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HE . BE RS TR RSB ML EC70638 30, AT, 122, EBMHaBIE., Fix &
B IR LECI706 9 A 3T BAL(RHARATAFL) | R EIREARS TR B 28(100 mg/L.200 mg/L 400 mg/L 4k 37142
A, B TR+ mieNE-6 (IL-6) 28(20 ng/ml IL—64= 400 mg/L4&ArH3R I ), KA CCK—8 iFH
W B840 L R E E(OD M RIRAX S oA A B4R 2 f 8 =53 Transwell 5 3ab i) B-20 2 Lt it A5 A3 2
Western blotting 4] £m itL3% 78427 40 R Ki—67. 2 Rey KRB R AR &Y B5—3(Cleaved—caspase—3) BERe )
FGi—2(MMP-2), ARAEEG#H-9(MMP-9), B LB R BOHH2(p—]JAKR) ., BRERALIZ 5 45 FFedt ik
EHF3(p-STAT3)EaAast kA, R R4, 100 mg/L.200 mg/L. 400 mg/L4RAvT32Ruym, bt
FAp+IL-6 AL ODAAER, £ F A% FEL(P<0.05); SR, REFEEA T IRIUHLLECI706
@ ODAEH EAK(P <0.05), A EHEbAR, H ZRBEARM M, 45T BUN+IL—6 4148 400 mg/LARB-wT42 3
ZHECI706 4 iEEF Z (P <0.05), 58 mnA =R, 2R A% FEL(P<0.05); Har@ata, RE
HE AR AR 4L ECI706 4B = % (P <0.05), H ZRERBUE; AR +IL—6 21 ECI706 40 At
T H45 400 mg/ LRS- HR A EAK(P <0.05), 528488 Ki—67. Cleaved—caspase—3 B G AAT Rk Sz, £
FH % FEL(P<0.05); REFEARAS TR Ki—67 & A% Fok SR AT B BAK(P <0.05), 451
B +IL—6 4 Ki—67 & & A8 3 & £ ¥ 42 400 mg/L 4R & w1 3B 4191 3 (P <0.05) 5 R B k4R v 3 IRy 20
Cleaved—caspase—3 EGAasl ok FRAT R I & (P <0.05) 45 IR +1L—6 28 Cleaved—caspase—3 & & izkan
FE T A400 mg/LARS o R L EAK(P <0.05), XTHRZH, 400 mg/LARArH3BU 20, 4R A HIR I +IL—6 20
L6 MMP—2, MMP—-9, p—JAK2, p—STAT3& @astfit SILiR, £7FA %5 EN(P<0.05); 400 mg/L
SRt R B LR BRI AR (P <0.05), 455 BU+TL—6 2028 400 mg/L 4R A-wT 3B 43+ 3 (P <0.05) .
S RRLE 400 mg/L 4R A H R B LR AR B v T 3B +TL—6 2L ECI706 2 it A5 4k . Zmlofd RO, £ F A4t 5
F (P <0.05) ;400 mg/ L4k F-rT32 BUHLL ECI706 20 AT A 3 2m Reda & B3 AL, " (P <0.05) 4k AR B+
IL—-6 2L EC9706 tm MLt A5 30, 4 2 44 400 mg/LAR AT 3R U 28358 % (P <0.05), £518 AT RBMTH
st T JAK2/STAT3 45 5 il skl & B i ECO706 3838 . 434, 4, Ritmfem T,
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Ginkgo biloba extract regulates the proliferation, apoptosis, invasion
and migration of esophageal cancer cell EC9706 through JAK?2/
STAT3 signaling pathway and its clinical significance
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(1. Department of Thoracic Surgery, People's Hospital of Inner Mongolia Autonomous Region, Inner
Mongolia 010020 China; 2. Department of Gastroenterology, Affiliated Hospital of Hubei University of
Arts and Science, Xiangyang Central Hospital, Xiangyang, Hubei 441021, China)

