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H OE HB IR ERTm(GA) X ARE M TE-1 40 iag Ak sh b 1B 2O EALH . 73k MTT k40 GAYE/A 24 h A= 48 h /5
xt TE-1 8 feL 38 75 69 % w1 , 4@ B 58 3T 20 (CCK-F) ik Ao fe) B 3¢ K AL GAYE A B TE-1 Za ity S T LA & B AL, X R 5=
T A ) 4m LT A% A8 ) 89 T AL, PR B AR L B e ) GA *F TE-1 40 ML 48 3575 i Ak 1 69 %, A X g i R ae ] 4w B R =1 0L, 3856
X4t (DCFH-DA ) i WL 7 2 (ROS ) /= 2 1 L ; Western blot 7 #) jk X & & & 3 (caspase-3 ) .caspase-9 . B 28 Ltk 27 2(Bcl-2) |
Bcl-2 48 % X & & (Bax) A= 2 8 81 % & D1 (cyclin D1) .cyclin D3 #5 & ik K-F, Z55R GA 4L 90 B 4K TE-1 fnjedg 34 stidk /7, B
B 1) Fm SR AR AL B, 3 % 2m e 64 2 H A ) SR 2 ) 4 (281.22 + 26.81) pmol/L (24 h) £2(220.90 + 31.15)umol/L(48 h) , X5 %+
MRLALAL A m e IS s HE AR IR B GG, B A RR Y. BT AL rbAL 24 25 0 dm 6L L AT A A
H e S B AR 3 B E K (P<<0.01 & P<<0.05)., # 100,300,500 pmol/L #5 GA4E /A 24 hJ& , ta i 8 = & %] 4 (6.21 +
0.32)% .(12.59 +0.58) % #2(15.41 + 0.41) % , 35 B3 & T - B 2849 (5.29 + 0.28) % (P<<0.01 & P<<0.05) ; & 100 umol/L GA 284}, 1
YA ML ROS 89 = A RKFH B EFRZ(P<0.01 3 P<0.05); 5 aF B La ki, & 2525 48 2m i P Bel-2 (4L GA 200 pmol/L 48) |
Bax (GA 100 pmol/L 2814 41 ) | caspase-3 ., caspase-9 (GA 100 pmol/L 2815 41 ) 4 & ik /K P35 B % 7+ % (P<<0.01 & P<<0.05) ,Bcl-2
(GA 100,200 pmol/L 81 41) .cyclin D1 .cyclin D3 & & # & & K T3 B F HAK(P<0.01 3% P<<0.05)., Z5i GA feabipsl A%
i TE-1 2m L6 ¥4 70, FRoB) 2L A2 45 Ak /) R 4R AT A A ) AR L8 o5 L3R AR A 7T 4k 55 2R 4 T #2 % ROS /K-F 5 LML A =& &
caspase-3 ,caspase-9 \Bax #9 & A , T A3 & & Bel-2 F=4m e B #1% & cyclin D1 .cyclin D3 #9 &k H %
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Inhibitory effects of gallic acid on human esophageal cancer TE-1 cells in vitro and its mechanism

WU Hao', Nuran - Baydolla', LIU Linyu’, REN Yanli' (1. College of Biology and Geography, Yili Normal
University, Xinjiang Yining 835000, China; 2. Key Laboratory for Protection, Development and Utilization of
Biological Resources, Yili Normal University, Xinjiang Yining 835000, China)

