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Effect of Actinidia chinensis Planch Polysaccharide on the Growth and Apoptosis, and p-p38 Ex-
pression in Human Gastric Cancer SGC-7901 Cells SONG Wen-ying', XU Guan-hua®, and
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ABSTRACT Objective  To investigate the effect of Actinidia chinensis Planch polysaccharide
(ACPS) on the growth and apoptosis of human gastric cancer SGC-7901 cells, and to explore the effect
of SGC-7901 cells on p-p38 expression. Methods  The inhibition rates at different concentrations of
ACPS on SGC-7901 cells at 24, 48, and 72 h were detected using CCK-8 method. Apoptosis ratios in
SGC-7901 were determined by flow cytometry after 48-h treatment of different concentrations of ACPS.
The expression of pro-caspase-9, PARP, and p-p38 in SGC-7901 cells after treated by different concen-
trations of ACPS was detected using Western blot. The expression of pro-caspase-9, PARP, and p-p38
was detected after SGC-7901 cells were pre-treated by p38 specific inhibitor. Results  Compared with
the control group, the optical density of SGC-7901 cells decreased after treated by 1, 2.5, 5, and 10
mg/mL ACPS (P <0.05). Meanwhile, the longer the acting time, the lower the optic density (P <0.01).
ICs, was 7.43 mg/mL at 24 h; 3.88 mg/mL at 48 h, and 1.32 mg/mL at 72 h respectively. ACPS sup-
pressed the protein expression of pro-caspase-9 (P <0.01) and up-regulated the expression of PARP
(89KD) (both P <0.01). Further study showed that the protein expression of p-p38 was up-regulated in
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SGC-7901 cells treated by ACPS of different concentrations at 24 h (P <0.05). The expression of phos-
phorylation p38 and the ACPS induced apoptosis of SGC-7901 cells could be inhibited after treated by

specific inhibitor for 2 h. Conclusions

ACPS could inhibit the growth of SGC-7901 cells and induce apop-

tosis. The underlying mechanism of inducing apoptosis was partially due to activating the p38MAPK path

and further activating Caspase9 and PARP, finally leading to cell death.

KEYWORDS Actinidia chinensis Planch polysaccharide; SGC-7901 cell; apoptosis; p38 mitogen

activated protein kinase
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AnnexinV/Pl i 187 & & Pl 4% ( 3¢ [F Becton
Dickinson 24 H]) ; N4 BERZ (55 Bio-Rad A H]) ;1
TR AR IR B (SDS) (H &R (Glyeine) \ =¥
HIEHBE(TRIS) (£[E Amresco 2A]) 3 B 5
LW B (PVDF) B (4% [® Millipore 72 #] ) ; pro-
caspase-9 PARP .p-p38 #i{Ak ( 3:[E Cell Signaling
Technology 7~ #l ) ; p38 ¢ 5 P 1 il 7| SB202190
(£ [ Sigam-Aldrich 23 7)) 5 52 M A& 52 (36 [
Bio-Rad A #]) .

4 g FIE B (EPOLRAF, RS DS-
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5 :MLP-150 ) ; AE ) 2 2 # R ( B B i i &
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inson A7), %5 . FACSCanto I ) ; &.0>#L( Thermo
fisher IEC A #], %5 CL31:) ; & [ EI b 46 ) & &%
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tem) .

5 ik

5.1 Ziffil%EsE K SGC-7901 4 k% 3% TAAFH
SO 10% Jit 4= L3 /) RPMI 1640 35 7 2, &
37 C TN 5% 1 CO, B M h i g5, LI
A IR A= 1 A At

5.2 AHMaHFEI GG SR A MG A S 0
K7 5 (cell counting kit-8, CCK-8 ) 46 1l 4 it
BB o OB KA AE, A 10% iR 4= i 1 1)
RPMI 1640 15 5% A5 4Nk 0 5 x 10%/mL, il A
96 fLEEFMR, HfL 100 pL, BEFH4 T 24 h,
¥ ACPS %] 96 fLEGFEAH, AL 100 L, fif
H2 4k iz X 0.5.1.2.5.5.10 mg/mL (&5
WHEIANELS) W RARAEY, = AAPAH
YA, YA KT SR 100 pL, 4300555 24 48 .72 h,
FHPLE BIAR 2 77 3, B L CCK-8 ¥ 10 uL, 1557
2 h 5 FH G AR O E RO BEAE (A, R K R
450 nm , R0 AR A R, % (%) = (0D
AR 2-OD £ 565 4 )/( OD Xf B 4-OD =25 4 ) x
100% o X HEZHINHIZ A 0% .

