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Study on Anti-colorectal Cancer Mechanism of Gallic Acid Based on JAK/STAT Pathway
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[Abstract] Objective: To investigate the effects of gallic acid (GA) on human colon cancer HCT-116
and Caco-2 cell activities, intracellular Janus kinase (JAK)/signal transducer and activator of transcription factor

(STAT) signaling pathway, and the expression of anti-apoptotic protein B-cell lymphoma-2 (Bcl-2) and pro-
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apoptotic protein B-cell lymphoma-2-associated X protein (Bax) , so as to explore its underlying molecular
mechanism. Method: Following the classification of cells into GA group, blank group, and 5-fluorouracil
(5-FU, 0.05 g-L"') group, the HCT-116 and Caco-2 cells were treated with GA (0.02, 0.05, 0.1, 0.15,
0.2 g-L") for 12, 24, 48, and 72 h, respectively, and the cell proliferation inhibition rats were determined by
cell counting kit-8 (CCK-8) assay to select the GA concentration that effectively inhibited proliferation. The
colony formation ability was detected by crystal violet staining and the migration of cells by scratch test. The
level of reactive oxygen species (ROS) was measured using a fluorescent probe (DCFH-DA). The expression of
interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a) in cell supernatant were determined using the enzyme-
linked immunosorbent assay (ELISA) kits. The expression levels of JAK2, phosphorylated (p)-JAK2, STAT3,
p-STAT3, Bcl-2, and Bax were assayed by Western blot. Result: CCK-8 assay showed that after 12, 24, 48,
and 72 h of treatment, GA (0.02, 0.05, 0.1, 0.15, 0.2 g-L") inhibited the proliferation of HCT-116 and Caco-2
cells in a dose- and time-dependent manner, and the inhibition rates were higher than those in the blank control
group. Compared with the 5-FU group, GA (0.2 g-L") enhanced the inhibition of cell proliferation in a time-
dependent manner. Compared with the blank control group, GA (0.1, 0.15, and 0.2 g-L"') significantly
decreased the number of cell colonies (P<0.01) , increased the inhibition rate of cell colony formation (P<
0.01), diminished the scratch healing rate (P<0.05, P<0.01), elevated the fluorescence intensity of intracellular
ROS (P<0.01), and down-regulated the expression of IL-6 and TNF-« in the supernatant (P<0.01) in a dose-
dependent manner. Compared with the 5-FU group, GA (0.2 g-L") decreased the scratch healing rate (P<
0.01), enhanced the fluorescence intensity of intracellular ROS (P<0.01), and down-regulated the levels of IL-6
and TNF-« in cell supernatant (P<0.01). According to Western blot analysis, compared with the blank control
group, GA (0.1, 0.15, 0.2 g-L") obviously lowered the expression of p-JAK2, p-STAT3, Bcl-2, p-JAK2/
JAK2, p-STAT3/STAT3, and Bcl-2/Bax (P<0.01) and raised Bax protein expression (P<0.05, P<0.01) in a
dose-dependent manner. Compared with the 5-FU group, GA (0.2 g-L"') down-regulated the expression of
p-JAK2, p-STAT3, Bcl-2, p-JAK2/JAK2, p-STAT3/STAT3, and Bcl-2/Bax (P<0.05, P<0.01) and up-
regulated the expression of Bax protein (P<0.05, P<0.01). Conclusion: GA significantly inhibits the
proliferation of HCT-116 and Caco-2 cells, which may be related to the increased accumulation of intracellular
ROS, down-regulation of inflammatory factors IL-6 and TNF-a, p-JAK2 and p-STAT3 protein expression in
JAK/STAT signaling pathway, and Bc¢l-2, and up-regulation of Bax.

