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FAREEATPEERH ERESTEIERERS
REESEMEZ— RBEES 2 MM BEBFERE. ERE,
RFIRE R RRETRE XTRSRERALBKEL X
. WITRFAERN, FRRNKARRERKITIRR
MERE, TROSIEXKAALZHRBIE KPS
AR B DAY B P AR L RUD IR .

ILEREGYRFENFRIE., FXBERS HEE
B AL E (catechin) ZBR A FILRRE . BRFRM
(EGCGI.BBEAEFIEREGO . ZIILEERRTHE
(ECG) FHILKEEC JLFEERR B THE(CG)¥E. H Liso
ZUIR H S EGCG 7T LA 2> 48 BT 7 B 78 40 B i) K/
Do, L ES M. SR LR RS RS
HREMNBRTTHR. Ba. FRNURROHETREN
ERNE EEEEERRS FEBMEYEEE, AFR

KRR FEM T AROFA.
1 30 5 B A 4 B A 49 T R TS R

R B0 R 5 B A9, ol M O MK R AR 40 A
R, HAR F M M & LNCaP.PC-3.DU145, REI M ER
EGCG f—ERE LMl dk £ R & 4148 DU145 1
LNCaP 4 KM, MH %25 EGCC HIREEM BB XFK
Sl — oA, REMFRIEL T ILEERE
5 B0 50 AR 40 B 4 R TE JRAK P A8 BB MR RS A
A K BAMIER .

Jung ZPHRXPAFRELHS M EAKEREF
(VEGF), ATl B 40 4 & 37, VEGF H LR R 5#
BB A0 B A 1R AL AR ™ . BLAE 30 4E R, Folkman RE$2 i
BEHEKABARETHOEYRNBE . FIANERME
WIrE—ANTTENRS  ARREE-FHLEFENFTFLR
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G, AEFLEEK BB TFROHEET, XWEREF
w o FmEERRMEAET 5EREE, N RE KM
R MBEKREL, EEEH. B, 5005 E BRI
BB —AFRT A XM nEEKEFAERSEH
B4R 4 # B T (basic fibroblast-like growth factor). ML & A
EAEKEF. . AARAE 8(interleukin-8,IL-) FIFBEK
BT B(TGF-p %, BFREM,0.5~1 pmol/L EGCG AA
i IL-8 B¥E R, #E 0. 1~0. 3 pmol/L K Ik & T B =T 310
MmEH R, Lamy £ B 5% 8 0. 01 pmol/L K EGCG
CG M4 MM VEGF ZARMBARBERLTE,ECG
FMEIRE R 1 pmol/L . ZEHFRIILERLXASYHROE
A RVLEI B 36 B R R L4 o ol B A LA S O B AR
MRREMEREENLERR LA YERER L BN SR
HH AL B UL R —Fh .

2 FRWIRSARET

SR T R SR T, B — R T 4 MR 5T

MERKRET SR ARATHESHERIY SARKE. 4
ML R E kR RER A AT/ MR R AE
AT, CRNBEBTTNAER TS, BRI REHR
AT ERILEERRATRBILHN EEHETE.
2.1 XNEFREAREKBRNER . ARRA, KRR
B v BT 5 R A0 R A K R A VR S BB T, ST 40 B O B R
NEEHBER ARE—ERE RS2, 5 EMMMEE DT
L TFET . Gupta ZIBF5E R B EGCG ¥ S R 5 IR B 40 B
LNCaP # DU45 fT, RET Go/G WZ M #E—~ S HR
F#H,EGCG BB R G, i ckis Eik, AT G./Go &
1 P 0 40 1 0 €5 6 B 10 3 39 cyelin-cdk 45 B W ROTE AR,
xR AEREER.

