hyperthermia (MH). Since the main underlying mechanism of MH is hyperactive Ca2+ release by gain-of-
function of the RyR1 channel, inhibition of RyR1 is a promising treatment for the disease. We have recently
developed an efficient high-throughput screening platform for the RyR1 inhibitor and identified oxolinic acid as a
novel RyR1 inhibitor (Murayama et al., Mol Pharmacol, 94: 722-730, 2018). Structure development study has
resulted in the acquisition of several oxolinic acid derivatives (OAD) with greater potency (Mori et al., Eur J Med
Chem, 179: 837-848, 2019). In this study, we tested therapeutic effects of OAD on MH model mice carrying
mutation in the RYR1 gene. OAD reduced resting intracellular Ca2+ and suppressed caffeine-induced contracture in
skeletal muscle from heterozygous MH mice. The heterozygous mice died with an increased body temperature when
they were anesthetized by isoflurane. Pre-administration of OAD completely prevented rise in the body temperature
and death. In addition, OAD rescued the mice after they developed MH episodes. Similar results were also obtained
with MH model mice carrying different RyR1 mutation. These results suggest that OAD are a promising candidate for
effective treatment of MH.
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2-O-057
The production trial of high HPRT activity - low XOR activity - Uox knockout
mice

Makoto Hosoyamada1, Naoko Tomioka H1, Toshio Ohtsubo2

1Dept. Human Physiol. Pathol., Fac. Pharma-Sci., Teikyo Univ., 2Fukuoka Red Cross Hosp.

There are three differences between human and mouse in purine metabolism: lacking uricase (Uox); low
hypoxanthine phosphoribosyltransferase (HPRT) activity; high xanthine oxidoreductase (XOR) activity. However,
Uox knockout (UoxKO) mice have renal impairment due to urinary urate (purine) excretion approximately 25 times
that of humans. Thus, the suppression of urinary purine excretion is a challenge for use of UoxKO mice in urate and
nucleic acid research. We report the progress of high HPRT activity - low XOR activity UoxKO mice as human urate
metabolism model mice.
Xdh knockout (XdhKO) mice were mated with high HPRT activity UoxKO mice to produce high HPRT activity
XorKO-UoxKO mice. In collaboration with the National Institute of Genetics, human XDH transgenic (XDHtg) mice
were created by introducing a gene fragment linking human XDH cDNA downstream of the human XDH gene
promoter. The resulting mice were mated to try to produce HPRT high activity low XOR activity-UoxKO mice.
Although the urinary purine / creatinine (mol / mol) excretion ratio of high HPRT activity UoxKO mice was about 6
-8, that of high HPRT activity XorKO-UoxKO mice was halved to about 3. High HPRT activity XorKO-XORtg-
UoxKO mice were obtained and their urinary purine / creatinine excretion ratio was still around 3 and did not
decrease. When the normal feed CRF1 was changed to the purified feed AIN93M, the urinary purine / creatinine
excretion ratio was further halved to about 1.5. Therefore, excessive urinary purine excretion in mice is thought to be
derived from intestinal absorbed purine.
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2-O-058
Involvement of Vanin-1 in Renal Proximal Tubular Injury in Dahl-Salt
Sensitive Rats

Keiko Hosohata1, Denan Jin2, Shinji Takai2, Kazunori Iwanaga1

1Education and Research Center for Clinical Pharmacy, Osaka University of Pharmaceutical Sciences,
2Department of Innovative Medicine, Osaka Medical College

