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Effects of petasin on the cell cycle, proliferation and apoptosis of cervical cancer cells
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Abstract: Objective To investigate the effects and the underlying mechanism of petasin on the cell cycle, proliferation and apopto-
sis of cervical cancer cells. Methods Taking petasin O wmol/L as control, cervical cancer SiHa cells were treated with 5, 15, and 45
pmol/L of petasin. The proliferation activity of SiHa cells at 24 h, 48 h and 72 h was detected by MTT assay. Expression levels of cyclin
D1, CDK2, Cleaved caspase-3, Cleaved caspase-9, p-PI3k, PI3K, p-AKT and AKT in cervical cancer cell lines were detected by West-
ern blot. Cell cycle and apoptosis rates were detected by flow cytometry. The cells were then treated with IGF-1, an activator of the AKT
signaling pathway, to detect its effect on SiHa cells treated with petasin.Results Compared with the control, the cell OD values of cer-
vical cancer SiHa cells treated with 5, 15 and 45 pmol/L petasin were significantly decreased at 24 h, 48 h and 72 h in a concentration
and time dependent manner (P<0.05), and the expression levels of cyclin D1, CDK2, p-PI3K and p-AKT in the cells were all decreased
(P<0.05), the levels of Cleaved caspase-3 and Cleaved caspase-9 protein were increased, the apoptosis rate was increased, cell percent-
age of G,-G, phase was increased significantly (P<0.05), cell percentage of S phase was decreased significantly (P<0.05), indicating
that petasin can make SiHa cells stay in GO-G1 phase, inhibit AKT signaling pathway, inhibit cell proliferation and promote cell apopto-
sis. IGF-1, an activator of AKT signaling pathway, partially reversed the effects of petasin on proliferation, apoptosis, cell cycle and
AKT signaling pathway of SiHa cells.Conclusions Petasin may regulate proliferation, cell cycle and apoptosis of cervical cancer cells
through AKT signaling pathway. Petasin has potential inhibitory effect on cervical cancer.

Key words: Uterine cervical neoplasms; Petasin; Proliferation; Cell cycle; Apoptosis;  AKT signaling pathway

B U R A R L DU UL P R, R Y S} SR A B} e 2 S R AL A RO 2
Mk SR E PR B, FARMMAL T R TGS —, BRAPURIE R 20720, i A VAR RO DU
Jror A ERTEREAE MIRYT P — BUREAE R M BESTER, e S SR R T R p 2 B 20 R
YERL, BEFE R BT, 2y a5 ARG T R e 0 AR R A S SRR S AR T sl R
U , BT N AAE R, B AL T AR RO Xt SRR A IR R NS A . 225 AR R



2 % E 25 Anhui Medical and Pharmaceutical Journal 2022 May,26(5) - 865 -

1 (AKT) {5538 B 76 5 20008 40 M ) 35 9 L0 1
Gt B EEMERT . AR A 2019453
—10 F LLE S5 40 M 2 Siha 9 EEAFFEX 4 R
W S|S0 2 2 AKT 155300 % V11 5 8900 400 A JR1 30
BHE R AT IR AT IR UE . LA B B0 3G
I7 HE L 0 S

1 #R5H*®

11 w8l ANE S0 MR SiHa 3 H 368 ATCC;
DMEM {5 4 55 79 55 77 5L 6 28 1138 (fetal bovine se-
rum, FBS) 4 [ € [ Gibeo 2 A , W 3 3¢ (LK
20181005) 14 [ 74 & K Fig A= P B AR A FR2A ] 5 DA
W % (thiazolyl blue tetrazolium bromide, MTT) . —H
FEAF A (dimethyl sulfoxide , DMSO) AKT {5 518 34
TG IGF-1 B2 (1 B [ 28 [E Sigma-Aldrich 28 7] ;
CCK-8 17 & . 4t At J 100 R 200 e 98 T A 38751 46 g
H 58 2 RAEME AR A R R P 40 i 5 1
#HH D1 (cyclin D1 VPUIA  20 0 JE) 303 B P AR5 P DR
2(CDK2) oA i b 19 22 ok 28 R R 44 24 1R 25 11 1 3
(Cleaved-caspase-3 ) PUiA I £k 12 R 24 1 R 4 2 R
£ 1 9 (Cleaved-caspase-9) BT A B A5 Bk LIS 3-3%
it (PI3K) P&  p-PIBK HLAA  AKT HLIA  p-AKT L if
1B WLBhH H (B-actin) HTAR A H % [E Abcam; i
YA [ 92 1 BD A ], 4 A shEg AR [ 26 [
Bio-Rad 27 o

