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Abstract: Objective To investigate the effect of forsythiaside on the proliferation,invasion and apoptosis
of ovarian cancer SKOV3 cells,as well as its impact on the MEK/ERK signaling pathway. Methods Ovarian
cancer SKOV3 cells and normal ovarian epithelial IOSE80 cells were cultured in vitro to assess the inhibitory
effect of forsythiaside on cell proliferation and the half-maximal inhibitory concentration (IC;,) was calculat-
ed. SKOV3 cells were divided into a negative control group,a positive control group,a low-dose forsythiaside
group,a medium-dose forsythiaside group and a high-dose forsythiaside group. After 48 h of intervention with
forsythiaside in SKOV3 cells,apoptosis was detected by flow cytometry, cell invasion was detected by Tran-
swell assay,and Western blot was used to detect MEK, phosphorylated-MEK (p-MEK) , ERK, phosphoryla-
ted-ERK (p-ERK) ,epithelial-type E-cadherin (E-cadherin) ,B cell lymphoma/leukemia-2 protein (Bcl-2) and
Bel-2-related X protein (Bax) levels. Results When the concentration of forsythiaside was =5. 0 umol/L,the

proliferation rates of SKOV3 cells and IOSES0O cells were lower than those at concentrations of 2.5 pmol/L
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and 0.0 pmol/L (P<C0.05). The IC;, of SKOV3 cells was 22. 59 pmol/L,and the IC;, of IOSE80 cells was
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73.62 pmol/L. Compared with the negative control group, the apoptosis rate, E-cadherin and Bax levels in-
creased, while mitochondrial membrane potential (MMP), the number of invading cells, p-MEK/MEK, p-
ERK/ERK,Bcl-2/Bax and Bcl-2 levels decreased in the other groups (P <C0. 05). Compared with the positive
control group.apoptosis rate, E-cadherin and Bax levels decreased (P <C0. 05),while MMP, the number of in-
vading cells, p-MEK/MEK, p-ERK/ERK, Bcl-2/Bax and Bcl-2 levels increased in each forsythiaside dose
groups (P<C0. 05). Conclusion Forsythiaside can inhibit the proliferation and invasion of SKOV3 cells, which
may be related to its inhibition of the MEK/ERK signaling pathway and induction of apoptosis in SKOV3

cells.
Key words:forsythiaside; ovarian cancer;

ling pathway

B 5 95 2 o B0 1 I B M R L 29 90 %6 11 B B
N b R MO H O (EOC), H 5 4FE A £ B AU Ny
30% . FARBIFIIR R EOC A MR T
J5 ik AR 755009 EOC SBHEAEM A B 12 . H gk
WEIRITY . BT EOC HA MR it 25 %55 5. 10
DR BER T E BRI T RS . RRMY — b
NSRBI 25 Y BRI, WATRE I R,
1L B8 SR K RN 2 R K R R SR A ) AT R AR E K
G R S I v 28 3 5 v R A T O M 4
HAYEE A R G, Pho s, %M
AT LA g L g S T A L 0 AR 2 AT
Sk [ ERE T 8 i 96 20 20 Hp i A N R AR K R RN 9 i
R AN DR GO R A 3R AR 1) R GR T K HE A
it 8 Jif e e e (A L AR R S i EOC &R VR B
(R SE ML B 78 e A0 L BRAE AR 9T R 22 24
I 25 O (MEKD) /40 Jd S8 {5 5 98 5 308 (ERKO {5
53 [ A AL O L AR N Y 2 B RE ) & R LR TR
RAFEFEAERS L N A 58 40 B 2 S X O LR
SKOV3 4 5 A2 28 FIE T 1 B2, IR 4834 MEK/
ERK {5 53 % 75 A~ i F2 o /9 o] BE 1R L o % T
BT EOC 42 Bt HES R 35
1 #MB5HE
1.1 MR o9 40 (SKOVS 40 i, H [ BF 2 B
AR D CIE RBP4 i (TOSESO 41 it , v [
BEEBE 1 40 M) 3% AT (L =980, /g L) i
A A R FD
1.2 U5 KA FEAUIRAHE FACSCanto # 3
A AL L FE BD A #)  BD 3 B L3k (€ [ BD
NED BERE RS AL (SEE UVP A RD . F B A 4
A (36 [ Sigma 28 w]D 6 4 103G CH VK bt AE 9 #f
BABRA D JEAU F s 58 6K 5 & (£ Invitrogen
N FD | Triton X-100( FEE KR BLEL A 7)) L Annex-
in'V /P 40 L 1 7 A6 0 38 71 6 R 4ok 4% B HL 132 (MIMP)

