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Effect and potential mechanism of Safflower polysaccharide on apoptosis and autophagy of human
hepatocellular carcinoma cells

BAI Haotian', YANG lJing’, LI Yalan',NIU Jie’, ZHANG Xiangke', ZHANG Junhao',LIANG Xiao', WANG Rui"’
(1. College of Pharmacy, Heilongjiang University of Chinese Medicine, Harbin 150040, China; 2. College of
Basic Medicine, Heilongjiang University of Chinese Medicine, Harbin 150040, China; 3. Key Laboratory of
Basic and Application Research of Beiyao, Ministry of Education, Harbin 150040, China)

ABSTRACT OBJECTIVE To investigate the effect and potential mechanism of safflower polysaccharide on apoptosis and
autophagy of human hepatocellular carcinoma cells. METHODS Human hepatocellular carcinoma HepG2, SMMC-7721 and Huh-7
cells were selected as subjects, and safflower polysaccharide was used as intervention drug to screen sensitive cells, intervention
concentration and intervention time. The sensitive cells were selected as the object and intervened with different concentrations of
safflower polysaccharide; the apoptosis, migration, clone formation, morphology and autophagy of human hepatocellular
carcinoma cells were observed; the expressions of apoptosis, autophagy and phosphatidyl inositol-3-kinase (PI3K)/protein kinase B
(Akt)/mammals rapamycin target protein (mTOR) signaling pathway related protein were detected. RESULTS safflower
polysaccharide could inhibit the proliferation of 3 kinds of human hepatocellular carcinoma cells, and the half inhibition
concentration of it to SMMC-7721 cells was significantly lower than to other two kinds of cells (P<<0.05). After 48 h intervened
with low, medium and high concentrations of safflower polysaccharide (20, 40, 80 wmol/L), the apoptosis of SMMC-7721 cells
was increased compared with the control group, and cell migration rates at 24 and 48 h (except for safflower polysaccharide low-
dose group at 24 h) and clone formation rate at 24 h were significantly decreased compared with the control group (P<<0.05 or P<<
0.01). Compared with the control group, cell number in safflower polysaccharide groups was significantly decreased, and

autophagy levels were improved to some extent; the relative expressions of cleaved caspase-3, caspase-9, Bax and beclin-1 protein

- and ratio of LC3 I[/LC3 [ were significantly increased, and
AESTE FK [ARRE LAV H (No.82074271) ; BRI were sig Y

. . . i i i -2, p62, PI3K,
TR AR BT R P e % R A R V4 T H (No. the relative protein expressions of Bcl-2, p PI3K, mTOR

and Akt were significantly decreased (P<<0.05 or P<<0.01).

ZOZOiQ;S_)ﬂ;% WL-BESEAE . BRI 71 s TR S ME ok Rl A g 7] CONCLUSIONS Safflower polysaccharide could effectively
FHAERRFE . E-mail: 447405678@qq.com inhibit the proliferation and induce apoptosis and autophagy of

#ABIEESR 2%, WA S, T BRSSO B 2 S R human hepatocellular carcinoma SMMC-7721 cells, the
F% . E-mail : wrdx@sina.com mechanism of which may be related to the inhibition of PI3K/
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Akt/mTOR signaling pathway.

KEYWORDS Safflower polysaccharide; human hepatocellular carcinoma cells; SMMC-7721; apoptosis; autophagy; phosphatidyl

inositol-3-kinase/protein kinase B/mammals rapamycin target protein signaling pathways

JHF9R 2 358 R i DL A it R I 2 — , B R
R RFEARE R MU 22 3545 L 2 H AT A ZEME LA
B AE 2 —", Z14EZ B (safflower polysaccharide , SPS)
B 252148 Carthamus tinctorius L. i £ 1G4 2
—, GALTT 25 A B R S T A RS R
FHRRCRE s Rl B9 UESE , SPS HE 8 o I8 44 41 i 74
TR L A A T S g P S 22 R B 2
it 348 G o 4 T i B 1 UL -3- B (phosphati-
dylinositide 3-kinase, PI3K)/#E [ i fiff B (protein kinase
B, Akt)/Wifi L3l ¥) 5 1A% FE 4K 1 (mammalian target of
rapamycin, mTOR ) 8 4% /2 JH-Ji 240 i PN 1) B 24 5 1
HAH SR 1 5 1R S 20E B T RE AR , DA 52 1 Ji g8 240
ML BETE AT RS R AR, SRR, A A fi
i 2 B O T BIRBE , 5 R Y AR R TR TR DG
SPS HAT 5 5 JHF-J 4 B 00 1~ A 4 FH™, (HHE B 5 3 1 9
5B WK ] R 1 e A R B HLARAE AL v AN
o R AR DR A AR s X4 iF5E SPS
XFH A S TR sE e, W1 R T SPS Bt R TS TEAE
FHBLEL, DA I PRIGY TS A e S0
1wy
L1 EE2MNHE