ABSTRACT OBJECTIVE To investigate inhibitory effects of gallic acid (GA) on human esophageal cancer TE-1 cells in vitro
and its potential mechanism. METHODS The effects of GA on the proliferation of TE-1 cells were determined by MTT assay after
treated with GA for 24 h and 48 h. Cell fluorescence counting (CCK-F) method and inverted fluorescence microscope were used to
observe the changes in the number and morphology of TE-1 cells after treated with GA. The change of cell migration ability was
detected by scratch test. The effects of GA on the colony-forming ability of TE-1 cells were tested by plate colony formation
experiment. Cell apoptosis was detected by flow cytometry. Fluorescence probe (DCFH-DA) method was used to observe reactive
oxygen species (ROS) production. Western blot assay was used to detect the expression of caspase-3, caspase-9, Bcl-2, Bcl-2
associated X protein (Bax), cyclin D1 and cyclin D3. RESULTS GA significantly reduced the proliferation ability of TE-1 cells in
time and concentration dependent manner. the ICs of GA to TE-1 cells were (281.22 +26.81) umol/L (24 h) and (220.90 + 31.15)
pmol/L (48 h), respectively. Compared with control group, the cells in the administration group showed shrinkage, sparse
arrangement and nuclear pyknosis, and the number of cells decreased significantly. Compared with control group, the cell migration
ability and colony formation ability were decreased significantly in administration groups (P<<0.01 or P<<0.05). The apoptosis rates
of TE-1 cells were (6.21 £0.32) %, (12.59+0.58)% and (15.41 £0.41) % after treated with 100, 300 and 500 umol/L GA for 24
h, all of which were significantly higher than (5.29 * 0.28) % of control group (P<<0.01 or P<<0.05). Except for GA 100 umol/L
group, the level of ROS in other administration groups were significantly increased (P<<0.01 or P<<0.05). Compared with control
group, the expressions of Bcl-2 (only GA 200 pmol/L group), Bax (except for GA 100 pmol/L), caspase-3 and caspase-9 (except
for GA 100 pmol/L) were increased significantly (P<<0.01 or P<<0.05), while the protein expressions of Bcl-2 (except GA 100,

200 pmol/L group), cyclin D1 and cyclin D3 were significantly
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decreased (P<<0.01 or P<<0.05). CONCLUSIONS GA can

ijoi();;ig;ﬁ%ﬁzo BEFE T 1« JBRE AL . FLI < 0999-8338370 inhibit the proliferation of esophageal cancer TE-1 cells,
E-mail: 12093641 15@qq.com restrict their migration ability and colony-forming ability, and

#ARAENE S P, 2 S, T . RS 7 1 - R AL promote apoptosis. The mechanism may be related to the
2. HI%:0999-8138036, E-mail:864672445@ qq.com increase of ROS level, up-regulation of the expressions of
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pro-apoptotic proteins caspase-3, caspase-9 and Bax, and down-regulation of the expressions of anti-apoptotic protein Bcl-2, cyclin

D1 and cyclin D3.

KEYWORDS gallic acid; esophageal cancer; apoptosis; reactive oxygen; TE-1 cells
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B2 (gallic acid, GA) B9 4> F X CHOs, &—
T Z WA W), 5 A OB0R & GRS 5
TR OB, BA YA U ABTME S 2 A 3
WEYED. I TE AR BRIz R TG T R
M LU R Z L e 25 EEOE Ry 2 — 2
AWETER, GA REE ATl A5 A549 20 it Y 1 58 Al
L%, I AT A AT Janus WG5S 5 S SRS A
F 3 (Janus kinase/signal transducer and activator of tran-
scription 3, JAK/STAT3) {5538 4% 2 T 8 1243k 34
SERITEHRHUIRAE I, AT WFFEERET, GA RESH2 i
4 (reactive oxygen species, ROS) 7KF, NI AT 755 A
IS I3 B 2 L9 200 . 5 IR g 200 B AL R A i LA S R
CEFFAMER R T BT AR B
TE-1 4 X5 4, B /675 %8 GA X 40 i 3 58 78 Fn g
TEIE URE JI Y52 ), HERAR S8 i 53 % TE-1 401 /il ROS
IRV B 52, 5 S LA GA AR 3ILS TE-1 20 A 4 TR 5
F B 4 g bk [ 9% 2 (B-cell lymphoma-2, Bel-2) . Bel-2
% X & 1 (Bcl-2-associated X, Bax) . Pt K 2 1 il 3
(caspase-3) . caspase-9 VL M 40 ity i ¥ 75 4 D1 (cyclin
D1) ,cyclin D3 {32 E K FRIR R GA YT B4 8 B
TERL , LU iz i o ed 7 P A B R L) S A i i)
T RS

