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1) Waiwut P., Shin MS,, Inujima A., Zhou Y., Koizumi K., Saiki I., and Sakurai H.: Gomisin N
enhances TNF-o-induced apoptosis via inhibition of the NF-kB and EGFR survival
pathways. Mol. Cell Biochem., 350: 169-175, 2011.

Abstract: Tumor necrosis factor (TNF-a) is a pleiotropic cytokine that plays an important role in the

control of cell proliferation, differentiation, and apoptosis. TNF-a-induced apoptosis is limited by

TAK1-mediated activation of NF-kB (mainly p65-p50 hetrodimer) signaling pathway. We have recently

reported that TAK1 regulates phosphorylation of EGFR at Ser-1046/7 through p38 MAPK, which

cooperates with NF-xB in TNF-a-induced apoptosis. The present study investigated the effect of gomisins

A and N, dibenzocyclooctadiene lignans isolated from the fruit of Schisandra chinensis, on

TNF-o-induced apoptosis in HeLa cells. Gomisins A and N strongly promoted TNF-a-induced cleavage of

caspase-3 and PARP-1, which are key markers of apoptosis. We found that gomisin N, but not gomisin A,

inhibited the TNF-o-induced activation of NF-xB by suppressing the activation of IKKa. Gomisin N also

inhibited p38-mediated phosphorylation of the EGFR at Ser-1046/7 and subsequent endocytosis of EGFR,
another prosurvival pathway. The findings suggested that gomisin N enhanced TNF-a-induced apoptosis
by suppressing of NF-kB and EGFR signaling pathways.

2) Oka H., Goto H., Koizumi K., Nakamura S., Tsuneyama K., Zhou Y., Jo M., Fujimoto T.,
Sakurai H., Shibahara N., Saiki I., and Shimada Y.: Effect of Hachimijiogan against Renal
Dysfunction and Involvement of Hypoxia-Inducible Factor-lo in the Remnant Kidney
Model. Evid Based Complement. Alternat. Med., 2011: 348686, 2011.

Abstract: In chronic renal failure, hypoxia of renal tissue is thought to be the common final pathway
leading to end-stage renal failure. In this study the effects of hachimijiogan, a Kampo formula, were
studied with respect to hypoxia-inducible factor (HIF). Using remnant kidney rats, we studied the effects
of hachimijiogan on renal function in comparison with angiotensin Il receptor blocker. The result showed
that oral administration of hachimijiogan for seven days suppressed urinary protein excretion and urinary
8-OHdG, a marker of antioxidant activity, equally as well as oral administration of candesartan cilexetil. In
contrast, the protein volume of HIF-1a in the renal cortex was not increased in the candesartan cilexetil
group, but that in the hachimijiogan group was increased. In immunohistochemical studies as well, the
expression of HIF-1a of the high-dose hachimijiogan group increased compared to that of the control
group. Vascular endothelial growth factor and glucose transporter 1, target genes of HIF-1a, were also
increased in the hachimijiogan group. These results suggest that hachimijiogan produces a protective
effect by a mechanism different from that of candesartan cilexetil.

3) Kimura M., Shibahara N., Hikiami H., Yoshida T., Jo M., Kaneko M., Nogami T., Fujimoto
M., Goto H., and Shimada Y.: Traditional Japanese formula kigikenchuto accelerates
healing of pressure-loading skin ulcer in rats. Evid Based Complement. Alternat. Med., 2011:
592791, 2011.

Abstract: We evaluated the effect of kigikenchuto (KKT), a traditional Japanese formula, in a modified

rat pressure-loading skin ulcer model. Rats were divided into three groups, KKT extract orally

administered (250 or 500 mg/kg/day for 35 days) and control. KK T shortened the duration until healing,.

Immunohistochemically, KKT increased CD-31-positive vessels in early phase and increased a-smooth

muscle actin-(a-SMA-) positive fibroblastic cells in early phase and decreased them in late phase of

wound healing. By Western blotting, KKT showed the potential to decrease inflammatory cytokines

(MCP-1, IL-1pB, and TNF-a) in early phase, decrease vascular endothelial growth factor in early phase and

increase it in late phase, and modulate the expression of extracellular protein matrix (a-SMA, TGF-p1,

bFGF, collagen 111, and collagen I). These results suggested the possibility that KKT accelerates pressure
ulcer healing through decreases of inflammatory cytokines, increase of angiogenesis, and induction of
extracellular matrix remodeling.

