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rF4a (0.4 mg/L, 327824 h) Fert B0 (RZLH ), wml dfanmppeg £ KT, @iy RLigdrmie
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Effect of tripterine on proliferation and apoptosis of ovarian
cancer cells and its mechanism

Zhu-yan Ma, Tian-tian Wu, Tong Wu, Yue Wang, Yun-li Zhang
(Department of Laboratory, the First Affiliated Hospital of Jinzhou Medical University,
Jinzhou, Liaoning 121000, China)

Abstract: Objective To investigate the effect of tripterine on the proliferation and apoptosis of human ovarian
cancer cell line HEYa8 and its mechanism. Methods The effects of tripterine on the proliferation of HEYa8 cells
were measured by MTT method. HEYa8 cells were randomly divided into tripterine group (0.4 mg/L, cultured for
24 h) and control group (untreated). The proliferation and migration, mitotic index and cell count of the two groups
were detected, and Western blotting was applied to explore the effects of tripterine on activating apoptosis and
therefore inhibiting tumor cells. Results The optimal effect of tripterine was achieved at concentration of 0.4 mg/
L cultured for 24 h. Compared with the control group, the migration number, mitotic index and cell count of HEYa8
cells in tripterine group were significantly reduced (P < 0.05), while the expression of apoptosis-related proteins in
tripterine group was increased (P < 0.05). Meanwhile, PI3K / Akt signaling pathway was inhibited and the expression
of key proteins in this pathway was lower in tripterine group (P < 0.05). Conclusions Tripterine could inhibit the
proliferation of HEYa8 cells and induce apoptosis, the molecular mechanism of which may be related to the inhibition
of PI3K / Akt signaling pathway.
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FERAEAA 5.2 1 LWL N0, 20 2.2
TINFETOp g, IF Had 2 10 4R 00§ o AR AL
HaF . BREUE HA S I . R R AR, Xl
FEAEE R PRIG Y  R LB B IR, DRI o T 8938 2 i
BRI T I SR B S 2 — T A
RLLZ R TR E A Ge b 257 A e 4RI A, HA
RAFR 24t AAF R Ac 8, A e i
LR R R I T AR RO B T Rl i B
S, v A B R A R T AT LA R e A 4
ER, HARRLLFE M IR A KRR S A A
BEATHGE . P, AATSE LB 540 40 i Pk HEY a8
VERBETER B, WS A ELL R A HEY a8 4 i35 5
P T-RIRNE , IFRFEH TS, DI PRI
G SR AR e

1 RS

LG A R AR 5

HANRELLZ M H [ Aladdin A ), HEYa8 ABP
LI A0 ARG 35 B ATCC A F . 1533 DMEM &
B4 L7 FBS ¥ A [ Gibeo A ], MTT {5 B
% [ ThermoFisher /A &, IGF-1 4 H £ F R & D 2>
7], GSDMS-N ¥4 [ ZE[E Santa Cruz Biotechnology NI
NLRP3, ASC. Caspase—1., IL-18 f CD44 Ity [ 3¢
Abcam 23 7], TL-1B8 . GAPDH, PI3K K Akt Il [ 5%
Cell Signaling Technology INH

1.2 HEYa8 AUPEEMAaLkiEsE

B8 12% 6410055 F1 1% 5 E 5 AT DMEM
WIS HEYa8 i, BT 37°C. 5% A Abhi4t
MOREFERE TR, AR AR AR KRS BB 1K
1.3 MTT ZMEE LRI BN RIS R E K AT E

TR AL ZWREE 7 8 DB EE, 4301k 0.00,
0.05, 0.10, 020, 040, 0.60, 1.20 } 2.40 mg/L ( 254
FHBFRIETR ), IT43 BIVEN 0.00,0.05.,0.10,0.20,0.40
0.60, 1.20 } 2.40 mg/L 2. [R) Bsf 2 418 1% 3% 15k 6] 23 Ry
SAEEREE, 4RI 0, 12, 24, 48 K 72 he 4fEAT
96 FLAAIHR , TZfFLHJCH PBS 7T, A4 E 6 &
Bl BRREESRIE S 2 RINABREEZGY), Bl 201 TR0
WG R . SRR A 20w I MTT (5 mg/ml ) 1%
F% 4 h, ZAEEFRWRFRIOTINA 150 w1 DMSO (37°C
W 10 min ) S FHESHR SR 490 nm P AL I
JCEEAA, AR EE ] Prism 7 /AL HE.

