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1) Hussein G., Nakamura M., Zhao Q., Iguchi T., Goto H., Sankawa U., and Watanabe H.:
Antihypertensive and neuroprotective effects of astaxanthin in experimental animals. Biol
Pharm. Bull., 28: 47-52, 2005.

Abstract: Astaxanthin is a natural antioxidant carotenoid that occurs in a wide variety of living
organisms. We investigated, for the first time, antihypertensive effects of astaxanthin (ASX-O) in
spontaneously hypertensive rats (SHR). Oral administration of ASX-O for 14 d induced a significant
reduction in the arterial blood pressure (BP) in SHR but not in normotensive Wistar Kyoto (WKY) strain.
The long-term administration of ASX-O (50 mg/kg) for 5 weeks in stroke prone SHR (SHR-SP) induced

~ a significant reduction in the BP. It also delayed the incidence of stroke in the SHR-SP. To investigate the
action mechanism of ASX-0, the effects on PGF(2alpha)-induced contractions of rat aorta treated with
N(G)-nitro-l-arginine methyl ester (L-NAME) were studied in vitro. ASX-O (1 to 10 uM) induced
vasorelaxation mediated by nitric oxide (NO). The results suggest that the antihypertensive effect of
ASX-0 may be due to a NO-related mechanism. ASX-O also showed significant neuroprotective effects
in ischemic mice, presumably due to its antioxidant potential. Pretreatment of the mice with ASX-O
significantly shortened the latency of escaping onto the platform in the Morris water maze learning
performance test. In conclusion, these results indicate that astaxanthin can exert beneficial effects in
protection against hypertension and stroke and in improving memory in vascular dementia.

2) Mahakunakorn P., Tohda M., Murakami Y., Watanabe H., and Matsumoto K.: Effects of
Choto-san and Its Related Constituents on Endogenous Antioxidant Systems. Biol. Pharm.
Bull., 28: 53-57, 2005.
Abstract: We previously reported that Choto—san acts as an antioxidant and cytoprotective agents
against H,O,-induced oxidative damage in NG108—15 cells, and the effect is due at least partly to the
phenolic compounds. To further investigate the detail mechanisms of this cytoprotection, effects of
Choto—san and related compounds on enzyme activities of antioxidant systems were examined.
Choto-san (5-100 pg/ml) and Chotoko (5-100 pg/ml) stimulated the activity of superoxide dismutase
(SOD), catalase and glutathione peroxidase (GPX). These also increased the level of glutathione.
Although Choto-san without Chotoko (w/0 CKO) did not show the effects on SOD and catalase, GPX
activity and glutathion content also, but weakly, stimulated by w/o CKO. The effects of phenolic
compounds, epicatechin, caffeic acid and quercetin were also investigated. Epicatechin stimulated
catalase, GPX and glutathion content, but not SOD. On the other hand, caffeic acid stimulated SOD
activity but had no effects on others. Quercetin stimulated all, although intensities were different
among. These results suggest that simultaneous induction of cellular antioxidant defense systems by
Choto—sam and its related constituents may be an important mechanisms underlying the protective
effects of Choto-san on ischemia—induced neuronal cells injury, and the characteristics of the
stimulative effects of phenolic compounds were depend on enzymes. ‘

3) Hayashi H., Tohda M., Watanabe H., Murakami Y., and Matsumoto K.: The Effects of
Choto-san on the mRNA Expression of Alzheimer's Disease Related Factors in the
Permanent Ischemic Rat Brain. Biol. Pharm. Bull., 28: 744-746, 2005.

Abstract: Choto-san is a Kampo medicine that has been used clinically for the treatment of dementia. We
measured the mRNA expressions of some factors related to Alzheimer's disease in a dementia model rat
brain. The expressions of beta-amyloid precursor protein, gamma-secretase, alpha7 nicotinic
acetylcholine receptor, neprilysin, and insulin degrading enzyme (IDE) were significantly increased on
day 4 after permanent occlusion of the bilateral common carotid arteries (2VO). Choto-san inhibited the
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enhancement of IDE expression caused by 2VO, although it failed to show any effects on the expressions
of the other molecules. These results suggest that Choto-san may produce a state in which it is not
necessary to induce IDE expression to demonstrate the anti-dementia effects.

