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Effects of oxysophocarpine on proliferation and apoptosis
of hepatocellular carcinoma SMMC-7721 cells
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Abstract: Objective  To investigate the effects of oxysophocarpine on the proliferation and apoptosis of human
hepatocellular carcinoma SMMC-7721 cells and its possible signaling pathways. Methods  Human hepatocellular
carcinoma SMMC-7721 cells were divided into control group and oxysophocarpine treatment group (2,4,8,16,32 mmol/
L). The effects of different concentrations of oxysophocarpine on cell proliferation were detected by CCK8 method, the
effects of oxysophocarpine on cell apoptosis were detected by flow cytometry, and the apoptotic proteins Bax, Bel-2 were
detected by immunoblotting. The effects of signal transduction and transcription activator ( STAT) 3 and STATS on the
expression level were studied. The possible signaling pathway of sophocarpine oxide on SMMC-7721 cells was analyzed.
Results  Oxysophocarpine inhibits the proliferation of SMMC-7721 cells in a dose-dependent manner and induces
apoptosis. The expression of apoptotic Bax was up-regulated in a dose-dependent manner, and the expression of anti-
apoptotic proteins Bel-2, STAT3 and STATS was down-regulated. Conclusion  Oxysophocarpine can inhibit proliferation
and induce apoptosis of human hepatocellular carcinoma SMMC-7721 cells. This may be related to the down-regulation of
STAT3 and STATS protein kinase expression by tyrosine kinase (JAK) / STAT signaling pathway, thus up-regulation of
Bax gene expression and down-regulation of Bcl-2 gene expression.

Key words: Oxysophocarpine; Hepatocellular —carcinoma; Proliferation; Apoptosis; Bel-2; Bax; JAK/STAT
signaling pathway

Fund program: Kunshan Social Development Science and Technology Project (ks1659)

DOI. 10. 13429/]. cnki. cjer. 2019. 06. 027
E€WE: LaERIITHSEREIE (ks1659)
BIEE . EH55, E-mail. shbingfang@ 163. com



FrE G RBFSE 2019 426 H 5532 #4556 #)  Chinese Journal of Clinical Research,June 2019, Vol. 32, No. 6 827

SR B —Fh A\ G R E A S R G R
MBI ST AP IR A RS P o A Sk
TESE, S A SR B0 L o 4 i S 5% i 400 L 2 41
FIBAE I o A 2 K R A SR /N B
KPP A SR AR . H R, R R B T
i 240 B (A 9 3 4 rp T LR O AR A R T A
YERT (LS80 Ab A S % 98 40 B 9 1 ML o) 1% i 5 8
b AR I A A R A A SR BB SMMC-7721 41 fifg
OGS PR T s ] BRI M5 Sl A S T
BUH . RIS A A SR 88 SMMC-7721 4 g B
240606k B4R/ 1 I -2 (Bel-2) , Bel-2 A1 36 X & A
(Bax) Jef% s PRl F- (STAT) 3 [ STATS JEPH kK
S BT S AR R BTSS0I O T R R A S S aE
RPN I R AR S %

I #MBEFE

1.1 SmaH P SMMC-7721 20k (A< 5L 15
f£) ; DMEM 21 Jifg 1% 5% 5 ( Gibeo 24w ) 5 i 4 1L %
(Gibeo 237]) s JHRE = EDTA(Gibeo 23 H]) ; BENRSE &
BV - 58S R % OO0 R/BUE T BE (Annexin
V-FITC/PT) BU4% 4 e 7 T i 38550 6 (g st LR A=
YA ) ; CCK8 A5l ) £ (immunoway 24 #]) 5 /MR
PN Bel-2 Z3gEHiR (immunoway 2 R]) /NRITA
Bax £ 5t FEHLIAR (immunoway A F]) s /NRBTA B-actin
HyEEHTR (immunoway A ] ) 5 /N ERBT A STAT3 B
SEREPUAR (AL B AR ) 5 St N STATS £ sefEdiik
(b B AR ) s HRP dric /N bt 16 ( LB E =
K) s Hbt/NEL TG ( i = K) ; BCA 8 g 1t
A& ( FFHE S R) sRIPA 2l ( BiER = RK) . A
FERRIRI (R, 4i > 99% , /i mt ¥ 18 AW
JH P SRR A P 5 B 950 mmol/ L BEK

