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く〉研究目的 Aims of the research projects 

病態生化学部門は病態の生化学的研究を行うとともに，和漢薬を含む種々の薬物の病態に及ぼす

効果を生化学的，免疫学的，あるいは遺伝学的に研究することを目的としているO 和漢薬を中J ［ン lこ，

構造の明かにされた成分あるいは化合物を用いて，種々の病態（癌，アレルギーなどの疾患）に有

効な薬物の探索とその作用機序を分子レベルで解明する。また，「証」といわれる病態変化を遺伝子

工学的，免疫学的手法等を駆使してその遺伝的背景を解析し薬物の効果発現との関連性からその

科学的基盤を解明するO

く〉研究概要 Research projects 

I. 癌および癌転移の抑止に関する基礎的研究

1 ）癌および癌転移の抑制物質の探索（伝統薬物を中心に）

2 ）癌の悪性化・進展モデルの確立とその分子機序の解析

3 ）癌ワクチンを指向した免疫力増強物質の検索

4 ）同所移植性転移モデルにおける転移の臓器特異（選択）性とその機序の解析

5 ）細胞接着の制御に基づく浸潤・転移の抑制

6 ）基底膜分解酵素の転写・産生・分解レベルでの阻害物質の探索

7 ）ケモカイン，癌転移治療への応用に関する研究

8 ）癌転移に及ぼす血管新生およびリンパ管新生の影響に関する研究

9 ）癌転移におけるストレスシグナル関連分子の役割に関する研究

II. 免疫抑制に関する基礎的研究

1 ）アレルギー性／炎症性疾患モデルの確立と有効物質（抑制J／増強）の探索

2 ）免疫応答調節機構解明と和漢薬への応用

皿．細胞の機能制御とシグナル伝達機構の解析

1 ）ストレスシグナル伝達系の分子機構解析

2 ）神経ペプチドによる細胞浸潤の制御と細胞内機能分子の関与
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く〉著書 Books

1 ）小泉桂一，済木育夫：第V編 肺癌の転移機構， 1. 血行性転移の分子機構， 2）接着分子群，「肺癌の診

断と治療－最新の研究動向－J，日本臨床， pp97-102, 2002年増刊．

2 ）済木育夫：「和漢薬の辞典」，富山医科薬科大学／編集，難波恒雄監修：朝倉書店， 2002年

く〉原著 original papers 

1) Tsuchiya Y., Sawada S., Tsukada K. and Saiki I.: A new pseudo-peptide of Arg-Gly-Asp 

RGD) inhibits intrahepatic metastasis of orthotopically implanted murine hepatocellular carｭ

cinoma. InιJ, Oncol., 20: 319・324, 2002. 

Abstract: We have previously reported that the expression of matrix metalloproteinase-9 (MMP-9), membrane type-

1 matrix metalloproteinase (MTl-MMP) and betal integrins in murine hepatocellular carcinoma (HCC) was associｭ

ated with the occu町ence of intrahepatic metastasis, which is considered to be a m吋or modality in recu汀ence. Here 

we show that intravenous administration of synthetic RGD pseudo-peptide (FC-336) inhibited intrahepatic metastasis 

produced by orthotopic implantation of a fragment of murine HCC (CB0140C12) tumor as compared with control 

administration of vehicle (p<0.05), but did not affect the growth of the implanted tumor. To further analyze the antiｭ

metastatic effect of FC-336, we investigated the effects of FC-336 on tumor 、 growth, adhesion and invasion in vitro. 

FC-336 at non-cytotoxic concentration of less than 5 mg/ml effectively inhibited the adhesion and invasion of 

CB0140C12 cells (pく0.05). We also used zymography to examine the effect of FC-336 on the gelatinolysis of 

MMPs produced by CB0140C12 cells. FC-336 inhibited the degradation of the gelatin substrate by MMP-9 in a 

concentration-dependent manner. These results strongly suggest that intrahepatic metastasis of CB0140C12 tumors 

is partly due to the marked invasive and adhesive abilities of tumor cells mediated by expression of MMP-9 and 

integrin alpha3betal (VLA-3), integrin alpha5betal (VLA-5) on the tumor surface, respectively. 

2) Nagakawa 0., Murata J., Junicho A., Matsuda T., Fujiuchi Y., Fuse H. and Saiki I.: 

Vasoactive intestinal peptide (VIP) enhances the cell motility of androgen receptorｭ

transfected DU・145 prostate cancer cells (DU・145/AR). Cancer Lett., 176 : 93-99, 2002. 

Abstract: We established a clonal DU-145 prostate cancer cell line (DU-145/AR) stably transfected with androgen 

receptor (AR) cDNA and investigated the expression of type 1 vasoactive intestinal peptide (VIP) receptor (VIPlR) 

and type 2 VIP receptor (VIP2R) mRNA in these cells by reverse transcriptase-polymerase chain reaction analysis 

and the effect of VIP on the invasion and the haptotactic migration of these cells. DU-145/AR cells constitutively 

expressed both VIPlR and VIP2R mRNA, but the parent DU-145 cells did not. VIP increased the invasive capacity 

of DU-145/AR cells. VIP also enhanced the haptotactic migration of these cells to fibronectin. However, the growth 

of these tumor cells was not affected by VIP at any concentrations used in this study. These results indicate that VIP 

may play a role in the regulation of the invasion of prostate cancer. 

3 ) Sizemore N., Lerner N., Dombrowski N., Sakurai H. and Stark G.R.: Distinct'Roles of the IkB 

kinase a and b subunits in liberating nuclear factor kB (NF・kB) from IkB and in 

phosphorylating the p65 subunit of NF -kB. J. Biol. Chem., 277 : 3863・3869, 2002. 