[Background]In salt-sensitive hypertension, reactive oxygen species (ROS) play a major role in the progression of
renal disease partly via activation of the mineralocorticoid receptor. Previously, we demonstrated that urinary vanin-1
is an early biomarker of oxidative renal tubular injury. However, it remains unknown whether urinary vanin-1 might
reflect the treatment effect.
[Objective]This study aimed to clarify the treatment effect for renal tubular damage in Dahl salt-sensitive (DS) rats.
[Methods]DS rats (6 weeks old) were given one of the following for 4 weeks: high-salt diet (8% NaCl), high-salt diet
plus superoxide dismutase mimetic, tempol (3 mmol/L in drinking water), high-salt diet plus eplerenone (100
mg/kg/day), and normal-salt diet (0.3% NaCl). After 4 weeks of the treatment, blood pressure was measured by the
tail-cuff method and kidney tissues were evaluated. ROS were assessed by measurements of malondialdehyde and by
immunostaining for 4-hydroxy-2-nonenal.
[Results]A high-salt intake for 4 weeks caused ROS and histological renal tubular damages in DS rats, both of which
were suppressed by tempol and eplerenone. Proteinuria and urinary N-acetyl-β-D-glucosaminidase exhibited a
significant decrease in DS rats receiving a high-salt diet plus eplerenone, but not tempol. In contrast, urinary vanin-1
significantly decreased in DS rats receiving a high-salt diet plus eplerenone as well as tempol. Consistent with these
findings, immunohistochemical analysis revealed that vanin-1 was localized in the renal proximal tubules but not the
glomeruli in DS rats receiving a high-salt diet, with the strength attenuated by tempol or eplerenone treatment.
[Conclusion]These results suggest that urinary vanin-1 is a potentially sensitive biomarker for ameliorating renal
tubular damage in salt-sensitive hypertension.
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2-O-059
Modulistat, a PHD inhibitor, ameliorated erythropoiesis in adenine-induced
nephropathy mice

Daisuke Nakano, Li Lei, Akira Nishiyama

Dept. Pharmacol., Kagawa Univ.

Aim: Erythropoietin (EPO) is essential for the hematopoiesis. Kidney is the major organ to produce EPO in adults, so
that kidney damage reduces its level in the body, resulting in anemia. Hypoxia-inducible factor is a well known
translational factor to induce adaptive responses in the cell, and plays significant role on the EPO gene translation in
the EPO producing cells. Therefore, the inhibitors of prolyl hydroxylase domain-containing protein (PHD) is awaited
for one of the new therapeutic strategies against renal anemia. Likewise, it can be predictable that tons of patients
who receive the PHD inhibitor have renal dysfunction as a cause of anemia, while the potential reno-protective effects
of PHD inhibitor have not been evaluated well. In the present study, we investigated the effects of modulistat, a PHD
inhibitor, on anemia and renal dysfunction when initiated after the onset of adenine-induced nephropathy.
Methods: Male C57Bl/6J mice received adenine orally for the induction of nephropathy. After the onset of
nephropathy, the mice were separated into 2 groups and received either vehicle or modulistat (3 mg/kg/day, p.o.) for
4 weeks.
Results: There was no difference in hematocrit level between vehicle- and modulistat-treated groups (34.8±0.9 vs.
34.8±0.6%). At 4 weeks of the administration, vehicle-treated mice showed significant anemia (hematocrit level:
28.5±1.0%), and modulistat ameliorated the anemia (44.3±1.4%). Vehicle-treated mice exhibited reduction of
creatinine clearance and body weight, increase in blood urea nitrogen, progressed histopathological changes, immune
cells infiltration and dehydration. Modulistat improved immune cells infiltration and dehydration but not the other
parameters.
Conclusion: Modulistat treatment after the onset of nephropathy could recover mice from anemia. Modulistat
improved some parameters of renal abnormality but unable to restore the renal function.
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2-O-060
The involvement of ferroptosis on cisplatin-induced nephrotoxicity

Yasumasa Ikeda1, Hirofumi Hamano2, Yuya Horinouchi1, Mitsuhiro Goda2, Yoshito Zamami2,
Licht Miyamoto3, Keisuke Ishizawa2, Koichiro Tsuchiya3

1Dept. Pharm., Tokushima Univ. Grad. Sch., 2Dept. Clin Pharm., Tokushima Univ. Grad. Sch., 3Dept. Med. Pharm.,
Tokushima Univ. Grad. Sch.

Background: Ferroptosis has been identified as iron-dependent regulated cell death, and it participates with a various
disorder including kidney disease. Cisplatin, a classical anti-cancer drug, causes nephrotoxicity, which is inhibited by
iron chelator. In the present study, we examined the involvement of ferroptosis on cisplatin-induced nephrotoxicity.
Methods: We used male mice with cisplatin-induced nephrotoxicity that were pretreated with vehicle or a ferroptosis
inhibitor. Mice were sacrificed at 48 hours later.
Results: Cisplatin administration actually augmented ferrous iron and hydroxyl radical production in the kidney.
Cisplatin-induced COX-2 expression, as well as lipid peroxide, was increased by cisplatin-treated kidney. An inhibitor
of ferroptosis also suppressed cisplatin-induced increased of COX-2 expression and lipid peroxide. Mice with cisplatin
administration developed kidney injury with renal dysfunction, and showed augmented oxidative stress, increased
apoptosis, and elevated inflammatory cytokines. However, most of these symptoms were suppressed by a ferroptosis
inhibitor.
Conclusion: Ferroptosis is suggested to involve cisplatin-induced nephrotoxicity.
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2-O-061
Bacterial toxin, streptolysin O caused vascular endothelial dysfunction:
Relationship between dysbiosis and hypertension