1.2 MHEA&E FHBIKRSG(KE Bio-Rad 24
A s a4 Y (BD /A #]) ;BioTek Synergy HT 3
REREPRIY (32 [E Bio-Rad /& F]) 5 FL L BN ( 3£ [F Bio-
Rad 4] 58 3# & .00 0L ( H A< Hitacht A H]) 5 Z D)6
WG ARG (5 E Analytik Jena 23 A])

1.3 ¥k

L3, 1 ZHpadsse A SMMC-7721 20 fd 42 Fh
T 10% FBS 1 bi s SR BL i 55 30 b, 76 37 C .
5% CO, FEFRAHTREEIE 3R 2 ~3 d J G 32, 78
WU S MBS, O B AR K ) Y 4 B R AT S 22
JE L8

1.3.2 I flU5s WE ¢ S Ak M R B80S JH 9 SMMIC-7721
IS A E B3 1T i Ah T 6 L
W TEREFRFA RS SR 24 h, WA N UL R R AN I

i 6 FLAR 80% LUJG , A EALRR I, 430 i B 20
K25 ab B (2.4 .8 .16 .32 mmol/L) , 7E K% I 46
YL b SE 48 h 7 B iU T AR A e &A1k
1.3.3  CCK8 7L 5 E AL A SR e %) 98 SMMC-7721
YHMOIEFE A SZ I L 3. 17 R AR AR T 96 fLAR
W, AE 37 C 5% CO, MREFRAE I BERE 5% 24 h J5 47
R ZH AP SRR AL PR (2.4 .8 .16 .32 mmol/
L), Rk 6 AL, HE 524 rh dh 2L BE B 57 48 h
Jii , S LN S IR, 96 LA P AL A0 pl CCK8 Al
100 pl 7 DMEM, k4215552 2 h, 76490 nmik K 4b 5
FALEEE (OD) {H, 2 R0 M3 i 1 ) SR A =, 41 il
(%) =(1 - 24W b FEL OD /%] HE4H OD {f) x
100% o LA AR SR B o 2 Sk R, 00 ) 23 5 90 J 48
it e, JF oA I 2 B R B2 (1Cs,) J5 , LS
T ) AR AR SR e B R A T 5 S

134 g =20 i ASO) e 40 A0 AR SR BT JHF i SMMC-
7721 R PE TR UL 3,017 th A R T 6
LM P4k SR 7% 24 h, 43 Rt B 25 ) b BRA (2 |
4 8,16 mmol/L) ,7E 37 °C .5% CO, ¥ FEFa 15 37
48 h, ANF EDTA JRRBEHH AL 40, FHES.CAL 1 000 rpm,
B0 5 min J5, #2M8 Annexin V-FITC/PI 41 {8 T-4&
WA G B B EAT I 500 wl 255 28 vhif &
YL, AN A Sl Annexin V-FITC #1 10 wl PI, 7E
WOCEMET SR 5 #0815 min, LA 40 AR
25 2L A0 B R T R I O