Abstract: Phosphatidylinositol 3'-kinase (PI3K) and the serine/threonine kinase AKT have critical roles in 

phosphorylating and transactivating the p65 subunit of nuclear factor kappaB (NF-kappaB) in response to the proｭ

inflammatory cytokines interleukin-1 (IL-1) and tumor necrosis factor (TNF). Mouse embryo fibroblasts (MEFs) 

lacking either the alpha or beta subunit of IkappaB kinase (IKK) were deficient in NF-kappaB-dependent transcripｭ

tion following treatment with IL-1 or TNF. However, in contrast to IKKbeta-null MEFs, IKKalpha-null MEFs were 

not substantially defective in the cytokine-stimulated degradation of Ikappabetaalpha or in the nuclear translocation 

of NF-kappaB. The IKK complexes from IKKalpha-or IKKbeta-null MEFs were both deficient in PI3K-mediated 
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phosphorylation of the transactivation domain of the p65 subunit of NF-kappaB in response to IL-1 and TNF, and 

constitutively activated forms of PBK or AKT did not potentiate cytokine-stimulated activation of NF-kappaB in eiｭ

ther IKKalpha-or IKKbeta-null MEFs. Collectively, these data indicate that, in contrast to IKKbeta, which is reｭ

quired for both NF-kappaB liberation and p65 phosphorylation, IKKalpha is required solely for the cytokine-induced 

phosphorylation and activation of the p65 subunit of NF-kappaB that are mediated by the PBK/AKT pathway. 

4) Mizukami J., Takaesu G., Akatsuka H., Sakurai H. Ninomiya-Tsuji J., Matsumoto K.and 

Sakurai N.: Receptor activator of NF-kB ligand (RANKL) activates TAKI mitogen・activated

protein kinase kinase kinase through a signaling complex containing RANK, T AB2, and 

TRAF6. Mol. Cell. Biol., 22: 992・1000, 2002. 

Abstract: The receptor activator of NF-kappaB (RANK) and its ligand RANKL are key molecules for differentiaｭ

tion and activation of osteoclasts. RANKL stimulates transcription factors AP-1 through mitogen-activated protein 

kinase (MAPK) activation, and NF-kappaB through IkappaB kinase (IKK) activation. Tumor necrosis factor recepｭ

tor-associated factor 6 (TRAF6) is essential for activation of these kinases. In the interleukin-I signaling pathway, 

TAKI MAPK kinase kinase (MAPKKK) mediates MAPK and IKK activation via interaction with TRAF6, and 

TAB2 acts as an adapter linking TAKI and TRAF6. Here, we demonstrate that TAKI and TAB2 participate in the 

RANK signaling pathway. Dominant negative forms of TAKI and TAB2 inhibit NF-kappaB activation induced by 

overexpression of RANK. In 293 cells stably transfected with full-length RANK, RANKL stimulation facilitates the 

formation of a complex containing RANK, TRAF6, TAB2, and TAKI, leading to the activation of TAKI. 

Furthermore, in murine monocyte RAW 264.7 cells, dominant negative forms of TAKI and TAB2 inhibit NFｭ

kappaB activation induced by RANKL and endogenous TAKI is activated in response to RANKL stimulation. 

These results suggest that the formation of the TRAF6-TAB2-TAK1 complex is involved in the RANK signaling 

pathway and may regulate the development and function of osteoclasts. 

5) Sawada S., Murakami K., Yamaura T., Mitani N., Tsukada K. and Saiki I.: Therepeutic and 

analysis model of intrahepatic metastasis reflects clinical behavior of hepatocellular carciｭ

noma. Jpn. J. Cancer Res., 93 : 190・197, 2002. 

Abstract: This study was designed to establish an intrahepatic metastasis model to investigate the biology and therｭ

apy of hepatocellular carcinoma (HCC) in mice. A fragment of mouse HCC tumor CBOI40Cl2 was orthotopically 

implanted into the mouse liver. The number of intrahepatic metastatic colonies and the volume of the implanted 

tumor increased in a time-dependent manner. At 28 days after fragment implantation, all mice showed intrahepatic 

metastasis. Intravenous administrations of cisplatin and doxorubicin at 7 and 21 days after the implantation signifiｭ

cantly suppressed the growth of the primary tumor nodule, but tended to inhibit intrahepatic metastasis. However, 

a marked decrease of body weight was observed during the experiment. On the other hand, an inhibitor of matrix 

metalloproteinases (MMPs ), ON0-48 I 7, decreased the gelatinase activity of MMP-9 secreted by CBO l 40C 12 cells, 

and significantly reduced the number of colonies of intrahepatic metastasis when administered orally. Our es tabｭ

lished model, which is focused on intrahepatic metastasis, is suitable for evaluating the therapeutic effect of HCC 

and for analyzing intrahepatic metastasis, because this model reflects the clinical features of HCC and all the steps 

of tumor metastasis. 

6) Tatsumi T., Terasawa M., Tega E., Hayakawa Y., Terasawa K. and Saiki I.: Immunopharmaｭ

cological properties of Oren-gedoku・to (a Kampo medicine, Huang-Lian-Jie-Du-Tang) on 

contact hypersensitivity reaction in mice. J. Trad. Med., 19: 21・27, 2002. 

Abstract: We investigated the effects of Oren-gedoku-to (Huang-Lian-Jie-Du-Tang), a Kampo medicine, on DNFBｭ

induced contact hypersensitivity (CHS) response in mice in order to further clarify the immunopharmacological 



37 

properties of this formulation. 1) Administration of Oren-gedoku-to decreased the magnitude of ear swelling in the 

CHS response and shortened the affected period. The inhibitory effect on ear swelling was observed even . when 

Oren-gedoku-to was given orally with different timing schedules. 2) The expressions of mRNAs for CD8, IFN-r 

and TNF－ αin the ear of Oren-gedoku-to-treated mice were markedly decreased 24 h after the challenge. 3) The 

number of skin-draining regional lymph node cells (LNC) was decreased without affecting the ratio of CD8+/CD4+ 

T cells. Oren-gedoku-to resulted in a marked impairment of the hapten-specific development of lymphocytes. These 

results suggest that the suppressive effect of Oren-gedoku-to on ear swelling was p訂tly caused by the suppression 

of lymphocyte proliferation. 

