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BbE SD K R 60 2, KAALH A 97 Lok A8 F K20, 440 30 2 R IRIP L Iurk ik M B R SAMER A R s ROR At A
WUBT B34 3K AT AN B BOULE MY 8 = 2 AR SF 34T 54, KRR CCK-8 3 & ASA t97 £ 31428 rBMSCs 32 74 69 %5 vf1 , 27 4%
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ASA(10° mol/L) #8 , ASA(10” mol/L) £84» ASA(10® mol/L) 28 rBMSC ¥4 753 2% & T ASA(0 % % A& mol/L)4d , v& ASA(10° mol/L)
HHh R %™ ASA(10" mol/L) 21 . ASA(102 mol/L) 8 . ASA(10° mol/L) £8F= ASA(10* mol/L) £41 rBMSC ¥ 74 & # 1% T ASA
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21 . ASA(10 " mol/L) 284= ASA(10* mol/L) 41 ALP M3 2% 35 T ASAOmol/L)28, B 5% 14 R ALP #WZHTH 7T X, £F-¥H
%3t # N (P<0.05), 5t rkss ASA 405 F 484 & B ALP OPN #= RUNX2 #83F mRNA ik K-F 2295, £ F A %t
&30 (P<0.05);5 ASA Za1t45, wortmannin 28 %, B 48 % 2 B ALP.OPN #= RUNX2 A8 *} mRNA % ik K-F¥ 2 EFEIK, 2 7H
%3t & L(P<0.05), 5stmEarkss, ASA 41 PIBK p-AKT & @ 2k K-F REHE, £2F A%+ 3 EL(P<0.05);5 ASA 41k
%, wortmannin 28 PI3K . p-AKT & & £ ik K-F 2 M4k, £ F B A% FE L (P<0.05), Z5it:ASA (L85 R 4R rBM-
SCs 3¢ 74 ,3% 7% ALP i& 14,38 7% ALP OPN f= RUNX2 #4 & ik , M PI3K i #-4p4] /) wortmannin MK, T iX 26 %, B 46 A, 554K T
ASA #5585 PIBK . p-AKT 7K-F, % 9 ASA i#i it PI3K/AKT 4% 5 il #4542t 5 T # A 42 A 1BMSCs A% B 24K
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ABSTRACT Objective: To investigate the mechanism of asperosaponin (ASA) in promoting osteogenic differentiation of rat bone
marrow stromal cells (rBMSCs) in osteoporosis model. Methods: 60 female SD rats aged 3 months were selected and randomly divided
into ovariectomized group and sham operation group, with 30 rats in each group. The ovariectomy method was used to construct an
osteoporosis model. After the modeling was successful, the microcomputer tomography was used to obtain the three-dimensional image
of the microstructure of the cancellous bone and analyzed. The CCK-8 method was used to determine the effect of ASA on the prolifera-
tion of rBMSCs in the ovariectomized group.Analyzed the alkaline phosphatase (ALP) activity, and fluorescent quantitative PCR to de-
tect the expression of osteogenic genes ALP, osteopontin (OPN), Runt-related transcription factor 2(RUNX2). Western blotting was used
to detect the expression of phosphatidylinositol 3-kinase (PI3K) and phosphorylated protein kinase B (p-AKT). Results: Compared with
the sham operation group, the trabeculae number, trabecular thickness and bone volume fraction in the ovariectomized group decreased,
but the trabecular separation increased, and the difference were statistically significant(7<0.05). On 4 d and 7 d, the proliferation of rBMSCs
in the ASA (10”° mol/L) group, ASA (10° mol/L) group, ASA (107 mol/L) group and ASA (10*® mol/L) group were all significantly higher

*REWE - T DR E (20134211)
YEB RN A5 (1975-) 55 {4 B AT BT, BF5T 07 ) - AR SR A 71 B , E-mail: xuyong11355@163.com
(lsch H 497.2021-06-05  $%3Z H 1]:2021-06-28)



