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fAREIZRIET 5 CCR-2 %S L= MCP-1/CCR-2 L4+ AEIRE(IL R EDERICEELHE %
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RAEEORZEEBEL L=,

MANREF &

_50_



KPEITLPavBREEZICEST/O0T77—CFEREF (MCP-1) DEEHE IND @ cDNA

TSASFH A PLGA F/HF e
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LTEGRMARETH S, PLGA F/HIFICIIRBUMNLEEEFOHANAETHY ., £2BES

TIREDESALSH THVNEFI THEZEMNMEA~OERMZEICLYADREREBETIAREEND S,
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2005) . QOFRIK T kK% (Homma et al., 2006), @2 Ru A FURBEORBEEN R (Li et al., 2007) 72
EOBBMDET VMR L2 2 A, WTFNOETIZENT S, BHEMEREE SR SR VRIL T, #8
BEAENEZ > T e, ZO—#HOBFFEAR R BAEERSE 2SR 1 72 AR ER 7 TH D EE/R LTV D,
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Y OFREEGT T VBT, BRx el 2 B EMICBET 5 2 & CHRREA & BRI & (e
DRBNDEEHRE SN TND, & ATHAPIREEMIE (0EC) IXERFBH MO L, & LI-RICBMET
D2 ENARERTZD, T TICWLS DN DETITEE 2RI LB FbiThuTnd, Ll #ilk
BRI X DR AMRED A ) = XA LTWELICAATHY . BE~OBEFHbEHH TR ONTIZED
ISR O SGEITE Z > TR, bivbivudsil, MEGET Vv~ U XDBGE~ECEBIET 5 &, #
HEVERBE O TR INH] S AV R B AEDMEET 2 2 L 2 A LT (Teng et al., 2008) ,

AHFFEIX, T v b OFRHEEE~ OBC 2B L, T OMREAMRED A W =X LEZWH LN TEHZ 2 HN
ELTCEMEI S L7z, b L, OEC BAEEE CHEHIZI T 2 BAHEMERHE O IH] S v, MR AMEE ST
WIUE, BRHEMERBE S EEARFAER T TH L L0 ) | bl OGN FRIREICS W THiE s s 2
LD,

MR EFE

1. WLERZ Y 7 flE O Fh L

% AN SD RIET v b OMRSHEE L BEROREKIBEZ A Y 77 VAR TRV H L, /MRICL T
L0%IEA 4 Mi% & & de Eagle/F12 B5 IR T 4-6 HHEEE L, Mk ofifan+olcilEE Lo, #EEL
ToMIRR 72T 248D . S HITK 2 MR L7z, MillZ 2t fsE Th D Hoechst33342 TR L 72, MU 7o
VBRI K DT 4 v an bR L, BEEEIK TR 5-8X107/nl DEEICHE L., FAFhOM~—H—T
el 2 A, BERMIICE £ 5 0EC &ML OEIS X E LTI, 40%E 60% T -7z,

2. MERZ Y TR OB

1% 8 TERD SD RIET ~ FE XL hoLE X — L Na (50mg/kg {KHE) THEREL ., SO RE & #hZ2 0B L
2%, THEBSMIMEDHES L2 29I L, 08 2 nm OF A 7 THEBZER2ICOW Lz, ~A4 27 a2 %
WT 2l (R 1X10°M#) @ OEC & MR MO RBIL 2 FRERETICEA Uiz, ith, il zfea L, s
WE &S Uiz, Sham 22> b a— UIIHREZ BT 57200 T, A ZIIBA LR o7z,

3. BEAYERL L s b

e 1B HVE2BIZ, 7y MIA Y 7T VT T, DIRE Y 4%37 7 4V AT VT b RiRE W
THEREITD, FHEZETE L, FHEZROH L, SOIC—BEE L7BIC, RIATAAFTHEL, 40 um
JE DG RAIRWTEI 7 A AR L 72,

TR L A0 Y alZIE, GRAP, TV Bl o — 4> RECA-1, & wu h= ' CGRP |Z%f9 D&Piik%E H =,
HiYL(a |3 ABC WA 1T\, DAB THEIZH M LT, 7 2 ARG IT R A9 e a3 CREER L= Hiik % v,
o b= UBHEIC OV T, KS400 (Ziess fh, FA ) ZHWTHEBHINT 21TV, FAERMEOEZFHIIL 7,

#w B

AL v NI, #BIEOAZR3 9PE (1M 5P, 23 4 PS) | OEC BAEAS 11 S (13EM 5 P8, 2 EH
6 VL) | sham FHifE AU L2 ha—) BNILTHo7e, FABEE MU A 712 L0 Bl
L, TREOEBNIFE L, 2 B%ETIZEALRE LR -7, kNIRRT & BESIzE v R
27— U OBMEMERPE AR SN TR Y . ZOFEBHICIE GFAP S8 2 R BUGHET A b a1 kA
LT UTHEZEER L T, BT CGnEtE) ob vy b= EaFBE~7F KN (CGRP) % & TeiiHE
&L FATHE GEBIME) otr b= UMW TR ORI A THAET D Z Lidkh ot