1.3.5  HuyE B30 3 K I Bax | Bel-2  STAT3 | STATS
FEEMERE L3 PR 6 fLAh 7
37 °C 5% CO, BYIGEFRFE T HEFR 24 h, 43y F BRZH J
AN R T AL PR (2.4 .8.16 mmol/L) 4k 22 1% 37
48 h, FEEEFR, PBS T VR0 B6 VK, A 20 it 24 it T
100 wl, 727K 5B 15 min J5 &£ 4L, 72 4 C,
13 000 rpmE.L> 30 min, B3, A BCA WL/ TR A
ERGIRET - 20 C, X HEL 5 245 4 4b #2043 51
BUEA 20 wg A AIHEBUR , L 10% SDS-PAGE Jig it
ITHLUK ST B3 1, ¥ SDS-PAGE i | iy 8 H L §% &
PVDF [, ] 5% R fig 4= &A1 2 b, g-Wlsh & A
(B-actin ) I Bel2, Bax, STAT3 . STATS — 4t (1 :
1000) 75 4 C 200 T 82K & o 7%, Bl IS 2
TBST %k 3 Y 20 #inA HRP ARic AR — i (1:
1 000),37 CIEE 1 h, % TBST JEE 3 Yn A sm 1k
b2 R £ (ECL) Kl Ry S0k B bR 55k, R
HZDREE RSl kB EEE R . LL B-actin fE
HAZ XS IR, H] Quantity One 3 F453 41 H 1Y & 1R 5
1, Bcl-2 Bax .STAT3 STATS AYAHXHEE k=N
H A2 K A S5 X B-actin JKEE(E 2 L .



828 FrE I R BFFE 2019 4E 6 H 55 32 #:%5 6 ] Chinese Journal of Clinical Research,June 2019, Vol. 32,No. 6

1.4 %its7#% R SPSS 16. 0 # A1 Graphpad
6. 0 FAFHEA TR AL . T A SR & + 5 FROR,
LRI LU AR B R 2R 5 25 40 BT, P LU 3R ) LSD-
K56, J7 22 AN55 0 % i Tamhanes T2 3, P <0.05 £
INESAGIEE X,

2 5 R

2.1 FAM B AT SMMC-7721 Zm e tq % & 5 %R
TR B AR A R o, A b BE 48 h ),
50 R ZH b, B S A SR Bk FE AN B (2 .4
8 mmol/L) ,SMMC-7721 2 fits 384 i 52 F| 4 1, A 3 4%
RN & A 4 AR T o 7E 16 mmol/L ¥k BERT , SMMC-
7721 G B2 A % EE B R s b A R
RAEDAR, T4 A & AV T, 7E 32 mmol/L ¥k FE
I, SMMC-7721 20 B 3 58 52 204061, 48 R 2280240 M e
A4, AR R A R T DL T
2.2 BALM R ARITH SMMC-7721 Zafe¥gsa  CCKS
AR R A2 TR B2 AR B 48 h JE 56 R4
AH LG, AR R B 2 0] SMMC-7721 240 Jfd iy 34 5
HBEERBE R T, 2 MG A ] s (181 2) o
1C5,°4 5. 294 2 1 s/ S8 AR SR 08 7% 48 B 2 ) V6
Ji e AR AR R B Y B v v B2 R 16 mmol /L 4k
P48 h,
2.3 AAMMB AL SMMC-7721 ety B IR
A ARAG I A B, S AR R R 25 M) ab P2 (2 .4 .8 .
16 mmol/L) {Ef] SMMC-7721 42 48 h J5,16 mmol/L
WRET AP T3 i i T HAR 4 4H(P <0.05),
LK 3,
2.4 F AR T SMMC-7721 % 2, Bel-2 | Bax,
STAT3 STATS & & kA 6% HREEN k45 5
7, Bt A B O T v, B TR Bel 2 1Y
FEIR AW, TR HE R T Bax 35 54 Wi in
(P<0.05), %1k #R R 05 25 Py 4b B 24H 1) STAT-3

STAT-5 fA O I BT TR (P <0.05) . W
K4,
34t 8

T o P DAL PR BT R0 oy PR R R TR
Xt TR AN 86T, HAT A A R, EZELUFARY)
B 3, AT ol . (HR S R BRI TR E 4
SEIRAERRI, BUR M 220 DA, I PR A 2 TR — My
EREITITE . WS A W B AT BU R TR |
PO HE R R S Z P2 B o ARk,
SRR I OETEZHTIRA LA S0 (UK 9 A4
W LA SEL i 40 i S0 0 ) 200 e g 2 3 0