5.3 SRAAAIMAR I TR BT
AR, F 10% G 4R 1035 19 RPMI 1640 1555
TR R A0 M e B ol 1 < 10°/mL, A 6 fLA#R, 4 1L
3 mL,¥55% 24 h ¥ ACPS A 6 fLik, &1L 3
mL,%0.1.2.5.5 mg/mL 4 NEWIEME ., 4>k
7724 48.72 h J5, FREGH L 40, PBS 3Pk 2 Ik
(800 r/min,5 min), f£i&X4 #48)5 I A1 x Buffer
300 pL,AV 4% 5 wl,Pl 44 5 wl,##5% 15 min, F
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B 1 x Buffer 100 pL, EALKGI
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fii-9 (pro-caspase-9) . 5 I 1 — B W2 &% 4 R & i
(PARP) FilifR 1k p38 (p-p38) HE KL  BOT A
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PV E BT IR, p38 Al il 5 SB202190,
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2 hJE WS A R B B R, AT 4 2 A0 3 R
ACPS [P35 72 W I A4 f 55 5% LA, 54> 40 A 355 % 1L
6 mL,#%0.1.2.5.5 mg/mL 4 PMAYREERLEE ; Hi g —
SE IS TE] 5 FH 20 1 7 S B Al i J5 R85 1.5 mL B0 48
F,800 r/min &.0>» 5 min, PBS % 2 &, A
100 L3 it B4 40 D RIPH 22 fife 38 TR A K | 2 fi
30 min.4 °C,12 000r/min B.0> 15 min, 4 L g
W, BCA 0 & 1 & &, iU SR DR H
50 mg, INAZERFL 2 x FAELZE whif, 100 °C AR %
10 min.7E 10% |+ Zhe FEREER B — SR N M I e e it vl
VK (SDS-PAGE) fi I 47 HL Uk , 88 )5 % #% %] PVDF i
e, FH R S B AT F 5% WS W5k 1) TBST (0.1%
Tween-20,10 mmol/L TrisHCI pH 7.5,150 mmol/L
NaCl) i1 h,—$i(1:1 000) B35 & ,4 Citik, K5
TBST Y 3 IR -5 40 N A9 BRI 8 Ak P il b i 1)
“PHi(1:1000) 454, EildFER 2 h, TBST M3 Ik, i
A B 0, IR T 2 515 R S8 AL BE; Quantity
One BMGIHT BT IREE 73, B IS SN S 5501
1 HLIEARER H B IR IKOF

5.5 itk SR SPSS 13.0 Siil it
BT BHE VA x £s R, ZULR L ECR T 22087,
¢ 5] 5 R L 55K FH Dunnett 2047, iHECSORER FH x 246
5 ,P <0.05 NZERA G L,

# X

1 KRV ACPS XIH i SGC-7901 4l a5
IR (1) ACPS RI3R|s Anis [a] 4Rt J =X 41 il
N B9 SGC-7901 4uM 34 {E . 5 B4 XS 4 L %%,
1.2.5.5.10 mg/mL ACPS /£ & ¥ SGC-7901 4
HJE G RE T B, 22 A it X (P.<0.05) ; [A]i
27 Ry, VR N (R, IO IR, 2 A &
P14 & X (P <0.01), ACPS X A\ H #& SGC-7901
Ml 24 .48.72 h 192 BB 2 (ICs, ) 4 5k
7.43.3.88.1.32 mg/mL,

F 1 KNHERIE ACPS 1EH 95 SGC-7901 4ii

J& CCK-8 el tks: (OD i x +s )
415 n 24 h 48 h 72h
=H 3 0.057£0.013  0.080 £0.004 0.165 £0.05
[iteapit 3 1.168+0.018  1.380 +0.067 1.595 £0.036
ACPS0.5mgimL 3 1.154+0.012  1.317 +0.070% 1.271:0.016 24
1.0mgimL 3 1.062+0.061* 1.189£0.041 * 0.973+0.018 **
2.5mgmL 3 0.9660.023 ** 0.913£0.018 “*>2  0.496 +0.053 *** 2
5.0mg/mL 3 0.730£0.032 ** 0.648£0.011 *™*4  0.477 +0.009 "4
10.0 mg/mL 3 0.5160.014 ** 0.346 +0.094 ***2  0.376 +0.031 ***2