—J7. OEC ZBAH L7=7 v MIMTERE CTIX FEORER L SN2, ke lZBiEd 2@m e~ L7z, O0EC B
FERE OB 2 AL FHUTMNT T2 &L 77 TR b AHEMEREE IGO0 HRE L EDV R AFELTWVD
ECRA Tz, ZRUTH D LT, 2ROt r b= UL CGRP #RHEDBRGHARN 2 R L, BIET 48
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ZCHATHBMELAEITHEML TV, BHEMEBEOAMIZSOWTELIZELSHRTARAE, IV HaT—
FATRRHEMERSE OIS A IZ HRBL L TV A 720, A TR RAYZL RECA-1 &0t B Y 24T\ A
DJER I LTz, BEOHORETIL, MAELSMI BFHERD IV I 2 7 — 7 OEPNEFIZR O, B
PERBE A LMD BN (K 1A-C) , ZHUTx L, OEC B TIX, BEDAIT M 2 5 H
MUTWeR, MBSO IV EI 2T —57 ook id e < | BHEEREE O IH STV D 2 &35

>7= (®1D-F) ,

1. HEDOH (LB) & OECEBAE (TEB) OHRMEHIZIS T 5 RECA-1 o4 (A, D, JRf) &
Col IV (B, E. #kfa) DJEfE, HEDOH TITMELIMNT Col IV DILFE (C. Fkfa) NEFITHFIEL,
TRHEMERBRE SRR STV A 2, ORC Bl CIIBMEMERBE OTRIZITE & A E72 v (F)

E %

HBIfE, OEC OBEF~OBMIL, FHEEOREILEL LT bAERIN TV LD, ZOFHARED 2
A=A LNIA G ThboTe, BREEHIZIIE 2 OFARER T BFEET 5, TR HOH T, OEC BHEIZ &
V. FRHEEREE OB IIH SN Tnd Z e 2R L (K1), Rz Bidskit, OEC %7 v M K—s383
VARRMEDO UM I BAE L, OEC BAf 2 % CHBEICHRRBAEMEESI NS Z L2 AT LTS (Teng et al.,
2008)

AT TIE, 7 v NEBERET~D OEC OBAHIZ LV, FITEDEa b=k L EATE0 CGRP A28
B Az THA L, FRFICEEEAEREITE BIEE Lz, 20X 5 220 5E. BAZ EFET 2 HHEIERE O AL
73 OBC Bl X vl sz Z sick s tffmmanz (X2), AMFFEROKET, BE, BOUFRERLE LT
FilH T 5 (Teng et al., 2010)

BEZROFMIITR A 2R M EILERF2AFAEL, SRS MREEPEZ VI VWEBATH L LEZ BN
T&Elz, ZTNETEL OWEEITSUGHET 2 b ath A SBBKT 57 ) TRIEN FERHERFTH L LB R
TEIZH, OECBAEIZ LY . 77U THHE DI S5 LW O fERIFE LN TV, AREIOFKR TS 7
U T RHREIZEAGIT R S v igino 7z,
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2. ATEDOE L, BEOHDEE (L) (ZFMOBGEIZITRHEMRIRATE R S, Ui shr
TATHED R b =L BATIED CORP HRMEITFFAE L7avy, OEC BAERE (F) TITBAEIC L U BRHEMERDR D
TERRAS N S v, FAERMES B 282 THERT 2,

LILEDOHIED 5 B 15 & OEC BAEO FIITLFENIEE TH 22Ut (TEERRYE - MHFEE - Bh#EdR)
EHESE 7 £ THRETOREINIIER Th - 72 figih)ll REREFB T « B - Bi#dR) 23, OEC Ok
T HUH AR O BB BN e Y L B BSHFEORIE 21T - 7o,

S, FREREGOIRRIEOMN. Z B L TS OIEEZED TS PETH D, FARYIZIZ. 0EC BAEIZIN
2. PRHEMERBE DR A BT 2 0E IVEa T — 7 v OGRIES 2 Ra A FUmMBRO 53R OfF =0,
R R et 5 MR BN FORER ELEZTVD,
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AWFZED B YT AAL P EICRB T MR AR EIGREDO N AL — Y a )b U —F OB LK T 5
ZETHD, FALKT: (HA) | RN (hE) | WK (P E) F— 2 TR 28 MR IR R D BRI JE 24 T
577, Fas-ligand (FasL) 1% INF 77V —IZJ& T 57 Rh— ZAFE R T-OOEDTHY, 701K 40kDa D
1T BB EE A E ChOIZAENRTHD Fas LG THILIZEST Fas #%BLTHMACT RN A% 758
T2, FITHMIEEC BT DM FasL (mFasL) OARaAMEEIZ®H722 C Kl 26kDa 75 metalloprotease
DOEDTHD ADAMIO (Z[RESIESHL, soluble Fas-ligand (sFasL) 23EEESHILD, LnLZRA s, MM IC
BT sFasL 230D EOMIIE CEASIVRAIIIELZ FHE T 2006 Tk, AFFETIE 2 O
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#

BREETTAIYANAAY =W OET VYT RXATHDLBREKMH~Y X2 ] T
bis (1-oxy—2-pyidinethiolato)oxovanadium (IV) [VO(OPT)] %% protein tyrosine phosphataselB %4
LT, PI3 ¥ —E&IEMALT 245 R, MlaDEFL 7L Ths protein kinase B (Akt) ZIEMEALT 2
TEEWELZ (K1) (1), HLW—XTH2D VO(OPT) [EMLERS H -~ AW F SIS ik [E12 3
TOIRREHTEZ AR S, RIS RER B2 B LT (2), BBIMICH VT Akt THMEME FL T, 20k
B Fasl 3FEINAHTE, Fasl OFEIFIHRMIZICE T Caspase 8, Caspase 3 ZIEMALL TTARR—
REFHETHIEEWLMILE (3,4, Ll IR M EERIZ FasL 2O E O CREAS, MR EL
T ONRATH -7, AFZETIE 2 FEOME M ET A% VT Fasl OIFHALEEEZFOINC L, &
HIZ, FasL OIEMALZANE 4 DR MR BRI D — X2 BT,

