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Study on the Mechanism of Enhancement Effects of Astragalus complanatus Polysaccharides on the
Proliferation of Meniscal Fibrochondrocyte Cells in Rabbits

SHEN Huarui', AO Liang', WANG Lisheng', WANG Guoyou', HAO Qi', LI Ting’(1.Dept. of Joint Surgery, the
Affiliated Hospital of Traditional Chinese Medicine of Southwest Medical University, Sichuan Luzhou 646000,
China;2.School of Pharmacy, Southwest Medical University, Sichuan Luzhou 646000, China)

ABSTRACT OBJECTIVE: To study the mechanism of enhancement effects of Astragalus complanatus polysaccharides (ACP)
on the proliferation of meniscal fibrochondrocytes cells in rabbits. METHODS: The meniscal fibrochondrocytes cells were isolated
from 1-month-old New Zealand white rabbits. The meniscal fibrochondrocytes cells were divided into normal control group (PBS),
positive control group (glucosamine sulfate, 10 mg/mL) and ACP high-dose, medium-dose and low-dose groups (40, 20, 10
mg/mL). The morphology of meniscal fibrochondrocytes cells were observed under microscope. Cell proliferation rate was detected
by MTT assay. Cell cycle was observed with flow cytometry. ELISA assay was used to detect relative expression of medium
collagen type II (Col II ) and alkaline phosphatase protein (ALP) in meniscal fibrochondrocytes cells. RT-gPCR and Western
blotting assay were adopted to detect mRNA and protein expression of transforming growth factor B, (TGF-Bf.) and bone
morphogenetic protein 2 (BMP-2). RESULTS: After cultured for 72 h, meniscal fibrochondrocytes cells were fused into a single
layer, and most of them were slender type in appearance. Compared with normal control group, the proliferation rate of meniscal
fibrochondrocytes cells and the percentage of cells at Gi/G, phase were decreased significantly in positive control group and ACP
high-dose, medium-dose and low-dose groups (P<<0.05) ; the percentage of cells at S phase, protein expression of Col Il and
ALP, mRNA and protein expression of TGF-B, and BMP-2 were increased significantly (P<<0.05). Compared with positive control
group, inhibitory rate of meniscal fibrochondrocytes cells proliferation and the percentage of cells at Gi/G, phase were decreased
significantly in ACP high-dose group (P<<0.05), while the percentage of cells at S phase, protein expression of Col Il and ALP,
mRNA and protein expression of TGF-B, and BMP-2 were increased significantly (P<<0.05). The inhibitory proliferation rate of
meniscal fibrochondrocytes cells and the percentage of cells at G/G, phase were increased significantly in ACP low-dose group (P<<
0.05), while the percentage of cells at S phase, protein expression of Col II and ALP, mRNA and protein expression of TGF-f,
and BMP-2 were decreased significantly (P<<0.05). There was no statistical significance in above indexes of ACP medium-dose
group. CONCLUSIONS: ACP can promote the proliferation of meniscal fibrochondrocytes cells, reduce the percentage of cells at
G//Gy phase, promote cell transformation to S phase; the mechanism of which may be related to up-regulating TGF-,, BMP-2
mRNA and protein expression, promoting Col Il and ALP protein expression enhancement.

KEYWORDS  Astragalus complanatus polysaccharides; Meniscal fibrochondrocytes cells; Proliferation; Col Il ; ALP; TGF-B;
BMP-2; Mechanism
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F1(Col T )J&HE AN BT I B2 sy 2 — , A K
PUONAR R 7 HE R R S5 R B VR, B K T i 2
BB AN L B B R IE AR AR BB ER R (ALP) 24K
B & B AR R SRR ), HoAKE TS SR AR
IS AR VIR Y, Fe Ak A K R FB(TGF-B) K
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F]) ; BPN-50CHUV B! bk I 46 (5 5 2 AR}

