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Study on the Effect of Astragalus Polysaccharide on the Proliferation of Human Neuroblastoma SH-SY5Y
Cells

GAO Xiao-hong, JIAO Hai-sheng, ZHANG Xue-chen (Lanzhou University Second Hospital, Lanzhou 730030,
China)

ABSTRACT OBJECTIVE: To investigate the inhibitory effect of astragalus polysaccharide (APS) on the proliferation of human
neuroblastoma SH-SY5Y cells. METHODS: After the cells were cultured with 0 (blank control), 25, 50 and 100 mg/ml APS for
6, 12 and 24 h, MTT method was used to determine cell viability and calculate inhibition rate. Following cell cultured with 0
(blank control), 25, 50 and 100 mg/ml APS for 24 h, Hoechst 33258 fluorescent staining was performed, and then cell nucleus
morphology was observed under the fluorescence microscope; flow cytometer was used to detect the distribution of cell cycles and
apoptosis; western blot was employed to determine the expression of extracellular regulated protein kinases (ERK) 1/2 protein in
cells. Enzyme linked immunosorbent assay (ELISA) was conducted to determine the contents of interleukin 2 (IL-2), IL-6 and
IL-12 in the cells. RESULTS: Compared to the blank control, those cultured with 100 mg/ml APS for 6 h, 50 and 100 mg/ml APS
for 12 h and 25, 50 and 100 mg/ml APS for 24 h demonstrated higher inhibition rate. After the cells were cultured with 50 and 100
mg/ml APS for 24 h, those in Gi/G; phase increased and those in G»/M and S phases decreased, and the contents of IL-2 and IL-6
increased. After cells were cultured with 25, 50 and 100 mg/ml APS for 24 h, the apoptosis rate was higher, densely hyperchromat-
ic fragments in cell nuclei and apoptotic bodies appeared, the phosphorylation level of ERK1/2 protein in the cells was lower, and
the content of IL-12 was higher. There was statistically significance (P<<0.01 or P<<0.05). CONCLUSIONS: APS can inhibit the
proliferation of SH-SY5Y cells by arresting cell cycle and inducing cell apoptosis through a mechanism which may be correlated to
the decrease in the phosphorylation of ERK1/2 and increase in cytokine.

KEYWORDS Astragalus polysaccharide; Human neuroblastoma SH-SY5Y cell; Cell cycle; Extracellular regulated protein kinas-
es 1/2; Cytokine
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TR Z M (Astragalus polysaccharide, APS) J& M 75 FE
PR EBEM RS 2 — , BT BRI PO T L
PHAT LR G e Dy RE A5 220 25 B2 A FH O, DR Ao R B
HEA W22 0P o 76 Y, (BB HLs H ET A B
WFFE S , v 24 2200 38 5 38 o T 100 240 L A8 50 28 11 s (Ex-
tracellular regulated protein kinases, ERK ) F1/5¥, Z F 41 fitd [X +
[/ 3R 2(IL-2) \IL-6  IL-12] AR 2 25 e 4 i
) 3 8 R R T A R SRR I A b 2 e PR AT 5 1 A
Mo ARBFFE L L WLEE APS X A b2 B4 iR SH-SY5Y 4
L GE AT PR T 52 A R T 8T, DA R EETIR
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80i B9t B % ( H A Nikon /> vl ) ; EPICS XL B4 xCAMiE
% (3% Beckman 2\ ) ) ; ELx800 FUifhr% (35 [ Bio-Tek 23 1)) o
1.2 @S5

5T APS (R HEFE I il 24545 PR A L it 5 : 220040086,
FIAS : 250 mg/37 ) s DMEM/F12(1: 1) B3R5 G4 i3 (£ 1
Gibco 2\ ) 3 20 L I T-2% 51 Hoechst 33258 ¥l 4 . RIPA ZLf#
T 3 A R W R A R R ) R B K (10 JT wL) BERE K
(100 mg/L) \TL-2 B 1B 5 B8 W B (ELISA )i 57 £5 \IL-6 ELISA
A6 IL-12 ELISA BRI &3 B 32 = KA EARVEGE T
A MR & (R B R A IR WD) s p-ERK 1/2
B APRTTRED TR  f-actin (3 [F Santa Cruz 23] )
1.3 4HAf