EBRAE

~ 0 AR AMBIIR— 8 PEPAZE R (B 7 VBB O IR KO ERILT. (3), 12 WD C57BL6] ~V A% HE
BRIZHWz, v Vara—TF o 7 Ul A au sk ad NEB R DIF AL C, FRIMENIRZ 90 43 [HPHZEL7-1%
(CFFBHIR L=, FEBRIRELR (0) | 2, 6. 24 WP #2 IR A HI L Coose 7wy MIgHT 2, HEUT [ 8 L C il
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ESH U, Sk b F k2 T ADAMI0 OSBRI 2~ D& RFIT, HE L o> A% 28 J i fifda (=27
INZBW TRV RS, £ O OS2 RS G IEMOITZEA L MAP2 [EPEHINE Th o7z, ZDZL
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Ischemia

Protein tyrosine
phosphatases
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PECdhoT, ZOZETE M EENLIEBLT DIHEIER sFasL 13 EITAF 0 7 IO MR IR BT 528
LTV, EMERED sFasl OB ERIIFAEOAV T TR % R Ths (Fukunaga et al, #a SCHEH
41).,

FFERFFEHE CTHLOMI LT, ORISR T T NV CThDH~v A/ AT =T IR T v M VT
ML AN T FasL OFEZFH- (5), ~A70x7 =T HEA% 2-7 H BT T, Fikii7e FasL
D EFNFBDSIT, MR L RAIMATICEY, Fasl OFBMMEEREL, ~ (7027 =T HEAE 24
RERI LARRICHE LD L9 DI AL ORI EDL BEMEAIIETHY, I7u 7728 T Fasl 28 BR324
RSN, — . DEOMREMIRE T Aha 7 VT fMfEIZ 38U T FasL OFBUL EH-L T, IiZ, 2/m7Y
T OIEMEALZ I 32 A7V v A/ A7 27 EAE 1 HEND 6 G LT, FasL ORBAHK
AUtz ~A7aAxAT7 = TEAE 7 B BICALND Fasl OBAERFHEIII /A7) HIZIE2icmifils
i, RIERC, PRAIRAZEL A B ICHHISNT- (Han et al, FRSCEFET), ZOZLITEMALIZ/ 0 U7 ICR0T
% FasL OFEIIAFEAILOT R—T ADB|E &I/ HZ 2R LTS,
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mFasL 736 sFasL 2RIV TREASIV JEMER sFasL 2RI A R S22 8, £/, 24 WFfH
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Evaluation of new chemotherapeutic agents for hepatocellular carcinoma with hepatitis B
virus infection
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Abstract

To find effective chemotherapeutic agents for hepatocellular carcinoma (HCC) with hepatitis B virus (HBV) infection,
we evaluated the effects of newly-synthesized compounds 24F and LY 52 on the metastasis of a HBV infected HCC
cell line and the anti-HBV activities of cinobufacini and its active components bufalin and cinobufagin in this cell line.
The effects of  these drugs on the cell  proliferations were detected by
3-(4,5-dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium bromide assays. The effect of 24F on aminopeptidase (APN)
activity was measured by a spectrophotometric method using L-leucine-p-nitroanilide as a substrate of APN. The
effects of LY52 on the MMPs expressions were measured by gelatin zymography. The effects of 24F and LY52 on
cell invasion were performed by 24-well invasion chambers. Effects of Cinobufacini, Bufalin, and cinobufagin on
HBYV antigens and DNA were quantified with a HBV DNA quantitative kit. The APN activity was inhibited in the
presence of 24F in dose-dependent manner. The effects of LY52 on MMP-9 expressions in HepG2.2.15 cells were
not obvious. The inhibition rates of LY52 on pro-MMP-2 levels of HepG2.2.15 cells were in a dose-dependent
manner. 24F could inhibit the invasion of HepG2.2.15 cells, which displayed 56% of inhibition rate in the
concentration of 100 pg/mL. LY52 could also effectively inhibit the invasion of HepG2.2.15 cells, although a dose
dependent manner was not found. The effect of cinobufacini on secretion of HBsAg, HBeAg, and HBcrAg was
promoted in a time-dependent manner. It was more effective than its components bufalin and cinobufagin in
inhibiting the secretion of HBV antigens. These result showed that 24F and LY 52 might be effective anti-metastasis
regents for HCCs, even when the HCC cells were infected by HBV. Cinobufacini may serve as an anti-viral
therapeutic agent for the management of HBV infection, which warrants further investigation.

Key words: Hepatitis B virus, hepatocellular carcinoma, Aminopeptidase N inhibitor, matrix metalloproteinases
inhibitor, Cinobufacini

Introduction

Hepatitis B virus (HBV) is recognized as the leading cause of chronic hepatitis and the cause of 60-80% of
hepatocellular carcinoma (HCC) worldwide. A number of researches have shown that chronic infection by hepatitis
virus, especially HBV, leads to the progression of chronic hepatitis to liver cirrhosis and contribute to HCC. It was
also showed that HBV infection increased the invasion potential of HCC, though the role of HBV in the invasion and
metastasis of HCC was not elucidated clearly. Thus, the discovery and development of novel antiviral drugs for HCC
is urgently needed. Aminopeptidase N (APN/CD13) inhibitor 24F and matrix metalloproteinases (MMPs) inhibitor
LY52 were newly-synthesized compounds by our research group. Our previous studies showed that 24F could inhibit
the activity of the targeted enzyme APN and suppress the invasive capacity of HCC cells, and LY'52 could inhibit the
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invasion and metastasis of HCCs via blocking the proteolytic activities of MMPs. In this study, we evaluated the
effects of 24F and LY52 on the invasion ability of a HBV infected HCC cell line, HepG2.2.15.