B—HE. I LRREHEHNE LR ETHER HRERA,
EGCG 8% MAPK KT HMIESHTE 1 M2
(Erk1/2) 89 BEBR AL, T # %] p38 MAPK # 3% #£0', Sid-
diqui %M BF 3 4 iE % T EGCG % PI3K (phos-
phatidylinositol-3-kinase) ¥ & 15 {1 Erk1/2 28 W 1E
Fi. & 9L Z B % DU145 f1 LNCaP 488 89 PI3K HI
phospho-Akt 7K ¥, 3 fn Erk1/2 & ¥, 8 & L8 € A.
Bhatia Z15F 3% EGCG X{ #i71 }f B B Mg DUL4SFEI P &
P, 100~ 200 pmol/L EGCC BZEMMHMLERKE T «
(TGF-) B & K4 K H T %44 erbBl 41 H 5 S #
i & She BIEH, A TMH T A LA B ESNEINREHN
MABEYETF . BRHFEBEERAT.

2.2 XTEUFI R AR A9 DNA 48 £ 4: ¥k g ,DNA 74
MANMBEEBPEEEEENER. ASHRIESX. L
FETLMEFERERHNDNA ZERIGEFERE
A, % IE ¥ 41 T i DNA RGAERPMBEER. BHE,
AfTF s 3k R & B EGCG it 1F % 40 M+ i) DNA #if5
A 4 fE L AT LU B8 41 DNA Wi DY, FRE
EGCG #2811 th DNA ¥ 380 51 IR 40l A iR =0 76
35 EGCG T8 51 B % 40 i i 76 F op SR I L KRR A B 2 AL

3| DNA &% REMECHA . ATTRIE T EGCG X 8151 I
40 DNA BREG1ER .

2.3 WHFBREAREENAE SRBEERRER AR
ERANEERA EEREBER T ENFRERLEAR
FEERABHRER MFIBRBAFRESERREIATE
¥, BERNOBOEN/LMBEEENRES SHFRENE
ARERETMEBEENABEZRRRPRERL. 410
BEEZRASHERERAMAEN . LR YU HEHH
HE K A ALk 4, 3 10 T 40 Fu % 4 B9 T R 4k, X 2 R 5 B R
HBEETEFREY. BRIEL, ENTIRERRE P . XK
Br-EFE i B 41 MM EE/E L R%-2 (B cell lymphoma/
leukemia-2, Bel-2)EE KK .p53 (B ABREA) U NE
B} 40 B9 & B (Retinoblastoma, Rb) .pl6(Z @MW H A,
MTS)BERRBIRERE.

Kazi U9 R AR, LR R MM S Bel-x (LB, BS
IR AR . AHRTEN,EGCC @ 2 MERES
LNCaP gt . Dl 2 AR EFM AT p53 BT
# % pl4ARF 4+ 8 MDM2 B[ %32 8 T #8; 2) B/b NF-
kappa RO F)IEH, M MLE M - EH Bel-2 KRIA.
P53 5 A1 In 6 48-40 % 25 (R 15 ¥E 38 3R, EGCG %% p53 M1
NF-kappa B B , 26 Bel-2 A FRFFTHRE. #—
EHRM R, EGCG 324 M E R E I BE (caspase) T MR
ISP 2 AR E LRI, FOm 5 A F7E s Bt A 4K
kR, W EGCG FiZH ST LNCaP il £ K EH KR
K MR G BAFSMEHARANRS, ARSI AT,
EGCG WA 3 B E R RAIF IR MK LNCaP HiitE
HERTHER hK2 3K, KA ERGE T B R MR
FE S, AT R A — 5 B,

2004 48, Caporali VYR R RAILKKENHA
B 51 B b B 40 B SV-40 {9 0 PR 3 7 A0 b g ) 20 4L BE S B
o fk B 2 898 caspase K IE M A CLU (clusterin) B H &
B, ALY ERIES CLU EREMMNBREERN BMY
WM BREHEAE TR, AMIAN CLU B TRER—~HH
RFIRAE MR ER .