1 ##l
1.1 FE{UEE

A FE T A 3 B #0145 Multiskan GO #4257
K i A5 {1 ( 3 [E] Thermo Fisher Scientific 23 ] ) , Cyto-
FLEX % 3% =X 40 e % ( 2% & Beckman Coulter 2 # ) ,
Galaxy 1708 AUfHE i — S Ak Hk (CO.) 41 I % 5748 L5430 7Y
ARG I 55 1 B HL (72 Eppendorf 23 7)) , Mini-PROTEAN
Tetra B 8 [ HL UK ASCRIE% JEE4X L GS-900 HY AL v 71 %5 Ji7 11
( 2 ¥ Bio-Rad 23 1)) , Ti-s % 8] 5 ¢ 6 B ( H A
Nikon A 7] ) , HH-2 % o PR K 76 88 (E i 7 IR g Rl
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A RN, BSA124S A i F K (£ Sartorius 24
] ), SX-500 5y F K T A [ R 36 (Hr D B A R
GRS
12 FEARSRAF

GA X} B8 5 (#t5 63262, 4l i =98% ) [ 2 [H
MCE 2> 6] ; 2R 103 JRPMI 1640 5% 35 56 15 8 11 7 (3t
543 ) RB35941 . AF29531042 . 1180022) #4114 [ % [
HyClone 3 Fl ; Annexin V /P14t I8 T4 il it 551 &5 (Hit5
0315976) 1 H 2% [E BD 23 A) s MTT i 7 (it 0793) 114 H
A8 1 8 A R A B w5 Wl R R 2% vP I (phosphate
buffered solution, PBS, pH7.4, It 5 69092500) i) H b 5T
R FERHE A B A 5 4B 28 Y3141 (cell fluorescence
counting kit-F, CCK-F) ik #| & . ROS 2¢ J& & 4t
(DCFH-DA )i & e Bl ECL fb 4 &t itR & (it =
4% 51 R 122920210601 . S0033S ., 082020201106) , 4
Bel-2 ., caspase-3., cyclin D1 5. g [ $ /& (Ht5 2 51 4
090220210406, 121520210422, 020321210405) , F
Bax ,caspase-9 . cyclin D3 . s-Hlah 2 1 ( f-actin ) B 5 R 4T
& CHE S 4 Bk 090920210311, 090820210407 .
021219210413 ,120319201012) , AR 3 AL My EEdRic 1L
FHi R ERE [ G (immunoglobulin G, 1gG) Pt Bl
M U R AR L 5 B 1gG 0 (5 40 51
020821210409, 121020210409) , DA & RIPA %! fift W %
Western blot A 5 i F #4104 B i 28 7 KA P AR A B
Zarsi s 1B S e e i B A N E I RS s P 7 A
IKARGEIK -
1.3 4Hpa

NEE AN TE-1 1 A RICE#H I VR AR
v S CL-0231,
2 A&
2.1 ZHREEESR

PN B TE-1 AR5 % 1% 10% JiG 4 I3 L 100
w/mL F # % . 100 pg/mL 5 25 % ) RPMI 1640 £ 57 %k
W, F 375 C.5%CO. SRR S5 T K35 (55372 45
A O A K AN A 7R 22505
2.2 ¢APEIETEE MRS T