proliferation;

invasion; apoptosis; MEK/ERK signa-

R0 & (3E [ BD A Al RIPA 24l (38 = KA
P4 AR5 \MEK \# i2 ft-MEK (p-MEK) \ERK |
B2 fb-ERK (p-ERK) | I ¢ # E #5 % 8 11 (E-cadher-
in) B 4 bk (U088 / Il -2 2 (Bel-2) . Bel-2 #2¢
X H (Bax) fil B-actin FTIE ([ Beyotime 24 F])
1.3 ik

1.3.1 4 Jf 8% % A0 20 M 8 A R R #E 37 °C
5%CO, WEEh A& 102 iR 4 13 /) RPMI-1640 #%
FRILRE IR SKOVS 41 F1 TOSESO 41 Jifd , & B x %k 4=
K40 e AT 5256, FF SKOV3 40 g F1 TOSESO 41 fifg
AT 96 FLAR R (510" A~/ FL) - FH K R e 3 5%
(0. 0,2.5.,5.0,10. 0,20. 0, 40. 0, 80. 0, 160. 0
pmol/L) T 48 h 5,4 1] 50 mmol/L EdU ¥ & ¥
B4 h, B AXHEERBZE 15 min, 7 0. 5% Triton
X-100 Z:FE 20 min,  Apollo ¢ ff, 30 min, F ] Ho-
echst #EYEHEE 30 min, FHYEE B e 24T WL FH0
R TT 540 M 1S 58 K, 48 M 3G 5 %2 = EdU BH 7% 48
B/ (Ca—2 MO . B8 2% M Y 2 80m ik
(ICs0) AR 19 1C,, 1R Ay i 8 1 d5e T O L
1.3.2 jEnd kT HBSKOVS 41,5 & BH M
XoF B | P 0T BECZH | R IR o 2 i e b )
SNV S A PR X RO E AT A, BH P
Xt 2 45 T W B2 2 10 pmol /L B4R, 322 5 K 51
ST R o A T R R R AR IR R TR
FEH 1/4 1C,, . 1/2 1C,, F11C,, W&, Tl SK-
OV3 4l ffd 48 h J& #E47T M A .

1303 i 240 0 R R 00 48 0 T O R MMP 4%
13, 2 s T SKOV3 401, L 1X10°/mL
Bl F 6 FLA (3 mL/4L) .48 h J5 WS An e, i R £h
SZ PR PE AN AE 2 R, R PR AnnexinV/PI 40 i 7 T4
D370 6 A MM Gz 0 38 7] 65 158 BH 45 462 D00 40 it 9 1
FF MMP,

1.3.4 Transwell S840 M2 2% % SKOV3



+ 498 - MIEF SR 2025 F 2 A% 22 %% 4 M

Lab Med Clin,February 2025, Vol. 22, No. 4

Y 42 FPAE 24 FL Transwell /NE 1 (5X10° 4~/FL) ,
1,032 R T SKOVS 4. 48 h J5 BUH /N
%L 4 Y SR WE E 10 min J5 , FEH 0. 1 %045 i £
YW Y 8,(30 min) , FH B R 46 22 vl i b Bk T ¥ )5 75 45
ST G N G M L EE TG SR ] IR G
1.3.5 & H % ZEN i (Western blot) ¥5 46 1l 40 ig
MEK ,p-MEK,ERK, p-ERK, E-cadherin, Bel-2 1 Bax
1.3, 2 Y EE T SKOVS 410, L 1X10°/mL
PR T 6 FLAR (3 mL/FL) .48 h J5 WOk 40 i, iR
ARG vh MR R VAR 2 Wk, ] RIPA 2L W 24 M 30
min, &0 B W, #EAT H UK (20 pg/fLD) VR, $T
K E : MEK (1 : 200) ,p-MEK (1 : 250) ,ERK(1 :
400) . p-ERK (1 ¢ 300), E-cadherin (1 : 200) . Bel-2
(1 : 400) I Bax(1 : 300) .4 CHFH 1% . P& B 1L
EHR 1gG ZH (1 + 10 000) EZ I FIEH (30 min) .
B, P B-actin /E Ry X R, SR B HEAT 0 M. 3
# p-MEK/MEK , p-ERK/ERK ,Bcl-2/Bax,
1.4 Siibephb3 R SPSS25. 0 48 itk 1k k17 48
o Hr BIER A TR TR o« £ Rox . 24N
Lo 35 R FH B0 R 2 22 407 4EL 180 R EL 35 R B SNK-¢
Ko, LA P<<0.05 M2ZEFA G #E XL,
2 5 LS
2.1 AFEWEEME T B s SKOV3 40 i Fl
IOSES0 #fi fi G 7 #4 LhA  #3M H k BE =5. 0 pmol/L
i SKOV3 4 i A1 TOSESO 4 it 14 434 7 R 4% T 3% 58
BN 2.5.0. 0 pmol/L B [l 36 5 R (P <C0. 05)
B X SKOV3 41 /Y 1C,, S~ 22. 59 pmol/L., Xt
TIOSESO 4 fifs Y 1C,, A 73. 62 pmol/L, HHE 1. 3. 2
(943 2H 855K Lk 20. 0 pmol /L AE Sy 7 30 1 1w ) & 20
R 175 i 2 SR P AR 4 R S A IR L T
WA MK A 10.0.5.0 pmol/L, W& 1.

