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O  Original papers
1) Mahakunakorn P., Tohda M., Murakami Y., Matsumoto K. and Watanabe H.: Antioxidant
and Free Radical-Scavenging Activity of Choto-san and Its Related Constituents. Biological
& Pharmaceutical Bulletin 27:38-46, 2004.
Abstract: The antioxidant properties of Choto-san and its related constituents such as Chotoko and Choto-san with-
out Chotoko, and phenolic compounds contained in Chotoko such as epicatechin, caffeic, acid.and quercetin were
evaluated. In the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical-scavenging assay, the scavenging activity of
Chotoko (ICso 14.3 pg/ml) was found to be higher than that of Choto-san (ICso 206.2 pg/ml) and Choto-san without
Chotoko (ICso 244.3 pg/ml). Epicatechin (ICso 10.4 uM), caffeic acid (ICso 13.8 uM), and quercetin (ICso 7.1 uM)
also revealed scavenging activity against DPPH radicals. Choto-san (ICso 67.7 ug/ml) exhibited stronger inhibitory
activity against superoxide anion formation than Choto-san without Chotoko (ICso 92.4 png/ml) but weaker activity
than Chotoko (ICso 18.3 pg/ml). The generation of superoxide anion was also inhibited by epicatechin (ICso 175.2
uM), caffeic acid (ICso 141.7 uM), and quercetin (ICso 18.7 uM). In a hYdroxyl radical-scavenging experiment,
Choto-sah (ICso 2.4 mg/ml), Chotoko (ICso 2.2 mg/ml), Choto-san without Chotoko (ICso 2.8 mg/ml), epicatechin
(ICso 3.9 mM), caffeic acid (ICso 3.6 mM), and quercetin (ICso 1.9 mM) exhibited activity. In NG108-15 cells, when
added simultaneously with H,O2 (500 pM), Choto-san (250 ug/ml), Chotoko (250 pg/ml), Choto-san without
Chotoko (500 pg/ml), epicatechin (200 pM), caffeic acid (200 uM), and quercetin (200 uM) effectively protected
cells from oxidative damage. In conclusion, the present results provide evidence that Choto-san acts as an antioxi-
dant and cytoprotective agent against oxidative damage, which is due at least partly to the phenolic compounds con-
tained in Chotoko.

2 ) Sumanont Y., Murakami Y., Tohda M., Vajragupta O., Matsumoto K. and Watanabe H.:
Evaluation of the nitric oxide radical scavenging activity of manganese complexes of
curcumin and its derivative. Biological & Pharmaceutical Bulletin 27:170-173, 2004.

Abstract: Curcumin manganese complex (CpCpx) and diacetylcurcumin manganese complex (AcylCpCpx) were
determined as to their effect on the nitric oxide radical scavenging in vifro method using a sodium nitroprusside gen-
erating NO system compared with their parent compound and astaxanthin, an extreme antioxidant. All compounds
effectively reduced the generation of nitric oxide radicals in a dose dependent manner. They exhibited strong NO
radical scavenging activity with low ICso values. The ICso values of curcumin, diacetylcurcumin, CpCpx and
AcylCpCpx obtained are 20.39+4.10 puM, 28.76+1.48 pM, 9.79+1.50 uM and 8.090.99 pM, respectively.
CpCpx and AcylCpCpx show greater NO radical scavenging than their parent compounds, curcumin and
acetylcurcumin (AcylCp), respectively. However, the ICso values of curcumin and related compounds were found to

be less than astaxanthin, an extreme antioxidant, with the lower ICso value of 3.4270.50 uM.

3) Tohda M. and Watanabe H.: Molecular cloning and characterization of a novel sequence, vof-
16, with enhanced expression in permanent ischemic rat brain. Biological & Pharmaceutical
Bulletin 27:1228-1235, 2004.

Abstract: We reported previously that chronic hypoperfusion induced by permanent occlusion of the bilateral com-
mon carotid arteries (2VO) in rats caused progressive cognitive deficits and neuronal damage in the hippocampus
and the white matter. These changes are similar to those observed in human dementia. Reverse transcription-
polymerase chain reaction (RT—PCR) differential display was carried out to identify mRNAs encoding the intrinsic
factors involved in permanent ischemia from the 2VO rat brain. Over 20 clones which showed different expression
levels in 2VO and sham-operated rats were isolated. One of these, named vof-16, was markedly enhanced the ex-
pression by 2VO. The whole sequence of vof-16 mRNA was 2098 nt. The distribution of vof-16 transcripts was ex-
amined by RT-PCR and in situ hybridization. The results revealed that vof-16 was abundant in the hippocampus, the
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tenia tecta, the piriform cortex and the area around the aorta. The expression levels of vof-16 in 2VO and sham-
operated rat hippocampus were determined by a quantitative PCR method. The expression was abundant in the
hippocampus of rats with cognitive impairment induced by 2VO. In contrast, the expression levels of vof-16 were
lower in the 2VO rats with no impairment and in sham-operated rats. These results suggest that the expression levels

of vof-16 may be related to the cognitive impairment induced by chronic ischemia after 2VO.