1.2 Fik

121 Zmi3z i~ 7F DMEM &R R b 92 A
B $U SiHa 40, 55 3R W IS 0 10% FBS . 100 U/
mL 7 8 R A 100 mg/L 558 R, B F2 5000 A0
95%,37 C 5% A AbmIE SR Th R SR AN ML, PR K4
— R IGE IR A AR, WA X A K At i AT
122 W AR & F(MTT) M 2 A¥F %
F AP )G SiHa ta o6 E . O EUE KW SiHa
2, A P AT AL A0 B, B R SRR R, LA B
2x10° A2 /4L (200 wL 4 A ) $559 F 96 FL Ak , 7 1%
7% 24 h G IMAARRIZHR BE (515,45 pumol/L) 1) 44 3}
SKF (L) Fzs (R IR (RHRRAR) |, 23 B FE3E 57
%24 48 F172 h i} #EAT MTT SE 56, A 20 pL (5 o
LOMTT %W, 85 5% 4 h, 325598 L BEFLINA 150
pL DMSO, & i % 3% 10 min 5 5 25 &, B bR (UK
490 nm AL G (A E .

123 AX @i REn @B i i FE
PN AR R AR K3 B9 SiHa 40, LAH B 5x10° 4
Y M /ALEEFD T 6 LR, 5557 48 h 5 I A [R] 24k JiE
(5.15.45 wmol/L) {84 3| R (SLUR 2 ) Flas a5 57
WO IRLL ) , AR SE 5% 35 48 h s WCAE 40 i, 4R 4 41 ity

L ARG 00 2 70 5 0 40 08 1 ARG ISR B U B L o
1) 9 A0 B SR I B 45 4 Go~GL 3 S L
G,~M 40 M E 2 b S AR TR

1.2.4 & & i #pi% ik (Western blotting) 5 3 U 4E
285.15.45 wmol/L [ 8 3} 2 Z 55 55 48 h 1) SiHa 4
JEL, A RIPA S £ V0 24 A 200 B 8 70w e, i 4 I
R v . R IR AR HETT SDS-PAGE, 7%
PVDF 55, R W3k % i B P41 2 b, 43 I A —47T , cy-
clinD1 $L #& (1: 3 000) . CDK2 it {& (1: 2 000) .
Cleaved caspase-3 L4 (1:1 000) , Cleaved caspase-9
PUAR (1:1 500) . p-PIBK HT A& (1: 1 000) . PI3K $L {4
(1:1 000) . p-AKT HL{& (1: 1 000) , AKT #T {4 (1:
1 000) FIHL B-actin HLIA& (1:5000) ,4 CRIKIFH -
VR 3 UK, SR 5 AR B R BT bt , BRI &
2h, BEAAR. LA B-actin N INZ IR, /00T K .
1.3 ZitEF A% FHSPSS 19.0 Bt kA s e it
30T W IES S E TR & £ s 3F0R AR IE
Ao AR A B CR B 80 (M (P,
P.g) J3R7R A FL AR I ST REAS o K 50 5 Z2 401 [
R R 2 07 22 40 B, 1 — 20 M P L AR
LSD {25, AN [] v s i) 8 ] 52 ELAE 48 b R FH B A2
M7 223007 L P<0.05 K 2% A Geit2# i 5L,

2 BR

2.1 AEIREEFENTEHE SiHa ARIETEL
208 JH5.15.45 pwmol/L Y i 3 35 2 4b 35y S
SiHa 20, 4% 5 % BUAE 24 48 A1 72 h 418 OD {3
EREAR, 75 45 pmol/L ¥R BEFI 72 h B 41 1] 2% 35 31
e, 4 Uk RE R B R AR M (P<0.05) , 4H L T )
(0D490) 7EAS [R] He JB AN [] Bisf [1] 5[] e B < isf [i] )
ESRA G E L (F,,=69.84, P ,,<0.001; F =
36.87, Py <0.0013 F oy =26.56, P iy <0.001)
W1,

R IR A 8 2} 53 20 5 U NI SiHa 15 1 A2 )/

xXzxs

a1l i} YL 71 (0D490)

AL 24h 48 h 72h
13322 0 pumol/LL 9 0.44+0.04 0.82+0.08  1.45+0.07
We3L3EE S pmol/. 9 0.36+0.05 7 0.71+0.06 ¥ 1.1520.117
WESLSEE 5 umol/. 9 0.33+0.04% 0.6320.077  0.98+0.07"
WS 3EZE45 pmol/L. 9 0.3220.03% 0.55£0.067  0.84+0.06"
FA8 16.14 25.87 97.37
PAH <0.001 <0.001 <0.001