4) Yamada M., Hayashida M., Zhao Q., Shibahara N., Tanaka K., Miyata T., and Matsumoto

K.: Ameliorative effects of yokukansan on learning and memory deficits in olfactory
bulbectomized mice. J. Ethnopharmacol., 135: 737-746, 2011.



Abstract: AIM OF THE STUDY: Yokukansan (YKS) is a Japanese traditional herbal medicine and has
been used for the treatment of the behavioral and psychological symptoms of dementia (BPSD). The
present study aimed to clarify the effects of YKS on learning and memory impairments, and its
mechanisms of action in olfactory bulbectomized (OBX) mice, one of the animal models of Alzheimer's
disease (AD). MATERIALS AND METHODS: OBX or sham-operated ddY mice were treated with
YKS or donepezil (DPZ), a reference drug, and their cognitive performances were tested by the modified
Y-maze test, novel object recognition test, and fear conditioning test to elucidate the spatial working
memory, non-spatial short-term memory, and long-term memory, respectively. After completing the
behavioral experiments, the expression level of cholinergic marker proteins and the activity of
acetylcholinesterase (AChE) in the brain were analyzed by western blotting and Ellman's method,
respectively. RESULTS: OBX caused spatial working memory and non-spatial working memory
impairments that were reversed by YKS and also by DPZ; however, YKS failed to affect the long-term
memory deficits. Amelioration of the spatial working memory by YKS was reversible by scopolamine, a
muscarinic receptor antagonist. YKS treatment reversed OBX-induced down-regulation of choline
acetyltransferase and muscarinic muscarinic M1 receptor expression without affecting muscarinic Ms
receptor expression or AChE activity. CONCLUSION: These results demonstrate that YKS improves
short-term memory deficit caused by OBX and that the effect is at least partly mediated by muscarinic
receptor stimulation and the normalization of central cholinergic systems. The present findings also
suggest that YKS has a therapeutic effect not only on BPSD, but also on memory impairment of AD.

5) Refaat A., Zhou Y., Suzuki S., Takasaki I., Koizumi K., Yamaoka S., Tabuchi Y., Saiki I., and
Sakurai H.: Distinct roles of transforming growth factor-beta-activated kinase 1
(TAK1)-c-Rel and interferon regulatory factor 4 (IRF4) pathways in human T cell
lymphotropic virus 1-transformed T helper 17 cells producing interleukin-9. J. Biol. Chem.,
286: 21092-21099, 2011.

Abstract: Investigation of helper T cell markers in HTLV-1-transformed cell lines demonstrated that

HuT-102 has an IL-9-producing Th17 phenotype. We confirmed the vital role of retinoic acid-related

orphan receptor C, a Th17 transcription factor, in the expression of IL-17. Interferon regulatory factor 4

(IRF4), a transcription factor overexpressed in all HTLV-1-infected cells, regulated 1L-17 and IL-9

concomitantly. We further demonstrated a novel pathway for the regulation of Tax-induced cytokines,

IL-9 and IL-6, through TAK1-mediated nuclear accumulation of c-Rel. A microarray analysis for IRF4

knocked down HuT-102 cells showed a significant up-regulation in the set of genes related to Th1, mainly

IFN-y and several transcription factors. T-bet and IRFI, but not STAT1 and IRF9, participated in

counteracting the inhibitory effect of IRF4 on the production of IFN-y. Finally, suppression of both IRF4

and c-Rel resulted in the reduced proliferation. Collectively, these findings indicate that TAK1-c-Rel and

IRF4 pathways play distinct roles in the maintenance of IL-9-producing Th17 phenotype of

HTLV-1-transformed cells.

6) Prangsaengtong O., Koizumi K., Senda K., Sakurai H., and Saiki I.: eNOS and Hsp90
interaction directly correlates with cord formation in human lymphatic endothelial cells.
Lymphat. Res. Biol., 9: 53-59, 2011.

Abstract: Endothelial nitric oxide synthase (eNOS) and heat shock protein 90 (Hsp90) have been reported

to contribute to angiogenesis and lymphangiogenesis. However, the functions of these proteins during

lymphangiogenesis are unclear. In the present study, we first observed the cord formation pattern of
human dermal microvascular lymphatic endothelial cells (HMVEC-dLy) on Matrigel over 2 to 8 h. The
length of cord formation increased, peaked at 4 h, and then started to decline after 6 to 8 h of incubation.

siRNA-targeted NOS3 significantly reduced the cord formation ability of HMVEC-dLy cells by 27%

relative to control. This result confirmed the importance of eNOS in cord formation by human lymphatic

endothelial cells. In addition, immunoprecipitation and Western blotting indicated that the interaction
between eNOS and Hsp90 was maximal at 4 h, and then the proteins dissociated. This interaction
correlated with the observation of cord formation of human lymphatic endothelial cells on Matrigel.