Masashi Mukohda1, Sho Nakamura2, Kosuke Takeya3, Akira Matsuda4, Takanori Yano5,
Risuke Mizuno1, Hiroshi Ozaki1

1Lab. of Vet. Pharm., Faculty of Vet. Med., Okayama Univ. of Science, 2Lab. of Animal Health, Faculty of Vet.
Med., Okayama Univ. of Science, 3Lab. of Biochem., Faculty of Vet. Med., Okayama Univ. of Science, 4Lab. of
Internal Med., Faculty of Vet. Med., Okayama Univ. of Science, 5Dept. Applied Microbio., Faculty of Science,
Okayama Univ. of Science

Emerging evidences provide a microbial imbalance (dysbiosis) is linked to several diseases including cardiovascular
diseases. It has been reported that Gram-positive Streptococcus genus is increased in feces of spontaneous
hypertensive rat (SHR) with increased intestinal permeability. However, the mechanism by which the dysbiosis
induces increased blood pressure remains unknown. We hypothesized that bacterial toxin derived from gut
Streptococcus genus in hypertension may cause dysregulation of blood pressure. In this study, we examined the effect
of streptolysin O, a streptococcal pyrogenic exotoxin, on vascular function using Wistar rat. Treatment with
streptolysin O (10-1000 ng/ml, 30 min) did not change contractile responses to phenylephrine or serotonin in aorta
(n=4). In contrast, streptolysin O significantly impaired acetylcholine-induced endothelial dependent relaxation in a
dose-dependent manner (n=6, p<0.05), while sodium nitroprusside-induced endothelial independent relaxation was
unchanged (n=4). Streptolysin O increased the level of eNOS phosphorylation at Thr495 (n=6). Endothelial
dysfunction caused by streptolysin O was attenuated by pan protein kinase C (PKC) inhibitor (Ro 31-8222, n=6,
p<0.05), PKCβ inhibitor (LY 333531, n=5, p<0.05) or selective PKCβ2 inhibitor (GCP53353, n=3, p<0.05). We
conclude that streptolysin O may cause increment of blood pressure through vascular endothelial dysfunction, which
is mediated by PKCβ2-induced phosphorylation of eNOS inhibitory site.
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2-O-062
Effects of chemerin-9 on contractility of isolated pulmonary artery from
pulmonary artery hypertensive rat

Ayaho Omori, Tomoko Kodama, Makoto Goshima, Chiharu Kakuda, Muneyoshi Okada,
Hideyuki Yamawaki

Lab. Vet Pharmacol., Sch. Vet. Med., Kitasato Univ.

Chemerin is an adipocytokine which binds to several receptors such as chemokine-like receptor 1 (CMKLR1) and
chemokine (CC motif) receptor-like 2 (CCRL2). Chemerin-9, an active fragment of chemerin, induces
vasoconstriction via CMKLR1. Pulmonary artery hypertension (PAH) is a fatal disease caused by the increased PA
resistance. We examined the effects of chemerin-9 on contractility of PA from monocrotaline (MCT)-induced PAH
rat. Isometric contraction of isolated PA from MCT-injected (MCT) rat was measured. Protein expression in lung or
plasma was measured by Western blotting. CMKLR1 localization in lung was measured by immunostaining.
Chemerin-9-induced contraction was significantly enhanced in PA from MCT rat compared with vehicle-injected
control (Cont) rat. The CMKLR1 expression was increased, while the expression of CCLR2, a decoy receptor was
decreased in lung from MCT rat. The plasma chemerin was increased in MCT rat. CMKLR1 was localized in
endothelium of PA from Cont rat, while it was localized in smooth muscle of PA from MCT rat. We for the first time
revealed that chemerin-9-induced contraction is enhanced in PA of MCT rat perhaps via increasing CMKLR1 but
decreasing CCLR2 in smooth muscle.
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2-O-063
Novel roles of histidine-rich glycoprotein in physiological placental
development and in prevention of hypertensive disorders of pregnancy.