[Keywords] gallic acid (GA); colorectal cancer; Janus kinase (JAK) ; signal transducer and activator of
transcription (STAT) ; B-cell lymphoma-2 (Bcl-2) ; B-cell lymphoma-2 associated X protein (Bax)
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T2 (1 B 20 itk R -2(Bel-2) , {2 U8 T2 2 1 B 41 i
IR L 98 -2 #H 06 X (Bax ) 35 19 5% i 3446 HAE R AL,
R A DG e PRIG 7 4 4t B e KR A

1 ##

1.1 4008 45 9% 40 i Bk HCT116 Fl Caco-2 11
B o FE AR YR A BR A R (S 4
201201D11,201228D50) , Y £l J& 1% 2= 55 3104 A .
1.2 259 B TR (GA)X & (b st Rk R
AR A LS 406K022)20 mg; 5- 9 JK W I (5-
FU) (At R E R A R A AL dit5 1209KG022)
50 mg.

1.3 lF # B DMEM 40 i 1% 37 2%, F 1 30 i
4= i 3% (FBS) , B B2 #h 22 b W (PBS) ( LA 8 %1
Biological Industries 28 & , it % 43 5l iy 2043176, 04-
002-1C,2038149) ; 2 My 34 78 5 1% PE 4 I (CCK-8) ik
A&, WE MR A P O6 5 (DCFH-DA) X /I &
(Biosharp 23 & , it 5 43 %I 4 7010000, BL714A) ; —
HE B (DMSO, 24 [ Sigma 23 ) , 41t 5 WXBC7821
V) ;IL-6, TNF-a il 5 5 95 W BF I 5 (ELISA ) i) &
(LWt R A RAG, #5255 Hh
JL14113,JL10208) ; it Ji§ W5 ¥3 (75 [# Biofroxx 24 Al ,
it 5 1172GR100) ; JAK2, p-JAK2, STAT-3, p-STAT-
3, Bel-2, Bax | 4{ ( 52 B CST A Al , it % 4 5 4
3230T,3771S,4904T,9145T,4223T,2772T) ; B-NL 5k
M (B-actin) FL A, 1L F P05 o Bk EE M (1g) G
P (AT R A Y R A BRA w454 51k BS-
0061R ,BS-40295G-HRP) ; 4% ft 48 YL ¥ (v i+ 4=
YR & A PR | L dit 5 STH0244) .

1.4 Y% Forma371 AL 40 g 15 724 , Multiskan GO
Y 4 3 K il AR A ( 28 [ Thermo Fisher 23 ] ) ; H17502
AR ey TGO BIL OO P S A BR 23 ) ) s HHS-11-1
IS I A I O 2 L N S /N
MAX-A6003 74 1 K P (R I JC B £ 45 25 A FR 2
) 5 SX-500 AU i R TR B (b at R SERF AL A R
N Al 5 TS2 US| B 52 % B 8% ( H A Nikon A A ) ;
PP-1150 Power B 4 2 [ A Uk A A 4 B AY (b LT
5B 2 A BR 2N 7)) s FE0723 R JIE RI44 43 B 4 14 (26
Fluor Chem EZA)) .

2 Fik

2.1 AMEREFR A 10% FBS, 1% 5 % 5%
B % [ DMEM ¥ =, & T 37 °C, 5%CO, JG 1# K ##
Ao A MIAE K 2 REFR ILIE FRAY 70% 2647 B, FH 3
il 1t 30 kA% A%, P HCT-116 31 4k 1 min, Caco-2 I
1 5 min,