4 O5 B3R 0 pmol/LA A HLER, P<0.05,

22 AEREESFEEXNEFEMAREARNY
Mg 583522 0 wmol/L A EL , #5322 & 5 wmol/L
ZH .15 pwmol/L 41 F1 45 wmol/L 40 4 SiHa 4f Jfd
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cyclin D1 Al CDK2 33k 5t ¥ FE I (P<0.05) , G~G, 1H]

T3 NIRI A A 8 2] SO B U AN SiHa P8 T AR/

4073 43 L S 3 T (P<0.05) , S B 40 it 1 43 e XEs
AT (P<0.05) , G,~M AR E 43 AR AS i 3 (P 3 X Cleaved cas- Cleaved cas-  4iMIT
>005) ’y"“‘g] 1 ﬂgn%:z 2. WHL pase-3 pase-9 )%
WESL3EZEO wmol/. 9 0.28+0.05  0.17+0.05 3.12+0.48
L SEE S umol/,. 9 0.38+0.047 0.28+0.047  8.64x1.117
5 WESLSEZE 15 wmol/. 9 0.59+0.047  0.43+0.03%  12.76+1.30"
WL SEZE A5 umol/. 9 0.67+0.067  0.56+0.05  15.43+1.65"
P Fil 126.71 139.84 176.24
PIE <0.001 <0.001 <0.001

1

T 1— B WLBIEE A (B-actin) 5 2— 40 Jf JE 0 26 13 400081 1k 0 ity 2
(CDK2) ; 3— 4l Jifd J& 1 25 19 D1 (cyelin D1) 34— 3} 32 25 0 wmol/L;
5— W 3L 3R 5 pmol/L; 6— M 3 3¢ R 15 pmol/L; 7— W 3| 38 R
45 pwmol/L,

1 EHRENE K cyclinD1 F CDK2 2 H Ay # 1k

23 ARREESXEIXNEIEMARETHF
M 5322 0 wmol/L A L, 13- 22 2K 5 wmol/L
2 . 15 wmol/L ZH F11 45 pwmol/L 4H A% SiHa 41 g
Cleaved caspase-3 il Cleaved caspase-9 £ H # ik &
P37t (P<0.05) , AR JA T4 8 3 T 55 (P<0.05)
L2 3,

24 ARREENFZZNEIEAMAKTESE
AR S5 SEE 0 pmol/LAHH , B3 EK 5

pwmol/L £H |15 pmol/L £ 145 pwmol/L 41 Y SiHa 41l fifd

3

2

1
T 1—R LB 1 (B-actin) s 2—IH ALY L L IR R A IR 1
it} 9 (Cleaved-caspase-9) ; 3— i £k 119 2 b 2 MR K 4 2 W2 48 11 1 3
(Cleaved-caspase-3) ;4—1 132 0 pmol/L; 5— 13- HES pmol/L;
6— U431 352 15 wmol/L; 7— 143} 3 % 45 wumol/L.,
B2 A ENE A Cleaved caspase-3 Fll Cleaved caspase-9 25 [
ik

IS
V)]
o))
~

11 : Cleaved-caspase-9 A i £k 19 2 B 20 R K 4 & R 25 L il 95
Cleaved-caspase-3 i fH Y2 Db 20 R R A 2 B2 26 11 146 3
D543} 22 0 pmol/L AR HL4Z , P<0.05.

W p-PI3K il p-AKT £ H 3 15 2 3 8 3% B AL (P<
0.05) , PI3K 1 AKT & 1 7% & Jo 8. & 21k, WK 3
k4,

T 1B LB 1 (B-actin) ; 2— 22 /73 A RR AR (UG (AKT) 53—
Tl T2 Ak 0 22795 42 R AR 19 I8 (p-AKT) 5 4— Tl JI 196 UL I 3- 384 il
(PI3K) ;5—p-PI3K; 6— 43| 32 % 0 pmol/L; 7— #3132 2 5 pumol/L; 8
— W31 ZEE 1S pumol/L; 9— 13|32 &K 45 pmol/L,
B3 S [ e Ji e 31 2 20 S A0 M AKCT 555380 34 1) 52 i

25 AKTESEEBEFBISEELEENE
M A MBI ER  FH 45 wmol/L 1 - 32 E AN
AKT {5 538 8005 7 IGF-1 Zb B SiHa 40 , 45 5 &
B, IGF-1 0] {2 #F AKT {5 5 3 % & 1 p-PI3K Fl p-
AKT (3235 , SiHa 20 i 75 24 .48 F172 h I 411 i OD
PR B THE (P<0.05), WK 4 FiZE 5.