Cinobufacini (Huachansu), a Chinese medicine prepared from this toad skin, has been extensively used in clinics to
treat a number of diseases, such as malignant tumors, chronic hepatitis B. In this study, we also evaluated the

anti-hepatitis B virus activities of cinobufacini and its active components bufalin and cinobufagin in HepG2.2.15 cells.

Materials and Methods

Reagents. The hydroxamic acid derivatives 24F was synthesized as one of series of cyclic-imide peptidomimetics
with free amino group by using 3D-QSAR model'. Caffeoyl pyrrolidine derivative LY52, was designed and
synthesized as described previously”. LY52 was dissolved in dimethylsulfoxide and 24F was dissolved in
phosphate-buffered saline for in vitro studies. Cinobufacini was obtained from Anhui Jinchan Biochemical Co., Ltd.,
China. Bufalin and cinobufagin were purchased from Sigma.

Cell culture and treatment. The human HBV-transfected cell line HepG2.2.15 was maintained in RPMI 1640
medium supplemented with 10% fetal calf serum, 100 unit/mL penicillin, 100 pg/mL streptomycin, and 200 pg/mL
G418 at 37 °C in a humidified incubator with 5% CO,. The effects of these drugs on the cell proliferations were
detected by 3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium bromide (MTT) assays. The effect of 24F on APN
activity was measured by a spectrophotometric method using L-leucine-p-nitroanilide as a substrate of APN. The
effects of Y52 on the MMP-2 and -9 expressions were measured by gelatin zymography. The effects of 24F and
LY52 on cell invasion was performed by 24-well BD BioCoat Matrigel invasion chambers. Effects of Cinobufacini,
Bufalin, and cinobufagin on HBV antigens and DNA were quantified with a HBV DNA quantitative kit.

Results

Effects on proliferations of HepG2.2.15 cells

The HepG2.2.15 cell growth could be inhibited by 24F, but there was no significant difference in the inhibition rate
among 1-200 pg/mL of 24F. No acute cytotoxic effect was observed by trypan blue staining. The inhibitory effects of
LY52 on HepG2.2.15 cells proliferations increased as the concentrations and incubation periods increased. No
obvious inhibitory effects of LY52 were found in lower concentrations (<200 pg/mL) and in shorter incubation period
(24 h), which was also verified by trypan blue staining. Cinobufacini at the concentrations below 20 pg/mL, bufalin at
the concentrations below 102 uM, and cinobufagin at the concentrations below 10" uM were non-toxic to
HepG2.2.15 cells. Cinobufacini, bufalin, and cinobufagin could significantly inhibit the growth of HepG2.2.15 cells at
the concentrations above 20 pg/mL, 102 uM, and 10 pM, respectively.

Effects of 24F on aminopeptidase activity

The aminopeptidase activity was inhibited in the presence of 24F in dose-dependent manner and the inhibition rate of
AA/min under 0.27 mM (100 pg/mL) of 24F was around 25% compared with the negative control. In this analysis,
IC5 of 24F (the volume of 24F that displayed 50% inhibition of enzyme activity) was calculated 1.88 mM.

Effects of LY52 on MMPs activities

The effects of LY52 on MMP-9 expressions in HepG2.2.15 cells were not obvious. The inhibition rates of 0.1, 1, 10,
100, and 200 pg/ml of LY52 on pro-MMP-2 levels of HepG2.2.15 cells were 4.0%, 9.4%, 11.5%, 15.8%, and 34.4%,
respectively, compared with the control group (100%).

Effects of 24F and LY52 on the invasion of HepG2.2.15 cells

The number of invading cells was significantly decreased in the presence of 100 pg/mL of 24F compared with that in
non-treated cells. This result suggested that 24F has an ability to inhibit the invasion of HepG2.2.15 cells, which
displayed 56% of inhibition rate in the sample incubated with 100 pg/mL of 24F. LY52 could also effectively inhibit
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the invasion of HepG2.2.15 cells, although a dose dependent manner was not found. The inhibition rates of 0.1, 1, 10,
100, and 200 pg/mL of LY52 on invasion abilities of the HepG2.2.15 cells were 21.8%, 26.4%, 43.3%, 50.2%, and
19.7%, respectively.

Effects of cinobufacini, bufalin, and cinobufagin on the HBV antigens and DNA

The data clearly showed that the inhibitory effect of cinobufacini on secretion of three HBV antigens (HBsAg,
HBeAg, and HBcrAg) was promoted in a time-dependent manner. On day 6 cinobufacini at the concentration of 1
pg/mL significantly reduced the secretion of HBsAg, HBeAg, and HBcrAg, which was more potent than the positive
control 3TC (100 pug/mL) in inhibiting HBV antigen secretion. On day 6, bufalin at the concentration of 10* uM
significantly inhibited secretion of HBeAg and HBcrAg at the rates of 11.36 and 19.58%, respectively. In this
concentration of bufalin was more potent than the positive control 3TC in inhibiting HBcrAg secretion. The data for
bufalin at 10* uM on day 3 and 6 showed that the inhibitory effects of bufalin on secretion of two HBV antigens
(HBeAg and HBcrAg) were time-dependent. After incubation with cinobufagin for 3 days or 6 days, secretion of
HBeAg and HBcrAg in the culture medium was slightly less than that with the control. Moreover, cinobufagin at a
concentration of 10~ M on day 3 exhibited the same potent activity as the positive control 3TC (100 pg/mL) in terms
of the inhibition of HBeAg secretion.