SH-SY5Y 4l B 3 bR A s o o0 (ATCC) o
2 FHiE
2.1 ZHRERIEESE

LI 109 G 45 I35 . 10 73 w/L 75 85 2 1 100 mg/L 4555 &
B DMEM/F12(1: 1) 853558, T 37 °C 5% CO, 55 354 b HiAL
L3555 SH-SYSY 41t
2.2 {HAEINEHIERNE

BOw) B A 4 B SH-SYSY 21 A, il jig 40 At 234, A 40 000
ml A A R R T 96 FLAR [34 AL T T TR 5 R R 9% vpi
(PBS)IE 7], T 5% CO,.37 CHFH o 4404 = 80% ~
90 % W} LA IS WV R 97 5 h, LI 25.50,100 mg/ml APSPf1) G
ML 3G SR gk 2 2 00 6 . 12,24 h )5, BFLINA 0.5%MTT
VU 20 pl, AREEE TR 4 ho ZOLIESR /N IR BFLINER IR, &
FLINA 150 pl —H L TF A (DMSO) , & TH IR FAR3HREY 10
min, {45 YT R . DABEFRR A 490 nm A< AR I 2 5%
B (OD) , {44 25 Wi =R [ (25 [ % HE OD — FH 24 OD) /43 [ %)
8 OD*100% 1 S 2 B e B (1Cs0) o 3 11 X HE S 8 TG iy,
HE A, R R 6 N E L.
2.3 HpEZREMNE

PO AR K T SH-SYBY AL LA 2% 10° AN/ LA RhF Al i s
FEMR, 37 C 5% COLMF F R SR, Rr Al iEmlA 80% ~90%
B DAL LR 35 5% 5 h, LA 0(%8 (% ) 25,50, 100 mg/ml
APSPIHTC IS B SR 3 I A I, A e b5 55 24 he WA, il
AN Fr MR Hoechst 33258 371 & Ui B 5 HEA THRAE , S5 1R
T YA, 15 min, W B UL €43K , PBS BEi%k 2~ 3 1R, 2606 s T
WMERAMMRIELS  REEG, AR EE 3R, Fkik3
ASEATREAS . 23 P A LA i TG 1 375 15 7% 3 e 4tk
24 HREEBPAHFATERUE
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Y AN A 38 25 i v B ) 2,37 T ik, A4
TS PBS PEANNE 2 Uk, WA 20 , AR 4 4 6 ST 300 5 4 M o T
AT G 150 BH A5 25 R AT 4R L R P 9 e 6 A SRS Y0 240 i )]
A A A T O . 25 6 BE D i G I 3 B 3R 3 i, A
— TR R 3R AL
2.5 ZHEH ERK1/2 E BB Lk ElE

Western blot P M H 85 ik . g3 ab B 5 24
WSS R R 2.3 R vk . WSCEE AN, i AGE 1t RIPA 247
& (5 100 pl RIPA H % 4 pl 25 1 004 700 L 10 pal ol i 410 i)
F) vk F 2% 30 min, 4 °CF .12 000 r/min &.0> 20 min, B F &
T, Wbk B R (BCA) T 5 VR 15 1, s s 8 4% 1 it
H30~40 pgo MA—HL (P p-ERK1/2HUIK 1: 500 F k),
4 CiIHRa , A I (1:1 000 i # , BUR i AL Wy ifibric ) &
IR 2 h, AR ATk (BCL) BB .. v Image pro
plus V7.0 FAR 43 HT 257 AR A0 D6 25 13 DL PF 22 40 i o ERK1/2
HBERR KT
2.6 ARFIL-2, IL-6, IL-12 & EE