AHIEFE I 2 2L AR LS Friocell 22 B4 COLAH 1Y
FEH (155 Mmm Group 24 7] ) , Infinite 50 %4 il i (&
BioTek /A ), DYCZ-2DN A Hi 3k {X . WD-9423B i1k
RN AL (AL S — YR A BRA A ), BD
Accuri C6 B A /3T (52 [E BD A F] ) , CKX41 7Y
Y62 B AR ( H AR Olymypus 23 7)) , EOS 700D A4 EhH 4H
HL( H A Canon 23w ) , DMil H 5 8] & i i (7 =
Leica /A ] )45
1.2 FEARBERF

LB B (L5 200301) 1 H BB IS R R 251k
FABRA T, 2 BT B2 24 b 245 2450 it 28 43
Y N AP B MY L1 48 C. tinctorius L. )+
PRAE

DMEM ]2 (35 10-013-CVRC)I [ 25 Corning
N A LTS (65 04-007-1A) I [ L) €431 Biological
Industries 23 7 s MTT 1205 (H1t 5 M8180) Iy H Jb 51 % 3k
FRHEA PR 7 Hoechst 33258 %4 . Beyo ECL Plus it
(5435124 C1017 [PO018S ) A [ 35 75 K AL Wyt AR
A B AL FRAKE - (HE) Y438 (L5 Top 0046) 5 A
JC T A A BB A PR F] s BCA SR e = I &
(#t5 A045-4-2) 11 [ P 50 A W) TREBIFSE o s AO Bt

TEZED 2022455 33 4 24 1

R85 £ . Annexin V -FITC/PT 4 i 8 TG 30 &5 (Ht
243 51k 1314FA0005 . TES5AA6547) #4111 4 T. 4= 4
(1) A A7 BRA 71 5 SV B-WLh 2 11 (B-actin) \Bax
Bel-2., Bt K & 11 F 9 (caspase-9) . B 4] 4 caspase-3
(cleaved caspase-3) A AHICH 1 1 4245 3 (microtubule-
associated protein 1 light chain 3, LC3) | beclin-1, p62.
Akt PI3K .mTOR HLFEREHUAFIBHRL L S A BRI C 1L
Pr e 1gG — bt (Ht 5 43 5 2 F200040 . #83m8093
#83m4297 . #84g5912 . #85t5319 . #84g5724 . #33m8311 .
#83m5104 , #84g5897 , #84g5905 | #84g5931 . #83m8112)
I [ 35 [F Affinity Biosciences 23 ) 5 H AR 1 h 4
B, K 7K
1.3 4HAa

N HepG2 . SMMC-7721 , Huh-7 41 i3 ¥R 34 11 [
SRR R A A, BRI BE 2R A 2
24550 0 B S e = A T AR A PR AR
2 FHik
2.1 SPSIZE4i{k

HRUETAE 25 438 i, 45 A TR A0 2 i 30 o 45 fe A8 2 1
[EHA HE 1:16.7 (mg/mL) 32 B B 91.4 °C L 3 Ui ]
89.8 min]F AT HE L, 15 K il SPS; KLl SPS Z814 ik 250>
Je , BV WA Sevage 15 bR i B &R 1, IR A AR JE vk
U T BRSPS (4 1 g A%l SPS A4 F
LI A6 E 2 261.8 g, LA K B - G R vk DN A9 o 4 43 0k
95.829%)", B PSR il SPS % T DMEM #5573 v, fic
il B S 200 wmol/L () SPS TR , IR iETR 21, 242 0.45
pm JERIE I 5 R AE 2 o
2.2 {HpEEESE

¥ A9 HepG2 . SMMC-7721 . Huh-7 4 Jfd 42 7 T
A 10% G 4 I3 T 1% T -85 85 22 W1 DMEM K 3%
Fop BT 37 °C | 5%CO. 1Y 1 FR 48 Hh 85 37 (RE 38 44
D
2.3 SPS IR [E) A B2 4 B 15 58 52 A A 46 U

SR MTT g #EAT R o B0 804 1< 5119 HepG2
SMMC-7721 \Huh-7 4l }ifd , 2 JEREHHE AL S5 , V82 20 it B
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