2.4 HMEFE KEHREEN, &M K (reactive oxygen
species, ROS)B 5 MM AT TR, —ERENE AR ET
EESSMBEEAT. CREEVIERTILEEM
it 9 0 SO R B L R W B T IR R T EUACRE AN
FEES TR REERNGAT ELXRHXREEEH
HBRA, LAERANHEREE AR —SRARR.

3 HEFBREPXREOREE

BRERFIRMENERT REEEMHEM . ALEREH
HER, AL RMEER., MLXERFRBILH SN
RELBEBHMEMBEREIRR.

3.1 [5li B84 B (fatty acid synthase, FAS) . JEEEHF R &
B, e BRAM FASEREALATRRE, MEERHR
Bk P AR . FAS 15 F R4 7= Yy 2 b 78 40 B 3 78 0 4 J 0
BRE,RTRIE FAS A7 45 5, B E R H FAS, DUE
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/3 b 2 400 YO 2 7 R38BT S MO A M MR T RR L R H M AL %
WITH—FHE, ARFRARBRET EGCG mH
N HE i L BE Rk FAS, M T 5 5 B 51 A5 %5 40 M 8
T2 EGCG %5 51 I # 40 ffs LNCaP  FAS 5 7| B K # 1 9
MEER, XN EGCG £ d il FAS 4+ 8 T HOUB 2
HTHFHES, #—EHAERILEZNRE TREEET S
FEM I FAS 1 I8 BE % SR B0S v P B XA M AR 0.
3.2 5-o B JEEE BT A K R FIRE TR E AT
BRI BT RAR B T 5-o B R B, LS UM ERNLIERE
AEEHBEERE S 2/ DHT). AR5 DHT &4 FI#H
WEZEAR,—ES5FMNFBRENERARBLRED.
Bk, 5o BRMRNBITAIFIRBHXARELS. HEFA
B ILHENEERRERAZ AN IEEME W -1
TR M, Hiipakka EPHRLRBR T EGCG A
R 5-o B EESTE ARSI RT T BUAN 1 B 5-a 3 FUEE ICs
% 15 # 74 pmol/L,ECG B ¥E #£ #8 & F EGCG, 451 % 11
69 pmol/L, MBI LR GBI H 5-o 3 RS IE 1
ERRFIRE R REER.
3.3 EFLRBEANE.£F4EEBEME (matrix metallopro-
teinase, MMP)RZMHHBHLHMR PR EERN— X8,
IR MR B R R B A B R R MMP 35 4 B 1L
AYRAREHNIBBEAREE KA RESHREAH
BB A(MMP-2) % £ B3 B B BIMMP-9) ,

EEMR R, ILKE LS % MMP-2 fl MMP-9 %
e HEWE . Demeule PS5 R I, EGCG X MMP-2
1 MMP-9 3 & 6 &% 91 & , T EC.EGC X Wi & ¥k ISR R
B3 VU R, Vayalil £PBF RN EGCG @1t 2 A8
BT DPH Rek1/2 BB H p38 B2 M B REA
F c-jun M E T NF-«B #9351k, BRI EZ A, PSA
(prostate-specific antigen) & EGCG % MMP-2 f1 MMP-9
4 R I8 R 4. EGCG A X BE 70 1 80 51 B % 40 B2 b f9
PSA ik, 1 B % 3 o 8 2 30 40 0 BCR L 3F 2 3R B K
M. B, LEEX MMP RERNMHERE 8% XE,
TERENSXHAALEBEEOMBERAML, ZRL TR
MG
3.4 WEALE.FEEE (cycloxygenase, COX) L& —f
S (e 2 B E YRR BE B IE A R R TS
RERMRER. BA R COX ELF 2 HFTE, PCOX-1
M COX-2, COX-1 REWAE 4k R EHIEH HAF AL
BT COX-2 RAREM, EFLSRELAHTHHATX
®,OE S MBIEE N, BFR R BT, TR P IR A
LNCaP # PC-3 iy mRNA. & B ik F L, EGCG fEM i #
B E COX-2, M AR B COX-1 Mk, # M B W B &
P g% BR AL BT . T H .30 pg/mL B EGCG.EGC 1 ECG
AT COX HE b B 76 A PO R V& #E 30%~75%, L EGC
EHE R, AL, LI E XTI E A B MR R BR AT S
s — AN E B