VS BT IR R, P < 0.05, %" P <0.01; SAA A 24 h B, P <
0.05,%4P <0.01

2 AEHeE ACPS X B SGC-7901 i 1=
B (E 1) 44 Annexin V-FITC/PI 4t {8 )5,
IR 2 A SRS 00 4 0 T L 38, 45 2R I U A i U
T2 Bl ACPS ¥k B Y 3% Jn iy 3 7 34 & . 2.5.5
mg/mL ACPS 4t SGC-7901 4l 48 h Jg K 4
ToE R T + ) 2 o 13.6% F
26.4% , S5EAPEXT BEZH (3. 1% ) Hods, 4 i 0 1 F8 1
hn, 2ZRAGHE (P <0.05),
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A R X R4 ;B Jy ACPS 1 mg/mL;C iy ACPS
2.5 mg/mL;D ;) ACPS 5 mg/mL
B A UG A 2 ACPS 1R 48 h
Xt 5 9 SGC-7901 il ¥4 T 5 i

3 AR ACPS Xt 5 i SGC-7901 4fitl pro-
caspase-9 fll PARP & F MM (& 2,5%£2)
ARl B ACPS 4b PR E & SGC-7901 4ilffd 48 h J5
Western bolt EA 4278, pro-caspase-9 FHHE L
FEAC (P <0.01), PARP UJ &I/ By B B 3 fiir (P <
0.01),$E/R ACPS HE#{i% caspase-9 Fil PARP, )
1755 % SGC-7901 AT,
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ACPS 0 1 2.5 5 mg/mL
pro-caspse-O (I S— — 37 (D

PARP @ S oo
89 kD

actin G S — 43 kD
p-p38 w . 43 kD
actin il ip— T W /3 D

B2 0.1.2.5.5 mg/mL ACPS 1] SGC-7901 4iJifi)5
pro-caspase-9 .PARP .p-p38 & H ik Hi ik &

&2 £ pro-caspase-9 PARP p-p38
HEHEFIALE (xzxs)

415 n  pro-caspase9 PARP p-p38

B0 3 1.19:0.04 0.330.08 0.75:0.12

ACPS1.0 mg/mL 3 1.17 £0.16 0.31+0.07 0.97 +0.28
2.5mg/mL 3 0.87+0.06" 0.75+0.12"" 1.31+0.21"
50mg/mL 3  0.62£0.06"" 2.52+0.14"" 1.30+0.17 "

I SR IR AL, “P <0.05, ""P <0.01

4 ACPS X A\ B SGC-7901 4ififirh p-p38 &
HsZm  ACPS 1.2.5.5 mg/mL 4b# SGC-7901
20l 24 h J5 ,Western blot ¥4 &7~ , p-p38 & 1
FktEE (P <0.05) (K2,% 2) ;p38 Hr 5t 57
SB202190 (10 wmol/L) il &b 3 44 i J5, ACPS
(2.5 mg/mL) {EF4i)i 24 h p-p38 % M 1IF ik TLH
HEIhN(P >0.05) ,/£1] 48 h pro-caspase-9 &1
IETCHH B AL (P >0.05) ,PARP Y] i By 3R 1 23k
JoP 3 (P >0.05) (K13,% 3) ,3% ] SB202190
I T ACPS X p38 & 1Bk fk LA X Xf caspase-
9 fil PARP Wi EH

ACPS - + - +
SB202190 - - + +
p-p38 | — 43 kD

actin EG—G———— 3 kD

pro-caspse-9 [ S - 37 kD
PARP MR S Sete S
— S a. 89kD

T A ——— 3 D

3 2.5 mg/mL ACPS X p-p38 .pro-caspase-9,
PARP KK

F 3 p38 FEFMEMIEIFIE ARG p-p38 .pro-caspase-9.
PARP HEHEIRE (xxs )

415 n p-p38 pro-caspase-9 PARP
PR R 3 0.68 £0.08 1.20 +0.03 0.83+0.10
ACPS 3 2.16+0.06 * 0.60+0.05° 1.41+0.19~
SB202190 3 0.63+0.13 1.53 £0.06 0.79 +0.10