7E:1a:0 mmol/L;1b:2 mmol/L;1c:4 mmol/L;1d:8 mmol/L;le:
16 mmol/L;1f;32 mmol/L,
1 AR AR B L AR BE 48 h
Xt SMMC-7721 4R IfE 2527 1952 ( x 100)

804

L ]
60 1
= -
5 40
o 204
0 T T T 1
0 10 20 30 40
AR R E (mmo1 /1)
2 UL BB SMMC-7721 4t Jf 385 1) 5%

TN A1=5.78% o 5% ‘A1=5.90% |

e ‘}}’2@’“ A1=6.31%

S A2=10.50% | - <l A2=14.02%

W ' w02 0w

Tor i3 g 0 Fie0 o' 3 3
2mmol/L 4mmol/L

s020 < som

D R o
AR A10.41%

N A2=53.52%

T A1me35% | o )

3 3 e
Smmol/L

o 3 3
16mmol/L

Annexin V-FITC

YA FET-A0AE L IEH AR R T A . 3b : SRR SR B AS RV
T SMMC-7721 41 i P8 T 2t 8, 5 0 mmol/L FL,*P < 0. 05; 5
2 mmol/LH.,"P <0.05; 5 4 mmol/L H.,°P <0.05;% 8 mmol/L .,
1P <0.05,
3 SARARIRAE X SMMC-7721 A0 T /52
0 2 4 8

Bax e ————

e - -
Pacin s —

4 EALPE RGN SMMC-7721 4ififd Bel-2
Bax STAT3 .STATS & [ 33k (K5 1

16 mmol/L.

STATS




FrE G RBFSE 2019 426 H 5532 #4556 #)  Chinese Journal of Clinical Research,June 2019, Vol. 32, No. 6 829

(5 RN AR 8P N i b7 5 4 OE=R 4
SRBBGT A M AT — s I G A AR EPR TR . B
B A SR ) 398 1 200 P B o R
JAT R R, AR TT RE S A R AR Tk
Bax 35, FVEHLIHT- 3L Bel-2 143 18 30 i 240
o g At T,

FLYE 1994 4F  JAK/STAT {35558 Bt g & "
N N S AN A ME 5 3 k5 i L A2 A S
A AN AZ R A G & R A . JAK [l 32 (R RS By
Je B A B RRAC B MR TS , W5 | STAT 254 3132 (K
Ll STAT %A= # g Ak, T2 ni [R) U ok 52 VR — 3 4k,
TIRREE O B AN AL (TR R TS, R N AT
Bl 2 T AE Y0 2F A K 2 JAK/STAT {5 538 % 5
TR 195G R AR S (AR . TSR R I, PR R
BP0 STATL 23k, i R I+ 3t 2 5 i R
F(IRF) ik, dEimi il £ E A LM AR &1
(MHC- T ) 7 2 i 22 1fi 22 2 g AH OGP B 3 &2 CD4
BT A0, PR G W SRR A A L I
F G5 i S s STAT3 {5538 B M i 412 1 b i 4
. Ak R R AN S0 R HT93 A W Z5K T
JAK/STAT {5 538 B % S0 16" o A BF9E R W, IF
SR B ik B 2R Gk BT-[R]UR Y 3 (B7-H3 ) il i JAK2/
STAT3/Slug i & , P87 _I- 5z 41 At [v] 1] 5 5 40 i % Ak
PP R i R A AT 45 SR R,
B 5 S A A SR B R 3 4 7, STAT3 | STATS 7K [ 1) &
IR A G0 /D U B R Ak AR R e T BB Ol 1 T O
JAK/STAT {5238 % v STAT3 | STATS [ %35, 15 S
AN E T