Kiyoshi Teshigawara1, Keyue Liu1, Hidenori Wake1, Dengli Wang1, Shuji Mori2,
Hideo Takahashi3, Masahiro Nishibori1

1Dept. of Pharm., Okayama Univ. Grad. Sch. of Med., Dent. and Pharm. Sci., 2Sch. of Pharm., Shujitsu Univ.,
3Dept. of Pharm., Kinki Univ., Fac. of Med.

Hypertensive disorders of pregnancy (HDP) is a pathological condition with hypertension and vascular endothelial
cell dysfunction (inflammation) during the gestational period. Recently, it was reported that reduction level of plasma
histidine-rich glycoprotein (HRG) in human pregnant patients was correlated with the HDP seriousness. HRG is an
anti-inflammatory factor that controls the progression of systemic inflammatory pathology and mainly produced from
liver. However, HRG functions in HDP pathology and perinatal physiology have been still unknown. In this study, we
examined the involvement of plasma HRG on placental formation and hypertensive event during the gestational
period using C57BL/6 mice and HRG gene-deficient (HRG KO) mice. Plasma HRG level was decreased during the
gestational period in C57BL/6 mice. In addition, HRG reduction was restored at post-partum and did not depend on
the HRG gene expression in liver. Hysterectomy to the gestational C57BL/6 mice also restored the plasma HRG level
up to the normal level. When Human plasma-purified HRG was injected to C57BL/6 mice on nulliparity or gestation,
biological half-time of the injected HRG was short in the gestational mice compared with the nulliparous mice.
Moreover, HRG KO mice showed hypertension by the gestation, whereas rise in blood pressure did not observed in
the gestational C57BL/6 mice. The gestational HRG KO mice had fetal growth disorder and placental hyperplasia.
These results suggest that HRG may have a physiological function in the gestational period. Pregnant HRG KO mice
may be a HDP-like pathological model that causes abnormalities in the placental formation mechanism controlled by
HRG.
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Effects of NADPH oxidase deletion in the stroke-prone spontaneously
hypertensive rat

Koichi Fujikawa, Yuki Hashizoe, Toru Nabika

Dept. Funct. Pathol., Shimane Univ.

[Purpose] Blood pressure (BP) is controlled by the cardiovascular and neuroendocrine system by a complicated
manner, in which oxidative stress plays important roles. In this study, roles of Nox2 and Nox4, which are two major
subtypes of NADPH oxidases in BP regulation and cerebrovascular events were evaluated using Nox2- and Nox4-
deleted stroke prone spontaneously hypertension rat (SHRSP). [Methods and Results] Nox2- and Nox4-deficient
SHRSP (Nox2KO and Nox4KO, respectively) were produced by the genome editing technology using the
CRISPR/Cas9 system. Body weight of Nox4KO was greater than that of SHRSP at 12 weeks old or later. BP at 12
weeks was elevated in Nox4KO while reduced in Nox2KO when compared with SHRSP. Stroke latency under salt-
loading with 1% salt solution was longer in Nox2KO than in SHRSP. [Conclusion] Genetic deletion of Nox2 and
Nox4 affected BP and stroke latency in SHRSP. However, as the effects were rather small, Nox2 and 4 might not be
major contributors to the development of cardiovascular diseases in SHRSP.
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2-O-065
Fatty-acid-binding protein 3 is critical for α-Synuclein uptake and MPP+-
induced mitochondrial dysfunction in dopaminergic neurons

Ichiro Kawahata1, Luc Bousset2, Ronald Melki2, Kohji Fukunaga1

1Dept. Pharm., Grad. Sch. Pharm. Sci., Tohoku Univ., 2Lab. Neuro. Dis., CEA, MIRcen & CNRS