K MTT 3SR . B B04E K % TE-1 410
Ji, R A0 i 2% 3 & 1% 10°/mL, 4% 45 FL 100 pL #2FF
96 FLARH, Ki SR 1%, FR A ML BE J | 43R 25 25 4 Rk il
(R E 6 AL, FF 502 FIEZAL S 4 g Fn
250y, ROmEE L) o 254 A+ GA 100,200,300,
400,500 pmol/L (¥ B2 HCHE Hij A 7 S50 45 SR 5 ) I 35 5
F(TEAHT) 100 pL, X BEZU A RV FR ARG 77 3 . 43531
KigR 24 h M1 48 h )5 , B LA 5 mg/mL ) MTT i3 20
uL I8 2 hy 525 W, BEALIA Z F AR 200 pL,
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P=3% 10 min {75075, FHEEPR LT 570 nm P T K
ISR A, 38 DA A TR0 A1 % - A A7
R (%) =(HHH A — 2 AT AE)/ (TR 4
— 25 I ZFL A ) x100% . % FH SPSS 26.0 # {431
A GA VE FHASTR] B 18] 5 % 248 6 1% > 55 ¥R & (median
inhibitory concentration, ICs)
2.3 AREFLASFNAE B E AR T

K H CCK-F ¥ 3] & ¢ ' i G 8% oF 47 4 ) | X
g2 UG K B Y TE-1 41, 19 %% 40 Jif 5 B &8 1<
10°A~/mL, # BEFL 100 pL B2 FhF 96 FLAR 1 , 17 2 i s 1
J&i o R 2RI R, AR B 3R AL, g2l
A GA 100,300,500 wmol/L (¥ B 44 “2.27 151 K 5L 46
SEULEE ) ARG R 100 pL, o BEZE A R AR FR 4 15 5
. BEFE24 hE, R BE P08 AT IR TE-1 41 i
HITEAS AR Ak s [, SR CCK-F 460 TE-1 4 Jfd 5 A
b, 3 R S Ul B A5 ik A T
24 HEEBERAKIN

KRR SR A TR o BOW A KW Y TE-1 48
Ji, R A0 i % 2 1x10°4~/mL, $ 5 FL 2 mL 4% FhF 6
Lt 5555 4 h, R SEEA I, {7 10 uL (A6 3k
TE LR AE2E B R %R, FH PBS e 40 i 2 Uk . 45 40 i
I3 R PG LRI BEAL, 45 25 400 A% GA 100,300,500
wmol/L (¥ BE AR “2.27 51 S g 4 S ) (R 45 97 3 1
mL, XF B A AR R B R 72 3 BRI B 3 B AL
TR FE0.4.12 .24 hESHRELIF4A R, F Image J 114
A3 T RIR A4 LA 23205 24 st (8 A e RiDR
B AR A A2 (% ) = (0 h R A — 55535 24
h I RIIR AR ) /0 h B RIJR A< 100 %
2.5  HHBESETE A R

K AR V5T S B0 A AN o BRORERCAE 1 1
() TE-1 0, VAIRE 20 i 2% i 28 1x10°4~/mL, #4541 1 mL
AT 6 FLARCR TR MG BE S, 4 R 25 25 RIS R A
BHBEINES . FEERE LHHMAL GAS,
10.15.20.25 pmol/L (¥ B A4 iy A il S B0 25 e ) 1Y
Ke g2k 2 mL, XFREAU I A R RS 72 38 . K592 10d
J& , FEAEEFRAE FH PBS Mk 3 1K 5 LA 10 % Y I T = i
[ 7 15 min, F PBS Mk 3K, B LAZE ff 25 4L (2 3 min, H]
PBS P2 170, R Image J 1.8.0 F A4 AT 4R V& B (Y
IR o] WL AR TS AE ) 4% N AN A TR TE TR R
AR AR VR TR BUAH T 8 (9% ) = (48 2 A A TR B0
Xof R ZH A V5 50 ) <100 % o
2.6 fARAT BRI

K A AR A BOW A KA TE-1
Y, P L AN 2 1x10°4/mL, $% 5L 2 mL 40T
6 LR, Tor 20 NS BE J= , 43R 25 2 2 RS 2, R ik
H3NEAS. R, AAAIMAL GA 100,300,
500 pmol/L (V& BE AR A “2.27 W T 5L 00 25 R ) i 5 5%
FE 2 mL, XF BRAUIN A AR R 92 . 53R 24 h)g IR
AR, SN A Annexin V -FITC F1 P14}, ‘& iR G gy 3
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15 min, 2208, FH 2 R SRS A4 L 15 10
2.7 HHBEMA ROS 7K F B4