HEEZG 2020455 3185 9



AR F) ; ECO 48 AT A g X S i (PCR) Y (3
[ PCRmax 2\ 7 ) s MP4 %I 5 7 5 7Kk {% ( 3 [¥] Bio-Rad 2%
F)) s XSP-12CAC B2 B i ( BG4S AU B A
FRAFE]D .
1.2 ZZ@m5idH

oA 220 (B8 it s A M B R BR A | L it
S 1T1211C, 46 . =96 % ) 5 UMEEL (MTT) He {4 3 46
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i E ALY (HRP) ARic L AP e ey BRE FH G (1gG) —
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SPF v 22 K e 1 H i, 1 A% IR & 0.75
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BT AL 5% 10" 4N ALEER T 96 LA, 43 M IE
O B | PH X B2 (Bt R 2 S 4 % B , 10 mg/mL, 7]
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b R LSRN A Y A AR O
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72 CHEA 10 min. FRJE RPN BT 8AF X 45 £L el
HEAT 538, LA B-actin ° P 21158 TGF-B, . BMP-2 mRNA
IR KK
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2.7 WHFEHEXREMM AP TGF-§, . BMP-2 EH %
KK R ImE R
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Bl HEERMTEESZERHE(x100)
Fig 1 Micrograph cell morphology of fibrochondro-
cytes(x100)
3.2 {HEIEENFIRNESR
IR X B2 LU, B B AN 567 20
H AR ek 2 20 R 24,48 .72.,196 h i 4 4 i 4 SR A
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I R FFRAR (P<0.05) , Y031 1 22 WA 0] 2 2 2 1%
5 24,48 72,96 h Ji 4 J 384 7 400 ] A 2 2 2 T s (P<
0.05) , Vo3l Z M rhfl it 2H 4 L 15 77 24,48 .72.96 h )
MMM R 22 RGBS TR ER 1.
®1 BEBDEEMFZNELER (x+s5,n=5,%)
Tab 1 Results of cell proliferation inhibition rate for
cells in each group(x*s,n=>5, %)

45 %4h 48h Nh 96 h
R4 0 0 0 0
PRt e —748+1.25* —1275£220° 235414170 —3240%531°
UHFEMEARA —986£120%  —15984301°  —2683+454"  —4186+592°
DRTFERAEA —745£ 119" —1282£220°  =2320%419°  —33.18%5.63°
DT ZEEREL 5634100 —083+1.08°  —2085+426  —28.774549"

T T IE R A R, * P<<0.05; 5 B AT B 2H Lha ,"P<<0.05
Note: vs. normal control group, * P<<0.05; vs. positive control
group,’P<<0.05

3.3 {HREFEHAt ML R

55 IE R X B g, BEA X B 20 AN Vb Bt 20
W AR AL G /G AN 7 43 He 35 3 A, S 4 i
HA Y B E T (P<<0.05) . 5 PHPEST B4 e, Vb
B2 A2 GG A I A 43 e 3 A, S 94
I o e T (P<<0.05) s VPAEF 2 BRI =41 G /G,
A A 43 b 25 T, S HHAH AR A 7 b B BRI (P<
0.05) ; VP 3l F 2 Hh ) 2H G/Go 3 S W14 i & 40 Lt
ERIGIFE SR 2 3R 2,
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1200 4 S:21.15% 1200 4 S:29.67%
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Fig 2 Cell cycle flow charts for cells of each group
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FR2 BAMBBAPESLLNEER (x£s,n=5,%)
Tab 2 Results of percentage of cell cycle in each group
(x*+s,n=5,%)

40 G/GH sl
R 7512529 21154229
ey 63.12£4.68° 2967£2.75°
W SRR 57.60£407° 33531265
e el 633344147 2916+256"
WITF ARG AL 08454423 B84E2417
e 5 IEH 0 BRLH A, * P<<0.05 5 5 FIYEXS BRZH [ #5, "P<<0.05

Note: vs. normal control group, “ P<<0.05; vs. positive control
group,“P<<0.05

3.4 HHEH Col T ALP E BHE3T FiE K FRM LR
5 IE RN BRZE L5, B X B A st 220
i AR 4 P Col T ALP 25 [ 3R 37K 734 i 2%
THE (P<<0.05) ; 55 B X BRZH LU, VDot 20 M v R o
LA Col 1T \ALP R KKV 23 T (P<
0.05) , ¥b3 ¥ ZHHI R T 2L 40 it v Col 1T ALP 2115
TRKOF- 34 ki ZEREAR (P<<0.05) , ¥0 5t 2 Ml v 5] o 2 24
JiHh Col T \ALP 25 F13RB K V- 22 S R Ge it 3 3L, 1%
W3,
x3 HHEMET Col I ALPEARIEKFRNLE R
(x+s,n=5,ng/mL)
Tab 3 Results of protein expression of Col Il and
ALP in cells of each group(x*s,n=5,ng/mL)