1.1

1.4 SWHAE

ATy R X BREFI TR A RLL R, W RREH R
ZATA AL BE ) HEYa8 A DP S A, B/ BRLL R4
FRAE MTT 4% 575 51 Froli A B B R s, o7 FH 25 2 1
LRI HEYa8 41, ZEALHISE5E8 4, K H PI3K
RSN (IGF-1) J5, 43 A IGF-1 (+) 75 (+)
H C[RIRHINA IGF-1 MR ABELLR ) IGF-1(-) R (+)
H A FEAELE ) MICE-1 (+) FH (-) A (K
A IGF-1) ",
1.5 Transwell ;JEMEHMA TR, MBS RISHR
HREITEL

16 24 FURICERY Transwell /)V2s BHEFRT 5 x 10° 4/
LA, FHTCITE TR AR, NE LU FLAR s
REFRIENRTFE . KigR 12 h I, FIFH 0.1% 458 /)
UM, WMEEEBAME BRI BT A5
24 h 5, IMAFKKANE 0.1 w g/ml J5 FERESE 40 min, B
J& W AUEE TS 1000 A 4 2L A (IR )
ok, JPHAE IR, AMEEESR 24 0 )5, HZEMTT
A3 5903000 5 2L 200 B ) B
1.6 Western blotting #&illl

X JH Western blotting LT e e i S -
(GSDMS-N, Caspase-1, NLRP3, ASC. IL-18 . IL-
18) 1 PI3K/Akt {5 53l G s ZE H (PI3K., Akt,
p—PI3K. p-Akt) FHXfKik#E ., HIFE PBS PEit4if,
T RIPA+PMSF 24 4T 42 R A, Z e 347
JREHLTK SRS, i E —Hiid i, GSDMS-N (1 : 500),
NLRP3. ASC. Caspase-1 f IL-18 (1 : 800), IL-
18 .GAPDH PI3K Akt .p—PI3K } p-Akt(1 : 1000 ),
ZJ5 H TBST Pkige, FEWF & AHN 402 h, RS,
JIFAe 2% ] Image J 5307, F Prism 7 8R4 A SRASHE
1.7 BBV ARIE T

A5 PBS Pk, RIS H] 4% 225 IR
FE , FEH 3% Triton M H 10 min, GSDMS-N(1 : 1000)
o, 52 R M PO B F JE ] CD44
(1 : 1000) W5, JAMN —piEaT=E2h, BHE
10 min 1) DAPL (1 : 1000 ). 5l PBS ¥53E, H#HH
PO BB, KR Tmage T & Prism 7 544504t
AbFE
1.8 gRT-PCR

K Trizol 3 2 BUAR L B RNA, 0055 5%, K TG
RevertAid RT Reverse Transcription Kit ( % Thermo
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Fisher 22 ] ) {5 & i B 1% 8 & g 106 5% 5%
7 ¢DNA, Fifi J5 qRT-PCR 5 Il %5 25 2 Jf )9 NLRP3 .
ASC.IL-1B } Caspase 1 M54, NLRP3 1IE[M 5|4 .
5'-GATCTTCGCTGCGATCAACAG-3' (21 bp), 2 i)
5] ¥ . 5'-CGTGCATTATCTGAACCCCAC-3" (21 bp),
IL-18 1E [ 5| ¥ :5-CCTTGTGCAAGTGTCTGA
AGC-3'(21 bp ), Ia5|#) : 5'-CCCAAGTCAAGGGCT
TGGAA-3'(21 bp ), ASC IE[15]4) : 5'-GACGGGGCCA
ATACCACAC-3' (18 bp), JInl5|¥) : 5'-TCTGTAAC
AAAAGTCGTGCTTCT-3' (23 bp ), Caspase 1 1E [1] 5|
Y . 5'-TGGGTGCAGGCACAATAAATG-3" (21 bp ),
Komo5l ¥ 5'-TTGAGGCAAGTTGAGGGTCTT-3'
(21 bp), GAPDH iE 1 5| % :5'-TGTGGGCATC
AATGGATTTGG-3' (21 bp), K54 : 5'~ACACCA
TGTATTCCGGGTCAAT-3' (22 bp ). qRT-PCR Jz Jf
Z 2 95 CHUAYE 5 min, 95°C7FE 30 s, 37°CiB K
60's, 72°CHEMH 120 s, FE3T 40 MG HE it

Prid &« KUK ecDNA . 5149 5 Q-PCR Mix, /5
AT E T . AR Prism 7 84 AEHE

1.9 SZHEFE

Bl /TR SPSS 19.0 etttk gk
PR+ hRE2E (xxs) FoR, HBUH ¢ KRl AR
T 2E o Ml A B 7 25004, P <0.05 928 5%
At E .