Moreover, we found that the eNOS level decreased as the eNOS and Hsp90 complex disassociated during

the late stage of cord formation. An Hsp90 inhibitor, 17-DMAG, was able to inhibit the eNOS and Hsp90

interaction, decrease the level of eNOS, and significantly inhibit cord formation to 38% of the level



observed in the control. For the first time, we report that the interaction between eNOS and Hsp90 plays an
important role in determining eNOS levels and in regulating cord formation of human lymphatic
endothelial cells in vitro.

7) Park CH., Noh JS., Kim JH., Tanaka T., Zhao Q., Matsumoto K., Shibahara N., and
Yokozawa T.: Evaluation of Morroniside, Iridoid Glycoside from Corni Fructus, on
Diabetes-Induced Alterations such as Oxidative Stress, Inflammation, and Apoptosis in the
Liver of Type 2 Diabetic db/db Mice. Biol. Pharm. Bull., 34: 1559-15685, 2011.

Abstract: The present study was conducted to examine whether morroniside has an ameliorative effect on

diabetes-induced alterations such as oxidative stress, inflammation, and apoptosis in the liver of type 2

diabetic db/db mice. Morroniside (20 or 100 mg/kg body weight/d, per os (p.0.)) was administered every

day for 8 weeks to db/db mice, and its effect was compared with vehicle-treated db/db and m/m mice. The
administration of morroniside decreased the elevated serum glucose concentration in db/db mice, and
reduced the increased oxidative biomarkers including the generation of reactive oxygen species and lipid
peroxidation in the liver. The db/db mice exhibited the up-regulation of nicotinamide adenine dinucleotide

phosphate oxidase subunits, NF-E2-related factor 2 (Nrf2), heme oxygenase-1, nuclear factor-kappa B,

cyclooxygenase-2, inducible nitric oxide synthase, monocyte chemotactic protein-1, and intracellular

adhesion molecule-1 levels in the liver; however, morroniside treatment significantly reduced those

expressions. Moreover, the augmented expressions of apoptosis-related proteins, Bax and cytochrome c,

were down-regulated by morroniside administration. Hematoxylin-eosin staining showed that the

increased hepatocellular damage in the liver of db/db mice improved on morroniside administration.

Taking these into consideration, our findings support the therapeutic evidence for morroniside

ameliorating the development of diabetic hepatic complications via regulating oxidative stress,

inflammation, and apoptosis.

8) Arita M., Yoshimoto M., Suwa K., Hirai A., Kanaya S., Shibahara N., and Tanaka K.:
Database for Crude Drugs and Kampo Medicine. Genome Informatics, 25: 1-11, 2011.
Abstract: A wiki-based repository for crude drugs and Kampo medicine is introduced. It provides
taxonomic and chemical information for 158 crude drugs and 348 prescriptions of the traditional Kampo
medicine in Japan, which is a variation of ancient Chinese medicine. The system is built on MediaWiki
with extensions for inline page search and for sending user-input elements to the server. These functions
together realize implementation of word checks and data integration at the user-level. In this scheme, any
user can participate in creating an integrated database with controlled vocabularies on the wiki system.

Our implementation and data are accessible at http://metabolomics.jp/wiki/.

9) Park CH., Tanaka T., Kim JH., Cho EJ., Park JC., Shibahara N., and Yokozawa T.:
Hepato-protective effects of loganin, iridoid glycoside from Corni Fructus, against
hyperglycemia-activated signaling pathway in liver of type 2 diabetic db/db mice. Toxicology,
290: 14-21, 2011.