2.2 ZYWMECH FRELGA Ml 5-FU £ | mg i1 T
DMSO % 1 mL 1, il & i 1 g- L' GA F: Fl 5-FU
BEWE, B T 20 cCOKAE % T, A8 T FH 96 4 35 77 S A
Tk JICAR D7 ¥ B85 1 AR o
2.3 CCKS8 I 40 Mo bg 5 O %A= K 1) HCT-
116 Fll Caco-2 4 Jifd , [ il 14 Ak J5 43 9 LA 55 £L 2 000 4>
0 B 38 S R AE 96 FLAR HL . 1F 24 h 40 i I B IS 2%
B B 92 W, B2 AL A, 45 2540 0.02,0.05, 0.1,
0.15,0.2 g-L" i GA F10.05 g- L 5-FU[ }if ] 52 46 4%
5-FU T ¥ 2 F 40 it 24 h BF 22 B0 610 & 2 (1C,,) =
0.05 g+ L', i3k FH 0 Jo o5 vk 25 9 5-FU J b 3L, 3 4 vk
JER AN AL, R 12,24,48,72 h, 47 BRI
AR, F B AR CAE 450 nm PR I WO
A, 2 FOTE B ARG G A ] = (1 - A/
A ) *100% , F SPSS 26.0 115 1C,, .
2.4 S5 UL LS AN AR TETE BLRE 1 U
Bk KW A HCT-116 F1 Caco-2 40 ig , DL GA (0.1,
0.15,0.2 g L) 4,55 4 & 5-FU 4 5 5 F B 5% 48
IR 48 h, 3 d 4 1 IR R SEEE IR 12 d, 4 i il
17 PBSIH Ve, I A& dh 5 e i e o 1T SR AR ¥ P
B 2 AR T TR A ) 238 = (1 -4 i B50/4% b 4 i
)x100%.
2.5 R TGRS O A0 R GE RS ERORE BRI
HCT-116 F1 Caco-2 4l fitd 5% 77 2= flf ik 7~ #L A , >R
1 mL A Sk HEAT R0, 240 M 53 20 55 2.4 70— 35, 0 7 4
ffl 24 h, 75 W B T USRI R ALK R, 81 Image J
B AT A A AR ST
2.6 DCFH-DA £ I 241 fid ROS 7K F B x4k 4E K
W1/ HCT-116 Fl Caco-2 2 M 15 5% 2 Ff 5 7S FLAR , 47
M5 245030, 0 F MM 24 h, 5% L3, PBSIHE,
i BR 156 B 45 i1 A DCFH-DA & & 75 37 °C 4 14 F i
B 40 M 30 min, PBS Pk 40 M5 UL 42 5t , ISR 4R
E3p
2.7 ELISA 7| & & IL-6 Fl TNF-a 1k  BUX}
B KW A HCT-116 11 Caco-2 40 il , i 7> 4H 5
24T — 5, W4 /D3N FL, % ELISA K7 &
b, Y A5 T ) s o o VS R BRAE L TE 450 nm YA A T A
AL YE 2B 5 00 5 4% ALY 4, 22 0bR o il 28 08 R
fil VR B
2.8 E H ¥ BN i (Western  blot) £ Ml JAK?2,
p-JAK2,STAT3,p-STAT3,Bcl-2,Bax & [1 £ ik W
X B4 K W A9 HCT-116 1 Caco-2 40 il , 4> 41 5
2,47 — 8, K5 9% 24 he F PBS PRI 11K, ffi F RIPA
S figt 27 WV AN PR Y R R o AR i AR X )
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F T R /NI PR IS FOWK JE ) SDS-PAGE #E JiX , 17
HL UK BE B . TBST ¥E R 3 W, JH 5% M g % 85 & 14
1.5h, FH TBST YRR 3K ,4 °C R 5 —#i(1:1 000)
i E b . TBST UEME 3k, EiREE — 4t (1:
8000)1 h, TBST ¥ 3 ¥k, i {4, LA B-actin P £,
fdi FH Image JERPFEAT K BE (B 537 -

2.9 Gty ffFH SPSS 26.0 HE 4T HHE 43 b .
Bl R x + s Ron , 241 8] AR LR O 2257
BT, 20 5] 79 4 L 45 R FH e /D i 38 M 22 55 1 (LSD) K
I ()7 5% )8 Dunnett’s T3/ ( 5 22 A5F), MU P<
0.05 h 2w HAG 72 L.