#HR

21 AEIREREFREEEABRIEX HEYa8
A4 TR R

AN A v B A R LT R AR 120 24 36, 48 FiI
72 h ) HEYa8 4H A= fE 26 LA, s i M i1t
Jr 2000, SERANT + A [E] A [a] 50 240 i A A7 %
Feds, ZRA%H % XL (F=135.130, P =0.000);
QAR EA ARV, ZRA%RITHE
X (F =74.860, P =0.000 ) ; A [) He & 20 (1) 410 i A
eI, ZRA G #E L (F=2.604,
P =0.043 ), FZ&EHE 0.4 mg/L W TR AN HELT bR
24 h AT AL . LR 1 AR 1

2

F1 FARAKELHSHERMAMETERILE %
459 12h 24h 36 h 48 h 72 h
0.00 mg/L 41 0.97 £ 0.04 0.94 +0.05 0.95 +0.05 0.92 +0.06 0.95 + 0.05
0.05 mg/L 4 0.94 + 0.01 0.81 £0.05 0.79 + 0.04 0.75 +0.04 0.74 + 0.05
0.10 mg/L 41 0.91 +0.03 0.78 +0.05 0.75 +0.02 0.71 +0.02 0.66 + 0.03
0.20 mg/L £ 0.85 0.03 0.76 £ 0.07 0.71 £0.03 0.67 +0.02 0.62 + 0.02
0.40 mg/L 41 0.78 +0.04 0.64 +0.06 0.64 +0.04 0.60 +0.03 0.60 + 0.03
0.60 mg/L 21 0.76 = 0.05 0.64 +0.05 0.60 + 0.04 0.59 +0.03 0.59 +0.03
1.20 mg/L 41 0.74 +0.04 0.62 +0.04 0.62 +0.04 0.58 £0.03 0.57 + 0.03
2.40 mg/L 41 0.71 £0.03 0.62 £0.03 0.59 +0.04 0.59 +0.04 0.56 + 0.03
100 - . 4 =\ ;
~>-0.00 mg/L 41 22 ENEIEX HEYas AAEE M R Y
o0 -=-0.05 mg/LL 41 o
< 0.10 mg/L 41 A
¥ B EUN A CIE OIS L N e
70 - " - TN
g +(1)§8 mgﬁi fﬁ ARG e, ZRAGITAE L (P<0.05), 7
= . .20 mg/L 2
= 60 N % .
A 42,40 mg/L 4 FELLZ A RZR AN . A S A RO B2/, T4
50 L o
S0 F i . i . Lo ZAHREAR TR A . R 2 MRl 2. 3,
0 20 40 60 80 . s
i) /h 2.3 BAFELEX HEYas AT HIZ2N
1 AEREANARETERTHED  (xxs) SRR A 5 X B R T AR e B AR XS R A
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*k2 FLBRAZASWRARFEMEE. WS RIEHK
M ELLE  (xzxs)
AN RN ARG AN
TENREOFEMA  97.70+£9.28 2733+448  5233£2333
R HRZH 178.30 + 11.67 5200+ 6.65  826.7+328.3
t1H 5.143 3.073 7.534
P{H 0.007 0.037 0.002

TARELLRA Xof 4]

3 BREBARASWRAMMES RIEHMLE

W, Z25A501FE X (P<0.05), AR ERA
BRI (R 3ITE 4 ~ 6). THABLRAS
X B4 CD44/GSDMS-N XFHME 20 A 5 B 40 B B 43t
S35k (38.33£6.0) % Fl (61.67 £4.4) %, %t Kk,
ZREGHE X (1=3351, P=0.033), TARELE

B2 FEABARASRBAREMMBLILE ZHAT BRI
R3 EPBEIZASWRABTHXEAENREIELRE  (xxs)
BN el 0.90 + 0.03 0.94 + 0.04 0.88 +0.04 0.91 +0.04 1.03 +0.09 0.95 +0.07
W HRZH 0.70 +0.06 0.72 £ 0.07 0.52 + 0.04 0.75 + 0.03 0.82 + 0.06 0.78 + 0.07
IR} 3.102 2.9137 3.875 3.302 2.607 2,573
P 0.043 0.038 0.021 0.029 0.041 0.030
AT RA X HEZH 7.8,
GSDMS‘N_55 kD 25 &4 NLRP3. IL-1B . ASC 1 Caspase 1
Caspase 1 — 48 kD mRNA K& E *ﬁﬂ‘]’%it%ﬂ‘]'zﬁﬂ
NLRP3 _ HOKD % 21 NLRP3. IL-18 . ASC fil Caspase 1 mRNA
- . s HIX IR LR, 207 20007, 2% S e B X
_ SEPAN IH E _
I G — D (P <0.05), IGF-1 (+) BABEAR (+) 415 IGF-1
i . (=) /AL E (+) 40 NLRP3, IL-18 . ASC #l
TR —— Caspase 1 mRNA X B m L, ZRAZITFE
X (P <0.05), 420871 X8 F NLRP3, 1L-18 .
Wr, Z2R8A83FEY (P<0.05), IGF-1 (+) T4
2.4 FNBELEXT PIBK/AKt {5 518 B HI 200 AR (+) HE5IGF-1 (=) FAMAE (+) 4