Bt # A= K 3] SH-SY5Y 2 g, il Bl 4 i B ¥, LA 3% 10°
ml ™ 2 2 B R 96 FLik GUZ LA TR PBS L 7E) , T 5%
CO..37 CHFE . MAMIFEA 2 80% ~90% W} LA i Uk 3
F%5 h, LI5S 25,50, 100 mg/ml APSP Y G IV 5 55 S gk 2 1 55
AN 24 he SRR VRl , 5 58 A0 MR 0 200 6 PN 49 o
FI N, IR 7.5 cm. 2 000~3000 r/min &5.0> 15 min,
BV, $5 ELISA B S id B A3 ZE R AT 454, LARGAR 1YL
T 490 nm I K AR A FL OD, FFiebr v th 28 7 BRI 350 M TL-2
IL-6 JL-12 %518,

2.7 FEitFEFE

K JH SPSS 15.0 F b B B0 B d o 45 Al B 38 Jy i
BERL, LAX £ 5 28, R LSD A #HAT /M. P<<0.05 K245+
HgilE .

3 #£R
3.1 HREIFIRNELSR

Szs (% B A, 100 mg/ml APS 3535 412 6 h, 50,100
mg/ml APS B3 3£ 4l it 12 h 55 25,50, 100 mg/ml APS £ 3= 41 ity
24 hJE AR, 2R A G E L (P<0.01 B, P<<0.05) ,
FL 52 S (A IS ) RN ARt . 2R B I i 2 a2 SR L3R 1

F1 EHHEMBIIHERUNELR (x+s5,n=6)
Tab 1 Determination results of cell inhibition rates of cells
of all groups(X = s,n="6)

_— M, %
TREREL, me/ml 6h 12h 2%h
004 FIXIR) 0 0 0
25 18.41+3.04 28.79+10.02 414749.19"
50 26.81+6.84 35.36+7.62° 5046+ 12.63"
100 37.61£8.79° 50.68+11.87°  6525+1048°

528 P B HLA, " P<<0.05, " P<<0.01

Note: vs. blank control, *P<<0.05, **P<<0.01
32 YRR EVRER

296 AL 7T LA B2 A IR AN S 3 — 52 4
HEIH A6, 25.50,100 mg/ml APS K55 411 24 h )7 , 4l
LA 0]+ B AR TR O3 v G, A R T/ MR HH B B 77 APS
Jo R VR B B30, R T /MAKE i, B0 R T e . 4
B MER LRI 1,
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C
Bl SHMAZEEURER(x200)
A FINTIR B, APS 25 mg/ml; C. APS 50 mg/ml; D. APS 100 mg/ml
Fig 1 The observation results of cell nucleus morphology of
cells of all groups(x200)
A. blank control; B. APS 25 mg/ml; C. APS 50 mg/ml; D. APS 100 mg/ml

3.3 HWHEHSHIMATHEANESLSR

Has (% B A, 50,100 mg/ml APS #5732 4111 24 h 5 G/
G LB, Go/M S S LR34 5 25,50 . 100 mg/ml APS K%
FRAMML 24 b TR T, 2R A G L (P<0.01 8 P<
0.05) . ZH A oA FIJE T AR E A R LR 2.

F2 EZAMBEAPHSHATENELR (XLs,n=3)
Tab 2 Determination results of cell cycle distribution and
apoptosis rate of cells of all groups(x +s,n=3)

AR A %

TR, mg/ml /G, S Y, FT%, %
0(ZSFIXTER)  49.02+235 13.62+1.26  15.20+1.08 5.621091
25 55124222 12574099 16.04+127  1538+3.45"
50 6538+ 125" 11.37+236" 1441+226"" 32.56+4.21""
100 72.64£2.31° 10.64£1.38" 12.29+1.35"" 67.88+3.68""

5 RS, *P<<0.05, " P<<0.01
Note: vs. blank control, *P<<0.05, **P<<0.01
3.4 4T ERK12 BEEBELKENELER
52 (% B AL, 25,50, 100 mg/ml APS 3535 21 il 24 h
J& L A0 ERK1/2 8 BRI AT TR, 22 8 ST 5E X
(P<<0.01), -2 Brim v FEMCHME . AL p-ERK /2 R K35
MR A 2 23,