3.5 Ui KLAE . 9B AG (relomerase) J F2 il 488 40 I 38 71 A Jy B9

— X, 89 EKn EFHRA-HRAEN.ET
PCR i %% % B3 46 ) 3t TRAP (telomeric repeat amplification
prococol ) M A KA R by smb B fE . S IE B RER]
T JRRE 7E P9 B 90 %6 Y A A i VBT £ 4 AR T A S b AR TS M
T A 25 B0 1A 40 G J0 5 A L 3B G 1 . Naasani 55T
0, LK -4 X e A RRAOMENEE. HPLEGCC
B8 ,ECG W2 . ECG MEC A —EHMEEE. TR, L
FZEX BB H ARG R RIS RIEE —EW
FE R B SR L3 5 TR A A DG 4R GE
4 ILERS5LREEFHETEE R B 5B 4 R R B2
SRBTRAMFENERLR EAZBHHEAIA
BB EAEATEOMESBARBEL BRE
fEm. .8 @NHMITRENRERBBLNEER,
WATHRFRERY . BIFIRE R R AR R M BN S X RA
BRAER BHEEREENHIREF . WES S AW
REMEZESBRS. WFREREN ARTEFRWER
FERAR . SREVERTERALEXTHESRAER
S5H5BEREEXRAEY. WA, Zn* 5 CAP RRM EEH
ERNFEM 2 HERET . TRSHLTR-—BREORS
& AAREER X, B 20 #4270 FRARE AT,
RIS AR Py 41 0 e Cd* IR BE 80 7t o8 40 46 B S AR X Zn® " 9 TR
B, Zn*t R 5o B BEEEEE R, K Z MG SWE S8
WAL, SRMFRTERMER, X THEETEANF R
BEH—-TEEEE,
IZZEEERBTFHEACHRE  SRB TRIENE
AELILEE B EL RESIKEREBZERAE. A
B R R AL, =4 Bl R MBE NS S BIERILH R
FrRAKG. 28 ILFRBEEEILELESRAIESR
ETRRY RS, Yo SRR RALRREELR
ETHAEHMHNIRBARARNEABREE. &
Cu®" e, LA RSB ERMATI R B ARNEKET,
BHEHZERSHEREMMAN LB ETERXR, B4
AR A BENEE RNV BB ARAEKZED
MEMATHERET. LEERE5LRB TS MEAKE
GEYNAEMEEUMACEEZEENREFZREE
RELER L FRIILEEMHIBBEART S BET
K AFH T L DL TR 3RS IR R R LB B R AR R
5 B
HSREEBMALREGHESEMEZ— . RETHE
FEEW, EEFREE,JLFERE W B0 15 IR 8 4 K
BMEKMBIATAR BRLERENEBMBYWFRAE
A A HIHEE . Hussain S RIA N ILRE SHMBITA
FIRBEYESER ERBAYRFEEAMER RUILEK
RAERABAYNAET RS YRS WA,
ILEKERETMBIIIBREPEERALLSANENER,
1B L2 2 00 78 IR M 8K 72 X 5 570 AR 8% A 4 FR SR Oy T AL
2 Rtk R R P FIZ X R . L H EGCG.ECG
ERAZETHBEMOES BEENERANLNEREE. #
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References ;

(13

L]

£3]

[4]

(5]

(6]

(7]

(8]

[o]

(101

(11]

[12]

(13]

Liao S. Growth inhibition and regression of human prostate
and breast tumors in athymic mice by tea epigallocatechin
gallate [J]. Cancer Lett, 1995, 96(2): 239-243.

