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1) Ahmed K., Furusawa Y., Tabuchi Y., Emam HF., Piao JL., Hassan MA., Yamamoto T.,
Kondo T., Kadowaki M.: Chemical inducers of heat shock proteins derived from medicinal
plants and cytoprotective genes response.

International Journal of Hyperthermia 28:1-8, 2012.

Abstract: Environmental stress induces damage that activates an adaptive response in any organism. The

cellular stress response is based on the induction of cytoprotective proteins, the so-called stress or heat

shock proteins (HSPs). HSPs are known to function as molecular chaperones which are involved in the
therapeutic approach of many diseases. Therefore in the current study we searched nontoxic chaperone
inducers in chemical compounds isolated from medicinal plants. Screening of 80 compounds for their

Hsp70-inducing activity in human lymphoma U937 cells was performed by western blotting. Five

compounds showed significant Hsp70 up-regulation among them shikonin was most potent. Shikonin was

able to induce Hsp70 at 0.1 uM after 3 h without activation of heat shock transcription factor 1 (HSF-1). It
also induces significant reactive oxygen species generation. The expression level of genes responsive to
shikonin was studied using global-scale microarrays and computational gene expression analysis tools.

Significant increase in the nuclear factor erythroid 2-related factor 2 (Nrf2, NFEL2L2) -mediated

oxidative stress response was observed that leads to the activation of HSP. The results of gene chip

analysis were further confirmed by real-time qPCR assay. In short, the detailed mechanisms of Hsp70
induction by shikonin is not fully understood, Nrf2 and its target genes might be involved in the Hsp70
up-regulation in U937 cells.

2) Lee J., Yamamoto T., Kuramoto H., Kadowaki M.: TRPV1 expressing extrinsic primary
sensory neurons play a protective role in mouse oxazolone-induced colitis.
Autonomic Neuroscience 166:72-76, 2012.
Abstract: TRPV1 expressing sensory neurons which have been considered to be largely associated with
neurogenic inflammation were chemically denervated by capsaicin treatment in neonatal mice. However,
neonatal capsaicin treatment aggravated mouse oxazolone-induced colitis, and did not affect the
expression of calcitonin gene-related peptide (CGRP)- or substance P-immunoreactive nerve fibers in the
colon. Meanwhile, the capsaicin-induced contraction was absent in the colon of neonatal capsaicin
treatment mouse. These results suggest a protective role of TRPV1 expressing extrinsic sensory neurons in
oxazolone-induced colitis and the involvement of some neurotransmitter other than CGRP and substance P
in the pathogenesis of the colitis.

3) Kageyama-Yahara N., Wang X., Katagiri T., Wang P., Yamamoto T., Tominaga M.,
Kadowaki M.: Suppression of phospholipase Cyl phosphorylation by cinnamaldehyde
inhibits antigen-induced extracellular calcium influx and degranulation in mucosal mast
cells.

Biochemical and Biophysical Research Communications. 416:283-288, 2011.

Abstract: Antigen-IgE-mediated mucosal mast-cell activation is critical in the development of food

allergies. Cinnamaldehyde, a major constituent of Cinnamomi cortex, dose-dependently inhibited the

antigen-IgE-induced degranulation of mucosal-type bone-marrow derived mast cells (mBMMCs) and

RBL-2H3 cells. Cinnamaldehyde also suppressed the elevation of the intracellular Ca® level that is

induced by the extracellular Ca®" influx in antigen-IgE-stimulated mBMMCs. Furthermore, tyrosine

phosphorylation of phospholipase C (PLC) y1, which is a crucial activation switch for the intracellular

Ca’" mobilization in mast cells, was attenuated by cinnamaldehyde. Together, our results demonstrated



that cinnamaldehyde suppressed the intracellular Ca®* mobilization and the degranulation of mucosal mast
cells by inhibiting the activity of the IgE receptor-PLCy-Ca®" influx pathway. These findings suggest that
cinnamaldehyde may have therapeutic potential in mucosal mast cell-related allergic diseases, such as
food allergies.