45 Col T ALP

IER AR 23444268 16254235
TR R4 62155643 439478
DT EHE A 99,61 +826* 79.69+5.93*
Wms Lilie] 6540£6.08" 45331609
YHTFERIRAEA 48281465 2641 £2.58*

T I R A, * P<<0.05 3 5 B B 4L L2 , P << 0.05
Note: vs. normal control group, “ P<<0.05; vs. positive control
group,”’P<<0.05
3.5 4HiEH TGF-B, .BMP-2 mRNA Fik 7k F# 45 R
55 1EH X BB 4H Fe A, BH X BEZH FIVD 56 T 2 0
W ) A H TGF-B. . BMP-2 mRNA ik 7K -1
WETHE (P<<0.05) 5 S BHMEXT IR Hed , Vst T 2 e
)5 2H 40 it H TGF-B, . BMP-2 mRNA ik 7K -2 g 3%
F+ 85 (P<<0.05) , V031 22 BHAIK 55 2 20 20 Jid H TGF-B..
BMP-2 mRNA 35 /K-35 i 2 FE AL (P<<0.05) , 1D 361
Z b ) 2H 40 i P TGF-B. . BMP-2 mRNA ik 7K F
R IGIEE LR 4,
3.6 ZAMIT TGF-B, .BMP-2 & A Rik/KER LR
551 H 6 R EL A, PR BE AL ANVD 61 2 i
i AR5 2H 41 TGF-By . BMP-2 35 [ % 1A K F 14
F TR (P<<0.05) ; 55 PHVEXT REZH o4, VD3l 2 bl e 51
AN TGF-B, .BMP-2 3 [ £ kK 1 8 & T 5
(P<<0.05) , ¥baiiF Z IR S 41 40 g v TGF-B, .BMP-2
T IR K 1 B E AR (P<0.05) , Th 3t T 24 b 3

hEHERE 200EEs15FE

AN TGF-B, . BMP-2 & 1R K £ F G2
B TEULE 3. %5,
R4 HAMI S TGF-p,.BMP-2 mRNA Rik K Fid
MEER (xts5,n=5)
Tab 4 Results of mRNA expression of TGF-f ., and
BMP-2 in cells of each group(x +s,n=5)

415 TGE-B, BMP-2

R 0.26%0.04 0443006

PR XTI 0.65£0.07" 0.87£0.08°

Wi 2R Al 097+0.14* 12140147

W LAl 068+0.06° 0850.09°

W ZREGH A 042+004 067007
e HIEH R4, * P<<0.05; 5 FEAE X HRAL L 4%, *P<<0.05

Note: vs. normal control group, * P<<0.05; vs. positive control
group,"P<<0.05
TGF-B, — D D TS o— 44 kD
BMP-2 -— S G T S 17kD

i G GEED GEED NS M 00

IEFXTIA XTI YA F b WAl r 2 YTk
A A ORI

B3 JAMEP TGF-, . BMP-2E B RiAFHEIKE
Fig 3 Electrophoretograms of protein expression of
TGF-B; and BMP-2 in cells of each group

#x5 HHMAETGF-B,.BMP-2EBFRILAKFRNER
(xts,n=5)
Tab 5 Results of expression of TGF-p, and BMP-2 in
cells of each group(x*s,n=5)

Bk TGE-B, BMP-2
R IRAL 023+0.02 0.37+0.04
PRt e 0.52+0.06" 092£0.09°
Wi AR AR 081£0.08 133£0.18"
WHTFZR AR 0.55£0.06" 0.95£0.08°
VAT ZHITA A 0.38£0.03" 0.59£0.06"

Note: vs. normal control group, * P<<0.05; vs. positive control
group,"P<<0.05

4 Tig

A MR R BRAE S A Rz sh i, R R
KATHIHUBRNE LA , Fe & P BT N RERERT . %4
ASREUTEAMSCY R, B BEE . HAT, IR R
TR A ARG YT A B 7, FRATIR e e
TIIRE A S R0 B T SO D FOR AR
o FRPERT REZY

CE T, AT RGP G VAT HAT AN
BY RS, W TR PR RS A0, v
BT AT R R ILAAAE T e 4R s K s shRE
RS IF IR ANV S8 S ST RV IPN- K o
FRGRAN™ . UBE T Z MR VS T 00 EE 2 — (B
XTCE A AP AT R DLARE . BT, A el
PP B 22 B Ak PR G 2B 2L, 45 R R B, Vb3t T 2 hl
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BMP-2 mRNA J % [1# 35 K, itk 8, Col T Al
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