F1 ARREZEBETHE SKOV3 48 F1 I0SES0

ARSI R LY (7 +s, %)

SKOV3 4 iy

W E (pmol/L) TOSES0 4 fifd

0.0 100.00413. 28 100. 0049, 52
2.5 97.58+£10. 29 99.78+3.52
5.0 88.2647. 62" 92.46+£8.61°
10.0 75.0945. 10% 84,6849, 40"
20. 0 53.95+8. 40 70. 365, 31%
40.0 31.284+9.26% 59. 266, 29"
80. 0 14.1645, 92 41.28+10. 21*
160. 0 3.2642.18" 26.08+6. 28"
F 56. 982 37.017

P <<0. 001 <<0. 001

TE:5 0.0 pmol/L L 4."P<C0.05; 5 2.5 pmol/L [ 4%,"P <<
0.05,

2.2 441 SKOV3 48 12 2% . MMP 141 M 1= 28 %1
P 55 B B L 85, LA 2% 4 200 i 04 T 2 14
(P<C0.05) , MMP FI4H il 17 22 50 F AR (P <<0. 05) ; 55
BH P X 20 b 5, 4% 378 58 1 R0 o 4 40 i O T SR R AT
(P<20.05) , MMP FI4f g f= 22 8038 fin (P <<0. 05) . %
B A AN T TR  MMP R4 R B R A,
ERWHGI#FE L (P<<0.05), WFE 2,
F2 40 SKOV3 40 i =% . MMP #1044 i

BEHIER (2 +5)
28 51 MR MMPCY) 2 il 12 22 K (1)
S e o) R 1.53+0.08  100.00+15.24  823.54+61.02
IoF 44 ) SR 20 12.3240. 83° 73.26410.85* 251.05417.20°
R AL 4. 0440, 40" 91.2644. 10"  716.27459. 277

o
Fl4]  5.1740.38"  84.39-46.54" 483.55+71, 32

8.4240.79" 77.264+1. 22" 364.104+19. 53"

27.118 18. 460 42.027

<<0. 001 <<0. 001 <20. 001

VE 5 B PEXT B2 L 45, P <0, 05 ; 5 B M X IR 4 L %, " P<C0. 055
ML R A P <<0.05; 5B P A B4 . P<
.05,

(=)

a

2.3 %4 p-MEK/MEK, p-ERK/ERK # E-cadher-
in K-8 SRR IRA i RS A p-
MEK/MEK # p-ERK/ERK [&A% . E-cadherin 7K - F+
L ERWA G E L (P<0.05) s 5 M R4 1
B LA VE AT R 2 A 4 e b p-MEK/MEK Fl p-ERK/
ERK F+# , E-cadherin /K V- [EAL, 22 # A GIH ¥ E
(P <C0.05), 45 3% 4 7 &t 41 4 g b p-MEK/
MEK ., p-ERK/ERK #il E-cadherin /K L %5, 22 S 8
HEiE L P<0.05), W3 K1,
=3 &40 p-MEK/MEK ., p-ERK/ERK #1 E-
cadherin K E LB (7 + )

il p-MEK/MEK  p-ERK/ERK E-cadherin
B i BE 21 0.7440.09 0.69+0.10 0.06+0.02
IFT 44 ) HE 20 0.3140.04° 0.24+0.06" 0.68+0.09°
R A A 0.564£0.08"  0.4640.05" 0.2040. 04
R R4 0.4740.05"  0.3940. 02" 0.3340. 03"
HAIFEAEA  0.39+0.10"¢  0.3040.05"  0.4240.12°
F 19. 293 26. 038 13.114