TEONTHE 4T 2 4 5 F IR 4 PI3K/Akt {3 5 3 fi% ¢
HAOTHEAMSREELER, Z2RA%1T%E
X (P <0.05), THAMELZMABIBAM, WFE4 M

NLRP3, IL-1B . ASC il Caspase 1 & [ #H X} 3 ik &
le#, ZRA5IEE L (P<0.05), kS5, 6 Fl
[zl 9 -~ 110
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EhEF, A W ATRZLEO O LRI EE . 0 TR AR LRI Y

GSDMS-N/GAPDH

SAPDH

ASC/(

0.8 4

0.6 4 [
0.4 4

0.2 9

0.0

-

0.5 4

0.0

TATRAZRA  XHEA

TENELI R

& 6

5 BLABRARESHREABTCEAEMNKRIZEERE (x::

DAPI

1.0 9

0.5+

Caspase 1/GAPDH

0.0 |

1.0 4

IL-1B/GAPDH

0.8 4
e 0.6 1
= 044
0.24
0.0

HAMRLRA

0.0 !

LRt WRAINE; LL6: WTOEA.

1.0 7
' 3051
0.0

HARRLLRA

NLRP3/GAPDH

IL-18/GAPDH

GSDMS-N

BEABRARASX RA SRR

=
B

NHRELERA MR

®4 BLBRARASXRA PIBK/AKt FSERXES FHEAENRAERE (xs)

2151 PI3K Akt p—PI3K p-Akt
GEUN A 0.87 +0.08 0.57 +0.09 0.65 + 0.09 1.03 £0.14
Xif HE 2 1.46 £0.12 1.20£0.15 1.13 £0.09 1.57 £0.12
t1H 3.914 4359 3.910 2.828
PAE 0.017 0.012 0.017 0.047
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2.0 =

1.5 =

1.0 o

PI3K/GAPDH

0.5 =

0.0

VLI R A Xof 2

B
D\

1.5

1.0 5

0.5

p-PI3K/GAPDH

N el oy

B7 BRBIRASWRAPIBK/AK FSEBRXEST FHNELHENREENEN

Xof N4

p-PI3K M — |

pAk S O )
GAPDH - A 7D

8 ERBAZHESIRA PIBK/AKt (55EE
KBNS TFEANRIZE
%6 &ENLRP3, IL-1B . ASC #1 Caspase 1 EH1H
WREELRE (xzs)
IGF-1(+)
1.02+0.11 1.14+0.04 1.25+0.19 0.88+0.23
FH(+) A
IGF-1(-)
2.10 £ 0.46 1.77+0.26 1.60+0.15 1.60 +0.25
EH(+) A
IGF-1(+)
098 +0.14 1.20+0.18 1.23+0.15 0.83 +0.08
(=)
F1H 11.283 4.672 5.349 7914
PH 0.004 0.04 0.038 0.019

1.0 =

Akt/GAPDH

0.5 =

0.0

AR RN Xof 2

2.0 =

154

p-Ak/GAPDH

0.0

X IR 2

EUN YA 3|
(x+s)

&5 KL NLRP3, IL-1p . ASC #1 Caspase 1 mRNA

HEWREELRE  (xzxs)

IGF-1 (+)

1.12£0.04 1.12£0.07 125+0.19 1.38+0.08
E(o) 4
IGF-1 (-)

160£020 121+0.08 1.60+0.15 1.80+0.21
F(o)4d
IGF-1 (+)

0.85+0.03 0.97+0.07 100+0.16 0.90=+0.08
(=) 4
F i 9.133 4.100 4.197 12.22
P 0.006 0.049 0.047 0.002

1 2 3
- " L3

TL-1 3 O S s 3 kD
ASC e M . 224D

Caspasel s - - 48 kD
CAPDH — — — 37 kD

1: IGF-1 (+) 75 (+) 4; 2: IGF-1 (=) & (+) 4i;
3: IGF-1 (+) & (-) 4.