Discussion

Although recent progress in the diagnosis and treatment modalities has improved the prognosis of patients with HCC,
the long-term prognosis remains disappointing because of the frequent recurrence and the development of intrahepatic
metastasis in 16%-65% of HCCs patients. Since APN functions to degrade extracellular matrix and thereby promote
the cancer cell invasion and metastasis, inhibition of APN function would have a significant role in the development
of cancer chemotherapeutic agents. This study showed that our newly-developed APN/CD13 inhibitor 24F can inhibit
the activity of the targeted enzyme APN and suppress the invasive capacity of HCC cell. It was suggested that HBV
infection may facilitate tumor cell invasion by upregulation of MMPs and subsequent destruction of the extracellular
matrix. In this study, we assessed the effects of MMPs inhibitor LY52 on MMPs expressions in HepG2.2.15 cells,
which is originated from the same clone of HCC. It was suggested that Y52 could effectively inhibit invasion of
HCC cells by suppressing MMP-2 expressions. These result showed that 24F and LY 52 might be effective
anti-metastasis regents for HCCs, even when the HCC cells were infected by HBV.

We also evaluated the anti-hepatitis B virus activities of cinobufacini and its active components bufalin and
cinobufagin in HepG2.2.15 cells. It was demonstrated that the effects of cinobufacini on secretion of HBsAg, HBeAg,
and HBcrAg was promoted in a time-dependent manner. It was more effective than its components bufalin and
cinobufagin in inhibiting the secretion of HBV antigens. The present findings suggested cinobufacini may serve as an

anti-viral therapeutic agent for the management of HBV infection, which warrants further investigation.

BEIR
1 Cui SX, Qu XJ, Gao ZH, et al. Targeting aminopeptidase N (APN/CD13) with cyclic-imide
peptidomimetics derivative CIP-13F inhibits the growth of human ovarian carcinoma cells. Cancer Lett
2009.
2 Qu X, Yuan Y, Tian Z, et al. Using caffeoyl pyrrolidine derivative LY52, a potential inhibitor of matrix
metalloproteinase-2, to suppress tumor invasion and metastasis. Int J Mol Med. 2006; 18 (4), 609-614

VE  AWFZEIE, 20094E10 A 24 H 2582101 H A LA KRBT TR A X —3F, 70385, T w3 pea
HCHY £,

_67_



() EAED mymmse

The Nippon Foundation

MEEN BHEZEH=

2009 EELFMEEREREE —RAE - LFEMRE—
20104 3 H 13 H
MEEA BRFEZEH= #F
B X VB &EZEH L TITo 2fRE - HEFRIC OV THREVWZLET,
RATEE  RRBREE
ZteE R4 B HF W F
PR B4 - TIERE
TR EA  FH TR W4« BuR

AT fE i TFERPRXZE 1-8-1
A 25:043-226-2768 (JELi#)

1. BIRLE%E - 1, 000, 000 M

2. IRT—<
IO KB EREDO I ALY F—3 a VBHICET A =— XS U FHE
FEHE S0 /T LD

3. RROWME

DU ) 1| A H 78 3K B LSRR I B0 3 5 =T, BT, BEEREL, EERELS
FOERBI NN TF—2a v BRBEE LEERE~DA A 2—2F L, U
NENF—a VEEBES—XICETAREEZER L. TOREMARSHEE
MLUCHEESLEHEL, VN TF—ya VEHRICET A RAEET =— X2 #E
L. ZOREHERZAWVCEEMEZGRE LEREHET 0 /7 LAOREEE
L7z,

KERMXF
4 gl B8
4. HREAER
AAMIFZE K4 BT Wt « B
AT BRI TR T MEL . FHEEER
HERIFFEE KA BIHR M4« BIZHR/BIRE

AT B R R4 IR ME4 - EEHETH/ EARB

_68_



— A EAH R E—
MK EHEEERD ) NEEICET 5=—XICK L
EEMREHET 0I5 LDORRE

e K4 HHARF

AARFTERER  FRERFERFBEE IR
HEFFEAR IS WA

HRIEFTEEEE DU RS VE G ot o/ HE P Pt

<EHEF>

V) KHEEE KA DV N (LAT U ) Hif=— AB L OHEENIO U FH#ICBET 5FE =— X2 LML,

IEY EICHEEMBE 0 ST LB, i, B, FBi#M, REEEEN D OZ N R ERETT S

ZEHEANE UTHEE N Uiz, DU HIER S MR 05 9~ 2 R, Bahh, Bk b, (E3EE
TRBIOWRBEY "N LERE~OA L F Ea—5Fi L, U A Fi#PE = — X 2 RE =4 Rk

L7, ZOH%EMFERHZ FM L CRERLVER L, BEMOKE ) A EFHICHT 27EH =—X LLF¥E =
— ) B L. 4 DO SEELIRFE O F R 220 NTEAT L, 170 ADSEE 21572, R, 8 =—

RE, SERENS 1 WA ETORYO I AFBHEIZOWTHUELEZ -6 DN 80%LL Lo IL, A 0HER
BEIZEMFEDa ha—L LHEIREEDO TS, PTSD ~OXtIG, EREBE CThH-o7-. 1 VANL 6 » A%D