α-Synuclein is an abundant neuronal protein that accumulates in insoluble inclusions in Parkinson's disease and
other synucleinopathies. Fatty acids partially regulate α-Synuclein accumulation, and mesencephalic dopaminergic
neurons highly express fatty acid-binding protein 3 (FABP3). We previously demonstrated that FABP3 knockout
mice show decreased α-Synuclein oligomerization and neuronal degeneration of tyrosine hydroxylase (TH)-positive
neurons in vivo. In this study, we newly investigated the importance of FABP3 in α-Synuclein uptake, 1-methyl-4-
phenylpyridinium (MPP+)-induced axodendritic retraction, and mitochondrial dysfunction. To disclose the issues, we
employed cultured mesencephalic neurons derived from wild type or FABP3-/- C57BL6 mice and performed
immunocytochemical analysis. We demonstrated that TH+ neurons from FABP3+/+ mice take up α-Synuclein
monomers while FABP3-/- TH+ neurons do not. The formation of filamentous α-Synuclein inclusions following
treatment with MPP+ was observed only in FABP3+/+, and not in FABP3-/- neurons. Notably, detailed morphological
analysis revealed that FABP-/- neurons did not exhibit MPP+-induced axodendritic retraction. Moreover, FABP3 was
also critical for MPP+-induced reduction of mitochondrial activity and the production of reactive oxygen species.
These data indicate that FABP3 is critical for α-Synuclein uptake and mitochondrial functions in dopaminergic
neurons, thereby preventing synucleinopathies, including Parkinson's disease.
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2-O-066
The analysis for βCTF mediated vesicular traffic impairment in Alzheimer
disease

Nobumasa Takasugi, Nanaka Kaneshiro, Masato Komai, Takashi Uehara

1. Dept. Medicinal Pharmacol ., Grad. Sch. Med. Den. Pharmaceutical Sci., Okayama

[Background]
Recently, Amyloid β (Aβ) independent pathology is focused attention in Alzheimer's disease (AD) pathology.
Among them, endocytic dysfunction is the early pathogenic event before Aβ aggregates. A body of evidence
suggested that one of Aβ precursor protein (APP) metabolites, β-carboxyl-terminus fragment （βCTF）,
accumulated in endosomes and impaired the endocytic trafficking in AD brain. However, the molecular mechanism is
largely unknown. Previously, we identified TMEM30A (CDC50A) as the candidate partner for βCTF toxicity.
TMEM30A is a subcomponent of lipid flippase which translocate phospholipids such as a phosphatidylserine (PS)
from outer to inner side of lipid bilayers. In this study, we aimed to analyze how TMEM30A and βCTF complex
associates with vesicular trafficking in AD.
[Methods]
To investigate the molecular mechanism of βCTF mediated traffic impairment, we established BACE1 (β-secretase)
stable expression in SH-SY5Y cells. We analyzed the event induced by complex formation of TMEM30A and βCTF
using biochemical approach.
[Results]
We found that βCTF accumulation caused the interaction between TMEM30A and βCTF, which resulted in
endosomal characteristic change in SH-SY5Y(BACE1). Moreover, this complex formation affected on PS localization
in endosomes, which indicated the alteration of lipid flippase activity.
[Conclusion]
Our study suggests that TMEM30A and βCTF complex can induce traffic impairment via lipid flippase dysfunction
in AD. Although further analysis is required, our findings may contribute to the development of a novel AD therapy
based on the improvement of vesicular traffics.
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2-O-067
Functional analysis of Gpnmb gene in Alzheimer's disease model mice

Kohichi Kawahara, Natsuki Kumakura, Yukina Kojima, Takuya Hasegawa, Takehiko Maeda

Dept. Pharmacol., Fac. Pharm. Sci., Niigata Univ. Pharm. Appl. Life. Sci.

The onset and progression of Alzheimer's disease (AD) correlate with neuroinflammatory processes, and
inflammatory microglia (MG) are associated with AD-like pathology in a transgenic mouse model. We recently
developed a novel monoclonal antibody, 9F5, against one subtype (type 1) of rat primary MG, and identified the
antigen molecule for 9F5: truncated form of rat GPNMB/osteoactivin (Kawahara et al., GLIA, 2016). However, the
distribution and function of GPNMB+ type 1 MG in AD brain are largely unknown. In the present study, we
observed GPNMB+Iba1+ MG surrounding Aβ plaque in neocortex of amyloid precursor protein (APP23)
transgenic mice. In addition, GPNMB+Iba1+ MG were observed in non-plaque areas of hippocampus of APP23
mice. We generated Gpnmb knockout mice to investigate the functional relevance of GPNMB for microglia in vivo.
Homozygous Gpnmb-KO mice did not show any growth retardation including body weight loss, and the fertility was
normal. We observed that AD-related brain dysfunction in APP23 and 5xFAD mice were regulated by Gpnmb gene
dosage. These finding suggest that GPNMB-positive type 1 MG may play a role in regulation of neuropathological
process of AD.
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2-O-068
CRMP2 dephosphorylation at S522 rather than hyperphosphorylation as an
early-stage marker of Alzheimer's disease