4) Hussein G, Goto H., Oda S., Iguchi T., Sankawa U., Matsumoto K., and Watanabe H.:
Antihypertensive Potential and Mechanism of Action of Astaxanthin: II. Vascular Reactivity
and Hemorheology in Spontaneously Hypertensive Rats. Biol. Pharm. Bull., 28: 967-971,
2005. '

Abstract: The current study was designed to determine the effects of a dietary astaxanthin (ASX-O) on
vascular reactivity in spontaneously hypertensive rats (SHR), in order to verify its antihypertensive action
mechanism. We evaluated contractions induced by phenylephrine (Phe), angiotensin II (Ang II) and the
xanthine/xanthine oxidase (Xan/XOD) system, and relaxations induced by sodium nitroprusside (SNP) as
well as endothelium-dependent relaxations mediated by acetylcholine (ACh) in thoracic aorta of the SHR,
with and without ASX-O intervention. We also investigated the effects of ASX-O on blood rheology
using a microchannel array system. In this study, ASX-O showed a significant modulatory effect on nitric
oxide (NO)-induced vasorelaxation by the NO-donor SNP (p<0.05). However, it did not show significant
effects in restoring the impaired endothelium-dependent relaxation to ACh in the SHR. On the other hand,
the constrictive effects by Phe, Ang II and Xan/XOD were ameliorated by ASX-O (p<0.05). ASX-O also
demonstrated significant hemorheological effect by decreasing the microchannel transit time of whole
blood. In conclusion, the results suggest that ASX-O may act in modulating the blood fluidity in
hypertension, and that the antihypertensive effects of ASX-O may be exerted through mechanisms
including normalization of the sensitivity of the adrenoceptor sympathetic pathway, particularly
[alpha]-adrenoceptors, and by restoration of the vascular tone through attenuation of the Ang II- and
reactive oxygen species (ROS)-induced vasoconstriction.

5) Murakami Y., Zhao Q., Harada K., Tohda M., Watanabe H., and Matsumoto K.: Choto-san,
a Kampo formula, improves chronic cerebral hypoperfusion-induced spatial learning deficit
via stimulation of muscarinic M, receptor. Pharmacol, Biochem. Behav., 81: 616-625, 2005.

Abstract: A recent double-blind and placebo-controlled study demonstrated a beneficial effect of
Choto-san, a Kampo (traditional medicine of Japan) formula, on cognitive impairment in patients with
vascular dementia. However, the neuronal mechanism underlying the therapeutic effects of this formula
remains to be clarified. Using a chronic cerebral hypoperfusion model, we investigated the effect of
Choto-san on cognitive dysfunction in mice to clarify its mechanism of actions. Chronic cerebral
hypoperfusion was induced by permanent occlusion of both the common carotid arteries (2VO).
Choto-san and Uncaria, a major constituent of Choto-san, caused an improvement in 2VO-induced
learning deficits, whereas Uncaria-free Choto-san did not. The effects of Choto-san and Uncaria were
blocked by pirenzepine, a selective muscarinic M; antagonist. In a tube-dominance test, 2VO induced an
increased rates of assertive behavior in mice. 2VO mice administered Choto-san showed significantly
reduced rates of assertive behavior compared to vehicle-treated controls, whereas Uncaria-free Choto-san
and Uncaria had little effect on 2VO-induced assertive behavior. 2VO caused a significant decrease in the
level of acetylcholine (ACh) contents in the brain, and the daily administration of Choto-san or Uncaria
raised the ACh level to that in the sham-operated controls. These results suggest that Choto-san has an
ameliorating effect on the spatial memory deficit caused by chronic hypoperfusion, and that the effect is
mainly attributable to Uncaria. Moreover, it was suggested that the effects of Choto-san and Uncaria are
at least partly mediated by stimulation of the muscarinic M; receptor.