HHAD R = — X TlE, 80%LA EOXGRE NN LA 2 B L, /AR OFEE R, BERES O
AR RO EREHETH T, KEF 6 DA LBEOHI Y ANCBT 258 = — XTIt &EIROF H
Tholz. £KEVANEZRUET 2720 OFHEEHETIE, BHEORREIDIN Ui oI~ & #kcBE+ 5
TRV AR, UNGIRDONTESE LR BHEDT- DD IRV A L MIOWTOEE =— AR Emhot-. Uk

T HHEIBUEEE 7 0 77 AOFEEBIHAANTZFE 7' 0 7T L E et UER L.
<Key Words> mOJIIK#hE, HKE. UNEVT—a FE, M. 2E-_—X. BEHE
LIZL®»IZ

AARTIE, BRHEREREEoMNTE LT, 20%, Fil b iiE, sesereiE, JR @ LR &K
BURKEZRIR L2 2 LI L > CTRER#EEDBESLOOH Y, BUGRGHE, BB 2 mAIEER L
DOBHLHMN, KEIZIVEEEZA ST AL ~OEHN Y ANFH#ICBE L TXIFE A ERED 2.

2008 4F- 5 H 12 HIZHA L7z U RHIERIZEI L T b [AARIC, RS b OEFSEET), Lo 72T 5
WEITH DN, WREFOVNETIHEILIIEAEZ2VORERTHD. LrLEMTIZIERMECH LD
WHUTWEZHEA T, B, PEIZEEMEZZEEA T, SEIOHKEF DN KEFHETH D
BENZ L EENTOD. UANEAREK, THOMSEELEREIEEHTHD. >EVMERICIVEELA-T-
Nz, BEEZHEH EHLTWD NS 2 K EROFRIEHE, KBh, EERMEA~OXS, RHMETE
EBE—BLTEETDZENREY NFEORERERELEEZ S, — 07, WIKHEWKED Y ~"F#E=—XD
FREA, EHE OREERSC Y NI D IR T AT AOFHEII A+ TH S .

ZORIBREENS . WIKHERE SRR L CTHEIIE O KEM RGP e & OF#ERR, U FHED
FEARR 72 & Hiffi 245 ¢ WESMEROEMM2EE & QL of EICET 2B #ENZER T L2, #
BFEI T I LEERTH L, PEPT TR BRIZBWTHLARAREEE 2.

(W72 H Y]

PN KHEHE K E D U Fi#E=— A L OFEEMO Y NEFEICEAT2FEH=— X2 LN T 5. kb
CNCHHEIHE T v 7T Mar %, FEiL, ZRECEBATREN: &R A2 RET 5.

_69_



IR AHE

1. BRgepesi 7 W2 1R Lz, ABFZETIE, Bee
2, BERORE ) NFEDOTFE =— X BT

UNEYT—LavERRY e L 45 48 I R ~
= T, 81 BBETI, B L SRR~

T TH—HAIN—T A4 22— (LUK FGI) %%
[[W%m][EM%m]} L, KEFEVNFEH#EO=—XLFH#AOTFE =—X

i L7z, Zhae b LICHEEMDOKE ) ~FEigT

H=— XA verl Z1ER L, ZhaEHNTY A

FilkB LOF#HEHEIC L 2 HME W £ LH

[Uﬂéﬁ\ﬁ$0§§%E%K$é]

BRZSHTORERARR H DONEZEPEORGET & Pefl 21TV, A AR ver2
[Eﬁ?ﬂ%%ﬁ;l%fﬁ%&lﬂfgﬁﬁﬂﬁ] :k Lf:; %‘l, T %ﬁ%#ﬁ:ﬁ%&:(x L AHAE io A0
T A STIEDYER 2 ATV, A ver3 Z/ER L7z,
[ ERAONEYNERLE-—<HE ] B ver3 ZHWTHEMOKEV NFHH#IZH
| THEB=—AWELEM L, ZhoO-ERERS
| mus~ossy EagRREnY | LT, DI S LRSI 4513 2 T i~ 5
H1 R CPPN T CEE TR

2. EIRPEFEE ~D FCI
1) AEHERUVREAESZR. AEXNR

FAAWIMIE 2009 4 6 A CTh o7z, FRELGATIE, WIRFEERPBLHE Y NERE o 2 —B O, #LETE
FESMNEHRBE (RERLEIRRE) O 2 AT Ch o7, FHARIGUIIUI KPR U R v ¥ —ERf 2 4, B
THEL 14 (FERIEL 1 4, BEEHE 24, BHEM 2 4, FENTEEARRLERM 3 4, HEEHE 3
L ThH-oT-.

VU KA FE PR PE IR U NRR T v Z — X KRB (R0 2> Bk S CE I E ~ DO AR 72 )
LS E UTBIEBIEE LT 5. F 7o SEEMSPE T o D ELETTEARRRTIL, b &b & ko EREL
RCHOTNHIEDTZOMEIEE L, #END 1 L ERGE L7z 2009 46 HIZBWTHIRE T LT LE#ET TR
- 1l A UMY

2) T—ARERAESLUVT 20 AE

Al S > THIERIE O/ OGN U NBEE O EREFEITHEE > TH bW 2 FFE¥0 6 3RO 7 Vv—T 1 &
Ea—%FLlz., £ ¥Ea—02TORKRERENREE Ol 25 CTiE LIKESREER L, ZhvieT —
2l Ui, 0BT — XX HAGEIZIR LR ERIIZEE & B ROMEE DA L.