7) Muraishi Y., Mitani N., Fuse H. and Saiki I.: Effect of a Matrix metalloproteinase inhibitor 

(ONO・4817) on lung metastasis of murine renal cell carcinoma. Anticancer Res., 21 : 3845・

3852, 2002. 

Abstract: We examined the anti-metastatic effect of a newly developed inhibitor of synthetic matrix 

metalloproteinase (MMP), ON0-4817, on experimental pulmonary metastasis of murine renal cell carcinoma 

(Renca) cells and on tumor cell invasion, through reconstituted basement membrane (Matrigel) in vitro using the 

same cells. Oral administration of ON0-4817 (50-200 mg/kg/day) to Renca-bearing mice resulted in a doseｭ

dependent inhibition of lung metastasis without a loss of body weight. ON0-4817 at the high dose of 200 mg/kg 

showed a tendency to prolong the survival of the mice. We also found that oral administration of ON0-4817 signifiｭ

cantly inhibited the angiogenic response (number of vessels oriented towards the tumor mass) and the growth of tuｭ

mors inoculated i.d. in syngeneic mice. In addition, ONO・4817, at non-cytotoxic concentrations of less than 10 

microM, caused a marked inhibition of the invasion of Renca cells as comp訂ed to the vehicle control. Gelatin 

zymography revealed that ON0-4817 inhibited the enzymatic activity of MMP-2 produced by Renca cells in a conｭ

centration-dependent manner. In conclusion, ON0-4817 effectively inhibited lung metastasis of Renca cells through 

its anti-invasive and anti-angiogenic properties. These results suggest that use of the MMP inhibitor (MMPI) ONO-

481 7 may provide a therapeutic basis for preventing lung recu汀ence and metastasis of renal cell carcinoma. 

8) Ueda J., Tezuka Y., Banskota A.J., Tran G.L., Tran Q.K., Harimaya Y., Saiki I. and Kadota 

S.: Antiproliferative activity of vietnamese medicinal plants. Biol. Pharm. Bull., 25 : 753-760, 

2002. 

9) Sasamura T., Nakamura S., Iida Y., Fujii H., Murata J., Saiki I. Nojima H. and Kuraishi Y.: 

Morphine analgesia suppresses tumor growth and metastasis in a mouse model of cancer pain 

produced by orthotopic tumor inoculation. Eur. J. Pharmacol, 441: 185・191, 2002. 

10) Tran Q.L., Adnyana I.K., Tezuka Y ., Harimaya Y ., Saiki I., Kurashige Y ., TranQ.K. and 

Kadota S.: Hepatoprotective effect of majonoside R2, the major saponin from Vietnamese 

ginseng (Panax vietnamensis). Planta Med., 68: 402-406, 2002. 

11) Hasegawa H. Suzulki R., Nagaoka T., Tezuka Y., Kadota S. and Saiki I.: Prevention of growth 

and metastasis of murine melanoma through enhanced natural-killer cytotoxicity by fatty 

acid-conjugate of protopanaxatriol. Biol. Pharm. Bull., 25 : 861・866, 2002. 

Abstract: Ginsenosides, the glycosides of Panax ginseng, are metabolized (deglycosylated) by intestinal bacteria 

after oral administration. 20(S)”Protopanaxatriol (M4) is the main bacterial metabolite of protopanaxatriol-type 

ginsenosides and mediates their antitumor effects. To clarify the mechanism of the M4四mediated antitumor effect, 

the antitumor activity and metabolism of M4 was examined, using the C57BL/6 mice implanted with B16-BL6 

melanoma. The chronic oral administration of M4 inhibited the growth of B 16-BL6 melanoma at the implanted site. 
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Analyses using TLC, HPLC, MS and NMR suggest that orally administered M4 was absorbed from the small intes事

tine into the mesenteric lymphatics followed by the rapid esterification of M4 with fatty acids and its accumulation 

in the tissues including the liver and lung. The administration of M4 prior to the intravenous injection of B 16-BL6 

cells abrogated the enhanced lung metastasis in the mice pretreated with 2・chloroadenosine more effectively than in 

those pretreated with anti-asialo GMl. The esterified M4 (EM4) did not directly affect tumor growth in vitro, 

whereas it stimulated splenic NK cells to become cytotoxic to tumor cells. These results indicate that the antitumor 

activity of M4 is based on the NK cell-mediated tumor lysis enhanced by EM4. 

12) Nakamura E.S., Kurosaki F., Arisawa 島'I., Mukainada T ., Takayasu J ., Okuda M., Nishino H. 

Pastore F. Jr.: Cancer chemopreventive e町ects of a Brazilian folk medicine, Juca, on in vivo 

two-stage skin carcinogenesis. J. Ethnopharmacol., 81 : 135-137, 2002. 

Abstract: Gallic acid (1) and methyl gallate (2) were isolated from Juca, a Brazilian folk medicine, fruits of 

Caesalpinia fe町ea MART (Leguminosae), decreased significantly the average number of papillomas per mouse in 

the experiment of the promoting effects of 12-0-tetra岨 decanoylphorbol-13-acetate (TPA) on skin tumor formation 

in mice initiated with 7,12-dimethylbenz[a]anthracene (DMBA). 

13) Matsuo M., Tani T. and Saiki I.: Organ selectivity of Juzen-taiho・to and Ninjin-yoei-to in the 

expression of anti-metastatic efficacy. J. Trad. Med., 19: 93-97, 2002. 