Abstract: Accumulating evidence indicates that uncontrolled diabetes leads to the progression of diabetic

complications such as liver disorder. The present study was carried out to elucidate the protective role of

loganin extracted from Corni Fructus against hepatic oxidative stress caused by type 2 diabetes. Loganin

(20 or 100mg/kg body weight/day, p.o.) was administered every day for 8§ weeks to db/db mice, and its

effect was assessed on comparison with vehicle-treated db/db and m/m mice. The administration of

loganin led to a decrease in glucose and elevation of leptin in serum. The diabetic oxidative stress was
attenuated by loganin through inhibitions of reactive oxygen species production and lipid peroxidation in
the serum and liver. The expression of proteins induced by oxidative stress was significantly up-regulated
in the liver of diabetic db/db mice; however, the expressions of both Nox-4 and p22(phox) were decreased
significantly by loganin administration. Loganin showed a crucial effect in the inflammation-activated
signaling pathway through the regulation of NF-xB, COX-2, and iNOS. It was also found to regulate the
anti-inflammatory factors Nrf-2 and HO-1 in hepatic tissue. Moreover, expression of MCP-1 was
significantly down-regulated in the loganin-treated db/db mice. Furthermore, loganin administration
showed a protective effect against apoptosis by the regulation of Bcl-2 and cytochrome c. The present
study demonstrated that the administration of loganin isolated from Corni Fructus had a protective effect
against hepatic oxidative stress under type 2 diabetes through regulations of protein expressions related to



oxidative stress, inflammation, and apoptosis.

10) Zhao Q., Yokozawa T., Tsuneyama K., Tanaka K., Miyata T., Shibahara N., and Matsumoto
K.: Chotosan(Diaoteng San)-induced improvement of cognitive deficits in

senescence-accelerated mouse (SAMPS) involves the amelioration of
angiogenic/neurotrophic factors and neuroplasticity systems in the brain. Chin. Med., 6:33,
2011.

Abstract: BACKGROUND: Chotosan (CTS, Diaoteng San), a Kampo medicine (ie Chinese medicine)
formula, is reportedly effective in the treatment of patients with cerebral ischemic insults. This study aims
to evaluate the therapeutic potential of CTS in cognitive deficits and investigates the effects and molecular
mechanism(s) of CTS on learning and memory deficits and emotional abnormality in an animal aging
model, namely 20-week-old senescence-accelerated prone mice (SAMPS8), with and without a transient
ischemic insult (T2VO). METHODS: Age-matched senescence-resistant inbred strain mice (SAMR1)
were used as control. SAMP8 received T2VO (T2VO-SAMP8) or sham operation (sham-SAMPS) at day
0. These SAMP8 groups were administered CTS (750 mg/kg, p.o.) or water daily for three weeks from day
3. RESULTS: Compared with the control group, both sham-SAMP8 and T2VO-SAMPS groups exhibited
cognitive deficits in the object discrimination and water maze tests and emotional abnormality in the
elevated plus maze test. T2VO significantly exacerbated spatial cognitive deficits of SAMPS elucidated
by the water maze test. CTS administration ameliorated the cognitive deficits and emotional abnormality
of sham- and T2VO-SAMPS groups. Western blotting and immunohistochemical studies revealed a
marked decrease in the levels of phosphorylated forms of neuroplasticity-related proteins,
N-methyl-D-aspartate receptor 1 (NMDART1), Ca2+/calmodulin-dependent protein kinase Il (CaMKII),
cyclic AMP responsive element binding protein (CREB) and brain-derived neurotrophic factor (BDNF) in
the frontal cortices of sham-SAMP8 and T2VO-SAMPS. Moreover, these animal groups showed
significantly reduced levels of vasculogenesis/angiogenesis factors, vascular endothelial growth factor
(VEGF), VEGF receptor type 2 (VEGFR2), platelet-derived growth factor-A (PDGF-A) and PDGF
receptor oo (PDGFRa). CTS treatment reversed the expression levels of these factors down-regulated in the
brains of sham- and T2VO-SAMPS. CONCLUSION: Recovery of impaired neuroplasticity system and
VEGEF/PDGF systems may play a role in the ameliorative effects of CTS on cognitive dysfunction caused
by aging and ischemic insult.

11) Park CH., Yamabe N., Okamoto T., Toriizuka K., and Yokozawa T.: Chinese prescription
kangen-karyu ameliorates the development of diabetic hepatic damages via regulating
oxidative stress and inflammation in the liver of db/db mice. Biol. Pharm. Bull., 34: 383-388,
2011.