Abstract: Objective To explore the effect and mechanism of Ginkgo biloba extract on proliferation,
apoptosis, invasion and migration of esophageal cancer cell EC9706. Methods Esophageal cancer cells EC9706
were divided into control group (without any treatment), Ginkgo biloba extract group (400 mg/L Ginkgo biloba
extract), and different concentrations of Ginkgo biloba extract group (100 mg/L, 200 mg/L, 400 mg/L Ginkgo biloba
extract), Ginkgo biloba extract + IL-6 group (20 ng/mL IL-6 and 400 mg/L Ginkgo biloba extract). Western blot
detection of cell proliferation nuclear antigen Ki-67 (Ki-67), cleaved cysteine-containing aspartate-specific proteases-
3 (Cleaved-caspase-3), matrix metalloprotein (MMP) -2, MMP-9, phosphorylated tyrosine kinase (p-JAK2),
phosphorylation signal transduction and transcription activator 3 (p-STAT3) protein expression; cell counting kit 8
(CCK-8) to detect cell activity; flow cytometry to detect apoptosis; Transwell detects cell migration and invasion.
Results Compared with the NC group, the expression level of Ki-67 in EC9706 cells of different concentrations of
Ginkgo biloba extract group was decreased (P < 0.05), cell activity was decreased (P < 0.05), and Cleaved-caspase-3
expression level was increased (P < 0.05), cell apoptosis rate was increased (P < 0.05), and was concentration-
dependent. Compared with the NC group, the levels of MMP-2 and MMP-9 expression of EC9706 cells in the 400
mg/L Ginkgo biloba extract group were decreased (P < 0.05), the number of cell migration (P < 0.05), and the
number of invasions were decreased (P < 0.05), p-JAK2 level and p-STAT3 expression level were decreased (P <
0.05). Compared with the Ginkgo biloba extract group, the EC9706 cell activity in the Ginkgo biloba extract + IL-6
group was increased (P < 0.05), the apoptosis rate was reduced (P < 0.05), the number of cell migration (P < 0.05),
and the number of invasions increased (P < 0.05), Ki-67 level, MMP-2 level, MMP-9 expression level were
increased (P < 0.05), Cleaved-caspase-3 level, p-JAK2 level, p-STAT3 expression level were decreased (P < 0.05)
Conclusions Ginkgo biloba extract may inhibit the proliferation, invasion and migration of esophageal cancer cell
EC9706 by blocking JAK/STAT3 signaling pathway and promote apoptosis.

Keywords: esophageal neoplasma; Ginkgo biloba extract; JAK/STAT3 signaling pathway; proliferation;

apoptosis; invasion; migration
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WAERE . T, AR TR A 32 B Xt
A ECO706 RSB FE . JATS . RE. T
A B FEHL R AR 5 JAK2/STAT3 {5 5 3l #% A %,
AR RS

1 RS

2 AR R FI AR ER
R 40 I £EC9706 1 1AL iE AR YR A
FRZN ). JiB 4 1% . RPMI 1640 15 37 B0 H 26 [
Gibco 2 ], FRAY M2 MUY (LHEE> 98%) W A I i
B Sl A BR A A, F 4l L A & -6 (Interleukin—6,
1L-6) W A g s S0l A PR A, RIPA 88 H 24
W o] TR (BCA) R & . 4 i F 250 55 £ 8
(CCK-8) Mg H At st L s He A= Wy RHECA BR S W), JSEER
M V-5 55U 9896 K (Annexin V-FITC) /il fL 7§
BE (PO P TR & B A AR YR A TR
N ], Transwell /N%E | Matrigel 214 H 3¢ E BD A #]
—Pi. P B RO PR A W R BRA A .
CytoFLEX It 2020 S A W [ D1 5 2 PR /R R 8
1.2 HpastES54E

45 i 40 M EC9706 FH 7 10% Jif 4= 1ML 11 ) RPMI
1640 55 FEWAE 37°C 5% — A AR FRH K 77, O
BOE K A0 M AT SC 5 . % ECO706 4 il L) AL
10 x 10* 4 i e Fp 2] 6 FLAR 1, REFLARFL 100 pL,
23 B 100 mg/L. 200 mg/L . 400 mg/L 4 4 75 1§
Wi FE, 0 AR R B AR A R O 2, T AF
LGRS IR R O A0 LA S R RRZE, 1T 400 me/L
B 2 U A 20 ng/ml T1-6 15 3% B 41 MO by 4R A
MU +11.-6 21
1.3 CCK-8iktill4paitsE i 14