4) Rangel M., Cabrera MP., Kazuma K., Ando K., Wang X., Kato M., Nihei K., Hirata 1Y.,
Cross TJ., Garcia AN., Faquim-Mauro EL., Franzolin MR., Fuchino H., Mori-Yasumoto K.,
Sekita S., Kadowaki M., Satake M., Konno K.: Chemical and biological characterization of
four new linear cationic a-helical peptides from the venoms of two solitary eumenine wasps.
Toxicon 57:1081-1092, 2011

Abstract: Four novel peptides were isolated from the venoms of the solitary eumenine wasps Eumenes

rubrofemoratus and Eumenes fraterculus. Their sequences were determined by MALDI-TOF/TOF (matrix

assisted laser desorption/ionization time-of-flight mass spectrometry) analysis, Edman degradation and
solid-phase synthesis. Two of them, eumenitin-R (LNLKGLIKKVASLLN) and eumenitin-F

(LNLKGLFKKVASLLT), are highly homologous to eumenitin, an antimicrobial peptide from a solitary

eumenine wasp, whereas the other two, EMP-ER (FDIMGLIKKVAGAL-NH(2)) and EMP-EF

(FDVMGIIKKIAGAL-NH(2)), are similar to eumenine mastoparan-AF (EMP-AF), a mast cell

degranulating peptide from a solitary eumenine wasp. These sequences have the characteristic features of

linear cationic cytolytic peptides; rich in hydrophobic and basic amino acids with no disulfide bond, and
accordingly, they can be predicted to adopt an amphipathic a-helix secondary structure. In fact, the CD

(circular dichroism) spectra of these peptides showed significant a-helical conformation content in the

presence of TFE (trifluoroethanol), SDS (sodium dodecylsulfate) and asolectin vesicles. In the biological

evaluation, all the peptides exhibited a significant broad-spectrum antimicrobial activity, and moderate
mast cell degranulation and leishmanicidal activities, but showed virtually no hemolytic activity.

5) Kageyama-Yahara N., Suehiro Y., Yamamoto T., Kadowaki M.: RabSa regulates surface

expression of FceRI and functional activation in mast cells.

Biological & Pharmaceutical Bulletin 34:760-763, 2011.
Abstract: Surface expression levels of high-affinity immunoglobulin E (IgE) receptors (FceRI) on mast
cells are regulated by constitutive internalization from the plasma membrane, which is thought to be an
important determinant of FceRI-mediated signaling potential. However, molecular mechanism of FceRI
trafficking has remained poorly understood. Rab proteins are small guanosine 5'-triphosphatases
(GTPases) involved in the regulation of membrane traffic. In particular, Rab5 has been shown to regulate
transport in the early endocytic pathway, whereas it is not known whether the FceRI surface expression
levels are regulated by Rab5. In this study, we investigated the role of individual Rab5 isoforms in mast
cells by small interfering RNA knockdown method. Our results demonstrate that Rab5a knockdown
enhanced FceRI-dependent mast cell activation and upregulated FceRI surface expression in its steady
state. In contrast, Rab5c¢ knockdown caused suppression of the activation. These findings revealed
modulatory and individual roles of Rab5 isoforms in mast cell functions.

6) Takasuka H., Hayashi S., Koyama M., Yasuda M., Aihara E., Amagase K., Takeuchi K.:
Carbon monoxide involved in modulating HCO” secretion in rat duodenum.
Journal of Pharmacology and Experimental Therapeutics 377:293-300, 2011.
Abstract: We examined the effect of the tricarbonyl-dichlororuthenium (II) dimer (CORM-2), a carbon
monoxide (CO) donor, on duodenal HCO; secretion in rats and investigated whether endogenous CO
produced by heme oxygenase (HO) is involved in the regulation of this secretion. Under urethane
anesthesia, a duodenal loop was perfused with saline, and HCO;" secretion was measured at pH 7.0 using a