Bhatia N, Agarwal R. Hydrogen peroxide-mediated prooxi-
dant activity of epigallocatechin 3-gallate in human prostate
carrcinoma DU145 cells: effect on cell growth and viability,
and MAP kinase [J]. Proc Am Assoc Cancer Res, 2000, 41
533-538.

Bhatia N, Zi X, Agaral R, et a/. Enhanced polyphenolic
nature of flavonoid antioxidant plays a detrimental role in the
activation of survival factor Akt and apoptosis in prostate
cancer DU145 cells; A comparison of silymarin, genistein
and EGCG [J3. Proc Am Assoc Cancer Res, 1999, 40; 533-
536.

Gupta S, Ahmad N, Nieminen A L, et al. Growth inhibi-
tion, cell-cycle dysregulation, and induction of apoptosis by
green tea constituent ( — )-epigallocatechin-3-gallate in
androgen-sensitive and androgen-insensitive human prostate
carcinoma cells [J]. Toxicol Appl Pharmacol, 2000, 164
(1): 82-90.

Jung Y D, Kim M S, Shin B A, et al. EGCG, a major com-
ponent of green tea, inhibits tumour growth by inhibiting
VEGF induction in human colon carcinoma cells [J]. Br J
Cancer, 2001, 84(6): 844-850.

Adhami V M, Admad N, Mukhtar H, et al. Molecular tar-
gets for green tea in prostate cancer prevention [J]. J Nutr,
2003, 133(7). 2417-2424.

Cao Y H, Cao R H, Brakenhielm E, et a/. Antiangiogenic
mechanisms of diet-derived polyphenols [JJ. J Nutr Bioc-
hem, 2002, 13; 380-390.

Lamy S, Gingras D, Beliveau R, et al. Green tea catechins
inhibit vascular endothelial growth factor receptor phospho-
rylation [J]. Cancer Res, 2002, 62(2): 381-385.

Gupta S, Hussain T, Mukhtar H, et al. Molecular pathway
for ( —)-epigallocatechin-3-gallate-induced cell cycle arrest
and apoptosis of human prostate carcinoma cells [J]. Arch
Biochem Biophys, 2003, 410(1); 177-185.
Maeda-Yamamoto M, Suzuki N, Sawai Y, et al. Association
of suppression of extracellular signal-regulate kinase phos-
phorylation by epigallocatechin gallate with the reduction of
matrix metalloproteinase activities in human fibrosarcoma
HT1080 cells [J]. J Agric Food Chem, 2003, 51: 1858-
1863.

Siddiqui I A, Adhami V M, Afaq F, et al. Modulation of
phosphatidylinositol-3-kinase/protein kinase B-and mitogen-
activated protein kinase-pathways by tea polyphenols in
buman prostate cancer cells [J]. J Cell Biochem, 2004, 91
(2): 232-242.

Roy M, Chakrabarty S, Sinha D, et al. Anticlastogenic,
antigentoxic ang apoptotic activity of epigallocatechin gallate ;
a green tea polyphenol [J]. Mutat Res, 2003, 523-524; 33-
41.

Paschka A G, Butler R, Young C Y, et al. Induction of
apoptosis in prostate cancer cell lines by the green tea compo-
nent, (—)-eigallocatechin-3-gallate [J]. Cancer Lett, 1998,

[14]

[15]

[16]

[17]

18]

(19]

[20]

[21]

[22]

23]

[24]

[25]

[26]

[27]

[28]

[29]

130Q1-2): 1-7.

Kazi A, Smith D M, Zhong Q. et a/. Inhibition of bel-x(1)
phosphorylation by tea polyphenols or epigallocatechin-3-gal-
late is associated with prostate cancer cell apoptosis [J]. Mol

Pharmacol, 2002, 62(4);: 765-771.