XFHEZH, 100 mg/L. 200 mg/L., 400 mg/L 4R 7%
MR AL, AR REU + 1L-6 41, 54040 0E L
2x 10*A LR E 6 fLtR T, A 55 48 h, HAL
EAN10 L CCK-8 ¥, TEREFR Y 450 nm 1< LA
WG EE (OD)E, AR 40 M3 i 05 P
1.4 HRRAREAENHAEET

XHRE4], 100 mg/L., 200 mg/L. 400 mg/L 4R 7
MR, AR AT BRI +10-6 2, 5 40 4 LA
2x 10 HL4EM e 6 fLAR T, dEMI35 548 h, E il
T 1000 r/min &0 5 min, WAL ; A HY PBS
EEAME 2, 1000 t/min .05 min, YEEANM;

1.1

B 300 L f4 1 x Binding Buffer £ 7401 ; &5
JIA 10 wL Annexin V-FITC, &%) )5 4°CH G H
oA 5 pL PI, % 4 5 min,
CytoFLEX 37t 2 241 Jf A S A 100 40 e i T~ %6
1.5 Western blotting #: Ml Ki-67. Cleaved-
caspase-3, MMP-2, MMP-9, p—JAK2, p—STAT3
EREMRIEE

21 e 2R i W B RN AL, 100 mg/L. 200 mg/L
400 mg/L AR A i3 O 4, AR A i3 ) +10-6 41 1Y
2 M SVEE T, T BCA IR G B . 4 S0 wL 4%
HEM, W10 min PG, ST 5 P IR G 5E I
HLUK 20 B, R UK 45 oS A H A R e R 1
B % PVDF 5 b, BHE 1 hy 4 5000w B i — 41,
4CTHEHE IR, W HEUH PVDF i, PBST 7240 i
(5 minx 3 %), ARG B 40, =7 60 min,
PBST 784321k (5 min x 3 ¥K) J& , IIA AL 24 % 61457
B . B-actin HINZ . F Image J A3 485 H
ST I K BEAEL , AR AR N 3R 5K = H 1Y 4% /B —actin
Zf . Hod, 100 mg/L. 200 mg/L. 400 mg/L 4R 7%
-2 ) 4 K6 1 Ki-67 . Cleaved—caspase—3 25 1 4
NfFkfr; KB4 . 400 me/L AR AT MR U 4H . AR
A it 52 Y +1L-6 41Ky i MMP-2, MMP-9. p-
JAK2 | p-STAT3 ZE (I AH X ik it .
1.6  Transwell SEL& #0240 f EFE FR{2 28

K H 8.0 pm SR Ak 1% B 5 Transwell /)N % #F 47 5
¥ ., LK. XFHRL . 400 me/L AR A MR ELY)
20, AR I HEE ) + 116 4140 M FH G I 5 K5 5% 3 DL
1 x 10"~ /mL (%)% B 207, 8 100 wL A2 77 W fin )
FE, F 600 WL LT Y RPMI 1640 15 5290 4 fin 21
TE, WE 48 hJE, FHMRZ /N 8 s R ik R i A
Fm BRI AN 4% £ 5 [E & 30 min,
0.1% 25 f 8 YL 46,30 min, F PBSRRE2IETE 2 K. 14
BRI . (R 280 . H Matrigel
ALY Transwell /N L2, HA 5 40 ME R 056
AR
1.7 Sit=EFHE

B 23 A1 R FH SPSS 20.0 it 4k 4k, R OR
DASE £ bR 25 (xx ) Fon, HWERAT e/ 36k 22
SR, WE— I A LSD—t K 5 . P <0.05 N 22
A FE L,