>k HI DCFH-DA #: 47kl . DCFH-DA BEf% H H
N 20 6 S 200 B PR % I 8 7K A% DCFHL, 20 P9 1)
ROS REMEE AL T 9 G DCFH i 7% J5 45 %¢ % DCF,
I H ' 5 BE R AT B2 1% ROS /K . BOH 8k K Ay
TE-1 418, L AN % 2 1x10°4>/mL, #2451 100 pL
RN T 96 LA, TR AU RE 5 , 43R 25 25 2 K RE A
FHBEE 3 NESL ., B4 A S GA 100,200,300,
400,500 pmol/L (V& B AT AT L 00 25 S I B ) iy B 5
FE 100 pL, XF LI A RIARF RS SR, #5957 24 h)m UK
SEZHI, TR BT DCFH-DA HIk L, 37 CHREOEIFE 30
min, B0 5 min BUHIRS] . W& U , FJCITE 7
FEPRIANN 2 U, B FH FITC 3@ 3 A0 4 FLIR D¢ YCm T | 18
itk ModfitLT 5 #4443 Hr HAP- 0 s i, frd%e LU 245X
P15 ROS K : ROS K- (% ) = 4 25 4R IR -2 9 i s/
X REZH P X5 s = 100 % o
2.8 4 Bl Hf caspase-3. caspase-9, Bcl-2, Bax, cyclin
D1 .cyclin D3 E B R EHIET

K Ffl Western blot 7 #4750 o BOXH B4 K 1A 1)
TE-1 41, IBE 4N e %% 5 28 1x10°4>/mL, #4541 100 pL
FERDF 96 FLARH , FRAN I RE 5, 43R 25 25 2 K HE A
BHBE3INES. H541MmAF GA 100,200,300,
400,500 wmol/L (¥ B A 1if HA 70l S 30 45 SR 152 8 ) IR 35
FE100 pL, XFREZUMA RMATR g E SR 2L . B9k 24 s,
WA A, 5 FH RIPA 2 fifk ik b 4 FE L o 44 B 2
1, A BCA VARSI B e, 2 BR SR {1 X i A 2 1
W B AT 0 — b AL RS, ZE 2R TR SR A B RESE
T, WA P CE 3 min (EARYE . BUE MR (IS L, E T
12% ~ ZJot FE A7 I M - 3R D9 M MO B 45 e H Dk (43 5 I vl
JET0 V WRARIEHL R 110 'V, LK) 120 min) 5, 655 &
IR AT 4 22 B5E (FEL U 300 mA 5 JE s B AR 41 2 11 R/
FE,— % 1 kDa#% %1 min) 5 FH 5% g 24F 02 T 35 4]
2 h, 735l 1:1 000 R RELLBIINASS H BTN S &
1 (B-actin)—$i,4 CHFE I ; FH TBST S MR 31K,
2 1:1 000 [R5 B L9 AAH R — e, ZIRIEE 2 h;
TBST 25 MR 3 Y, I ECL & GIRGE fE, T 28 Py i
6, ffi ] Image J 1.8.0 F 453 Hr 45k I BEAE, LA H AR 11
SNSEAN KB LENES B E A FRBK
2.9 HitFEAHE

K SPSS 19.0 S X FAR A TG T 0B . B 5K
B/ EE 3R, TR A + s 3R, 241 AR
FHEL 2 225307, AL IR0 P 9 L8R FH LSD- K 36 . A6
5K HEa=0.05,
3 H£R
3.1 GAXHMEFEERMNZMm

ASTR)HE FE (100,200 ,300,400,500 pmol/L) i) GA 4k
P 24 h 148 h X} TE-1 40 i X545 B 2 (il 76, HLix
PR FHELAT — 2 i T B R (B R R 35 . 24 h 48
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h B, GA ) 1Cx 43 51 & (281.22 + 26.81) pmol/L Al
(220.90 £ 31.15)umol/L, Z5RILE 1,