T2 [ e BE A 0 S| 22 0 B AU SiHa 20 i A 40 B R A 11 DT (eyelin D) 40 R 3 26 1051 Sl 2. (CDK2) 2 P 2k Al
A JE I B /% + s

2 i JE 1 /9%

415 WEKEK eyelinD1 CDK2 h

Gy~G, S G,~M
#3322 0 pumol/L 9 0.73+0.08 0.53+0.04 43.59+2.15 37.89+2.18 20.46+2.34
13362 5 wmol/LL 9 0.54=0.06 0.3620.05" 56.26+3.57 25.04+2.327 21.83+2.89
1 33225 15 wmol/L 9 0.45+0.07% 0.3320.04" 60.85+3.84" 22.97+2.27% 20.50+2.67
1 33225 45 wmol/LL 9 0.3320.06" 0.3220.05" 62.32+4.15" 19.48+2.45% 19.3742.56
FAH 55.31 42.29 52.86 109.07 1.33
PAE <0.001 <0.001 <0.001 <0.001 0.283

D532 0 pmol/L AL AL, P<0.05,
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1 1—B LB R 1 (B-actin) s 2—22/77 & 2 5 P10 (AKT) 33—
Wl R Ak 1) 22795 &R 2 11 SR (p-AKT) 5 4— B JIR 196 UL 12 3- 34 i
(PI3K) ; 5—p-PI3K; 6— 8 3| 3¢ 3R 45 wmol/L+PBS; 7— I 3| 32 K 45

pmol/L+ IGF-1,

B4 AKT {55 B I 700 P 10 e e <1 53 50X 3900 2 Ay 0 ol

fEH

2.6 AKT {5518 B& 375 7 08 S 38 = 34 5 309 Si-
Ha B EAFATHMER 55132 K 45 pmol/L+
PBS 41 L, 63132 5 45 pumol/L+IGF-1 4 SiHa 4 2
rh 18 5 A ¢ 2B H eyelinD1 il CDK2 3k & W & T
&L AT M Cleaved caspase-3 1 Cleaved caspase-9
PR BIREAR , 240 M 04 T R BRI, GO~G1 B4 i 71 4>
Lo R, SN i o e R E T Y R A SR

4 X (P<0.05), ILIF 5 FI5E 6.

6 7
5 — —

4 — —
3 ———
D ——
| ——

T 1—BWLEHZR 1 (B-actin) 52— WG AL 2P 2 K 4 A TR 2R 11
it} 9 (Cleaved-caspase-9) ; 3— i fk [ > Bt 22 iR K 4 22 & 11 /il 3
(Cleaved-caspase-3) ; 4— 2 g JE I &5 AR VE I8 2 (CDK2) 55— 4
AW D1 (eyclin D1) 56— #3385 45 wmol/L+PBS; 7—#3]- 38

# 45 pmol/L+IGF-1,

B 5 IGF-1 Flg |- 38 2% 5 U SiHa 4000 b 3958 M M T4 6

3 itig

IR

TERJEME R, BAERLY A 25T 2 NI T E 5
T 5 B SR N2 I 22 D9 W], i 3R ROR 22
PLT7 B EIE T B0 AR A7 BT AR ATSE R,
Zo b 2 (R R ER VY R 35 32 U 25 ) 24508 30
I8 HeLa 20 J3 HAT IR0, b 25355 A7 19
LRARYT T A AR R AHLIR B T RE , i

Ra R E e ) SN B SR A AKCT 5 5 S A 2 ) +

4151 HEYEL p-PI3K PI3K p-AKT AKT
14332 0 mol/LL 9 0.52+0.04 0.43+0.04 0.63+0.05 0.52+0.05
3325 pumol/LL 9 0.430.03 " 0.4120.05 0.38+0.06" 0.54+0.06
#3322 15 umol/LL 9 0.32+0.05" 0.44+0.04 0.27+0.05" 0.51+0.05
$4 3] 322 45 wmol/L 9 0.18+0.03" 0.400.05 0.14+0.04" 0.53+0.06
FI§ 131.14 1.46 152.59 0.49
PIy <0.001 0.243 <0.001 0.691
T PI3K A B IR B URE 3-8 , AKT SRy 22 /5 SRR 4 F1 L  p- AKT S BERR AL 19 2250 SRR AR P . (D588 3138 0 pomol/L 2 AH LA, P<
0.05,
F5  AKTIE B FEHIE R IGF-1 R |52 30 2 U8 SiHa 41 AR AKT 155 18 1 F0 4 A 14 5 1 52 /% + s
2H 5 \EUWH  p-PI3K PI3K p-AKT AKT AMII 1 (0D490)
24h 48 h 72h
3] 322 45 umol/L+PBS 9 0.37+0.04  041x0.06  0.32+0.03  0.61£0.05  0.32+0.03  0.52+0.05  0.79+0.08
U4 3] 32 % 45 wmol/L+ IGF-1 9 0.53+0.05  0.45x0.05 054006  0.57£0.06  0.43+0.04  0.74£0.06  1.09+0.09
2 7.50 1.54 9.84 1.54 6.60 8.45 7.47
PiH <0.001 0.144 <0.001 0.144 <0.001 <0.001 <0.001