10 min,
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2.1 &LHEC9706 4HAf OD {E L
Xt B 2H , 100 mg/L . 200 mg/L . 400 mg/L 4R 7 i 4
B A, R S B +10-6 20, 5 2 40 2 i OD {8 43
W A (1.246 £0.08) . (1.015£0.09) ., (0.602 +0.05) .
(0.418 +0.04) K (1.108 +0.11) , 5 41 b #¢ , &5 25 4%
Wi, 254 G124 5 L (F =181.344, P =0.000) ; #F —
AP LR, 50 R LA, AN [R) ke B R A i 2 B
Y120 EC9706 4t Al () OD (B 4 FEAIK (P <0.05) , 21 i 1%
PERFEAG , 52 B O 5 AR AT 4 U +1L-6 41 5
400 mg/L AR 7S I BUY 4 HL A, BR A I HE B +11-6
2 EC9706 4 it 1% P 7+ =5 (1 =17.895, P =0.000) .
DL 1,
2.2 &HEC9706 MALAT RHILLER

XFHEZH, 100 mg/L. 200 mg/L. 400 mg/L 48 7%
MR, AR A R +1L-6 4, 5 4 Y Al i
P T4 5 HR (6.29+0.52)% . (10.03£0.91)% .
(19.12+1.72)% . (25.09 £2.13)% % (9.13 + 0.82) % ,
SHIE, @l EMN, ERASITFE X (F=
301.217, P=0.000) . #F—LPIM i, S5XFIEA L

OD{H

1: XA 2:100 me/L AR A T 42 B 41 5 3:200 me/L 4R A
T2 A 5 4:400 mg/LAR A M-S H s 5. AR +
1620 . V& : O5XHRLL AL, P<0.05; @5 400 me/L 4R 75 M- 421K
Y2A L, P<0.05,

E1 %&4HEC9706 AP OD B L3

B, ATV B B A B B 21 EC9706 4 At I T %
ThE (P <0.05) , H 5 B2 5 AR A i 42 e +
1L-6 21 5 400 mg/L 42 A5 i £ U 41 L85, AR A i 4
W) + TL-6 41 EC9706 41 Jifd I T 3R &AL (1 =21.639,
P=0.000). VL2,

400 mg/L 4R A5 42 B ) g 4k 25 10 i) EC9706 4
JiL 14 5 FIAIE R T, B H 400 mg/L AR A 42
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23 & 4 A B Ki-67. Cleaved—caspase-3,
MMP-2, MMP-9, p—JAK2, p-STAT3 & B 8} &
EER LR

SFHEZH , 100 mg/L. 200 mg/L. 400 mg/L £ 75 it
FEHCY AL, R A 0 32 B +10-6 41 41 i 1Y) Ki-67 .
Cleaved—caspase-3 £ [/ X 18 i [ AL, &6 2557
M, 2R B 2EE L (P<0.05) . #E—LFFLL
45,100 mg/L . 200 mg/L . 400 mg/L 4R 75 -2 B9y 21
Ki~67 £ [ A X 2% 15 i 306 B2 5 R AIK (P <0.05)
B I R B +10-6 41 Ki-67 2 1 M X A B R
400 mg/L £ A o B2 B 4 T (1 =23.255, P =

2H Cleaved—caspase—3 &5 [ AH X 3% 35 5t 500 B 4H 34 7
# (P <0.05), 4402 B + 1L-6 41 Cleaved-
caspase—3 & [ FH X 35 HE ¢ 400 me/L 4R A i HE HLY)
HRFML (1=15363, P=0.000). XIHEL . 400 mg/L
AT AL . AR A o AR LY+ 1L-6 4140 i
MMP-2, MMP-9. p-JAK2. p-STAT3 %K [ 4 %f 3
KRR, T EN, ERARITFEL(P<
0.05) . #E— P FL# , 400 mg/L 4R 75 -2 B4 41
BRI A SRR (P <0.05) , 4R A i 42 U +11-6 20
B 400 mg/L AR A H-AR BUH 424 T (P <0.05) . WK
3. 4MEL, 2

0.000); 100 mg/L 200 mg/L 400 mg/L 4 75 45 B 4
ot _ . TV e .
p—STAT3 - 86 kD
e R 1. .