100 4 —a— 24D
—e— 48h
80 =

60 =

40

20

0 =

0 200 400 600
GAeJ#/(pmol/L)

1 AERE GA 42 24 h #148 h B TE-1 ZABE 75
ER(xts,n=6)

3.2 GA XA AT B E R 2200
CCK-F 45 - B 7%, B GA Y FE RG340, TE-1 24 0
s R, HAEIE S LA B AR 24 GAVRIE N
500 wmol/L B, TE-1 4l i HE S A 6 , 4l i (A R 45 /)N LA
[, A [ 45, e o e S . 25 R LI 2,

A SR (A B. GA 100 pmol/L £ (1B

C. GA 300 umol/L 41 (4T 4) D. GA 500 pmol/L 41 (42 )

E. % B840 (CCK-F 44 (5, F. GA 100 umol/L 41 (CCK-F 444,

G. GA 300 pmol/L 41(CCK-F % H. GA 500 pmol/L 41 (CCK-F %%

B2 AFEREGAERT TE-1 M EH MR A E
K CCK-F & (x200)

FEZEE 2020 FEEIIEE 12

3.3 GAXIZHRITERZ KIS

X6} HECZEL £ 174 400 1 R BT ] 7 B K T AN DB 4 /)
T 24 h B AR X R A A8 AT ik (62.31 £2.41) % . Bl
5 GA URPE AN, 2525 245 4 A M i ARG A 5 36 2
HE FIE(P<<0.015{ P<<0.05) ;24 GA ¥ ¥ 7500 pmol/L
B, AR A Ak (6,71 + 1.33) % , H GA 13 HIE
PAERA R . 25 LI 3 1 4.

AXIRZ B. GA 100 C. GA 300 D. GA 500

umol/L 44 umol/L £ pmol/L £

3 AERE GAERT TE-1 HEHXIIRER

60 [ 1

20 4

X A5/ %

b
T

oL : o

I n 1] v

I :XFHRZ40 5 T : GA 100 umol/L 4 ; T : GA 300 pmol/L 41 ; IV :
GA 500 pmol/L 4 ;a: 5XF IR HLA , P<<0.05;b: 5% IR AR, P<<0.01
B4 AEREGAX TE-1 HaBENXRaEEENY

M (x+s,n=3)

3.4  GAXTYAaSE R BRI 2200

TEREFR 10 dJ5 % BEAAEAE K aat PR R 7T D 1) 240 4
T8 5 50 B FL R, 45 25 25 A 20 I AR V& T8 A X B 1
/0 (P<<0.01 8 P<<0.05) , H. A7 Fifi GA ¥ Ji 38 it
WS BRI S &6,
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AXFHRAL

B. GA 5 umol/L 44 C. GA 10 pmol/L 2

F. GA 25 pmol/L 41

D. GA 15 umol/L 4 E. GA 20 pmol/L 4

5 AEIREGAERTTE-1 MEHERHEE

100 4 —

50 4

b b
am T
I p
A T P11 T e
n m v v V

1

I Xt A2 ; 1T : GA 5 pmol/L 41 ; Il : GA 10 pmol/L 41 ; IV : GA 15
umol/L 20 ; V : GA 20 umol/L £ ; VI : GA 25 umol/L 21 ;a: 5% B4 [t
#,P<<0.05;b: SXF R Hed, P<<0.01
El6 AREIKRE GAX} TE-1 HaEERABETEHENE

M(x+s,n=3)

3.5  GAXT AR TR

2 TE-1 4 g 2 AS [l e & (100,300,500 pmol/L) i
GAEH 24 hm , JLUH 1% 43 51 Ry (6.21 £ 0.32) % .
(12.59 + 0.58) % F1(15.41 + 0.41) % , %F B8 £H TE-1 41 Jity
FIPHT R A (5.29 £ 0.28) % . 5 XF IR HLd, 445 25 41
L JE T R 2 TR (P<<0.01 8% P<<0.05) , H AT K
i GAVRESE I = pka s, 45 7 &8,