SB202190 +ACPS 3  0.77+0.07% 1.10+0.06° 1.00£0.13%
T S IR E AR, P <0.01;5 ACPS 4l 1L4z, “P <0.01

i@

BB ARAR B P B A USRI I b 1k ot ) AR
FH L AE R RHIm AR FBRAR & . ARSE5 BT HT ACPS,
S B WLV 44 6 3 AR AR 5 220K
P& FEDT AL BRSO 2R B, T R 2
KEpgy2E e de it foe B 2GR A48 , el 20 &
i >50%., PAZHERAHMBENERN, . wK2
B (astragalus polysaccharide, APS) fg 7E /& #b &
P R SGC-7901 4l 34 S 5 2419 Lk
(angelica sinensis polysaccharide, ASP) 1] if5 &
BUEANN caspase BRI NIFE ST A
PRSI BE ST 2 B, ACPS 7i/NEUA N X B16 B %K
S AW S A AR D, AL AT Re 5 R T LA S g
BRI A R T A G . AEA RS S H, CCK-8 &
R ACPS Xif M J# SGC-7901 4 Jifd i) 43 gt EL A5 411 fil
YERT; 4SRN 3 7~ ACPS RE1S T 1B e 4 A 0
T2, VE R S R BEARA A .

Caspase FIEAEMMIET- (5 515 T2 Fit 2 A%
LME] . Caspase-9 & T Fiiftlh caspase, ZEAE
NV 20 A F T A TR TE Ak, AATITEG %00 caspase-
3.caspase-7 ‘T E 40 M o, A S I A A R B,
ACPS fEHIF A\ B & SGC-7901 41l 48 h J5,
Western blot 71k, pro-caspase-9 & [ 315 F [%,
L v 3 A 1, X U B ACPS RE TG A 18 9
SGC-7901 i caspase-9, NI F AL JH T,

PARP 2 {Z fA7E T A A% 4 b i — Fh 2 D) g
fiti. PARP 255 1 45 il 241 ffw P 4% €2 1< B HIL 7 51) 45
P, PR A G R S5 A AR TR T AR AR T
AT Beiy PARP 25 R, mT Lk S fESE T 20 Y
HALELR) DNA B SRR, T dh— R 51
A= Ak 2 G Sy 78 #, DA T At £ O T %) IR 3
77000, ARSEy o ACPS HJ L I 1 i ok I i 11
PARP 21k, il PARP X515 DNA &, T SE
IR 240 B P T

h T 2 D IR PR AR 2 88155 &k SGC-7901
MIPE TR o> AL, B E R T 22 B AR
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fiff ( mitogen activated protein kinase, MAPK) %%
BB S 3% 4 i A2 i p38 Tl B% ., p38MAPK 1 4 ity
JHT- A c-myc ik BE#R 1L p53 .25 Fas/
FasL /0T 155 Bax #0725 L2 M ik 25 51
-0 EW MM LB, 4 B4R SGC-7901
K H it 25 Bk SGC-7901/VCR ¥ 77 76 1% £ 19 p38
MAPK, A Bk T LG RS P38 1Y 176 P 1 i M T A
FEUIRE TG PEROVE s £/ S5 2 R ST R PR B - M
I Al 0 P38 MAPK T %, B A 9% BAC823 4ilify
5 S IR T AR R B, TR EE ACPS
EFI N B SGC-7901 4iifil 24 h J5, p38 MR kK
S, dE— 2 0 5% & BL, p38 4 S Mk B0 5
SB202190 #] LAl ACPS X} p38 i J& (s VE
H[REH04 T ACPS %} caspase-9 1 PARP Y41
YEFT, U] p38 i - PE il ettt ACPS 5214
MuET-AEH , $78 ACPS 1] R 4 #47% p38 MAPK i&
7S N\ B SGC-7901 ZHfu T,

M ARSI AR R W], ACPS TEARANAT K454 i
SGC-7901 4 Jid 34 78, 5 3 I 1= 1 4E H5 W% p-
38MAPKs {5 5 il i, ¥ — 4 5 2 caspase-9 Fi
PARP W30S , Wl g2 ik S B A R A W T o
THLHIZ—. HAT ACPS Ay 2 B4l 3 4 A%, 52 i A il
2y 7% ACPS A= W24 80 L 1 W 5% o WAl i — 254 &
BRIGHOAR Z W20 65 D P2 A B HE R, HF I T MR ALk
A 5 Z 0 IR A T IR Y T F 9 1) — A T, W&
WEIS A AW (0 T S g I B 2 A

2 % X W
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