Abstract: We investigated the inhibitory effect of oral administration of Juzen-taiho-to and Ninjin-yoei-to on the 

liver metastasis caused by intraportal vein injection of colon 26・L5 cells and lung metastasis by intravenous injection 

of same tumor cells. Juzen-taiho-to significantly inhibited liver metastasis but not lung metastasis. In contrast, 

Ninjin-yoei-to was effective at inhibiting lung metastasis but not liver metastasis. In the experimental liver and lung 

metastasis model using same tumor in syngeneic mice system, oral administration of both formulations showed difｭ

ferential pattern with organ selectivity for the expression of anti-metastatic effects. These results suggest that the diι 

ferent expression of the anti-metastatic effects of both Kampo medicines on tumor metastasis are partly based on the 

medicinal guides according to the theory of Jing and Lun (lnkei-hoshi) formed in 13th century. 

14) Hasegawa H. and Saiki I.: Psychosocial stress augmen臼 tumor development throughβ ． 

adrenergic activation in mice. Jpn. J. Cancer Res., 93 : 729・735, 2002. 

Abstract: Housng conditions affect behavioral and biological responses of animals. We investigated the effect of 

same-sex-grouped (G), crowded (GC) and isolated (I) conditions on the growth of B16 melanoma or Meth A 

fibrosarcoma implanted in the footpad of syngeneic male C57BL I 6 or BALB I c mice. Differential housing altered 

host resistance to tumor growth. The host responses to stress were reflected in thymic atrophy, which was lowest in 

the G mice, highest in the GC mice and intermediate in the I mice. The GC condition was a more stressful social 

environment than the I condition in both male C57BL I 6 and BALB I c mice. Reflecting the extent of psychosocial 

stress, tumor growth was augmented in the order of GC, I and G condition, and a negative mass correlation between 

tumor and thymus was observed, thus clearly indicating that the host resistance to tumors was attenuated by 

psychosocial stress. Furthermore, the stress-enhanced tumor growth and thymus atrophy were completely abrogated 

by the oral administration of the non-selective beta-adrenergic antagonist, propranolol. On the contrary, the chronic 

administration of corticosterone significantly induced the atrophy of thymus and spleen without affecting tumor 

growth. These results suggest an interrelationship among psychosocial stress, tumor growth and beta-adrenergic acｭ

tivation. 

15) Nagaoka T., Banskota A.H., Tezuka Y., Saiki I. and Kadota S.: Selective antiproliferative ac・

tivity of caffeic acid phenethyl ester analogues on highly liver-metastatic murine colon 26・LS
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carcinoma cell line. Bioorg. Med. Chem., 10 : 3351・3359, 2002. 

16) Nakamura E.S., Kurosaki F., Arisawa M., Mukainada T., Okuda M., Takayasu J., Nishino H. 

Pastore F. Jr.: Cancer chemopreventive effec飴 of constituents of Caesalpinia f errea and reｭ
lated compounds. Cancer Lett., 177 : 119・124, 2002. 

Abstract: The anti-tumor promoting effects of fruits of Caesalpinia feπea MART. (Leguminosae) were tested by the 

in vitro Epstein-Baπvirus early antigen (EBV-EA) activation assay, and its active constituents were identified as 

gallic acid (1) and methyl gallate (2). A total of 49 related compounds of 1 and 2 were analysed for the effects by 

this assay, and the structure activity relationships have been proposed. Three acetophenone derivatives, 2,6-

dihydroxyacetophenone ( 48), 2,3,4-trihydroxyacetophenone (50) and 2,4,6-trihydroxy-acetophenone (51) were 

found to show potent inhibitory 

17) Hayakawa Y., Takeda K., Yagita H., Smyth M.J., Kae L.V., Okumura K. and Saiki I.: IFN-

7 ・mediated inhibition of tumor angiogenesis by the natural killer T cell ligand， α －galacto・

sylceramide. Blood, 100 : 1728-1733, 2002. 

Abstract : Alpha-galactosylceramide (alpha-GalCer), which is a specific ligand for CDld-restricted vaiiableｭ

alpha14 chain (V(alpha)14) natural killer T (NKT) cells, exerts a potent antitumor effect. We recently demonstrated 

that interferon-gamma (IFN-gamma) secreted by both NKT cells and NK cells plays a critical role in mediating the 

antimetastatic effect of alpha-GalCer; however, the IFN-gamma-dependent antitumor mechanisms remain poorly deｭ

fined. In the present study, we demonstrate IFN-gamma-dependent inhibition of tumor angiogenesis by alphaｭ

GalCer. In alpha-GalCer-treated mice, subcutaneous tumor growth and tumor-induced angiogenesis were inhibited 

in an IFN-gamma-dependent manner. The alpha-GalCer-activated splenic or hepatic mononuclear cells inhibited 

murine endothelial cell proliferation in vitro, and this inhibitory effect was mediated mostly by IFN-gamma pro” 

duced by NKT cells and NK cells. NK cell depletion resulted in significant but partial inhibition of tumor growth 

and angiogenesis in vivo. These results suggest that the IFN-gamma-mediated inhibition of tumor angiogenesis is 

critically involved in the effector mechanisms of antitumor effects evoked by alpha-GalCer. 

18) Harimaya Y., Koizumi K., Andoh T円 Nojima H., Kuraishi Y. and Saiki I.: Potential ability of 

morphine to inhibit the adhesion, invasion and metastasis of metastatic colon 26・LS carciｭ

noma cells. Cancer Lett., 187: 121-127, 2002. 

Abstract: Morphine is frequently used for cancer patient’s terminal medical c訂e to relieve cancer pain. In the preｭ

sent study, we examined the inhibitory effect of morphine on experimental lung metastasis and invasion of colon 26-

L5 cells. Mo叩hine was found to significantly reduce the number of tumor colonies and the weight of the tumorｭ

containing lung. Morphine inhibited the adhesion and migration of colon 26-L5 cells to extracellular matrix 

components and invasion into reconstituted basement membrane Matrigel, without affecting the cell proliferation in 

vitro. Notably, naloxone, an antagonist of morphine, abrogated morphine-induced inhibition of tumor cell adhesion, 

but did not affect the inhibitory effect on the production of matrix metalloproteinases (MMPs) from tumor cells. 