ARG A 388 3 A S0 R B, AR B 0
SMMC-7721 #iiffiA: K K A= 22 R g 71, B2 %8 & i i
P22 K B, B SR BR 0 25 W e B R R 2, WA
Jf L-0, A B KB FERIE " . SO R
B 4325 KA T B 2 348 o L e Ao 14 4 FE ko o /b
XFRFANA A o PRI, AR B IEIT T SRR A 1
FEL B S A M SR B0 TP SMMC-7721 200 i 155 58 5 17
T2 F S 4 AR SRk TR A LA 40 0 JHT-9 4t e 34
g ST VER

25 LTl ARSI AR SE T A AR R R RE S 1
i Bax 235 . F i STAT3 STAT5 ,Bel-2 ik, i ik
00 L9 40 348 AR LR T VE . IXTT

Sl i JAK/STAT {5238 % 8 STAT3 .STATS % [
PGS, SRR fk STAT3 STATS /b, AT _E £
JAT- Bax P &35, F BT T Bel2 P £k,
JAK/STAT {5553 fif J& 75 52 ) Bax 1 Bel-2 ik, i
SRR IR T2 A A i JAK/STAT {5 53 B i 47
PET5 T BN JAK/STAT 15518 B85 P-4 7 Jim 225256
HE— LB E

&% 3k
(1] BUGAE, RME e, 5. W TF (0 29 B R SRR [T ], i R

T RIS £4,2009,18(5) :6 - 8.

(2] B8, BXOCHE, BRIR, A5 S A MR B X A LA i A0 484 58 A I
TERYSZm[T]. th i R 2 B2 2R 5, 2016,32(2) <174 - 177.

(3] OREEER 3G, KT, 55 SO MR BB0NT A 405 M it o 4 i g 2
FART-RIEm[T]. 4R B2 ,2015,36(5) 1660 — 664.

(4] REBWOC,IBEE, % AR B0 /)N B AR AT P A Y BFLRS AF:
FABFFELT]. A He R 2 24,2017 ,27 (1) 254 - 58.

[5] Liu Y,Xu Y,Ji WD, et al. Anti-tumor activities of matrine and
oxymatrine ; literature review[ J ]. Tumour Biol ,2014,35(6) ;5111 -
5119.

(6] ERFISE , PLARIE, XA 35 S 00 A5 Wy il B AT A= W Bt 88 4
W HERE[T]. 2R MR e, 2015,30(1) :97 ~ 100.

[7] Darnell JE Jr,Kerr IM, Stark GR. Jak-STAT pathways and transcrip-
tional activation in response to IFNs and other extracellular signaling
proteins[ J]. Science, 1994 ,264 (5164 ) :1415 — 1421.

(8] 405, & M. JAK/STAT {5538 18 55 AH 3G 5 9 1) 0fF 73 4 Jie
L] WA =B = i (R4 ) ,2016,30(5) 448 ~451.

[9] Osborn JL, Greer SF. Melastatic melanoma cells evade immune de-
tection by silencing STAT1[J]. Int J Mol Sci,2015,16(2) :4343 -
4361.

[10] Uchino Y,Iriyama N, Hatta Y, et al. Granulocyte colony-stimulating
factor potentiates all-trans retinoic acid-induced granulocytic differ-
entiation in acute promyelocytic leukemia cell line HT93A [ J].
Cancer Cell Int,2015,15:30.

[11] Kang FB,Wang L,Jia HC,et al. B7-H3 promotes aggression and in-
vasion of hepatocellular carcinoma by targeting epithelial-to-mesen-
chymal transition via JAK2/STAT3/Slug signaling pathway [ J ].
Cancer Cell Int,2015,15.45.

[12] FEPRAE SR, MR K, 4. MR B TR 40 SMMC-7721 FOjiF
Y L-02 E K sz m [J]. e 25 541, 2018,24 (17) : 31 -
35,49.

[13] FPAE i, BRis €, 45 BRSO AT 4 i SMMC-7721 2 K
SiRZ2Msgm L ALHIBEFE L], v vy B 45 5 4¢ ik, 2019, 39
(1):67 -71.

Wi EHHE.2018 —-11 -28 {&EIHHH:2018 —12 - 18 4RiE. Fifg3E