pH stat method. CORM-2, biliverdin, FeCl,, or ruthenium (III) chloride hydrate (RuCl;) was applied to the
loop for 5 min. The mucosal application of CORM-2 dose-dependently increased HCO;™ secretion,
whereas neither RuCls, FeCl,, nor biliverdin had an effect. The stimulatory effect was significantly
attenuated by indomethacin but not N(G)-nitro-L-arginine methyl ester. The application of CORM-2
increased the mucosal prostaglandin (PG) E(2) content of the duodenum. The acid-induced HCO;
response was markedly inhibited by indomethacin and Sn(IV) protoporphyrin IX dichloride (SnPP; an
inhibitor of HO) but not Cu(Il) protoporphyrin dichloride, and the inhibitory effect of SnPP was
significantly reversed by pretreatment with hemin, a substrate of HO. Perfusion of the duodenal loop with
100 mM HCI for 2 h caused a few hemorrhagic lesions in the mucosa, and this response was significantly
worsened by the prior administration of SnPP and indomethacin. The expression of HO-1 but not HO-2
protein was up-regulated in the duodenum after the acid treatment. These results suggest that CO,
generated endogenously or exogenously, stimulates HCO3™ secretion in the duodenum, and this effect is
mediated by endogenous PGs. It is assumed that HO/CO plays a role in maintaining the integrity of the
duodenal mucosa.

7) Ise F., Takasuka H., Hayashi S., Takahashi K., Koyama M., Aihara E., Takeuchi K.:
Stimulation of duodenal HCO® secretion by hydrogen sulphide in rats: relation to
prostaglandins, nitric oxide and sensory neurones.

Acta Physiologica 201:117-126, 2011.

Abstract: AIM: We examined the effect of H,S on duodenal HCOs™ secretion in rats and investigated the

mechanism involved in this response. METHODS: Animals were fasted for 18 h and anaesthetized with

urethane. A duodenal loop was perfused with saline, and HCO3" secretion was measured at pH 7.0 using a

pH stat-method. The loop was perfused at a rate of 0.2 mL min-" with NaHS (H,S donor: 0.1-1 mm) for 5

min or 10 mm HCI for 10 min. Indomethacin or I-NAME [nitric oxide (NO) synthase inhibitor] was given

s.c. 30 min or 3 h, respectively, before NaHS or acidification, while glibenclamide (K(ATP) channel

blocker) or propargylglycine (cystathionine-g-lyase inhibitor) was given i.p. 30 min before. RESULTS:

Mucosal perfusion with NaHS dose dependently increased the HCO3™ secretion, and this effect was

significantly attenuated by indomethacin and [-NAME as well as by sensory deafferentation, but not by

glibenclamide. Mucosal prostaglandin E, (PGE,) production and luminal release of NO were both
increased by NaHS perfusion. Mucosal acidification stimulated HCO3™ secretion concomitant with an
increase in PGE, and NO production, and these responses were mitigated by propargylglycine. The
duodenal damage induced by acid (100 mm HCI for 4 h) was aggravated by pre-treatment with
propargylglycine. CONCLUSION: These results suggest that H,S increases HCO3™ secretion in the rat
duodenum, and that this action is partly mediated by PG and NO as well as by capsaicin-sensitive afferent
neurones. It is assumed that endogenous H,S is involved in the regulatory mechanism of acid-induced
HCO3" secretion and mucosal protection in the duodenum.