#& 1 GAX HCT-11670 Caco-2 MG FH I HI R (X+s5,n=4)

3 &R

3.1 GAXTYIMEIEFE R m 52 4K, GA
(0.02,0.05,0.1,0.15,0.2 g- L") 4H 2 R 4 U 7E 12,24,
48,72 h 4 M G GE A0 H R W] B JE & (P<0.05, P<
0.01) , Jf 52 B vk i 55 s ] 40061 2% 1 5 55 5-FU 4 [
BLOGA(0.2 g- L) 2 M4 i AE 12,24,48,72 h )5 4l
it 84 B 410 £ R 2 T v (P<0.01) , 2 B[] 4 31 5500
TS GA AL B 2 Fh 41 B 24 h (1 1C,, 4351 4 0.148,
0.153 g-L", W4 1. #EF 1/2£51C,,(0.1 g-L"), 1%
1C,,(0.15 g- L"), 3/24% 1C,,(0.2 g- L") 3 4> i & vk J¥F
AT B

Table 1 Effect of GA on proliferation inhibition rate of HCT-116 and Caco-2 cells (x+s,n=4) %
4157 e /g L 2 i 24 Y 12h 24 h 48 h 72h
GA 0.02 HCT-116 5.62+1.23" 11.73+1.28% 10.24+0.69 20.44+1.22%

0.05 9.66+2.21" 24.68+1.48Y 31.06+1.51% 32.75+1.15%
0.1 14.64+2.65 37.35+1.2% 46.86+1.517 58.43+0.93%
0.15 31.38+2.29% 49.54+1.75% 62.39+0.86 70.62+0.98%
0.2 42.63+2.82%% 60.01+1.26>% 78.35+0.98%% 86.54+1.02%%
5-FU 0.05 37.14+1.21% 50.74+0.88% 67.49+0.89% 81.55+1.39%
GA 0.02 Caco-2 3.02+0.62" 7.10+0.48% 11.5441.427 15.51£0.74
0.05 12.30+1.29% 14.49+1.17% 23.05+0.59% 31.59+2.44%
0.1 19.2440.74% 28.25+1.58% 42.19+1.70% 53.41+1.71%
0.15 22.04+1.05% 47.05+0.67% 59.47+1.77% 66.01+0.71%
0.2 27.99+0.57%% 58.37+0.92%% 76.20£1.76>% 80.30+2.08%%
5-FU 0.05 20.20+1.12% 39.78+1.27% 61.46+0.98% 74.71+1.28%

T+ 2 P2 A0 B B A 13y 0 5 [ ] 2 L4 R Y P<0.05, 2 P<0.01, 5 TR A 5-FU 4 % Y P<0.05, 4 P<0.01( 3 2~8 [l ),

3.2 GAXTAIIEEEEREm S5 4%,
GA(0.1,0.15,0.2 g+ L") 2H 2 40 it £ V% 18 80 0 &
AR (P<0.01) , 41 B 4E V& B B 30 i) 2R 2 3 T = (P<

#£2 GAXTHCT-116#1 Caco-2 AR EE T M (x+s,n=3)

0.01) , F070 il 255 S 5 2R o 5 MK i 1 , GAL (0.2 g~ L) 4 2
gm0 4 IE 2 A, A0 5 TR R I R R
100%. WHE2,K 1,

Table 2 Effect of GA on colony formation of HCT-116 and Caco-2 cells (x+s5,n=3)

) ELEHUA AETE T LA 1 %/ %

21 51 e /g L
HCT-116 Caco-2 HCT-116 Caco-2

2 184+16 143+10% 38.67+5.31 52.33+3.40%
GA 0.1 347 257 88.67+2.33% 91.78+2.8%

0.15 9+3% 3427 97.11+1.03% 99.11+0.68%

0.2 0+0% 0+0% 100.00+0.00** 100+0.00%
5-FU 0.05 0+0% 0+0% 100+0.00% 100+0.00%

33 GAXT4IEEHMEmN S5 A4 i, GA
(0.1,0.15,0.2 g- L") 41 2 Fl 40 g KR i & % I & %
K (P<0.01) , 52 v FE AR M 2% 1 ; 55 5-FU 41 [ &%,
GA(0.2 g- L") 4 2 F 4il it Rl JK A 5 2% Il 35 PR fIG (P<
.94.

