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HE BR R E S VI R AL Y22 R s FREE AR SCHLE . A3k F20214F 6 H £2022456 H 1K
XTEOM AT HepG2 4IHRL, 23 A%t B2 Oy BLRE78) (R Bt VI (A% 24 VT 0.8 pumol/1L) \SB203580[ p38 24 245 G fb 7K 118
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A AR 22 RE 77 5 48 11 B 5 5 4G 0 200 i p38 MAPK B IR 1k p38 22 24 JUE AL 28 11 Il (p-p38 MAPK) 21 i &M 5 A 45 i ity
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MAPK/p38 MAPK . p-ERK1/2/ERK 1/2 B4 , 12 2241 i 50 (617.04+75.34) 141 (P<0.05) . 5 T AR Y IZH Mo A, B 20 24 .48 .
72 h WA, T R 5 (40.52+8.18) % T) 1, AT (11.3022.80) % , p-p38 MAPK/p38 MAPK ,p-ERK 1/2/ERK 1/2 A , 27240 ifg
Hr(141.36+16.75) 41 (P<0.05) 5 5 SB203580 41 Hb 4, Bk 4 21 24 .48 .72 h WG (H i R2 R FRAK , 8 T2 p-p38 MAPK/p38
MAPK .p-ERK1/2/ERK1/2 T} 15 , AR 22 4 M B0 /> (P<0.05) o 538 F M 11 VT il AT 968 HepG2 20 i3 4 T 78 K AR 2855 %
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Effect of Polyphyllin VIl on malignant biological behavior of hepatocellular carcinoma cells
through p38 MAPK signaling pathway
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Abstract Objective To observe the effect of Polyphyllin VI on the malignant biological behavior of hepatoma cells, and to explore
the related mechanism.Methods From June 2021 to June 2022, HepG2 cells in logarithmic phase were assigned into control group
(conventional culture), Polyphyllin VI group (Polyphyllin VI 0.8 pmol/L), SB203580 [p38 mitogen-activated protein kinase (p38
MAPK) signaling pathway Inhibitor] group (SB203580 10 wmol/L), combined group (Polyphyllin VIl 0.8 wmol/L, SB203580 10 pmol/
L). Cell proliferation was detected by methylthiazolyldiphenyl-tetrazolium bromide assay. The apoptosis rate of cells was detected by
Annexin V /propidine iodide (PI) double staining. The scratch assay was used to examine cell migration ability. The cell invasive ability
was detected by a small laboratory experiment. Western blotting was used to detect the protein expressions of p38 MAPK, phosphorylat-
ed p38 mitogen-activated protein kinase (p-p38 MAPK), extracellular signal-regulated kinase (ERK) 1/2 and phosphorylated extracellu-
lar signal-regulated kinase (p-ERK1/2).Results Compared with the absorbance value at 24 h, 48 h and 72 h, the mobility (74.33+
9.37)%, the apoptosis rate (3.25+0.78)%, p-p38 MAPK/p38 MAPK, p-ERK1/2/ERK1/2, and the number of membrane-penetrating cells
[(364.92+47.99) cells] in the control group, the absorbance value at 24, 48, and 72 h, migration rate (11.21£3.35)%, and the number of
membranous cells [(54.84+7.41) cells] were decreased, apoptosis rate (39.87+8.94)% , p-p38 MAPK/p38 MAPK, p-ERK1/2/ERK1/2
were increased in the Polyphyllin VI group (P<0.05); the absorbance value at 24, 48, and 72 h, migration rate (89.30+14.56)% and the
number of membranous cells [(617.04+75.34) cells] were increased, apoptosis rate (1.05+0.15)%, p-p38 MAPK/p38 MAPK, p-ERK1/2/
ERK1/2 were decreased in the SB203580 group (P<0.05). Compared with the Polyphyllin VIl group, the absorbance value at 24, 48, and
72 h, migration rate (40.52+8.18)% and the number of membranous cells [(141.36+16.75) cells] were increased, apoptosis rate (11.30+
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2.80)% , p-p38 MAPK/p38 MAPK, p-ERK1/2/ERK1/2 were decreased in the combination group (P<0.05). Compared with the
SB203580 group, the absorbance value at 24, 48, and 72 h, migration rate and the number of membranous cells were decreased, apopto-
sis rate, p-p38 MAPK/p38 MAPK, p-ERK1/2/ERK1/2 were increased in the combination group (P<0.05).Conclusions Polyphyllin VI

can inhibit the malignant biological behaviors such as proliferation, migration and invasion of liver cancer HepG2 cells, and induce

their apoptosis. The mechanism may be related to the activation of p38 MAPK signaling pathway.