Hastak K, Gupta S, Ahmad N, et al. Role of p53 and NF-
kappa B in epigallocatechin-3-gallate-induced apoptosis of
LNCaP cells [J]. Oncogene, 2003, 22(31): 4851-4859.
Gupta S, Hastak K, Afaq F, ef al. Essential role of caspases
in epigallocatechin-3-gallate-mediated inhibition of nuclear
factor kappa B and induction of apoptosis [J]. Oncogene,
2004, 23(14): 2507-2522.

Ren F, Zhang S, Mitchell S H, e al. Tea polyphenols down-
regulate the expression of the androgen receptor in LNCaP
prostate cancer cells [J]. Oncogene, 2000, 19: 1924-1932.
Caporali A, Davalli P, Astancolle S, et al. The chemopre-
ventive action of catechins in the TRAMP mouse model of
prostate carcinogenesis is accompanied by clusterin over-ex-
pression [J]. Carcinogenesis, 2004, 25(11); 2217-2224.

Yu HN, Yin J J, Shen S R. Growth inhibition of prostate
cancer cells by epigallocatechin gallate in the presence of
Cu?*[J]. J Agric Food Chem, 2004, 52(3); 462-466.
Brusselmans K, De.Schrijver E, Heyns W, et al. Epigallo-
catechin-3-gallate is a potent natural inhibitor of fatty acid
synthase in intact cells and selectively induces apoptosis in
prostate cancer cells [J]. Int J Cancer, 2003, 106(6): 856-
862.

WangX Song K S, Guo Q X, ef al. The galloyl moiety of
green tea catechins is the critical structural feature to inhibit
fatty-acid synthase [J]. Biochem Pharmacol, 2003, 66(10):
2039-2047.

Lee HH, Ho C T, Lin J, et al. Theaflavin-3, 3’ -digallate
and penta-O-galloyl-beta-D-glucose inhibit rat liver microso-
mal 5alpha-reductase activity and the expression of androgen
receptor in LNCaP prostate cancer cells [J]. Carcinogenesis,
2004, 25(7): 1109-1118.

Hiipakka R A, Zhang H Z, Dai W, et al. Structure-activity
relationships for inhibition of human 5alpha-reductases by
polyphenols [J]. Biochem Pharmacol, 2002, 63: 1165-1176.
Demeule M, Brossard M, Page M, et al. Matrix metallopro-
teinase inhibition by green tea catechins [J]. Biochim Biophys
Acta, 2000, 1478(1): 51-60.

Vayalil P K, Katiyar S K. Treatment of epigallocatechin-3-
gallate inhibits matrix metalloprteinases-2 and-9 via inhibi-
tion of activation of mitogen-activated protein kinases, c-jun
and NF-kappa B in human prostate carcinoma DU-145 cells
[J). Prostate, 2004, 59(1); 33-42.

Pezzato E, Sartor L, Dell’ Aica I, et al. Prostate carrcinoma
and green tea: PSA-triggered basement membrane degrada-
tion and MMP-2 activation are inhibited by (—)epigallocate-
chin-3-gallate [J]. Int J Cancer, 2004, 112(5): 787-792.
Hussain T, Gupta S, Adhami V M, et al. Green tea con-
stituent epigallocatechin-3-gallate selectively inhitbits COX-2
without affecting COX-1 expression in human prostate carci-
noma cells [J]. Int J Cancer, 2005, 113(4): 660-669.
Hong J, Smith T J, Ho C T, et al. Effects of purified green
and black tea polyphenols on cyclooxygenase-and lipoxyge-
nase-dependent metabolism of arachidonic acid in human
colon mucosa and colon tumor tissues [J]. Biochem Pharma-
col, 2001, 62(9): 1175-1183.

Naasani I, Oh-Hara F, Oh-Hara T, et al. Blocking telom-
erase by dietary polyphenols is a major mechanism for limit-
ing the growth of human cancer cells iz vitro and in vivo [J].
Cancer Res, 2003, 63.: 824-830.