0.01), W33,

3.4 GAXTIEHh ROSKFRFEm L5 (4l
5 ,GA(0.1,0.15,0.2 g+ L") 2H 2 B 40 s ) ROS %)
S EE I 35 TR (P<0.01) , I 52 IR BE AR M RO 5 5
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HCT-116

A. 24 ;B GA(0.2g-LH4

Bl 1 GA X HCT-116 1 Caco-2 40 il 85 3% T i
2£,%200)

Fig. 1 Effect of GA on colony formation of HCT-116 and Caco-2

9 M (L5

cells (crystal violet, x200)

£3 GAX HCT-116 fl Caco-2 HHIEBHIH N (rs,n=3)
Table 3 Effect of GA on migration rate of HCT-116 and Caco-2

cells (x+s,n=3)

£4 GAIHCT-116 #1 Caco-2 # Al }) ROS 7K FBI R (X£s5,n=3)
Table 4 Effect of GA on expression of ROS in HCT-116 and

Caco-2 cells (x+s,n=3)

s W v ROS % 5 J& /%
/g-L" HCT-116 Caco-2
2 H 3.51+1.05 3.34+0.84
GA 0.1 7.23+0.04% 11.524+3.24%
0.15 16.46+3.74% 22.70+7.47%
0.2 43.54+3.09%% 53.54+£14.98%%
5-FU 0.05 26.75+3.53 % 28.72+6.63%

- v IR A /%
/g-L" HCT-116 Caco-2
2 H 100.00£0.00 100.00+0.00
GA 0.1 70.14+1.45% 82.87+1.76%
0.15 57.32+2.41% 61.76+2.15%
0.2 20.07+1.70*% 33.74+1.57%9
5-FU 0.05 27.93+1.95% 36.48+1.69%

5-FU 4 LA, GA(0.2 g- L) ZH 4 it 1N ROS ¢ Y5 J&F

B TF R (P<0.01), W4, K2,

3.5 GA XTI b 3% W IL-6, TNF-a 3k 1) 52 i
Has A 8 ,GA(0.1,0.15,0.2 g+ L") 4 2 Fh 40

HCT-116

Caco-2

A B
A. Z5H4 ;B~D. GA(0.1,0.15,0.2 g-L™)4];E. 5-FU4L (K 3[d)
B2 GAX HCT-116 #1 Caco-2 4 i J ROS 7k E B 82 (DCFH-DA , x40)
Fig.2 Effect of GA on expression of ROS in HCT-116 and Caco-2 cells (DCFH-DA, x40)

4 itig
VT 4R Sk 28 RE VR 70 (IBD) H 35 & A 45 i 9 1 XL

Jitl b 3% % TL-6, TNF-a £ 35 BH i F% A% (P<0.05, P<
0.01), JF 2 Bk FEAR M MR 5 5 5-FU 41 L 4%, GA
(0.2 g L") 4L 4t L 3 9 1 TL-6, TNF-« 32 35 Bt B
i (P<0.05,P<0.01), W35,

3.6 GA Xf HCT-116 fil Caco-2 40 i ' JAK2,
STAT3, p-JAK2, p-STAT3, Bax, Bel-2 /& [ 3 35 19 5
W Has HAE L, GA(0.1,0.15,0.2 g- L) 4 i fb
i N JAK2, STAT3 HH KRB EZ R LR ITFE X,
p-JAK2, p-STAT3, Bel-2 % [ # ik I & M ik (P<
0.01), Bax &5 [11 3% ik B & 54 il (P<0.05, P<0.01) , p-
JAK2/JAK2,p-STAT3/STAT3, Bel-2/Bax 4 it # &I
(P<0.01), HBA MMM &S 5 5-FU A LT,
GA(0.2 g-L")2H 2 Flr 4 }fd N JAK2, STAT3 £ [H R ik
E R LG #E X, p-JAK2, p-STAT3, Bel-2 55 1 %
ik B I FEAR (P<0.05, P<0.01) , Bax 45 [1 3% & 1 f 1
fin (P<0.05, P<0.01) , p-JAK2/JAK2, p-STAT3/
STAT3, Bel-2/Bax ¥J [ Ik (P<0.05, P<0.01) . W
#6~8, 3,