P <<0. 001 <<0.001 <<0. 001

VE 5 B PERT HRZH L 45, P<C0. 05 ; 5 B M X IR 4 L %, " P<C0. 055
SEMERAEALER.P<0.05:; 5EME R EAILE, ‘P
.05,

(=)

2.4 %4 Bel-2,Bax /K K Bel-2/Bax L% 5
PEXT IR ZH FE A, H 4 4% 4 48 Bl b Bel-2 7K F- . Bel-2/



B EFE5EK 2025452 A% 224%% 43 Lab Med Clin,February 2025, Vol. 22, No. 4 e 499

Bax MK . Bax /KFFh . 2 R ¥ A G2 8 X (P <
0.05) ; 5 FHMEXT BA Lb A, 4% 3% 30 17 7 o 41 40 A v
Bel-2 7K . Bel-2/Bax FF i, Bax K EFEL. Z R E
Be it (P <<0. 05) 5 45 3% 1 771 % 20 44 g v Bel-2
7K Bel-2/Bax fil Bax /K, 2 5 YA Gt 5
X P<C0.05), WLk 4 FIlE 2,

A e S e e D-MEK 43 X 103

—— e o =0 W K 43X 10°

W e = s W e s e D-ERK 44 X103

—— - o s S ERK  44X10°

L S e e s E-cadherin 120X10°

S D S S W i 210

A B C D E
T A S BT IR s B Ry BHEX BB C i MR B 45D
A T AL E Sy 7 R R N A,
1 £ % MEK.p-MEK.ERK,p-ERK #1 E-cadherin
Western blot # il 25 &

x4 £ 4 Bel-2.Bax 7K FE K Bel-2/Bax BEE (= £ 5)

2H 57 Bel-2 Bax Bel-2/Bax

BH % MR 2 0.42+0.05 0.07+0.02 6.00+0.73

B 1 X R 21 0.2140.02° 0.3740.03" 0.5740. 10"
AT AL 0.364£0.04™ 0.15+0.01* L4040, 29*

TR Al + ! 1540.01% 2. 4040, 29"

FERAF PRI 0.3340.08"  0.2040. 04 1.6540. 37"

AR AL 0.274£0.01¢  0.3120.02"" 0,870, 12

F 68.093 51.229 40. 925

P <0. 001 <0. 001 <0. 001

T S Bk X B AL L4 . P<<0. 055 5 PR IR 4 1L 4. " P<<0. 055
SiEMER A A P <<0. 05 5B EF R A S A L E, ‘P<
.0

j=}

(321

T —— —— w—— Bc|-2 26X103

M S s s e Bax 21 X10°

O T G S S ;octin 22X10°

A B C D E
TE A S BT IR s B S BHAE X IR C i R 45D
FERTF PR E A e L.
& 2 £ 4H Bcel-2.Bax Western blot # il 45 R

3o i@

EOC 3 BB LR B A T DS LAERAR
AR A AR L B LT & T RSP I . EOC
Wbl T W 5 24 0 P AT B 5 it 24 0 T ey
AR A0 TE R IE T O L B b
KAL) R — R R AL A A R

M2 BT J1 . DR G, AR BF 55 BF Al T T T O S R
SKOV3 4l i P fig /6 . 45 F 3R W, & M AF e i &
i SKOV3 40 i (i £ K (IC,, K 22. 59 pmol/L).
I HL 3% 5800 60 1E 5 OP 5L T B2 41 il TOSESO 4 i i1 25 1
BAKAC,, 24 73. 62 pmol/ 1) , & BH 7 38 1 X 41 Jfd 119
A R O A R A R AR T 7R R R
Y M P RGeS L 5 R R SE — B AR WE S E i
%A A W & B, 3% R T LU S SKOVS 4 i I
To. ARSI TR R — 2 R X
DRI 7 2 A SR A A T R, ARF5Eie
g A 1697 EOC B TAENLH] .