1: XFTHRLL; 2 100 mg/LARAF MR 5 3: 200 mg/LARAS - IUIZ ; 4: 400 me/LARAS IH-HEHUAH .
E3 XRRARAEIREREMHHRZEIAMEE Ki-67, Cleaved-caspase—3.MMP-2 MMP-9,p-JAK2,p-STAT3 E AKX

£1 HEMIKI-67.Cleaved—caspase-3EH
WX RIXEMEEE (rxs)

25 51 Ki-67 Cleaved—caspase—3
X HEZH 0.92 +0.09 0.29 +0.02
100 mg/LARATMHREUA 0.82 £0.087 0.39 +0.03V
200 mg/LARA M4 0.52+0.050% 0.62 +0.05™%
400 mg/LAA MR 03520.03"%% 079 +0.077%%
RS+ TL-6 41 0.88 £ 0.06" 0.37 = 0.03¥
FiE 130.856 200.719

1: 400 mg/LARAS MHEEIAL ; 20 ARAHHEIR+ 1L-6 41, P 0.000 0.000

El4 400 my/LREIHREV A SR AT HHREN+IL-6 22
4BBfl Ki—67.Cleaved—caspase-3.MMP-2 MMP-9,
p-JAK2.p-STAT3 EAIFRIXL

T - Q5% AR, P<0.05; @5 100 me/LARA 24
A, P<0.05; 35 200 mg/L AR A MHEE 4L LKL, P<0.05; D5
400 mg/LARATRF- SR 4 HLEL , P <0.05,

*®2 S3HEMMEMMP-2,MMP-9.p-JAK2,p-STAT3 EHEMRIZEMILE (xxs)
205 MMP-2 MMP-9 p-JAK2 p-STAT3
Xof HR 41 0.86 = 0.08 0.78 +0.06 0.80 = 0.07 0.72 £ 0.07
400 mg/LARAT 4R HUY 4 0.42 +0.04" 0.30 +0.03" 0.42 +0.04” 0.32 +0.037
ARSI +1L-6 41 0.82 +0.08% 0.70 + 0.06% 0.79 £ 0.07% 0.65 + 0.06%
FAH 111.000 220.444 111.079 131.075
PAH 0.000 0.000 0.000 0.000

1 QSRR AL, P <0.05; @5 400 mg/LARA MR BUI4L LS, P <0.05.
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2.4 34HEC9706 AT EFN AR B LL 4k

% 3 34HEC9706 T BN MAREZ LI LLE

SFBZL . 400 mefL, B2 A -SRI 4L 2% SRS 141 (4, x)
WPy + 1L-6 4 ECO706 4 At i 7% %0 . 4H Jfg 4= 22 4k 1k 4151 TR K LR
B, ZRAEGIFE L (P<0.05) ;3 —2 P X HRAL 15222+ 13.15  112.43+10.08
A, 400 me/L AR AT i 4 HUY 2 ECO706 4 il i £ 4K 400 mg/L AR -4 61.02 = 5.86 56.49 + 4.39
21 i 1= 28 B304 ok B 4 /0 (1 =19.004 Fi1 15.264, 1 HRA R+ 1L-6 41 141.06 + 11.23 96.06 +9.14
P=0.000), R I+ IL-6 41 EC9706 4 fitl iF At LU 109.255
A MR R 400 me/L AR A MR 4 £ Pl 0.000 0.000
(1=18.264 f1110.619, 4 P=0.000) ., VL3 3 FE 5,