TE - PISK AR NE LIS 3-306 , AKTT by 22/795 2R 8 W , p-AKT AR T 1 22795 28 IR 65 F I

K6 22/ TR W (AKT) {553 BT 7 TG F- 1 136 3123 20 5 5000 SiHa 40 OB 58 | 08 TR 20 JRL U A B2 /e +

TE Cleaved Cleaved 21 B S 3 1% LT
2H 5 " cyclinD1 CDK2

WAL caspase-3  caspase-9 Gy~G, S G,~M R (%
3132 2 45 pmol/L+PBS 9 0.38+0.04 0.42+0.04 0.78+0.05 0.65+0.05 63.21+2.38 27.07+£2.52 20.46+1.61 13.96+1.63
3L 3E 2 45 pumol/L+ IGF-1 9 0.61+0.06 0.49+0.05 0.48+0.06 0.31+0.06 48.66+3.51 31.73+2.72 21.83x1.55  6.08+0.85
tH 9.57 3.28 11.52 13.06 10.29 3.77 1.84 12.86
P{E <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.085 <0.001

1 s eyelin D1 A4 JE HIEE A D1, CDK2 Sy 20 it Ji) 11 2 A ARHSPE B 2, Cleaved-caspase-3 A6 AR A9 21 e 0 R K 4 S BR 25 A i 3
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W S| S 28R 24 1 T P e S A AT T A
Z— AR R PR, DR, R
F ik AKT/mTOR 38 B4 45 798 20 B 32 SW-
620 (138 5E | 75 5 4 M U8 T, 400 ) 20 i A A A AR
ZE10 W 3L SR R AT R A AR S T A
RO T B ) 3 2Kt X Ao 2 B 40 i OR An  EL AT
S 00 A R R D L 4 A2 1 A AR R T
W 21 58 RO B B0 R ANt LA TR B 1 46 4
AR . ARWFSE I 5.15.45 wmol/L 84 3| 32 K Ab 23
B S SiHa 40 M, 38 < KG0 %2 BE , 40 B OD {H K 1% 57
FI [ R = 5 2R Mk B T v YR M AR AT, 200 B T
T, S e 8 B T AR |, A0 P 34 5 2 1T eyelin
D1.CDK2 % i 41K, ## T- 25 1 Cleaved caspase-3 fil
Cleaved caspase-9 7% & F+ 51, G~G, 40 i & 43 L T+
150, S AN 43 FUIRAIG , 100 B 14 33 28 T i SiHa 20
LA 7E G~ G 91, 000 1] 248 0 34 B 412 2 40 R A 7,
5 BRI 45 R . ASBIF G 2 RS T M 3
S RN B B0 A0 M B A BRI VE B BRI S A
FEIFE o

AKT {5 530 B 78 g i E Je 56 8% it 245 7k vp
AR A ¥ AR, HAKT {5 5 38 % 25 AKT Al p-
AKTTEE S 2 rh 235 1M, S 3 AKT 38 5% 78
WOE™ . Z R YRS PR R B IR S5 35 RT3
AKT 5 5388 B0 1) 2 290968 40 AR 0% 184 5 OF 42 12F 40
JHT HE LS AT AKT/mTOR S B4
NG Ji A, DR A BT 5 {158 0 =) 28 Rl
AKT {5530 B0 1 B 0008 0 At o 30 o ARG 00 B, e
SRR A SiHa 4 i b p-PI3K Fl p-AKT & [ 7
T A, I AKT {5 53 % Bl 1 1M AKT
S O 7R TG -1 b Bl e <13 21l 1% SiHa
A )5 p-PI3K Al p-AKT 5 12 T , 3] 32 5% SiHa
28 6 %) 400 ) FE A0 0 338 2, 5006 ) S R S
AKT {5538 B0 i SiHa 20 .

ZE LR AR AR S AR T S 2 T g A
AKT {75530 % BEL 7 2y 20098 SiHa 40 6 FE) 309 6523 , 410 61
20 i 344 G (R AN BRI T W SR R KR S T
e A IR ITER
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