These results suggest that mo中hine inhibited the adhesive and invasive properties of tumor cells by different inhibiｭ

tory mechanisms that involved the mediation of an opioid receptor. 

19) Sakurai H., Nishi A., Sato N ., Mizukami J.，民1iyoshi H. and Sugita T.: TAKl・TABl fusion 

protein: a novel constitutively active mitogen-acbvated protein kmase kinase kinase that 

stimulates AP-1 and NF・kB signaling pathway. Biochem. Biophys. Res. Commun. 297: 1277・

1281, 2002. 

Abstract: TAKI mitogen-activated protein kinase kinase kinase (MAP3K) is activated by its specific activator, 
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TAKI-binding protein 1 (TABl). A constitutively active TAKl mutant has not yet been generated due to the indisｭ

pensable requirement of TABl for 'tAKl kinase activity. In this study, we generated a novel constitutively active 

TAKl by fusing its kinase domain to the minimal TAKI-activation domain of TAB 1. Co-immunoprecipitation assay 

demonstrated that these domains.interacted intra-molecularly. The TAKI・TAB1 fusion protein showed a significant 

MAP3 activity in vitro and activated c-Jun N-terminal kinase/p38 MAPKs and IkappaB kinase in vivo, which was 

followed by increased production of interleukin-6. These results indicate that the fusion protein is useful for characｭ

terizing the physiological roles of the TAKl-TABl complex. 

20) Ogasawara M., Matsunaga T., Takahashi S., Saiki I. and Suzuki H.: Anti-invasive and 

metastatic activities of evodiamine. Biol. Pharm. Bull., 25: 1491-1493, 2002. 

Abstract: We have recently reported that evodiamine can suppress in vitro invasion and lung metastasis by colon 

26-L5 carcinoma cells. To extend our study, we examine here the anti-invasive and metastatic effects of evodiamine 

on Lewis lung carcinoma (LLC) and B16-F10 melanoma in addition to colon 26-L5 carcinoma. Critical structures 

of evodiamine for the activities were also evaluated by comparison with compounds possessing structures similar to 

that of evodiamine. Evodiamine concentration-dependently inhibited the invasion of B 16-FlO, LLC and colon 26-L5 

cells with IC(50) values of 2.4 micro M, 4.8 micro M and 3.7 micro M, respectively. Pre-treatment of colon 26-L5 

cells with evodiamine before inoculation into mice caused significant suppression of the liver metastasis as well as 

the lung metastasis. Lung metastasis by LLC is also inhibited significantly by pre-exposure to evodiamine. When the 

anti-migratory activity of evodiamine was comp訂ed with that of evodiamine-like compounds, rutaecarpine lacking 

a methyl group at N-14 and a hydrogen at C-13 b exhibited much less effect than evodiamine. In addition, reserpine, 

having beta-configurated hydrogen at C-13 b, inhibited tumor cell migration more potently than yohimbine, having 

alpha-configurated hydrogen at the same position. These results suggest that evodiamine may be useful as a leading 

compound for agents in tumor metastasis therapy. Also, the presence of a methyl group at N-14 and the configuraｭ

tion of hydrogen at C-13 b may be responsible for the inhibitory activities of evodiamine. 

21) Siripong P., Nakamura E.S., Kanokmedhakul K., Ruchirawat S. and Saiki I.: Anti-invasive 

e釘ec旬。f curucuminoid compounds from Curcuma aromatica Salish. on murine colon 26・LS

carcinoma cells. J. Trad, Med., 19: 209-215, 2002. 

Abstract: Bioassay-directed fractionation of the active chloroform extract from the rhizomes of Curcuma aromatica 

Salisb. (Zingiberaceae) led to the isolation of four main curcuminoid constituents: curcumin (CA司 1), demethoxycu・

rcumin (CA・2），デーmethoxycurcumin (CA-3) and bisdemethoxycurcumin (CA-4). This is the first report to describe 

the isolation of CA-3 from C. aromatica. The chemical structures of these compounds were determined on the basis 

of spectral analysis and their inhibitory effects on the proliferation, invasion and migration of murine colon 26-L5 

adenocarcinoma cells were evaluated in vitro. Curcumin and its analogues (CA-2, 3 and 4), at the non-cytotoxic conｭ

centration of 10 mM, inhibited the invasive ability of colon 26-L5 cells to the ranges of 22.8, 28.9, 10.3 and 62.0%, 

respectively. A similar effect of these constituents on the migration of colon 26-L5 cells was also observed. Among 

these curcuminoids, CA-4 showed the strongest activities, inhibiting both tumor cell invasion and migration in a conｭ

centration-dependent manner. 

く〉総説 Review Paper 

1 ）済木育夫：特集団BM にもとづくアレルギー疾患の漢方治療」，講座 アレルギー性皮膚疾患に用いら

れる漢方方剤，アレルギー・免疫， 9: 790-799, 2002. 

2 ）済木育夫：連載「現代西洋医学からみた東洋医学」，漢方薬の抗腫蕩効果とその作用機序 －補剤を用
いた癌転移の抑制－，医学のあゆみ， 202 : 205-209, 2002. 

3 ）済木育夫：スペシャルインタビ、ュー「スピルリナJ，体と栄養のメカニズム，元気生活， 90 : 34-41, 2002. 
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4 ）済木育夫： 4. 補剤現代医学の立場から，第 1 4 回伝統医学臨床セミナー「虚弱者に頻用される処方」，

日本東洋医学雑誌， 53: 297-309, 2002. 