Keywords Paris root; Saponins; p38 mitogen-activated protein kinase; Liver cancer; Proliferation; Invasion; Migration
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1.1 R A HepG2 4 & , 1 [ v [FR}2F
Bt b v 20 B %
1.2 ZY FEZRXH NUF EEE T (A
99%) . p38 22 4 1% Ak A 1 I (p38 mitogen-acti-
vated protein kinase, p38 MAPK) {5 5 i [ 411 i 5
SB203580( [ 57 AL AT AR IR FD) | WEMLEE HE
kR & AR 1V (Annexin V)/fLAE TN BE
(PT) UG T A I 3500 4 [ 28 35 AR MRk (vt ) i
A BRAE ], St A p38MAPK B2 1k p38 22 245
1% AL 25 H U (phosphorylated p38 mitogen-activated
protein kinase, p-p38MAPK) . 21l fitd /M5 5 18 17 1% il
1/2 (extracellular signal-regulated kinase, ERK1/2) W
1% At 41 B S5 5 98 15 B 1/2 (phosphorylated extra-
cellular signal-regulated kinase, p-ERK1/2)—#t[ L It
R R 2GR (R ) AT PR AW ]

Synergy-HT B #75 1% ( 32 [ BioTek /A #] ) , SZX16
BAME(HAOLYMPUSAH]) .

1.3 ZHfEEEsE B HepG2 400 R 7€ DMEM = B 55
FRIE (A 10% 54 L35 100 U/mL 75 %5 2% . 100 mg/
LEERER) IR0 RS54 (37 °CL 5% — 48 Ak Hk)
RSN IR R R R R SR, R A L L
Wity R i T T A A AR O B i kAT R — 4
S

14 BHIEEHNBEZESFVIARSE BT
191 HepG2 21 Ml , 22 vh i 5 Uk , eI IH Ak 8, TR 4%
4 L% B A 1x10° /2= T 42 b 2 96 FLAR , 18 41 AfL it
A B WEE 73 I A LM 24 (0.1.0.2.0.4.,0.8.,1.6.,
3.2 wmol/L) i FE A% T VI DMEM =R & B 37,
48 h J5 JINAHT £ il WE W A T 20 WL, 2 h R W # I
5, A 3L E AR (DMSO) J5 38 R IR 1% 2 i A 5
GV R, B AR AL A 490 nm P K Ab W Ok E
(D 300w ) » T 45 T T FL 20 6L 185 58400 1) 538 (9% ) = (1 -
T FUFL AR Dy 00 /X FRFLAHHL D, 409, ) X100% , 225
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¢ (median inhibition concentration,IC,,) o
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R, FR LA A E NG RE 2 Rk A E AR ATV
ZH .SB203580 41 JEA 4, XA 4H B T DMEM = B85
FRILH L I, AR AT I B 72 3L i A AR
VI (24 B 0.8 wmol/L % T DMSO) , SB203580 4
R 32 3L 9 A SB203580 (£ ¥ i 10 pumol/L ¥ T
DMSO)™, 5 A 41 15 3% 56 9 A F B 2 4 V(0.8
pwmol/L) .SB203580 (10 wmol/L) . T 48 h i FF
1.6 MEMESES I ATE AR BT TS
AL WV R AR 147 A e R R
W RS, 530 TR 5256 24 148 .72 h il A B & il
WE I S VAT, 2 h e W ST A DMSO 2 K 4R 77
it B S 52 490 m 5 1 Ah 45 21 240 L S A

1.7 Annexin V/PI X5 M AFEMAMRAT X
BT 1005 4 AL A, T ok F R, DR AN % 8 oy 1x
10N/ Z THEFRN 2 6 FLAR , DMEM 1 BH 85 35 W 1 LR
77,48 h 5 W R 22 hEh W (PBS T Uk, B0 57 I
W, binding buffer WEE I FRiCn M, il A Annexin
V -FITC Y e, PLRALGY , 13 Mkt Y0 7 20 min, 28
Tt A A SRS I 5 ZH A L T3
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THEE IR AR SRR 24 he BB FHURIE TS0 h
B 24 h R AR, T A0 M E B R = (1-24 h QYR T
FU0 h IR T L) %x100% o
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JE 228 $5 ¥ TG IV B 7 KL B, DL 40 Tl AL T
Transwell /N JEEHE , BT M5 45 4L A0 My, v 0k LR
B VRN B R 4x10° AN Z T HER T /NS R
EIAGE R FE L (5 10% 54 35 ) , 5537 24 h e
B AR IR U AR, PBS gt , FH B ], 45 S e £,
PBS i (XU, B TOREE T LSS, S AN A AR
PLEF 11 B S = 22 20 AR, IO (E .