EOC I s J2 I8 I P9 1 Jay 35 28 1 Rk 2120 L 1
ANIEAG K Z BRI S R & A J b () AT R % . WO
# W E-cadherin Y &K 5 EOC ¥ I8 B # A1 &
HWG A K X F W E-cadherin B A 5] i 5 12 22
et . F L BN T3 RNA GIRNA) UL 2R E-
cadherin J5 B LIiE i3 8 o5 BE& Z ki EOC 40
MR ZERE N . ARWFFE SR BRI T {2 dF SK-
OV3 giffif E-cadherin Y33k,

H 0 P e 4 R o R R AR 28 R R Y
FHIE A TSI R E-cadherin ] fig 26 EOC f 14 54 Fi
REHR REREREMM. £ SKOVS 4if . b 40 #-40
HZE S| & 1 MEK/ERK (#3815 & # T E-cadherin.,
# ] E-cadherin [ siRNA K H Ay 5 M v A b & #1 E
%R 1k MEK 8¢ ERK Ay #F Rk . MEK 2% J2
T 16 H AN MO BE BE A TS PR T G (S Sl % . MEK
SR A S 45 0TS SO R s L e
Hh PI3K/ Akt {5538 #% NIl mTOR 3 [ (1 5 5 BH B
T LA 4E 40 i A K I F 2 (FGF2) 55 19 E-cadherin
U A AR BN N AR BF 9 4R T A X
MEK/ERK 3@ ¥ /) /5 F » 9 00 8¢ 21 7% 303 v] DL i
MEK F1 ERK #9852 1k , 3 & BH 3% 50 1 7 fig )2 4§82 1] 1%
WV TR B2 . AR TR 1 A A 5
B2 BB LG RN R B3/ 3% T AR 2 —
BHRPUEZ Y.

MEK/ERK # 3% 3% J& » 8 1o B R b — R 51 T ¥ 43
O 2 R I U8 4 B A7 0 AN AR HE 36 5 . MEK/ERK {5
53 % ) O B IE I A S B T A Bel-2 %
IR R S R R 0 R A Y AR A Bel-2 JE R G
BAPET- N Z —, Bax ZHZRFE T3, Bel-2
I Bax Z ] (14 F- 5 4% 1A SRy 6 240 J 98 738 g b e 2%
YERS . Bel-2/Bax i 4 B 0 5 5 502k b i i
M & R AR AL A0 IR 2R AR i MMP FEAIR,
SRR R = BERIE T (ATP) & aBE 1 F g, 3 —
AV A D 2R 1Y) K 4 Z R 4K 11 /K % T (Caspase) %€



+ 500 - MIEF SR 2025 F 2 A% 22 %% 4 M

Lab Med Clin,February 2025, Vol. 22, No. 4

W%, 8 Caspase-3 7% . S 55 A A A 0] 30049 40 i
N N SR O 71 b1 R N R K TSy TR NS
AFFGR I A T 7% 0 % MMP (9 5% 0, 3 08 %< 1) % 51
T REEMT MMP, X 5 Bel-2/Bax FEIEA K. A
WESE 7 ELAT A0 M08 T35 5 R 0 1 25 i 2 B R
T 245 14 5 0 o AR WF 5 45 R 3 B, R HL AT A M O T
VR R HE R AT BB R IRYT EOC M EE 25,

L LTI, AT 8 o M ) MEK/ERK {5 %5
.55 SKOV3 LA T, il il SKOV3 4t i 3%
B RZ 58 . AW ISR A 0E S5 3% M 2697 EOC 1Y%
A 3 25 49 o A0 HL LA FH AR o R v e VR ML A
TR K= LU0 R B . A B 5% AN 3 F 40 B 2 5 — 3
B SE L EOC 4i i T BE 14 8 72 1T B e £ 25 (5 5l
5 W EM R AR AR F 5508 A JS B2 ST T AT R T

2% Uk

(1] BV, PRk K BB, 5. 20052016 4F [ £ 1 B9 S 9
R BACTEH AT )] b AR EE %, 2022, 25(8)
990-994.

[2] DUPONT N C, ENSERRO D,BRADY M F,et al. Prog-
nostic significance of ethnicity and age in advanced stage
epithelial ovarian cancer: an NRG oncology/gynecologic
oncology group study[ J]. Gynecol Oncol,2022,164(2) .
398-405.

(3] v BRI Ep 2% 00 61 B2 2% % olk 28 B3 25 I R o 22 4,
FEIBIF 5% B B2 Bt 2 25 A 7 B Ml 22 D3 2% W 0 I e B B
IR BT Al B AL T FR AR o PR R R (2021 AERRO [T ], b S
HRHS R 44,2021, 37(4) 1 444-448.