ER AT I HUY) +1L-6 41

X e 4l

E5 34HEC9706 MR TEREFNEE

3 itig

Hh B 251 B IR B R R R R AT s A
I 102 R D45 5 TS H AR T, AR A K R Y AR
AT AR e R R AR T R 3R R LR BR T
RORU A WF TR i A A S JRC) BE A8 4 )
N E GO T W A S R 2 4= P I 7Y zhi: BU R L E
P T-AH G FE M pS3 . Bel-2 | Bax [ 32 35 1M 42 1F 41 i 17
7o, H S I B AR . AR A i 2 U i mT e a3
£5 PI3K/AKt {5 5 18 B 400 8 FFIR A TPC—1 240 D B 14
BRSO AT R /) R SR B16 21 i
W5, A0 20 B R A B A T GG, O 5 5 4 U
T A R B n] g E o ) A O B
(protein kinase B, Akt) Fl p38 %2 Ly R R s g
(p38 mitogen—activated protein kinases, p38 MAPK ) il
B T JH K 78 5 1 27 (heat—shock protein 27, HSP27)
(2% 35, DA e AR AR /0 41 s J8 20 B 5 AS49 Fl
H441 B RS HE 1™ ARWFFEE R Won |, AN [R) e Ji

400 mg/L 4R 75 I 42 Hu i 21

(f) & B3t x 200)

A5 i P I 4B A R A0 I EC9706 5 X R4
Ki-67, MMP-2, MMP-9 Z& [ & ik B% fi , Cleaved-
caspase—3 £ [ 8 I8 Fh 5 , 4 5 M R AIG, A i 9 T
RIS, AN T AL ORI A0 AR R B A . R AR A
I B4 T 9 7 £ 4 9 A0 I ECO706 Y4 B A7 58 L iT
A 1Tl 1 R
JAK/STAT3 {5 53 [ 2 40 i 5 553 fig b EE 22 1)
Tl Tl 2 — X 0B T RN Y B SR B AE
5T R 0 2 AR R ST R R B R 2
A3 3k 1755 JAK/STAT3 {5 530 4% 52 Wi Jof 98 1 32 e
N2 20T DL i 40 ) JAK/STAT3 {5 5 3 %4 F 5
Fi 20 M i o, IR L 228 TR R
JE AL 0 ] JAK/STAT3 A5 5 4% T 30 B 40 i N 75 N I
I HEC-1-B 41 ffl i) (=7 22 5% ™. 2 1€ 2 0l v] BBl
1t 0B JAK2/STAT3/c—mye {5 5 38 &30 1) 1 s % 9
YL SCC-25 B MR (i A= P, AR 9T 45 R B L 4R
A B Y ab B £ AE i 40 L £C9706 H p-JAK2
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p—STAT3 £ [ 3 35 FEAIL, 33X 4 5 AR A i B2 B ] 417
il JAK2/STAT3 {5 538 B G o A iF5E 21 R= BT 1L-6
A0S JAK/STAT3 {5 538 i, DX e AR fF 58 1L-6 Fil
LA I EC [ A P s A M EC9706 , B 5% 8L
1f JAK/STAT3 {55 38 8% 2 15 52 e R A5 i 45 B % £
A L ECO706 BIAEH o AR 4R Won, il
1L-6 2L B 5, EC9706 4 A 16 V5 T i , P4 T 28 FE AL, 2
JHL 3 B B3 A0 M AR 2R A0 £, RWT TL-6 AT DL A 4R
AR I X ECO706 AN u G5 PR T BB RFE
M, Zad 1L-6 4 B S 40 M b Ki-67 . MMP-2
MMP-9 & [1 % ik # F} & , Cleaved—caspase-3 . p-
JAK2 . p-STAT3 # [ ik B A%, 2 W] 1L-6 0] 3 &t
BTG JAK2/STAT3 {7 5 i % 1 T & 4 98 40 i
EC9706.

ZE LTk R A 4R ) T fE G o BH T JAK2/
STAT3 15 5 i (#4101 12 % 9 40 i EC9706 3 51 | 12
GER AN AR T

AEIR, SR, FERETE, & S EHE L T AR N L%
FHASF BT IERE[T]. s EEHE R TAZ%E, 2020, 12(4): 463-468.
AL . IR T HE D] DU AR FRRL 2%, 2020, 42(4):
522-526.
TRALES, KRRy . hBERANARIRT TR BT R )], PR
2Rk, 2020, 2(4): 77-81.
TR, SKES . 0 Y v B SR r RF T R (0], R v R 2
i, 2018, 34(5): 200-201.
XIAE, w5 ERAT - U 25 B F A A ST e (0], LR 2
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