Aderemi Caleb Aladeokin1, Tomoko Akiyama2, Ayuko Kimura2, Yayoi Kimura2, Hisashi Hirano2,
Maho Morishima3, Shigeo Murayama3, Takaomi Saido4, Yoshio Goshima1

1Dept. of Molecular Pharmacology & Neurobiology, Yokohama City University, Yokohama, Japan, 2Advanced
Medical Research Center, Yokohama City University, Yokohama, Japan, 3Lab. of Neuropathology, Tokyo
Metropolitan Institute of Medical Sciences, Tokyo, Japan, 4RIKEN Center for Brain, Saitama, Japan

Alzheimer's disease (AD) is a complex, incurable, and fatal neurodegenerative disorder characterized by progressive
memory loss with a very high mortality rate. AD neuropathological alterations begin years before the onset of clinical
symptoms and about 99.6% of candidate drugs targeting Aβ plaque the causal factor of AD have failed at various
stages of clinical trials. Thus, early diagnosis is an essential requirement for effective intervention. Phosphorylation of
collapsin response mediator protein 2 (CRMP2), a member of the CRMPs family, at the S522 site has been previously
reported to be aberrantly high in end-stage AD. In this study, the key phosphosignaling events at the early stage of
AD were investigated using hippocampal phosphoproteomic analysis of the AppNL-F mice model of early-stage AD.
This was followed by protein class enrichment and pathway analyses of the overrepresented protein classes and
pathways in the upregulated and downregulated phosphosites. Validation of phosphosites of the AD-related proteins
identified by the enrichment analyses of the early-stage AD mice hippocampus was carried out using the medial-
temporal lobes of human subjects diagnosed with early-stage AD. CRMP2 dephosphorylation was observed in human
subjects with early-stage AD compared to normal subjects. In this study, the implications of CRMP2
dephosphorylation with respect to AD and potential use as a biomarker and therapeutic intervention in early-stage
AD are presented.
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2-O-069
Identification of a polyglutamine protein aggregation inhibitor QAI1 and its
therapeutic effects on polyglutamine neurodegenerative diseases.

Yoshitaka Nagai1,2,3, Eiko N. Minakawa3, H. Akiko Popiel3, Hiroshi Yamane3, Masayoshi Tada4,
Toshiaki Takahashi4, Toshihide Takeuchi1,3, Hideki Mochizuki2, Tatsushi Toda5, Keiji Wada3,
Osamu Onodera4

1Dept. Neurotherapeutics, Grad. Sch. Med., Osaka Univ., 2Dept. Neurology, Grad. Sch. Med., Osaka Univ., 3Dept.
Degener Neurol Dis, Natl Ctr Neurology&Psychiatry, 4Dept. Neurology, Brain Res. Inst., Niigata Univ., 5Dept.
Neurology, Grad. Sch. Med., Univ. Tokyo

The polyglutamine (polyQ) diseases, including Huntington's disease and spinocerebellar ataxias (SCAs), are a group
of inherited neurodegenerative diseases which are caused by an abnormal expansion of the glutamine-encoding CAG
repeat in each causative gene. The expansion of the polyQ stretch triggers abnormal β-sheet conformational
transition and aggregation of polyQ-containing proteins, leading to neurodegeneration. Toward developing therapy
for polyQ diseases, we performed a high-throughput screening of a large small chemical compound library for polyQ
aggregation inhibitors using an in vitro turbidimetric aggregation assay. As a results, we identified PolyQ Aggregation
Inhibitor 1 (QAI1), which is a clinically-approved drug and is known to cross the blood-brain barrier. We revealed
QAI1 exerts its anti-aggregation property by inhibiting the upstream toxic β-sheet conformational transition of
polyQ proteins. QAI1 was shown to suppress polyQ aggregation and neurodegeneration in Drosophila models of
polyQ diseases. Most importantly, we successfully demontrated that oral administration of QAI1 ameliorates the
motor dysfunction in two polyQ disease model mice. Furthermore, QAI1 exerted its therapeutic effects even when
administered after the symptom onset. We are currently planning a clinical trial to investigate the efficacy of QAI1 as
a disease-modifying therapeutic candidate for polyQ disease patients.
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2-O-070
Phosphodiesterase 4 inhibitor and phosphodiesterase 5 inhibitor
combination therapy has antifibrotic and anti-inflammatory effects in mdx
mice with Duchenne muscular dystrophy