(4] ZEme XBAEMN % K He . 55, B T 28 W0HR 40 19 A [m) & e
B RO WL K S TG PR SR [T ). KRR =W E 58 5 9F
k& ,2021,33(9):1527-1538.

(5] wmoakam, pRHE .22 T, 5. B4Rk RNA_0054537 B A i 7
T R 0 Y AR ) A R 1 4 AL T . b AR S S
Bh% ik ,2020,37(8) 1 1464-1468.

(6] Z, dhdfe k. ¥ BT 4% LINCO00342 5% Wi i 20
HFE TR R 8 L RAE A 7 R i s O e [T . i 57
2R ,2022,30(4)  182-190.

(7] 2298 229058, 7 R XA P A1 S R 988 10058 7 26 1 52 il
(0. N B 25 R 2241, 2023, 40(3) : 693-700.

(81 AFmWAF-. 2 ek, 4%, %, B F Ral/MEK/ERK {5 %5
% N ROS K7 WF 58 7 0 0 08 42 T 988 HepG-2 20 ffd 4
TORALHI LT ], P25 B 516 K . 2021, 37(2) 1 28-32.

(9] EE.EW. FILE. & ZEWEHE L HE HK2 KB
ot N B L0 A 24 40 i vk SKOV3/DDP B it 245 1 5% il

(1. B W5 6 2 42 . 2022, 35(8) :806-812.

[10] CHALIF J, YAO M, GRUNER M., et al. Incidence and
prognostic significance of inguinal lymph node metastasis
in women with newly diagnosed epithelial ovarian cancer
[I]. Gynecol Oncol,2022,165(1) :90-96.

[11] Z=posk, 22 oeHe, A, . 3T & PISK/ Akt {7 558
B T 990 Al R g LR A LD ). B 24,2019, 50 (10D
2377-2382.

[12] AR, 4% WIHE T L 45 % T IR 39 A DG A% 5 3T 0% X 3t 28
SRANGE T 09 B 40 M A WA A TR e L) . b R
FA A4 5,2023,29(7) 1 976-981.

[13] KIELBIK M, SZULC-KIELBIK I,KLINK M. E-Cadherin
expression in relation to clinicopathological parameters
and survival of patients with epithelial ovarian cancer[]].
Int ] Mol Sci,2022,23(22) :14383.

[14] BRBXIR. 7, 5. E-S5 2 2 1 siRNA 2 #F 5 % 40 i
SGC7901 it 25 5 B A [ 1. FEhl S 2 506 K, 2011, 31(9)
1006-1010.

[15] BRAL, 3 55 3C, 25 &M 4. RNAD J0# N-cadherin i if
MEK-ERK {5 538 % 0 ] 61 55988 40 i 389 58 A2 28 . 10 3% M
B -l T e Ak sk B L. PG 6 BE 4L 2022, 34 (8) : 1140~
1146.

[16] =5, ™ 4fF BRI AL . 4. HMMR i i MEK/ERK {5 5
AR SO JET 40 o R 2 e A% (0 . o 5 75 B R 2% 2 4, 2022,
44(17) :1720-1727.

[17] B IE 4, 4k %, 0 Jk & 4. CENP-A §i i 4 #2 PI3K/
AKT/NF-«B {5 5 i 0F 01 5L 958 240 M 1= 28 L 1L 7% 19 52 )
LI, e 4r AR 2 5, 2021,15(3) 1 248-253.

[18] LI X,WANG N,WU Y T,et al. ALDH6A1 weakens the
progression of colon cancer via modulating the RAS/
RAF/MEK/ERK pathway in cancer cell lines[ J]. Gene,
2022,842:146757.

[19] APk, 2 F A IR, 5. J AL A6 K 48 B i i 38 45
ERK . Bel-2 . Bax #& [1 % 3k 8 Wi A B 3 40 g HO-8910
WA, P S e 253K, 2023, 39(1) : 76-80.

[20] SONG D Q.LIU J,WANG F,et al. Procyanidin B2 inhib-
its lipopolysaccharide-induced apoptosis by suppressing
the Bcl-2/Bax and NF-«B signalling pathways in human
umbilical vein endothelial cells[J]. Mol Med Rep.2021,
23(4) :267.

[21] ALASWAD H A,MAHBUB A A,LE MAITRE C L,et
al. Molecular action of polyphenols in leukaemia and their
therapeutic potential [J]. Int J Mol Sci, 2021, 22 (6):
3085.

i fs B 31 :2024-07-15 1 3 #.2024-12-10)