A X 2—NFIL, HEBAEGRNOBEE TO U NEBIOEE, EEEFEDER L COHHRFD U
==X, Uit FoRNEEEBE, ) AFEICET OF#MOFE =—XTho7. ik, ZhooA %
Ea—IHEHZEICRENREZE L, REICRRERE L TREY NF#OFE =— X2 L7z

3. B D FGT

FRAHIIE 2009 4 6 H Th o7, #LETFEIEAEHRETI BB O 6 4412kt LT FGT £ FEhi L 7-.
A U2 a—NEL, BUEORERE, KEICLD2HME, OH, (2@ ~0R8, BFAEE EOKEE, U
DOHEDE YRR G, FFERBEThH-o72. Hfid. ZhodA v F e a—IHB Z EICREDITEHWT, %
ENEZSEL, BIED U N EFERAE EOFEEZ I L.

4, REIVNEH#EIZHET 278 =— XOEEHEDO - O OFHEZEDOR% & i
1) FEAKFARBERE

ERIEEH O FGL L OHSKE O FGL % &1 A verl Z1ERL L 7o fERC DR D EEARTE 2 14,
KEVNAOFBAERITE L2, MIEXLEOWKICL 2V 2t LOREERILTE S 2 L, B
MEERZMEECEX DL ETholz. TNEHAWTHMESHEL LM L. EMFS#EMKEITX, VA E

_70_



. FEHNE. BETHOBEEND 10 FLLEORBRAEA L, VAEEFICETIHERIEE THD, K
MEE~OWIOREEZSE SN2~ AT O 3LEIN L7z, RO UETHES LT 14, (EEREL
14 %8R, B35 AL 2EMFLHELIME L. Z O E2 HICHE M ver2 Z21ERE L7-. 72
WCEHETFIIE b AKX AEMERFEL I L, HEZHE LA FIEZRE LT

2) B LI-AERK ver3 DiEE

FGI BLOHMESHEOBRRMNE, REV ANFEICLERER 2, OXREORK, @V @i, @V %
RN D720 OFHEH, @OFREAIKEF Y NFHED 4 DONEAL THRET LT, £ L TOXSRE OFHK
wRE S, KERE (EmE, MR, b b EOEEAA L TN, BEERICOE L. @V NEEZY)
B CEERAES LA, T QAL 6 BA), B (6202 HLURK) &ML, 20U NBRIZIH- T
FGI TH LT —H &b SICHEE 21K L, #F7E kTR LR AR A R L 7.

AT, ORIZEORM 8HA., QU N GHFEFERR 6 HE, QOKFY NFHEFE A~ & HEHNE 3
HEH, @OKFEINFEBTHEEO=—XZETL2HCHM 46 THE, D 4&7 v arhbllkIi, 4t 63 H
BHTholz. O, @, OlF 2 MBLOEHEEZFr L, OIZEFICHLE, LB, bhoRn, bFVMET
R, BSARED 5 BEFEY v h— hERER L.

3) KEFUNFEICHT IFEMOEZE ——XAE

AT 2009 4F 12 A, FAESGITX, PIFHEEBREEFERS KOV s, JTHET P OSEE SRR, #6
TLHE T —Rbe. BRI ASIHEAEERD 4 AT Ch o712, BFFT 220 EEAR L, 170 FRE L=, BEIRIT
77.3% TH-o7-.

5. FEMBULHE 7' a7 7 LEDOIER

PLEDREREZ G LI, FH#EMBUIHEE 0 /T AMIEENHINEOHHFHEH B L v /T AR5 R
L7z
JIIESES
1. KHEHD )/ \DEEE

KHEZO U NE, 91 MERAED 1A%, 78 (1 A%2D 6 7 AR . % (6 »HALE) @
Mo e S e, PUNRFPHEEHBE Cld, P11, o ) 223 FH, RERENENO B EITE
R LB OB U N SCERLSRRBE MY L, PRSP REFRRE O IE, B Y ~ORE L2 L T
2. LWL OOEEENEDD I 2 =F AR TUUBEOBH U N, ABRHESEIR, WEDOREN
ODARFTHTEERFE L TV, ZOERO—D L U THIERAMIBAIEFICAFHTH Y, DI, #HEEFEOREE
HIX B 558 L TR Y AAGERER N W L, EEE~DT 72 v T A MR AT BT, HBITHE
TR B 1L, SSERAEE TR U AEITo2 2 MR BB I AR EFRCHA A e o 12 &
NIRRT S =0, ZD%IE 3 WAICDIED, #K L& E, F—LEHMATHM L, AREEHE
BE L. ZHUCE o UEYYEDEBIEA B Z L IXTE 7203, £ & T LT 2008 4 8 A LI H NG Y
NETOID%5T, SESERMBEICRELZTIGE LN LML CX2l L 2iEoT2. UKL
MORZITHFEATH Y . BUED ZIULMe L7ZiETH D L3k L Tz
2. SO NEREDESE

FGI T#EONT-, U RE FofEE, OBEY OBFENATRE L TWD. QEREEES DM L Hifor
L2 STV, (RSRI - BEGHe U AR ERETE 220, OFERO U NZET a5 A e sH 0 B
PG OIS K, FIEIAMETH S @OERMEEEEH, @FEHEE. VN, fECXEE—HLTH—b
AR TEZ L IR A I 2 =T A WEDRNKETHD. O 4 1 Thol-. ZOIENICELIETEIEAEFRRE Tl
EREBWRETHID, EREDA N LAY AL NOVEVEREL L.