5 ）済木育夫：特別講演「漢方方剤のアレルギー性疾患治療への応、用－基礎からの提言－」，日本小児東洋
医学会誌， 18 : 21-26, 2002. 

6 ）済木育夫：特集癌免疫治療と漢方の位置づけ， BRMとしての十全大補湯は IFN－ αA/Dのマウス腎

細胞癌に対する肺転移抑制効果を著明に増強する， T-webs, 6 : 10-13, 2002. 

く〉学会報告 Scientific presentation ( ＊：特別講演，シンポジウム，ワークショップ等）

* 1) 済木育夫： シンポジウム「アレルギー疾患における漢方薬の特性と有用性」，アレルギー性疾患に用い

られる漢方方剤の基礎的研究，第21回漢方免疫アレルギー研究会学術集会， 2002, 01. 26，東京．

2 ）済木育夫：アレルギー疾患に用いられる漢方薬の基礎的研究，皮膚科漢方入門セミナー， 2002, 03. 17. 

富山．

*3 ）済木育夫：ミニシンポジウム「新しいコンセプ卜による天然薬物の薬効解析」，漢方薬の薬効ならびに

証の解明に向けて，日本薬学会第121年会総会， 2002, 03. 26-28，千葉．

事 4 ）済木育夫：特別講演：肺癌の縦隔リンパ節転移モデルの作製と転移抑制の試み，第 6 回富山肺癌化学療

法セミナー， 2002, 04. 17. 富山．

* 5 ) Saiki I.: A Kampo medicine Juzen-taiho-to: Prevention of malignant progression and metastasis of tumor 

cells and the mechanism of action. 2002 International Symposium of Traditional Korean Medicine -What is 

Eohyul?-, 2002, 04. 27-28, Seoul. 

* 6 ）済木育夫：シンポジウム 1 「和漢薬研究の最前線 ゲノムからのアプローチ」，漢方薬の使用指針であ

る「証」の解明に向けて，第53回日本東洋医学会， 2001, 05. 31-06. 02，名古屋．

7 ）小津陽子，小泉桂一，大橋養賢，中村エリアネ静，棲井宏明，済木育夫：リンパ節転移能を有するヒト

非小細胞肺癌に対する， secondary lymphoid tissue chemokine (SLC）の組織特異的増殖因子とし

ての可能性，第11回日本がん転移学会， 2001, 06. 06-07，東京．

8 ）大橋養賢，土屋康紀，小泉桂一，済木育夫：肝癌肝内転移に及ぼす curcumin の抑制効果，第11回日本

がん転移学会， 2001, 06. 06-07，東京．

9 ）青塚保志，小泉桂一，植田康嗣，済木育夫：腫蕩血管新生におけるアミノペプチダーゼ N/CD13の影響，

第 6 回癌分子標的治療研究会， 2002, 06. 27-28，札幌

10) Ueda Y., Yamagishi Y., Samata K., Ikeya H., Hirayama N., Nakaike S., Tanaka M., Yamaguchi S., Shibuya 

M., Aozuka Y. and Saiki I.: A novel VEGF-receptor binding antagonist with low molecular weight, 

VGAl 155, inhibits the function of VEGF and in vivo tumor growth. 18th UICC International Cancer 

Congress, 2002, 06. 30-07. 05, Oslo. 

11) Tsuchiya Y., Sawada S., Ohashi Y., Matsuo M., Harimaya Y., Tsukada K. and Saiki I.: Surgical stress augｭ

ments cancer metastasis via increased expression of proteinases in the target organ of metastasis. 18th UICC 

International Cancer Congress, 2002, 06. 30-07. 05, Oslo. 

*12）済木育夫：特別講演「肺癌の縦隔リンパ節転移モデルの作製と転移抑制の試み」，第42回日本肺癌学会

九州地方会， 2002, 07. 18-19，北九州．

13）土屋康紀，津田成朗，大橋養賢，松尾光浩，済木育夫，塚田一博： Surgical stress の癌転移に及ぼす

影響およびその関連分子の検討，第57回日本消化器外科学会総会， 2002, 07. 28-29，京都．

14）小泉桂一，青塚保志，植田康嗣，棲井宏明，済木育夫：アミノペプチダーゼ N(APN)/CD13を介した

癌細胞の基底膜に対する接着，第 7 回病態と治療におけるプロテアーゼとインヒビター研究会， 2002,

08. 16-17，名古屋．

15）間嶋孝美，手賀栄治，棲井宏明，済木育夫，鎗宏、人： IgE 介在性 3 相性皮膚反応を指標にした甘草と

実甘草の比較，第19回和漢医薬学会総会， 2002, 08. 31-09. 01，千葉．

16）長岡武馬， Banskota A.H.，手塚康弘，松繁克道，小泉桂一，播磨谷優子，済木育夫，門田重利：プロ
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ポリス成分 CAPE 及びその類縁体による癌転移の抑制，第19回和漢医薬学会総会， 2002, 08. 31-09. 

01，千葉

17）長岡武馬，手塚康弘，門田重利，済木育夫：人参トリオール系サポニン代謝物の脂肪酸抱合物による抗

腫蕩効果の発現，第19回和漢医薬学会総会， 2002, 08. 31-09. 01，千葉．

18）上田純也手塚康弘， Banskota A.H., Tran Q.L.，播磨谷優子，済木育夫，門田重利， Tran Q.K.: 

ベトナム産薬用植物 Streptocaulon juventas の成分研究，日本生薬学会第49回年会， 2002, 09. 05-06, 

福岡．

*19）済木育夫：シンポジウム：伝統医薬領域における薬理生化学的評価の進め方，日本生薬学会第49回年会，

2002, 09. 05-06，福岡．

20) Matsuo M., Sakurai H. and Saiki I.: A tyrosine kinase inhibitor ZD1389 (lressa) shows antimetastatic activity 

using hepatocellular carcinoma (HCC). 9出 International Congress of the Metastasis Research Society, 2002, 

09. 20-22, Chicago. 