I R W g R I AR B R BT A 2 T e
P BE L R AR bR 1) & A= A1 IBD B i AR 2R ot
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#5 GAXTHCT-116 1 Caco-2 4 ffl L iF & # IL-6, TNF-a RIZH M (x+s,n=3)
Table 5 Effect of GA on expression of IL-6, TNF-a in HCT-116 and Caco-2 cells' supernatant (x+s,n=3) ng-L"
IL-6 TNF-a
215 J v B /g L
HCT-116 Caco-2 HCT-116 Caco-2
S 12.96+0.80 13.59+0.5 21.32+1.42 13.55+0.57
GA 0.1 11.00+0.40" 11.52+3.24" 19.35+1.02" 10.08+0.24%
0.15 9.91+0.20" 9.48+0.27% 18.31+0.28" 9.67+0.69
0.2 7.74+0.30>% 6.74+0.46>% 14.81£0.70>% 7.90+0.51>
5-FU 0.05 8.85+0.31% 8.67+0.64% 17.03+0.53% 9.36+0.17%
#6 GAXIHCT-116 #1 Caco-2 AR F1 JAK2,P-JAK2,P-JAK2/JAK2 KX IS (F+s,n=3)
Table 6 Effect of GA on expression of JAK2,P-JAK2,P-JAK2/JAK2 in HCT-116 and Caco-2 cells (x+s,n=3) %
JAK2/B-actin p-JAK2/B-actin p-JAK2/JAK?2
215 SR g L
HCT-116 Caco-2 HCT-116 Caco-2 HCT-116 Caco-2
2 H 1.09+0.16 1.10+0.13 1.14+0.06 1.28+0.05 1.06+0.11 1.06+0.11
GA 0.1 0.99::0.08 1.19+0.24 0.87+0.10% 1.07+0.25% 0.89+0.13% 0.90+0.08
0.15 1.05+0.10 1.02+0.80 0.65+0.07 0.56+0.03% 0.62+0.08% 0.55+0.05>
0.2 1.00£0.10 0.95+0.05 0.49+0.08> 0.41£0.05*% 0.49+0.03** 0.42+0.04*
5-FU 0.05 1.09+0.15 0.93+0.10 0.61+0.10” 1.00+0.407 0.56+0.04% 0.53+0.05>

&7 GAXIHCT-116F1 Caco-2 4 il 1 STAT3, p-STAT3,p-STAT3/STAT3 RiLBI M (X+s,n=3)
Table 7 Effect of GA on expression of STAT3,p-STAT3,p-STAT3/STAT3 in HCT-116 and Caco-2 cells (X+s,n=3)

%

STAT3/B-actin

p-STAT3/B-actin

p-STAT3/STAT3

215 e /g L
HCT-116 Caco-2 HCT-116 Caco-2 HCT-116 Caco-2
EgE| 0.89+0.15 1.08+0.06 1.06+0.14 1.03+0.18 1.21+0.10 1.21£0.10
GA 0.1 0.87+0.09 1.12+0.22 0.87+0.16” 1.10£0.24” 0.98+0.09 ¥ 0.94+0.03
0.15 0.81+0.04 1.00£0.08 0.65+0.04% 0.67+0.21% 0.80+0.01% 0.66+0.18%
0.2 0.90+0.05 0.95+0.09 0.48+0.08%* 0.53+0.23%% 0.54+0.53** 0.58+0.22%
5-FU 0.05 0.91+0.02 0.97+0.19 0.56+0.03% 0.60+0.20” 0.61%0.04% 0.60+0.14
%8 GAXHCT-116 0 Caco-2 Z8 i /1 Bax, Bel-2, Bel-2/Bax %A B 2200 (F+s,n=3)
Table 8 Effect of GA on expression of Bax,Bcl-2,Bcl-2/Bax in HCT-116 and Caco-2 cells (x+s,n=3) %
) R e T Bax/B-actin Bcl-2/B-actin Bcl-2/Bax
A /g-L" HCT-116 Caco-2 HCT-116 Caco-2 HCT-116 Caco-2
2 0.50+0.09 0.52+0.09 1.18+0.19 1.30+0.44 2.55+0.92 2.45+0.40
GA 0.1 0.59+0.11" 0.62+0.16% 0.87+0.11% 1.07+0.30% 1.51+0.28” 1.73+0.12%
0.15 0.69+0.07" 0.7240.15% 0.75+0.13% 0.81+0.02% 1.08+0.13% 1.17+£0.23?
0.2 0.88+0.11%% 0.88+0.19*% 0.65+0.12*% 0.68+0.04* 0.78+0.10** 0.82+0.21*%
5-FU 0.05 0.78+0.03” 0.79+0.21% 0.71%0.15% 0.74+0.04% 0.82+0.17% 0.93+0.15%
LA BT R TR0 KR 25 90 ok o 2 0 e ) B e FHLH