Yasunori Nio, Masayuki Tanaka, Yoshihiko Hirozane, Yo Muraki, Takanori Matsuo,
Mitsugi Ookawara, Masatoshi Hazama

Takeda pharmaceutical company

Duchenne muscular dystrophy (DMD) is the most common inherited muscular dystrophy. Patients experience DMD
in their 20s from cardiac or respiratory failure related to progressive muscle wasting. Currently, the only treatments
for the symptoms of DMD are available.Muscle fibrosis, a DMD feature, leads to reduced muscle function and muscle
mass, and hampers pharmaceutical therapeutic efficacy. Although antifibrotic agents may be useful, none is currently
approved. Phosphodiesterase 4 (PDE4) inhibitors have exhibited antifibrotic effects in human and animal models. In
this study,we showed beneficial effects of the PDE4 inhibitor piclamilast in the DMD mdx mouse. Piclamilast reduced
them RNA level of profibrotic genes, including collagen1A1, in the gastrocnemius and diaphragm, in the mdx mouse,
and significantly reduced the Sirius red staining area. The PDE5 inhibitors sildenafil and tadalafil ameliorated
functional muscle ischemia in boys with DMD, and sildenafil reversed cardiac dysfunction in the mdx mouse. Single-
treatment piclamilast or sildenafil showed similar antifibrotic effects on the gastrocnemius; combination therapy
showed a potent antifibrotic effect, and piclamilast and combination therapy increased peroxisome proliferator-
activated receptor-gamma coactivator-1a mRNA in mouse gastrocnemius. In summary, we confirmed that piclamilast
has significant antifibrotic effects in mdx mouse muscle and is a potential treatment for muscle fibrosis in DMD.
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2-O-071
Inhibition of transcription factor OASIS attenuated kidney fibrosis
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Makiko Maeda2, Kazunori Imaizumi3, Kotaro Matsumoto1, Yasushi Fujio1

1Laboratory of Clinical Science and Biomedicine, Grad. Sch. Pharm., Osaka Univ., 2Education and Research
Project for Pharm.D, Grad. Sch. Pharm., Osaka Univ., 3Department of Biochemistry, Grad. Sch. Biomed. & Health
Sci., Hiroshima Univ.

[Background] Since kidney fibrosis is a common pathway to many kidney diseases, prevention of kidney fibrosis could
be a therapeutic strategy for kidney diseases. Previously, we reported that old astrocyte specifically induced substance
(OASIS), a transcription factor, promotes proliferation of renal myofibroblasts, analyzed by in vitro assay. However,
the pathophysiological significance of OASIS in kidney fibrosis in vivo remains to be elucidated.
[Methods/Results] C57BL/6J mice were subjected to unilateral ureteral obstruction (UUO) to cause kidney fibrosis,
analyzed by Sirius red staining and hydroxyproline assay. AEBSF, an inhibitor of OASIS, suppressed kidney fibrosis at
day 7 after UUO. Moreover, kidney fibrosis was ameliorated in OASIS KO mice compared with WT mice,
accompanied by decreased proliferation of myofibroblasts. To explore the downstream of OASIS, DNA microarray
was performed using myofibroblasts from OASIS KO mice. Interestingly, it was found that bone marrow stromal
antigen 2 (BST2) was a candidate downstream gene of OASIS. Anti-BST2 antibody treatment attenuated UUO-
induced kidney fibrosis.
[Conclusion] OASIS contributes to the develop of kidney fibrosis by promoting the proliferation of myofibroblasts, in
part, through increased BST2 expression. OASIS could be a therapeutic target against kidney fibrosis.
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2-O-072
Reversal of myofibroblast phenotype due to the adhesion of Lung mixed
culture-derived epithelial cells (LMDEC)

Shuichi Matsuda1,2, Keita Ugai1, Hideki Mikami1,2, Masaki Suga1,2, Koichiro Tatsumi2,
Masahiko Hatano1, Yoshitoshi Kasuya1,3

1Dept. Biomed. Sci., Grad. Sch. Med., Chiba Univ., 2Dept. Respirology, Grad. Sch. Med., Chiba Univ., 3Dept.
Biochem. and Mol. Pharmacol., Grad. Sch. Med., Chiba Univ.