B9 RAZFAHWRIE
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2.5

2.0 S

154

1.0 1

NLRP3/GAPDH

0.5 -

0.0

2.0 =

1.5 -

1.0 4

ASC/GAPDH

0.5 4

0.0

1 2 3

IL-1B /GAPDH
S o - -~
(=) [ (=) wn (=)

!\)
W
]

g
(=]
1

Caspasel/GAPDH
=

0.0

1 2 3

1: IGF=1 (+) 75 (+) #H; 2: IGF-1 (=) FF (+) 4; 3: IGF-1 (+) 55 (=) #. T 5IGF-1 (+) 5 (+) 4t#k, P<0.05,

B 10 K4 NLRP3. IL-1B . ASC #1 Caspase 1 mRNA B3t FRizEH T

4 =

(98]

NLRP3/GAPDH
o — 0
|

1 2 3
2.5 -
20 i
s}
2154
5
S 104
19D
-
0.5 1
0.0
1 2 3

(x+s)

251

-1 B /GAPDH
S o = =
o o o wnm o
|

!\J
W
1

Caspasel/GAPDH

S o = = W
(=] W (=) [} (=)

1 1 1 L
|

1 2 3

1: IGF-1 (+) 87 (+) 4H; 2: IGF-1 (=) B (+) 4H; 3: IGF-1 (+) & (=) 4, + 5IGF-1 (+) & (+) @Ik, P<0.05,

11

3 itip

IS N BRI | RS RA, JFH
— Bl R B E B, M BE R LT A
FARGMIT " WABRLRIERA ZF AW TER
RIRH, ARIETALGE P TH A RRARB, H ba s
B, RERIVE IR, H AT RN HIAE DR A i
TR HTAETT I e AR UK T 45 A 5K B 45 7 Rl
WIOFSE R B, T ELL 3R BT B A B9 B A K
BIVEIT, SRIMBURE A9 70 FHLHRLE A T

A TR — R A T M A

&% NLRP3, IL-1B . ASC #0 Caspase 1 EEHENRIEEH L

(x+s)

WFRFoR, B i R 240 B A 17K 7 ] DU R il e
AR S HETE, PR A R T AT RS e A A A
HFARET I " AR R B, A N SR A
A8 T ACF- AT A A i b A 2 28 . A K50
2, XS MM TS o ~NETA 845 1 14 8% B0
EREAXR", EBEMIREN, HESBEARRES
IRITVREEVEH] HEYa8 400, W] DARRAIRA0 M1 280k,
DAL S AR RO SR AR, X S RTIIAESE
GEREARYIE, U] T B A RELLE A A S Y S
i K PER. MR AP, TERABOEMEMAT
YN P8 T 4 R T Caspase 1 KFEFHE, XATHES &

- 21 -



THEBURE R

#
»
o

INHRELR VS HEYa8 ZHIA T- A 56 A A E T
JE— KT Caspase 1 M4 AET, Caspase 1 TEVE
o E A ", HAPETA Caspase 1 75 2L i
NLRP3 /IMA (£04F NLRP3 Kz ASC %5431 ) ByEIEI 4
BERE AL B TG PERY Caspase 1, I H. Caspase 1 FUYE
FHEZEAETIGIE IL-1 8 A1 IL-18, MITiHs 4n i [
BRI RAERIN ", SR, TL-1B 1 IL-18 254 5E 1
523 GSDMD g, GSDMD &b A A GSDMD-N
J&, ATCATEANARE IR RALIE , (AR N RAE N A
A" GRE N A NBUE PT LA S0 20 A A 1
e, HEIET, X RAR A HGE AR T
S g s L Y FRER, EE R EA
LLFE ] DA bR THR T A DGR KT, ddgm T
GSDMD-N BHPEZH LAY LA, X SeAf il I B A 2L 2R
A DARR s IR A R T A EERE, AR T
I % e AT e 5 2 i) PIBK/Akt 5 S M BRAH G, B
A5 53 % ] LA R AR I Tk Y B E K
PUER N HELT 2 AE HEY a8 4t ] LRI i 45 530 i
JF HH PI3K 4 SR 1) (IGF-1) 30 i gt
AR T VERER, KPR E AL
RAFAMMA T ATRERNH 1 PI3K/Akt {7501
iR, B R HA BN HEYa8 4
HVERT, SRS R R T A LR S T e 40
FLAPRT, XA R AT AR S A PISK/Ake {5538 %
ARG SR, ARSI A FHLEIRF AR IBA PR, Sk
ZWZRINTEARTI RS, T E s — R E
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