Abstract: The prevention and treatment of diabetic complications are considered to be the most important
for the general care of diabetic patients. We have been conducting pre-clinical animal experiments related
to diabetes using kangen-karyu, a Chinese prescription, to examine its therapeutic potential. In the present
study, we further studied the anti-diabetic mechanism of kangen-karyu, especially on the regulation of
hyperglycemia-induced hepatic oxidative stress and inflammation in db/db mice. Kangen-karyu (100 or
200 mg/kg body weight/day, per os (p.o.) was administered every day for 18 weeks to db/db mice, and its
effect was compared with vehicle-treated db/db and m/m mice. The administration of kangen-karyu
decreased the elevated serum and hepatic glucose concentration in db/db mice. The elevated expressions
of p22(phox) and Nox-4 proteins (reduced nicotinamide adenine dinucleotide phosphate (NADPH)
oxidase subunits) were significantly decreased after kangen-karyu treatments. The oxidative stress-related
markers in hepatic tissue (reactive oxygen species, reduced glutathione/oxidized glutathione ratio, and
thiobarbituric acid-reactive substance) were also significantly ameliorated by the kangen-karyu
treatments. The db/db mice exhibited the up-regulation of nuclear factor-xBp65, cyclooxygenase-2, and
inducible nitric oxide synthase levels in the liver; however, kangen-karyu treatment significantly reduced
those expressions. Taking these into consideration, our findings support the therapeutic evidence for
kangen-karyu ameliorating the development of diabetic hepatic damages via regulating oxidative stress
and inflammation.

12) Noh JS., Park CH., Kim HY., Zhao Q., Yamabe N., Matsumoto K., and Yokozawa T.:
Chinese prescription Kangen-karyu prevents dyslipidaemia and oxidative stress in mouse



N

model of type 2 diabetes. J. Pharm. Pharmacol., 63: 111-119, 2011.

Abstract: OBJECTIVES: We have investigated the effects of Kangen-karyu, a Chinese prescription, on
the lipid metabolism and oxidative stress in a type 2 diabetes model. METHODS: Male db/db mice were
divided into three groups: control (vehicle), Kangen-karyu 100 or 200 mg/kg body weight/day orally
administered mice. Age-matched non-diabetic m/m mice were used as a normal group. KEY FINDINGS:
The administration of Kangen-karyu reduced hyperglycaemia and hyperlipidaemia in db/db type 2
diabetic mice through a decline in the serum levels of glucose and lipids, and an improvement of
lipoprotein profiles. The increased oxidative stress in db/db mice was attenuated by the administration of
Kangen-karyu through inhibiting the generation of reactive oxygen species and lipid peroxidation. The
enhanced hepatic triglyceride and total cholesterol levels of the db/db mice were significantly reduced by
Kangen-karyu administration through down-regulation of sterol regulatory element-binding protein-1 and
lipogenic enzymes in liver. Furthermore, the expressions of hepatic nuclear factor-kappa B (NF-kB) and
cyclooxygenase-2 and inducible nitric oxide synthase protein levels were also augmented in db/db mice.
However, Kangen-karyu reduced the expressions of these inflammatory proteins by inhibiting NF-«xB
activation in db/db type 2 diabetes. CONCLUSIONS: This study suggests that Kangen-karyu may
improve oxidative stress via the regulation of dyslipidaemia in type 2 diabetes.

13) Oka H., Goto H., Koizumi K., Nogami T., Watari H., Nakamura S., Zhou Y., Sakurai H.,
Shibahara N., Saiki I., and Shimada Y.: Cinnamaldehide and paeonol increase HIF-1a
activity in proximal tubular epithelial cells under hypoxia. J. Trad. Med., 28: 149-157, 2011.

Abstract: Hypoxia of renal tissue has recently been considered the common final pathway leading to

end-stage renal failure in chronic renal failure. Our last study demonstrated that the Kampo formula

hachimijiogan might have a renal protective effect by the influence of hypoxia inducible factor (HIF). In
this study, the active components of hachimijiogan and their mechanisms were studied using a rat
proximal tubular epithelial cell line cultured in hypoxic state. The eight crude drugs composing
hachimijiogan were added to proximal tubular epithelial cells, and HIF-1a. mRNA, its protein, and its
downstream target genes, vascular endothelial growth factor (VEGF) and glucose transporter 1 (Glut-1)
mRNA were measured. The results were that Cinnamomi Cortex and Moutan Cortex increased HIF-1a
protein, VEGF and Glut-1 mRNA when cultured for 6 hours, without increasing HIF-lo. mRNA.

Furthermore, cinnamaldehyde and paeonol, the main integrants of Cinnamomi Cortex and Moutan Cortex,

respectively, also increased HIF-1a protein, VEGF and Glut-1 mRNA. Because the expression of HIF-1a

mRNA did not increase but the level of HIF-1a protein increased when treated by cinnamaldehyde and
paeonol, their mechanisms were thought to inhibit the decomposition of HIF-1a protein.
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