4) Tohda M., Sukma M. and Watanabe H.: RNA editing and short variant of serotonin 2C re-
ceptor mRNA in neuronally differentiated NG108-15 cells. Journal of Pharmacological
Sciences 96:164-169, 2004.

Abstract: Two types of serotonin 2C subtype receptor mRNA, receptor-type and short variant, has been reported.
The expression of the receptor-type mRNA could be detected as well as the short variant in NG108-15 cells by using
a high temperature stable reverse transcriptase and the expression of the receptor-type mRNA was enhanced in drug-
induced neuronal differentiated cells. The deleted sequence of the short variant include the RNA editing site by
adenosine deaminase. Analysis of the sequence at the editing site revealed that the mRNA of undifferentiated cells
was highly edited at sites A and B and that cytosine deaminase activity may also be involved in neuronal differen-

tiation.

5) Kang T.H., Murakami Y., Takayama H., Kitajima M., Aimi N., Watanabe H. and Matsumoto
K.: Protective effect of rhynchophylline and isorhynchophylline on in vitro ischemia-induced
neuronal damage in the hippocampus: putative neurotransmitter receptors involved in their
action. Life Sciences 76:331-343, 2004.

Abstract: Rhynchophylline and isorhynchophylline are major tetracyclic oxindole alkaloid components of Uncaira
species, which have been long used as medicinal plants. In this study we examined the protective effects of
rhynchophylline and isorhynchophylline on in vitro ischemia-induced neuronal damage in the hippocampus and in-
teraction of these alkaloids with neurotransmitter receptors in a receptor expression model of Xenopus oocytes. In
vitro ischemia was induced by exposing the hippocampal slices to oxygen- and D-glucose-deprived medium over 8
min. The resultant neuronal damage was elucidated as deterioration of population spike (PS) amplitudes evoked
trans-synaptically by electrical stimulation of Schéffer collaterals and recorded in the CA1l area. Rhynchophylline
and isorhynchophylline, as well as the N-methyl-D-aspartate (NMDA) antagonist (= )-2-amino-5-phosphono-va-
leric acid (APV), the muscarinic M receptor antagonist pirenzepine, and the 5-HT> receptor antagonist ketanserin,
attenuated the in vitro ischemia-induced neuronal damage in a concentration-dependent manner. There was no dif-
ference in the extent of protection against the neuronal damage between rhynchophylline and isorhynchophylline
treatment. In Xenopus oocytes expressing the rat brain receptors encoded by total RNA, both rhynchophylline and
isorhynchophylline reduced muscarinic receptor- and 5-HT> receptor-mediated current responses in a competitive
manner. Together with our previous findings that rhynchophylline and isorhynchophylline have a non-competitive
antagonistic effect on the NMDA-type ionotropic glutamate receptors, the present results suggest that these alkaloids
exert their protective action against ischemia-induced neuronal damage by preventing NMDA, muscarinic Mi, and

5-HT: receptors-mediated neurotoxicity during ischemia.

6 ) Tohda M., Matsumoto K., Hayashi H., Murakami Y. and Watanabe H.: DNA array analysis
of gene expression changes by Choto-san in the ischemic rat brain. Journal of Traditional
Medicines 21:182-186, 2004.

Abstract: The effects of Choto-san on gene expression in the dementia model rat brain were studied using a DNA
microarray system. Choto-san inhibited the expression of 181 genes that has been enhanced by permanent occlusion

of the bilateral common carotid arteries (2VO). Choto-san also reverced the expression inhibition of 32 genes
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induced by 2VO. These results may suggest that Choto-san, which has been therapeutically used as an

antidementive drug, shows therapeutic effects through gene expression changes.

7) Tohda M., Suwanakitch P., Jeenapongsa R., Hayashi H., Watanabe H. and Matsumoto K.:
Expression changes of the mRNA of Alzheimer's disease related factors in the permanent
ischemic rat brain. Biological & Pharmaceutical Bulletin 27:2021-2023, 2004.

Abstract: The rat with permanent occlusion of the bilateral common carotid arteries (2VO) is useful model for the
study of dementia. The expression changes of amyloid precursor protein (APP), secretase, a7 nicotinic acetylcholine
receptor (a7NicR) and acetylcholine esterase (AChE), which are involved in Alzheimer's disease, were examined by
quantitative RT/PCR in this model rat brain. The expression of APP, a7NicR and secretase were increased 4 days
after 2VO. The a7NicR level at 2 days after operation already tended to increase. These result suggest that a7NicR
expression was enhanced at early stage of brain ischemia. Using this model to find drugs which regulate the a7NicR

expression will be useful to assay the materials with anti-dementive effect.
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1) Matsumoto K. Pinna G., Watanabe H., Guidotti A., Costa.: Social isolation stress: Behavioral and
Neurochemical Aspects. 5th World Congress on Stress, 2004, 6/18-19, London.
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OZ Dt Others
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Pramote Mahakunakorn: Study on oxindole alkaloids isolated from Uncaria species: neurotransmitter receptor-

W

based approaches for treating and preventing neurodegenerative disorders with memory impairment