21）永川 修，早川芳弘，藤内靖喜，古谷雄三，済木育夫，布施秀樹：ヒト前立腺癌細胞株 DU-145/AD

におけるインテグリンの発現と浸潤について，第61回日本癌学会総会， 2002, 10. 01-03，東京．

22）小泉桂一，小津陽子，大橋養賢，中村エリアネ静，中山隆志，棲井宏明，義江修，済木育夫：ヒ卜非

小細胞肺癌（NSCLC）に対する secondary lymphoid-tissue chemokine (SLC）のリンパ節転移冗

進因子としての可能性，第61回日本癌学会総会， 2002, 10. 01-03，東京．

23）松尾光浩，楼井宏明，済木育夫：マウス肝細胞癌肝内転移モデルにおける ZD1839の効果，第61回日本

癌学会総会， 2002, -10. 01-03，東京．

24) Lee S. J., Hayakawa Y., Kim S-H., Saiki I.: Antimetastatic and immunomodulating properties 

of a new herbal prescription, Bojung-bangam-tang. 第61回日本癌学会総会， 2002, 10. 01-03, 

東京．

25）大橋養賢，土屋康紀，小泉桂一，済木育夫：肝癌肝内転移に及ぼす curcumin の抑制効果の検討，第61

回日本癌学会総会， 2002, 10. 01-03，東京．

26）土屋康紀，津田成朗，大橋養賢，松尾光浩，吉岡伊作，塚田一博，済木育夫：外科的侵襲による癌転移

の増強は転移巣発生母地におけるプロテアーゼ発現充進を介する，第61回日本癌学会総会， 2002, 10. 

01-03，東京．

27）竹田和由，早川芳弘，八木田秀雄，済木育夫，奥村康： TRAIL による腫虜サーベイランス機構の解

析，第61回日本癌学会総会， 2002, 10. 01-03，東京．

28）済木育夫：ランチョンセミナー「漢方薬によるがん転移の抑制」，第61回日本癌学会総会， 2002, 10. 

01-03，東京．

29）鈴木俊輔，棲井宏明，中野裕康，土井貴裕，済木育夫： NF－ κB p65サブユニット Ser-536のリン酸化

及び脱リン酸化の解析，第25回日本分子生物学会， 2002, 12. 11-14，横浜．

く〉その他 Others 

1 ）済木育夫：漢方の効果解明ヘ治療前後の血液を分析，北日本新聞， 2002, 01. 08. 

2 ）済木育夫，楼井宏明，小泉桂一：第 5 田和漢薬研究所研究業績発表会，発表， 2002, 05. 14，富山．

3 ）済木育夫：癌転移の抑制と補剤，金沢兼六漢方集中セミナー， 2002, 05. 26，富山．

4 ）済木育夫：アレルギー研究会2002年，「lgE 介在性三相性皮膚反応の実験モデルJ, 2002, 06. 15，大阪

5 ）済木育夫：第 7 回和漢薬研究所夏期セミナー“補剤って何だ？”，講演：「和漢薬（補剤）は癌に本当に

効果があるのか？」 2001, 08. 23-25，富山．

6 ）済木育夫：癌転移に対する漢方薬の効果について，西播臨床漢方研究会， 2002, 08. 24，姫路．

7 ）済木育夫：漢方薬（補剤）によるがん転移の抑制効果，静岡県東部支部学術講演会， 2002, 08. 24，沼

津．

8 ）済木育夫：今月のトピック：富山の産官学共同研究はどこまで進んでいるのか－最前線の研究現場から
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( 2 ），実業之富山， 2002, 9, 05. 

9 ）済木育夫：漢方薬はがんの転移に効果があるか？「がんをめぐる最近の話題」，第32回大阪薬科大学公

関教育講座， 2002, 09. 28，大阪

10）済木育夫：漢方薬（補剤）によるがん転移の抑制効果，「漢方入門セミナ－ in 富山・不定愁訴と漢方」，

2002, 10. 07，富山．

11）済木育夫：「田中原理」で漢方・富山，タンパク質の解析応用：治療法研究，世界ヘ富山新聞， 2002,

10. 12. 

12）済木育夫：特別講演：漢方方剤の使用指針である「証」の解明に向けて ーアレルギー性疾患モデルを

用いて－，第15囲内灘漢方研究会， 2002, 10. 23，金沢．

13）済木育夫：漢方薬，効果をデータベース化，田中さん開発の技術で血液のたんぱく質分析，讃責新聞，

2002, 11. 28. 

14）済木育夫：スペシャルレクチャー：漢方薬（補剤）によるがん転移の抑制効果，漢方医学力ンファラン

ス 2002 (II), 2002, 11. 30，東京．

15）済木育夫：漢方薬の使用指針である「証」の解明に向けて，ノーベル化学賞受賞の技術を応用した新た

な漢方研究，第78回東洋医学フォーラム， 2002, 12. 06，東京．

16）済木育夫：特別講演：漢方薬（補剤）によるがん転移の抑制とその作用機序，第11回日本東洋医学会東

海支部岐車県部会， 2002, 12. 14，岐阜．

17）済木育夫，漢方の投薬基準作成へ，富山医薬大，ツムラと協力，富山新聞， 2002, 12. 15. 

く〉共同研究 Co-operative researches 

1 ）森川忠則：第一ファインケミカル（株），「マトリックスメタロプロテアーゼ阻害剤の薬効薬理学的研究J,

1998 4~ 2003 3. 