3. UNEREBELTHHEKEBEDEY

FGI 2ME DR EN0, BEDO U NEZNELT5EF L L T, B ORME LTUUTOZ &R &
i, OEFEFE~OKFE, BENIEFICRS . TBHORFERCMAE £ 5 2 L EREITEZ) Lolckhd
LIRS oT. QFNE, KR, MPE, ¥R ENEITE > THEREREZ VD > 2L LKL & 50
B, UNCZERVMHATNST D, YEEITRNRONRON, KERRMHBEEZE L TWADZ N, @k
AR ET 2 PEEOHEEIIRERELTH DI L2 0b 6, BIFHRIEDSEAEIE ERE < 2N

_7‘]_



TeORFRANDARLEALZTND Z ENRZ N, OHERAE 14ELERGE U-BlE, PEDBRoZMECE, H, B,
SEOEIFEOMBEN L AL TNDR, TIVTHIEOFEZENRKE V. ®PTSD, 22, KRR/ EOEHERE A7
Y T A Ee i A

3) KEFUNFEICEHT I2EE -_—X

B, EAD, FEIA L, EERETIERE ) NFEOFE = — XL T, LTFOLIIZHIT T
OSED T3E5% ] HHOEEE XD X 5 IR Lz 5 LWDERIEI A F L 22020, QFE IR
REMRMEE EOLHIZL TV oo b Xy, OBEEITEFE OV NEBHE L LT, U BROADHENF
ELRT WD, AIHEEBL O A ST, QKB IIFEN L OZRE/ LN T —ANRZ N =D, F
EADEBE DIFIEZRZM 720, @EMETIE [7R20ChH o bEMICETH D 9] LW IR IEE~DA
EBLER S . FERIZY NCERD it Z I L TEROHEMEZ I Wz, ERITEIO F L, [HEREHE O
FAEREY 72, ©fFke 72 U ANEIRORMEOT-DOICFH# L L TRIRTE 200 720, ORI ~B X
WU NEEICETHHEEEZZT 0. WMIANRIEIIAETOADIEANELL, SEIERIARFTALEED
EOTHEFITHEA L TR0 b b7en. @ABRESCERON AL SIZET 5 U A FEEHEZ 7O
W, Thotz., ZOREREL EICLTREY N =— REEH 21k L7z,

4. KEVNGFEIETIEEMOFZE =—RE L BE 7 0 77 ARG

Ei#Mfi~DFE =— XA (220 NIZEMAG, 170 AN[ENR) OFER, FEF I, HE L& X T-FHHERND 80% LA
EThocmHA WM, FH. BEE SR 5.

RERENSG 1 DAFEFTOFRYO U NFHEIZOWTHELEZ DN 80% L EDIEE I, AOHEEE L <
IR D = b — L LREIRFEE O F L5, PISD ~O%tbii, EREH CTH-o72. 1 WAL 6 » HEOFH O
FE = — X Tl 80% UL EOXMBE NI LK X T-HE L, BRI OSSR, BERE oM E3GE,
FIEA~OIHERE L TH o7 85 6 A LIBEO®ZRE U 2B 558 = — X CIIaBROFIHTH - 72
FREY NIRRT D OOF#EEETIL, BEOIRIEIDIG U FER G ORI Sk IcET~Fx oA v
R UANERON TSR E G REDTZO D~ 3T A NOIHBIZOWT, HBEEEEZE LA 80%LL ET
HoT.

PLEOFERNG, EEA & LT, KFY NFHEORERRICLE MG LMk, REVAEBFEOBNE BIED
RE, KEV O GOEfE, KE) A OWREOIRE, HHEOHE BEHEAIHEO T, HEOMRE, S
DOIEtE, I3 2=2T A X=RAMIANEYT— g, HEREEL XY NV =7 BREESDHEH#MEE 7 0
7T NEEAER LT,

V&%

BRI VANBHEOBEOLENR2INT, UNEUT—va Ry NU—7 OHFHANFEREL Tk
TNV ZZRVIRBEE CRHEN AL, B "Z0EE T HHEENSLHFAEL TS, ERLEEED Y
NEHEICET 2R RN DY | RS AT AOEENRHIE > TWRWNIZ LD UANERON SRR E
REER B D Z BRI, UABEIIF—LT 7o —FRNERTHY . 2001013 N 5508
AN OIEREL & BIEDOIENMETHD. ZD7H, KE ) NFHEOFEER T E i/ NROHEE 2 L,
R L AN O A BRICHET LTz, £ E T 02T L0ERFTEICEL T, HEEELTI 0. 5D
VMTIT 293G L7228 7R e A U SEEILSRBE OB 2RI 5 FR CRIATT 2 2 ER-EE LWV EEZ S
Nie. FEREBWSIFFEZIZZ I 2=2TAX—AMINAEYT— 3> (CBR) OFFRSCAF/NBMLEL Z4T
BY., REFERETIZVAEY T —2 g 0Oy AT MEDORER, SR O 2 X1, %y FU— 7B A F )L
DL SN TNWDHEEBEZLNETEOINLEHE 0/ T MKV ADVER D -T2,

UNEYTF— g Z20EET A0 KRMEHRKEEITER GO =y 7 BAEREICE>THLLLED
TEEREICHT, KFE I 2GR VIRIICE D 2 b BEAKRBRAIEFITERKTH D Z DB O
UANEDBEHEEO a2 ANREE) T EIURB I, FREREFEELHEETH L EnEBHEVN
BAMEZIRD RL TV et A L FRABERLILET 2 2 L A BREERMARE TS L.

S%HB LIEHE T 07 T A EFEEIIT O 20, #ZMOHITEB LY, 77 UV 7 —%—DOBFRBHLE L
A, ZDHOOT Y ey MR ELSLEL RS, WIIKHEN D O RLZ I, TIEICHBT S U
EUT—a VEEENESLICEFEL TN Z LR sN5.

_72_