1.10 = B R EQ 5 % 46 i BT 92 28 A& p38 MAPK . p-
p38 MAPK.ERK1/2.p-ERK12E B KiE HUTH
Jo A5 AL M, PBSE Uk, AT S B 2 I UE 15 (RI-
PA) SRR SR AN, T2 AR O A I IRIE B 0 15
min (10 000 r/min,r=10 cm) , 5% L7 , BCA ¥ 5E &
Flo BL40 pg fFIEEA  #2 1: SURFR LS+ e S
i h - 2R TN A T ¥ e H 9k (SDS-PAGE) 2 1 L ik it
RS, G @ il s B YEE M, R 80 VAT LAEH
VKT B B R S W A % R — 9 £ 5 (PVDF) %,
BSA %W A1 2 h, fin A S Pt A p38 MAPK . p-p38
MAPK \ERK1/2 . p-ERK1/2 (Fii B FE 1:500) ,4 C¥%&
FEE T, VERR S A Pt (R B B 1:2 000) , = ik
EE 2 h, WRLGEIE ROt B & BUR ST BT
S S R EEAE, DL I -3- 5 R B Ul (GAP-
DH) i N2 M, 7 M p38 MAPK . p-p38 MAPK |
ERK1/2. p-ERK1/2 & 1 % ik K °F , it 5 p-p38
MAPK/p38 MAPK .p-ERK1/2/ERK1/2.

111 SZitZEHEZE BRI H AHER S
THAEEA SPSS 25.0, i BERE LU IR AN IEZS 4341 LA
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B, A [v) B[] A A kSR FH o 5 00 12 5 22 93 A
2240 ) I G LA R LSD- K6 3 . P<0.05 B 2= A
GiiterE L,
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0.8 wmol/L 1y #5  1F VI + #il f) & o 31
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B 2 4504 SB203580 X fIT# HepG2 4 A I AN %

23 HAMMIBIERES SXTIRA LR, mE
VIZH 24 .48 .72 h W6 FE (B [ (P<0.05) , SB203580
2H 24 .48 .72 hOGREH T+ (P<0.05) ; 5 BB R
VI B %5, 156 A 4 24,48 . 72 h W6 A T 5 (P<
0.05) ;5 SB203580 41 thA , Bk A 41 24 .48 .72 h IOk
JEMHREAR (P<0.05), W1,

24 BAMBABTER XA EAELFTIL.

F1 A4 HepG2 UM IGEEMH D, o0, LU /% £+ 5

GVl
28 51 N 24 h 48 h 72h
UK
XT R 21 5 0.38+0.08 0.56+0.06 0.73+0.09
FRREHFIL 5 0.1620.04Y  0.24+0.05C  0.44+0.05"
SB203580 41 5 0.56+0.077%  0.74£0.09"%  0.90+0.12"%
A dl 5 0.23:0.0372% 0.43+0.057%% 0.57+0.08V2¢
FAE 45.54 53.28 25.27
P <0.001 <0.001 <0.001

H - O5 XA K, P<0.05, @5 EAF R 4 g, P<
0.05, @5 SB2035804H [#%¢,P<0.05.
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SB203580 4H | Bk A £ 4 A 94 T2 2 4 il oy (3.25+
0.78)% . (39.87+8.94)% . (1.05+0.15)% ., (11.30+
2.80)% (F=72.38,P<0.001) ; 5 %F IR 40 oA, AR R
VL4 08 T2 T, SB203580 2H I T2 R [ AKX (P<
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SB203580 41 (P<0.05) .

2.6 HAHMEEEGES XTI EHER VL.
SB203580 £ \ Bk 15 2H 1= 7% 4 A 5 53 il Ry (364.92+
47.99) /|~ | (54.84+7.41) 1~ . (617.04£75.34) 4~ |
(141.36+16.75) 1 (F=152.25,P<0.001) ; 5%} BE 241 Hb,
A, H AR R VA 1= 28 48 M B0 2> (P<0.05)
SB203580 £H = 7 4f i £ 3 fin (P<0.05) 5 5 b A, Bk
G AR 22 A A s T E A AT VAL, IR T SB203580
21(P<0.05).

2.7 HHEYA p-p38 MAPK/p38 MAPK. p-ERK1/
2/ERK1/2 5 X} RE 4] b g, A% 2 45 4 p-p38
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p38 MAPK . p-ERK1/2/ERK1/2 Tt (P<0.05) . L5
2; K3,

3 itig

JHF i 2 U5 R A B T P RS B A )
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ERK1/2 He#i/x + s

i} p-p38 MAPK/

21 51 - 238 MAPK p-ERK1/2/ERK1/2
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FiH 1151.53 200.30

P{E <0.001 <0.001

H :p-p38 MAPK ik p38 22 54 J5LiG 1k 25 113 , p38 MAPK
M p38 22 28 JFTH AL B I , p-ERK 1/2 g B R AL 41 A5 -5 3 i
fif 1/2, ERK1/2 A 20 ML S5 50815 ity 172
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51 & BG4 , FAR AR/ HepG2 240 0 1fi /25 £ 1l Rl s
R fie 1, Y HT VR BT I T e 1E 25 .

p38 MAPK {5553 [ & — 2% H 2 (1% i 3 AH DG 3
%, J MAPK i [ 586 B 51, 70 8% Vi3 40 i 33 5
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P& i 2295 2 R 2R L BORE 5 & MAPK = 90 3% 4 I
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