6) Nguyen T.T.H., Murakami Y., Tohda M., Watanabe H., and Matsumoto K.: Social isolation

stress-induced oxidative damage in mouse brain and its modulation by majonoside-R2, a
Vietnamese ginseng saponin. Biol. Pharm. Bull., 28: 1389-1393, 2005.
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Abstract: Stressors with a physical factor such as immobilization, electric foot shock, cold swim, etc.,
have been shown to produce oxidative damage to membrane lipids in the brain. In this study, we
investigated the effect of protracted social isolation stress on lipid peroxidation activity in the mouse brain
and elucidated the protective effect of majonoside-R2, a major saponin component of Vietnamese
ginseng, in mice exposed to social isolation stress. Thiobarbituric acid reactive substance (TBARS), one
of the end products of lipid peroxidation reaction, levels were increased in the brains of mice subjected to
6-8 weeks of mice to social isolation stress. Measurements of NO metabolites (NOy) also revealed a
significant increase of NO production in the brains of socially isolated mice. Moreover, the depletion of
brain glutathione content, an endogenous antioxidant, in socially isolated animals occurred in association
with the rise in lipid peroxidation. The intraperitoneal administration of majonoside-R2 (10-50 mg/kg)
had no effect on TBARS, NO, or glutathione levels in the brains of group-housed control mice but it
significantly suppressed the increase in TBARS and NO levels and the decrease in glutathione levels
caused by social isolation stress. These results suggest that subjecting mice to 6-8 weeks of social
isolation stress produces oxidative damage in the brain partly via enhancement of NO production, and that
majonoside-R2 exerts a protective effect by modulating NO and glutathione systems in the brain.

7 Matsumoto K., Morishige R., Murakami Y., Tohda M., Takayama H., Sakakibara 1., and
Watanabe H.: Suppressive effects of isorhynchophylline on 5-HT,, receptor function in the
brain: behavioural and electrophysiological elucidation. Eur. J. Pharmacol., 517: 191-199,
2005.

Abstract: Isorhynchophylline (IRHY) is a major oxindole alkaloid found in Uncaria species which have

long been used in traditional Chinese medicine. Here, we investigated the effects of IRHY and

IRHY-related alkaloids on 5-HT receptor-mediated behavioural responses in mice and 5-HT-evoked

current responses in Xenopus oocytes expressing 5-HT,4 or 5-HT,¢ receptors. IRHY dose-dependently

inhibited 5-HT,s receptor-mediated head-twitch but not 5-HT;, receptor-mediated head-weaving
responses evoked by 5-methoxy-N,N-dimethyltryptamine. Pretreatment with reserpine, a monoamine-
depleting agent, enhanced the head-twitching, but did not influence the effect of IRHY on the behavioural
response. Isocorynoxeine (ICOX), an IRHY-related alkaloid in which the configuration of the oxindole
moiety is the same as in IRHY, also reduced the head-twitch response in reserpinized mice over the same

dose range as IRHY, while both rhynchophylline and corynoxeine, stereoisomers of IRHY and ICOX, did

not. None of the alkaloids tested had an effect on meta-chlorophenylpiperazine-induced hypolocomotion,

a 5-HTyc receptor-mediated behavioural response. In experiments in vitro, IRHY and ICOX

dose-dependently and competitively inhibited 5-HT-evoked currents in Xenopus oocytes expressing

5-HT,4 receptors, but had less of a suppressive effect on those in oocytes expressing 5-HT,¢ receptors.

These results indicate that IRHY and ICOX preferentially suppress 5-HT»4 receptor function in the brain

probably via a competitive antagonism at 5-HT, receptor sites and that the configuration of the oxindole

moiety of IRHY is essential for their antagonistic activity at the 5-HT,, receptor.

8) Li X., Matsumoto K., Murakami Y., Tezuka Y., Wu Y., and Kadota S.: Neuroprotective
effects of Polygonum multiflorum on nigrostriatal dopaminergic degeneration induced by
paraquat and maneb in mice. Pharmacol. Biochem. Behav., 82:345-352, 2005.