OB

1) Takeuchi K., Kita K., Hayashi S., Aihara E.: Regulatory mechanism of duodenal bicarbonate
secretion: Roles of endogenous prostaglandins and nitric oxide.
Pharmacology & Therapeutics 130:59-70, 2011.
Abstract: The secretion of HCO3" in the duodenum is increased by exogenous prostaglandin (PG) E(2)
and mucosal acidification, the latter being accompanied by a rise in mucosal PGE(2) content and nitric
oxide (NO) release. The stimulatory effect of PGE(2) is mediated intracellularly by both Ca** and
3',5'-adenosine cyclic adenosine monophosphate (cAMP), and this action is inhibited by EP3 and EP4
antagonists. The secretion is also increased by NOR3 (NO donor), and this response is mimicked by



O

dibutyryl 3',5'-cyclic guanosine monophosphate (dbcGMP) and attenuated by indomethacin. Mucosal
acidification stimulates HCO3" secretion with concomitant increases in mucosal PGE(2) production and
NO release. The effects on HCOz secretion and PGE(2) production are inhibited by indomethacin
[nonselective cyclooxygenase (COX) inhibitor] and SC-560 (selective COX-1 inhibitor) but not rofecoxib
(selective COX-2 inhibitor). N(G)-nitro-l-arginine methyl ester [I-NAME: nonselective NO synthase
(NOS) inhibitor], but not aminoguanidine [selective inducible NOS inhibitor], attenuates the acid-induced
HCO3™ secretion and NO release in an l-arginine-sensitive manner. In addition, the response to PGE(2) is
potentiated by vinpocetine [phosphodiesterase (PDE) 1 inhibitor] and cilostamide (PDE3 inhibitor), while
the response to NOR3 is increased by vinpocetine. We conclude that endogenous PGs and NO are both
involved in the local regulation of acid-induced duodenal HCOs™ secretion; COX-1 and constitutive NOS
are key enzymes responsible for the production of PGs and NO, respectively; NO stimulates HCO3”
secretion by increasing PG production; PGE(2) stimulates HCO3™ secretion via activation of EP3/EP4
receptors; and both PDE1 and PDE3 are involved in the regulation of duodenal HCO3™ secretion.
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3) Kanauchi Y., Yamamoto T., Kadowaki M.: Nicotine improves symptoms in murine
oxazolone-induced ulcerative colitis by inhibiting migration of plasmacytoid dendritic cells
through alpha7 nicotinic acetylcholine receptors.

Digestive Disease Week, 2011, 5. 7-10, Chicago, U.S.A.

4) Hayashi S., Kurata N., Amagase K., Kato S., Takeuchi K.: Lubiprostone prevents NSAID-induced
small intestinal damage by suppression of inflammatory mediators’ expression via EP4 receptors.
Digestive Disease Week, 2011, 5. 7-10, Chicago, U.S.A.

5) Takeuchi K., Amagase K., Aihara E., Hayashi S.: Carbon monoxide involved in modulating
HCO3- secretion in rat duodenum.

Digestive Disease Week, 2011, 5. 7-10, Chicago, U.S.A.

6) Koyama M., Dogishi K., Hayashi S., Takeuchi K.: Lubiprostone stimulates HCO3- secretion in rat
stomach and duodenum mediated by different EP receptor subtypes.
Digestive Disease Week, 2011, 5. 7-10, Chicago, U.S.A.

7) Takeuchi K., Hayashi S., Amagase K., Kato S., Matsui M.: Activation of muscarinic acetylcholine
receptor subtype 4 is essential for carbachol-induced acid secretion in mice: relation to D
cells/somatostatin.

Digestive Disease Week, 2011, 5. 7-10, Chicago, U.S.A.

8) Kurata N., Hayashi S., Takeuchi K.: Cinacalcet, a calcium-sensing receptor agonist, prevents
NSAID-induced small intestinal lesions by increasing mucus/fluid secretions and down-regulating
inflammatory mediators’ expression.

Digestive Disease Week, 2010, 5. 7-10, Chicago, U.S.A.

9) Kadowaki M., Kanauchi Y., Yamamoto T.: Nicotine improves symptoms in murine
oxazolone-induced colitis by inhibiting migration of plasmacytoid DC through alpha7 nicotinic
acetylcholine receptors.
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