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1) Hang, P.N.T, Tohda, M. and Matsumoto, K.: Developmental changes in expression and 
self-editing of adenosine deaminase type 2 pre-mRNA and mRNA in rat brain and cultured 
cortical neurons. Neurosci. Res. 61, 398-403; 2008. 

Abstract: Adenosine deaminase-1 and -2 (ADAR-1 and -2) are double-stranded RNA-specific enzymes 
involved in the editing of genes including serotonin 2C receptor (5-HT2CR) mRNA and ADAR-2 
pre-mRNA. We reported that the editing efficacy of 5-HT2CR mRNA altered during brain development in 
rats. The present study aimed to clarify if changes in the expression of ADAR genes and the editing of 
ADAR-2 pre-mRNA occur during development. The expression level of ADAR-1 mRNA was constant 
during development, whereas the expression levels of ADAR-2 mRNA and ADAR-2 pre-mRNA 
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markedly increased during development. ADAR-2 pre-mRNA possesses six editing sites. Editing of these 
sites did not occur during the embryonic period; however, the number of edited sites and the editing 
frequency at these sites increased after birth and cultivation period. These results suggest that the increases 
in ADAR-2 pre-mRNA editing and mRNA expression of the enzyme may play a role in development. We 
also discuss the relationship between 5-HT2CR mRNA editing and the expression/RNA editing of 
ADAR-1 and ADAR-2 mRNA. 

2) Tohda, M., Hayashi, H., Sukma, M. and Tanaka, K.: BNIP-3: A novel candidate for an 
intrinsic depression-related factor found in NG108-15 cells treated with Hochu-ekki-to, a 
traditional oriental medicine, or typical antidepressants. Neurosci. Res. 62, 1-8; 2008. 

Wakan-yaku is a type of Japanese and Sino traditional, systematized medical care that has been 
practiced for hundreds of years. To search for novel intrinsic factors related to the action of 
antidepressants, we used Hochu-ekki-to (HET), a Wakan-yaku medicine with antidepressive effects. First, 
we verified the quality of the HET by three-dimensional high-performance liquid chromatography and a 
cytotoxicity check in NG108-15 cells. We performed a DNA microarray analysis of the gene expression 
in cells treated with 50 micro/ml HET for more than 20 days. HET enhanced the expression of 125 (2.9%) 
genes and decreased the expression of 255 (6.0%) genes among the 4277 genes that were tested. The 
concentration-dependent increase in the expression of BCL2/adenovirus E1B 19-kDa protein-interacting 
protein 3 (BNIP-3) mRNA was particularly remarkable. A concentration-dependent increase in the 
expression of BNIP-3 mRNA was also observed when cells were treated with imipramine, mianserin, or 
milnacipran. These results suggest that BNIP-3 is a candidate for an intrinsic factor related to 
antidepressive effects and that Wakan-yaku theory may be useful for the identification of other intrinsic 
functional molecules. 

3) Zhao, Q., Matsumoto, K., Okada, H., Ichiki, H and Matsumoto, K.: Anti-hypertensive and 
anti-stroke effects of Chrysanthemum extracts in stroke-prone spontaneously hypertensive 
rats. J. Trad. Med. 25, 143-151; 2008. 

Abstract: Chrysanthemum flower is a herb included in several Kampo formulae such as chotosan. In this 
study, we investigated the effects of Chrysanthemum flower produced in Hubei (K1) and Guangdong (K2) 
provinces in China on the blood pressure and expressions of genes encoding nitric oxide synthase (NOS) 
and muscarinic receptor subtypes in the brain, using stroke-prone spontaneously hypertensive rats 
(SHR-SP). Administration of test drugs (K1 and K2 extracts: 1 – 2 g (dried herb weight)/kg/day, p.o.; 
nicardipine (NIC); 100 mg/kg/day, p.o., once daily for 4 weeks) was started when the average blood 
pressures of the animals reached >170 mmHg. K1 and K2 (2 g/kg/day), as well as NIC (100 mg/kg/day), 
produced a significant decrease in the average blood pressure without affecting the heart rate during the 
4-week period of drug administration; however, the blood pressures of the drug-treated groups returned to 
the vehicle-treated control level within a 2-week washout period. Stroke-associated symptoms and 
changes in gene expression of some hypertension-related biomarkers in the brain were assessed in 
SHR-SP after re-starting drug administration. K1 (1–2 g/kg/day), K2 (1–2 g/kg/day), and NIC (100 
mg/kg/day) significantly reduced the incidence of stroke-associated symptoms in SHR-SP. Moreover, the 
expression levels of genes encoding eNOS and nNOS, and M3 and M5 muscarinic receptors, but not those 
of genes encoding iNOS and M2 and M4 muscarinic receptors in the brain were significantly increased by 
K1 (1 g /kg/day), K2 (2 g/kg/day), and NIC (100 mg/kg/day). These results suggest that Chrysanthemum
K1 and K2 exhibit antihypertensive effects in a SHR-SP model and that the elevation of genes for NOS 
systems and M3 and M5 muscarinic receptors is relevant to the antihypertensive effects of this herb. 
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