R PER R 25 . GATF U&7 HAE T A1
B A5 25 R Yy b AR AR AT 72 5T R PR 25 05 i 2
A REFEIIRC . ARBETEN GA T4 FIE A ALAE
PRI VI R, 1 4% 5 -9 e A AL 24 v B 23 0 — 2%
5 7 il JAK/STAT {5 538 % > [ i GA Bt il 19 70

.96.

JAK J2& — Kk 52 (K % %2 ¢ % | STAT J2 JAK
WY, 8% TAK B 1R 1k (1) STAT AT JE Bl — 3 Ik ik A
I M A% s T T U R D R o ik 42 O JAK/STAT
553 . JAK/STAT {5 53 45 2 4~ 3 K Y
Tk, 5 MOE W Kk AR ROE R A D) O
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Fig. 3 Electrophoresis of GA on expression of JAK2,STAT3,p-JAK2,p-STAT3,Bax, Bcl-2 in HCT-116 and Caco-2 cells
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MSE’J?H% GNP O RO = A VA i A B N

L5 g A0 L i R 22 Rl IR 25 9 4
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WFFEAE W] ROS W 38 2k 410 1] 8% % UL 3-954 /i (PI3K)/
B B (PKB/Ak) /M 1 2 ) 8 A 55 3= 0 8 1
(mTOR) AL IR B 1= X— 15 514
AR 5P T YA G B Ak 1Y PISK R 3E i e AR A

@{5@%?@?5@ Akt, YETT 45 Bel-2 KA B H 3=
55 0 PR A R T L IR AL ) Akt IR AT O R

i B mTOR , 3% 46 B9 mTOR i 1 10 4 26 1 55l L 46
RN GRS R TR NG R 7 R TS S UN S A ]
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JAK2 $iT6 Z )5 7T DLt — 20 30E PIBK, H R Uiy
mTOR #F — # 1§ STAT3™ |, X % W] PI3K/AkY/
mTOR 5 JAK/STAT & 12 % Y] S Wk, b 98 1) & A6 il
2 A g X S R A B VR R [ 4 2
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-.A
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— fik
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—> il d °

El4 GAIAE JAK/STAT {55 @ 1E AL
Fig. 4 Schematic diagram of action mechanism of JAK/STAT
signal pathway regulated by GA
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TNF-a [ 2 35 A1 40 g ) ROS 7 & 19 48 1k, L JAK/
STAT {5 7 i# % 2 11 1 T I Bax, Bel-2 2 1 Y K 15
0. SR WoR B GA MR BE Y 1S I, HCT-116 Al
Caco-2 4 Jifi 1 JAK 2, STAT3 45 |11 £% 35 /K F- T B i 725
ft.,p-JAK2,p-STAT3, T iF P I8 T8 [ Bel-2 K ik
KPS 3 RS e ) eI, T AR 4 T 2 1 Bax R
IR KT 5t 0 B AR R M T L 2R IS S T AN A
T2, T AN . A ARTF R R K E GA fE
5 Vi S I X HCT-116 1 Caco-2 41 Jid 4 410 ) 1 ] %%
5-FU i , H 5 5-FU Bk 5 0 TH 2 &5 se 78 B A U W AR
FHRT4 T B S-FU O BE B 45 5 A8 )RR, 38 7 F
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2% I, GA fE 5 [ A% HCT-116 I Caco-2 21 i
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