Fibroblast-to-myofibroblast differentiation is recognized as critical process of developing irreversible pulmonary
fibrosis through the excessive accumulation of extracellular matrix. To elucidate the factor that can induce
dedifferentiation of myofibroblast phenotype will provide a new therapeutic target for pulmonary fibrosis. We have
previously reported Lung mixed culture-derived epithelial cells (LMDECs) as the cell populations, collected from
crude culture of the mouse whole lung, satisfied some characteristics of Type-2 alveolar epithelial cells, and
ameliorated experimental pulmonary fibrosis. However, the mechanism as to how LMDECs exerts beneficial effects
on the pulmonary fibrosis remains to be clarified. We showed the myofibroblasts dedifferentiation induced by the
communication between LMDECs and myofibroblasts. The primary Myofibroblast-Like Cells (MyoLCs), exhibiting
increased expression of myofibroblast marker proteins (α-smooth muscle actin and ED-A-fibronectin), were isolated
from resected human fibrotic lung. Immunoblotting revealed reduced expression of myofibroblast marker proteins in
LMDEC/MyoLC direct contact co-culture, while LMDEC did not change expression of them in non-contact co-
culture. We will further investigate the association of LMDEC-derived membrane proteins with myofibroblast
dedifferentiation.
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2-O-073
Ferric chloride induces irreversible pulmonary fibrosis in mice
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Idiopathic pulmonary fibrosis (IPF) is a fatal respiratory disease with an unknown cause and poor prognosis. To
precisely know the pathophysiology of lung fibrotic disease, the appropriate animal model correlating to the pathology
of IPF is required. Its establishment may contribute to develop a new strategy for the treatment of patients with IPF.
From the transcriptome analysis using lung myofibroblasts derived from the patient with IPF, we found the possible
correlation between ferroptosis and lung fibrosis. Then, to investigate whether the intracellular overload of ferrous ion
in the lung parenchyma induces fibrotic formation, we subpleurally injected ferric chloride solution into the central
part of left upper lobe. Within 1 h post-injection, the intracellular elevation of ferrous ion and ROS was detected by
berlin blue and dihydrorhodamine, respectively. At 10 days post-injury, diffuse and severe fibrosis occurred in the
whole lung lobe, which was well associated with an excessive collagen deposition, an increase in expression of
myofibroblast markers and a decrease in static lung compliance. Likewise, the DNA array/gene set enrichment
analysis clearly showed the accumulation of extracellular matrix including collagen in the ferric chloride-injured lung.
In our model, it is noteworthy that a prominent hyperplasia of type2 alveolar epithelial cells was observed around the
fibrotic lesion and that progressive and irreversible fibrogenesis was verified by a follow-up survey at least for 6 weeks.
These features correlate to the pathology of IPF but are not observed in other existing mouse models. In conclusion,
we established a new reliable lung fibrosis model.
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Dissecting the role of CNOT6L deadenylase in pressure overload-induced
cardiac fibrosis
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Sch. of Med., 3NIBIOHN, 4OIST

Heart failure is a leading cause of death in developed countries. The role of mRNA regulation in the pathology of
heart failure remains elusive. CCR4-NOT complex is a multi-subunit protein complex constituting exonuclease-
mediated degradation of poly(A) tails of mRNA, a process called deadenylation. We had previously elucidated that
CNOT3, a scaffold subunit of the CCR4-NOT complex, is a crucial regulator of heart function (Cell 2010, Science
Signaling 2018). Here we analyzed the roles of deadenylase subunit in heart failure. After 2 weeks of transverse aortic
constriction (TAC)-induced pressure overload, expression of CNOT6L deadenylase subunit was markedly
upregulated in the hearts. Loss of CNOT6L significantly decreased cardiac contractility and enhanced fibrosis at 2
weeks after TAC. Analyses with transcriptome and CCR4-NOT RIP elucidated that CNOT6L targets mRNA of the
GeneX, which stimulates tissue fibrosis. Double knockout of GeneX and CNOT6L improved cardiac fibrosis and
dysfunction in single CNOT6 knockout mice. Our ongoing analyses are further elucidating cellular mechanisms for
CNOT6L - GeneX axis in heart failure. Thus, CNOT6L deadenylase contributes to prevent progression of heart
failure by suppressing expression of fibrotic geneX, implicating a potential therapeutic strategy of targeting mRNA
deadenylation.
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