25X 25 mg/ml 50 mg/ml 100 mg/ml
_I}ERKI/2
_ﬂ-actin

B2 &AM ERKI2EABKER
Fig 2 Electrophoresis results of the expression of ERK1/2

protein of cells of all groups

35 HREFRIL-2. IL-6. IL- 128 ENELR
525 B8 Eb#2, 50,00 mg/ml APS 555241 /I8 24 h )5, 41
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e IL-2 \IL-6  IL-12 & 38 0111 5 25 mg/ml APS 55 3241 ifd 24 h
J& AR TL-12 S N, 22 A gt B L (P<<0.01 5L P<
0.05), #AfErPIL-2, IL-6., IL-12 & R 4 R % 4.
*3 HHEMAp-ERKIZEARENELR (x£s5,n=3)
Tab 3 Determination results of the expression of ERK1/2
protein of cells of all groups(¥+s,n=3)
i, mg/ml

p-ERK1/2 / f-actin

0045 FAXFIE) 9.75+2.21
25 7.63+143"
50 3.98+1.07°*

100 1.05+0.45%~

T HE PRI, *P<<0.05, 7" P<<0.01
Note: vs. blank control, *P<<0.05, **P<<0.01
F4 BAGMPIL-2, IL-6, IL-2EENELER (X £5,n1=3)
Tab 4 Determination results of the contents of IL-2, IL-6
and IL-12 in the cells of all groups (X +s,n=3)

AT i, pg/ml

JRERE  mg/ml

IL-2 IL-6 IL-12
023 FIXT ) 13.98+2.01 19.11+2.30 10.77+1.98
25 15.64+1.29 22.62+2.88 15.62£2.10
50 20.38+2.25" 35.67+4.60" 2539+3.11%
100 31264337 49.64+7.20 45.69+5.70"*

W 52 X, *P<0.05, %" P<<0.01

Note: vs. blank control, “P<<0.05, **P<<0.01
4 IFig

KA TEHEF A, A0A I T 5 R o R R R R TR )
FHET . APS BENS I T 2 Fp R AL ) R 107 FEARAIESRE
1, R F Hoechst 33258 Y a5 , @A I £E#1 100 mg/ml
APS BENSIFE S AN T, LT B B4 A2 W S A 08
AR, LR B PR T/ MAR ; TR A A a2 25 AR
R SRR E R AN A P TR Tk 5 (67.88 + 3.68) %, fix
IR MR 1 APS (25 mg/mD) VE G 4B E 1=l (15.38 +
3.45)% . 50~100 mg/ml ) APSAE 24 hJ5 , 7 24 A )
YA A A, &3 Go/G A RT (& EL i34 0, Go/ML. S 1A
B A9 AT, 38 0 S 2 I il SH-SY5Y 201 it 34 4 1) Ji A
AT BE B ANy GAE A S 3, 40E 25 e 4 A S A L A
T S P A s 5 H A

FE R AR AR5 T IR T R R R ERK B %
& EEAVER B AL 0TS i ERK /2 FR AR ST 4% 7 3 A% 1,
M3 —RIUE 555, 2 55 5 01k JES 45 40
JL B AR AR AN PR T4 R A e SO AR & B,
AN[E e BE 1) APS 7R 1 24 h )&, SH-SY5SY 2l o ERK 45 [
R AL KT R R, 2B APS 1] BE S 108 1 15 5 30 % 3100 71 41 it
B I 2 BT R RV E B

AN JE S0, AL P A0 I A T 42 2% ) A e ER
PN S5 R SO, LR ) A 1 A i aE Ak AT
R TSR DL A A N A4 GBS SR 2RI EE . AN
FAEMIR I LAk e fp R S L E A, HATIL-2,
L6 IL-12 B 5 R IRl a2y 7 I B4 APk, Kbt
FEHEN APS BT IR 7 F -5 JLRAT AR g T REAT ¢, an i
NI ZECA A APS REMS IR =5 far 0 /) BRBLE 40 it  5 % a 3i5
e 4 PR - TL-2  IL-6 . IL-12 . TNF-af¥ /K F-. 140, APS GEfE
FEUEFTARBITE AL, 01 H SR 2305 (ONKO) 4G , 386 in 5 4 i
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SYS5Y 4 A Y BEls F 3G A AR PN IL-2 S5 40 B X 14 KF-
AT S T RE AT R IR AR
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PHERES B 5 MA MBS 8GR . BB B .
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