Abstract: The neuroprotective effects of Polygonum multiflorum extract (PME) and its two fractions,
ethanol-soluble PME (PME-I) and -insoluble PME (PME-II) fractions, on the degeneration of
nigrostriatal dopaminergic neurons induced by a combination of paraquat and maneb (PQMB) were
investigated in male C57BL/6 mice. The mice were treated twice a week over 6 weeks with
intraperitoneal injections of PQMB. This combination caused a reduction of spontaneous locomotor
activity, motor incoordination, and declines of dopamine levels in the striatum and tyrosine
hydroxylase-positive neurons in the substantia nigra. Administration of PME and PME-I once daily for a
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total of 46 days during the 6-week period of PQMB treatment and an 8-day period following the
termination of PQMB treatment significantly attenuated the impairment of behavioral performance and
the decrease in striatal dopamine levels and substantia nigral tyrosine hydroxylase-positive neurons in the
PQMB-treated animals, whereas the administration of PME-II had no effect on these behavioral,
neurochemical and histological indices. The present findings suggest that PME has a beneficial influence
on parkinsonism induced by PQMB and that the effects of PME are attributable to some substance(s)
included in the ethanol-soluble fraction of PME.

9) Zhao Q., Murakami Y., Tohda M., Watanabe H., and Matsumoto K.: Preventive effect of
chotosan, a Kampo medicine, on transient ischemia is mediated by stimulation of
muscarinic M; but not nicotinic receptor. Biol. Pharm. Bull., 28: 1873-1878, 2005.

Abstract: We have previously shown using a water maze task that transient 2 vessel occlusion (T2VO)
induced learning deficit in mice and that the deficit was prevented by pre-treatment of mice with
chotosan, a Kampo prescription. In this study, we investigated the mechanism underlying the preventive
effect of chotosan on T2VO-induced learning deficit. Chotosan administration 1 hour before T2VO
operation prevented leaning impairment. The extract of Uncaria, a major constituent of chotosan, also
had a protective effect on learning impairment in T2VO mice, whereas Uncaria-free chotosan did not had
no beneficial effect on maze performance of T2VO mice. The ameliorative effect of chotosan was
blocked by pirenzepine, a muscarinic M, antagonist, but not by mecamylamine, a nicotinic receptor
antagonist. Acetylcholine (ACh) content in the hippocampus of T2VO mice was significantly lower than
that in the hippocampus of sham-operated control mice. Chotosan and Uncaria administration attenuated
T2VO-induced reduction of ACh levels in the brain. These results suggest that the preventive effect of
chotosan on transient ischemia-induced learning impairment is mainly attributable to the effect of
Uncaria and that the ameliorative effect is mediated by stimulation of muscarinic M, receptor.

10) Sukma M., Tohda M., Watanabe H., and Matsumoto K.: The mRNA expression differences
of RNA editing enzymes in differentiated and undifferentiated NG108-15 cells. J. Pharmcol.
Sci., 98: 467-470, 2005.

Abstract: We previously reported that NG108-15 cells contain intrinsic serotonin 2C receptor
(5-HT2CR). The effects of imipramine, a 5-HT2CR antagonist, on cell growth, cell viability, and the
5-HT2CR mRNA level were investigated in this study. Repeated treatment with imipramine at
concentrations of 1 — 10 uM for 5 days inhibited cell growth in a concentration-dependent manner without
affecting cell viability. In addition, the level of 5-HT2CR mRNA was elevated. At 30 uM, imipramine
significantly reduced cell viability. Our findings suggest that the effect of imipramine on neuronal growth
may be related to its effects on 5S-HT2CR.

11) Nguyen M.T.T., Aware S., Tezuka Y., Shi L., Zadi F.H., Ueda J., Tran Q.L., Murakami Y.,
Matsumoto K., and Kadota S.: Hypouricemic effect of acacetin and 4,5-O-dicaffeoylquinic
acid methyl ester on serum uric acid levels in potassium oxonate-pretreated rats. Biol
Pharm. Bull., 28: 2231-2234, 2005.

1) Matsumoto K., Pinna G, Puia G., Guidotti A., and Costa E.: Social isolation stress-induced
aggression in mice: a model to study the pharmacology of neurosteroidogenesis. Stress, 8(2):
85-93, 2005.

2) MAEM=, A Guidotti, E. Costa: 2 FL QEBER - BEES : W70 R -
allopregnanolone RNEES, BRI S Maw, 126(2): 107-112, 2005,
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