S B B %

10" Jat-uLo62%) Q1-UR(5.39%) 107 4 Q1-UL(0.49%) Q1-UR(6.62%)
10° ) 10°]
o 10 _ 10']
10' ] 10']
10° ] 10°

0§ 03 il -LR(4.33%)
e T e i
0 10 10° 10° 0 10" 10° 10°
Annexin-V FITC Annexin-V FITC
AXTREZ B. GA 100 umol/L £
107 Q1-UR(15.30%)

2 Q1-UL(0.33%) Q1-UR(12.26%) 107 E Q1-UL(0.75%)
10° B
10°

10' ]

103!

073

0 10 10° 10° 0 10" 10° 10°
Annexin-V FITC Annexin-V FITC
C. GA 300 pmol/L 41 D. GA 500 umol/L 41

7 AEIREGAERTFTE-1AEETE
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b
i
20 4 b
.
&
o
1 .?
E 10 -
k=
g
)
0 T T T T
I il 1 v

I X% IEZH ;1T 2 GA 100 pmol/L 21 ; T : GA 300 pmol/L 4 ; IV .
GA 500 pmol/L 41 ;a: X HEZH A, P<<0.05;b: 5 X HRAL L5, P<
0.01

8 AEIRE GAX TE-1 HEATRPWEMW (X £,
n=3)
3.6 GAXIZHAE ROS 7k FHI RN
22 DCFH-DA 4L 4 ) , 5 % B 20 g, B 100 pmol/L
[ GA S, LA 25 25 41 A I 9 2 St B T ROS 7K P34 1
ETHE (P<<0.01 5 P<<0.05) , HYH % GA B 1
Mot E S, 45 R IR K9,

£1 AEREGAERT TE-1 K ROS K HIBE

(xxs,n=3)
A3 Ol A3 Pl
X HZH 107014291 || GA300 pmol/LA 129134189
GA 100 pmol/LA  9895+234 || GA400 wmol/LA  19269+152°
GA200 pmol/L4]l 13948106 || GA 500 pmol/L4] 23 343 +206"
a: XA H AR, P<<0.05;b: SXTHRZA He, P<<0.01
250 4 b
200 4 b
};i_ 150 - a .
<
&0 = B
~
50
0 T T T T
1 ! LIk v

v Al
T :X%FHE4; 1T : GA 100 pmol/L 4 5 T : GA 200 pmol/L 41 ; IV :
GA 300 umol/L 41 ; V : GA 400 umol/L 41 ; VI : GA 500 umol/L 4] ;a: 5

X HRZL 4, P<<0.05;b: S5 HEAT F A, P<<0.01
B9 AERE GAX TE-1 40/ ROS 7K FEH & MH (x +
s,n=3)
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3.7 GA XI 40 Bl & Bax . Bcl-2 ., caspase-3 . caspase-9
cyclin D3 %0 cyelin D1 & B RIiZHIE 0

50 BRAH LB, 45 4 245 20 40 i Hh Bel-2 ([ GA 200
umol/L £ ) .Bax(GA 100 umol/L ZHF#4} ) | caspase-3 . ca-
spase-9(GA 100 pmol/L ZHERAM) 128 K- 14 1 2 Ty
(P<0.01 8 P<<0.05) , Bcl-2 (GA 100,200 pmol/L £H &
Ah) LcyclinD1 , cyclin D3 2 [ ) 32 ik 7K - 35 5 35 AR
(P<<0.01 5 P<<0.05) , HIA —& MUk BEHCBUE . 45
RILE 10 & 11,

BCI-Z _ 28 kDa

Bax _ 21 kDa

cyelin D1 _ 34 kDa
— ———

cyclin D3 D . — — 31 kDa

caspase-3 19 kDa

caspase-9 ——— ——— — 35 kDa

fractin " ——— 42 kDa

I 1 ] v v Vi
I #4L; T : GA 100 pmol/L 41 5 T : GA 200 pmol/L 41 ; IV :
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