2 ）永井博弐：岐阜薬科大学薬理学，「アトピー性皮膚炎モデルにおける伝統薬物の効果」， 1994, 4~ 

3 ）加藤敏光：大日本インキ化学工業（株），「藍藻スピルリナ成分の抗転移・抗アレルギ一作用に関する研

究」， 1996, 3~ 

4 ）奥村康：順天堂大学医学部免疫学，「細胞接着分子の遺伝子導入と癌転移の阻止に関する基礎的研究J,

1998, 3~ 2002, 3. 

5 ）服部征雄：和漢薬研究所統一テーマ，「漢方方剤によるアトピー性皮膚炎の抑制に関する研究J, 1998, 

3~ 

6 ）岩崎輝明：玄米酵素（株），「FBRA の経口投与によるマウスリンパ球の増殖及びサイトカイン産生に

及ぼす効果」， 2002, 4~ 

7 ）中野裕康：順天堂大学医学部免疫学，「NF－ κB p65 サブユニットのリン酸化に関する研究」

8 ）義江修：近畿大学医学部細菌学，「ケモカイン，癌転移治療への応用に関する研究」

く〉非常勤講師

1 ）済木育夫：富山医科薬科大学医学部専門教育講義「免疫学」， 2002, 01, 08，富山．

く〉研究費取得状況 Acquisition of research funds 

1 ）文部科学省科学研究費，特定領域研究 c ( 1) （分担：済木育夫）「制癌剤スクリーニング」，（分担課題）
基底膜浸潤阻害物質の検定

2 ）文部科学省科学研究費，特定領域研究 c ( 2) （代表：済木育夫）「同所性移植した肺癌細胞の縦隔リン
パ節転移の分子機構の解析とその分子標的治療」，（課題番号14030028)

3 ）平成13年度上原記念生命科学財団 海外留学助成ポストドクトラルフエローシップ（代表：早川芳弘），

NK細胞による腫虜監視機構の解明

4 ）平成13年度上原記念生命科学財団 研究助成金（代表：済木育夫），アレルギー性皮膚炎に及ぼす漢方
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薬の効果とその作用機序の解析

5 ）平成13年度東京生化学研究会研究助成金（代表：小泉桂一），がん組織リンパ管を標的とした新規が

ん抗体療法の構築

6 ）平成14年度富山県受託研究：和漢薬・バイオテクノロジー研究，（代表：渡遺裕司）「免疫系・血液血

管系に作用する家庭薬や薬食同源食品の開発」，

7 ）平成14年度知的クラスター創成事業「とやま医薬バイオクラスターJ, （代表：済木育夫）漢方方剤テー

ラーメード治療法の開発について，

8 ）平成14年度漢方医薬研究振興財団研究助成金（代表：棲井宏明），自然免疫系に及ぼす漢方薬の効果に

関する分子生物学的研究

く〉研究室在籍者 Research members 

学部 3 年生：有田貴久，川崎範隆

学部 4 年生：鈴木俊輔

大学院前期 1 年：青塚保志

大学院前期 2 年：小津陽子，松尾光浩，大橋養賢，F 手賀栄治

大学院後期 2 年：中村エリアネ静

受託研究員：植田康嗣（大正製薬株式会社， 2001. 4~ 2002. 3) 

学内研究生：村石康博（富山医科薬科大学医学部・泌尿器科学， 1998, 4~ 2002, 3) 

巽武司（富山医科薬科大学医学部・和漢診療学， 1999, 4~ 2002, 3) 

藤内靖喜（富山医科薬科大学医学部・泌尿器科学， 1999., 4~) 

明石拓也（富山医科薬科大学医学部・泌尿器科学， 2002., 4~) 

土屋康紀（富山医科薬科大学医学部・第二外科， 2000, 4~) 

薄田勝男（富山医科薬科大学附属病院・光学医療診療部， 2002, 1~) 

地野充時（富山医科薬科大学医学部・和漢診療学， 2002, 4~) 

吉岡伊作（富山医科薬科大学医学部・第二外科， 2002, 4~) 

外国人客員研究員：

Lee Soo-Jin I 李秀員（Graduate School of East-West Medical Sciences, Kyung Hee University, 

2001 06. 01~) 

Pongpun Siripong (Natural products research Section, Research Division, National Cancer Institute, 

Bangkok, 2002, 09. 01 ~ 2002. 11. 

Nongnit Teerawatanasuk (Faculty of Pharmaceutical Sciences, Uboratchathani University, 2002, 

10. 01 ~ 2002. 12. 29) 

Choo Min-kyung I秋政京（Kyung Hee University, Collage of Pharmacy, 2002, 09. 25~ 2003. 

03. 31) 

研究所研究生：

Pattama Singhirunnusorn (Mahidol University, 2002, 10. 02~ 2003, 03. 31) 

事務補佐員：新井恵子

く〉学位（修士，博士）取得者 Academic degrees and theses 

卒業論文：

奥野真理絵：既存抗癌剤の浸潤抑制効果

青塚保志：腫蕩血管新生におけるアミノペプチダーゼ N/CD13の影響

修士論文：

横山悟： α －MSH 誘導性のメラノーマ由来細胞運動因子の性状

播磨谷優子：放線菌二次代謝物 TP-1 の癌細胞に対するアポ卜ーシス誘導効果とその作用機序の解析
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博士論文：

一木克之： Mediastinal lymph node metastasis model by orthotopic intrapulmonary implantation of Lewis lung 

carcinoma cells in mice. 

医学博士（富山医科薬科大学）

村石康博： Establishment of the model of intrahepatic metastasis by orthotopic implantation of a fragment of 

murine hepatocellular carcinoma and analysis of molecules related to intrahepatic metastasis 

医学博士（富山医科薬科大学）

※横山悟： 修士課程修了後，東北大学大学院医学研究科博士課程に進学，

播磨谷優子：修士課程修了後，秋田大学附属病院薬剤部，薬剤師

く〉人事移動

中島松一：本学助教授退官

棲井宏明：田辺製薬株式会社創薬研究所より，助教授に任用