- 402 - MREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.3 FEB.2022

than the ASA (0 mol/L) group, with ASA (10° mol/L) being the most significant;while the ASA (10" mol/L) group, ASA (102 mol/L)
group, and ASA (10 mol/L) group and the ASA (10* mol/L) group was significantly lower than that in the ASA (0 mol/L) group, with
ASA (10* mol/L) being the most significant, and the differences were statistically significant (P<0.05). On 7d and 14d, the ALP activity
of ASA (10 mol/L) group, ASA (10° mol/L) group, ASA (107 mol/L) group and ASA (10* mol/L) group were all significantly higher
than the ASA (0 mol/L) group, and the ALP activity on 14 d was higher than that on 7 d, the difference were statistically significant (P<0.
05). Compared with the control group, the relative mRNA expression levels of the bone-related genes ALP, OPN and RUNX2 of ASA
group increased significantly,and the difference were statistically significant (P<<0.05); compared with the ASA group, the relative mR-
NA expression levels of the bone-related genes ALP, OPN and RUNX2 of wortmannin group were significantly reduced, and the differ-
ence were statistically significant (P<0.05). Compared with the control group, the expression levels of PI3K and p-AKT protein in the
ASA group were significantly increased, and the difference were statistically significant (P<0.05); compared with the ASA group, the
expression levels of PI3K and p-AKT protein in the wortmannin group were significantly reduced, and the differences were statistically
significant (P<0.05). Conclusion: ASA can promote the proliferation of osteoporosis model BMSCs, enhance the activity of ALP, and
enhance the expression of ALP, OPN and RUNX2.The PI3K pathway inhibitor wortmannin reduce these osteogenic effects and reduce
the levels of PI3K and p-AKT induced by ASA. ASA promotes osteogenic differentiation of osteoporosis model rBMSCs through

PI3K/AKT signaling pathway.
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g >98% , IR AERE IR Eh g2 vp R /K (PBS)Hh , % 3 J 7F -20°C
HECIRTE. K RIWTEEF RO ()G RAF . MR
DURH R 2 18 15 25 56 (DMEM) iR 48 il v (FBS) I A db 5t i
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(251.0% 3.5)g, 60 KRB0 UP ST BRALFBRTF-ARAL, &
20 30 H o SRIGEEIRR D EE B BTBAME A, I s A
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KA SEEEALSE 40 HORER, R4 20 1, R4S B L o
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RS =A% rBMSCs., B4l G I 525640, AR AT Jo 8250 5
o, TERGFRELAIN 10 mM B- HmBERER .50 pe/mL HTIF IR
1 10% mol/L 1 FEKA A Jl i 5 7R 3L U
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B HLYIBR A 1BMSCs Dk 2% 10° A2 Jifd / LAY %5 B 5 Fh T
96 FLAR, & ANl M B i) DMEM il ASA(0.107.102,103 10,
10,10, 107 F1 10* mol/L), B-MKREH 6 MEE L. 5 HI#H
1R 4R T RINA 10 uL/ FLIY CCK-8 W SR 4l
JiEF 37CH RIS Lh, #5230 10s J5, M 450 nm b
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JERE 3 AEEAL . WEIER 7814 KRG, H 02%R L B
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1.7 % EE PCR #&ill

P B PCR i i B 43 AU AH e i B A [ALP B 2
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YIBk4] rBMSCs 80 F 6 fLAR (4% 10* A4 / L), }5 37 F
% ASA(10° mol/L)#1 / 5 wortmannin (50 uM)F il 55 37 5
FORNREAS 3 AEE L. EAES 48 h 5, H R Al
W, ] Trizol 73R HUE RNA, 7ERES: FFI A A% R Tl
I LUTHBRAT /] DNA {554 SR RNA FEASH] cDNA S ki
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JE 5 BARER, 50 wg B BT B 5 min, X5 SDS-PAGE 4359,
%% PVDF Ji, FH 5% BSA 7¥ TBST % ik b5 240 f jet
Rifif5 541 PIBK Fl p-AKT —#i7E 4 C T F LK. SRJ57E TB-
ST el 3 1K, 15 min, 5 Z 41 (1:3000)7E i T & 30 min,
ARG sR A2 BT AL S, DU T 52 56 ik B W U fEL AR X
B-actin AWM
L9 Srit=FiE

R FH SPSS22.0 it ot PrASimEEE =K, £
ZH ] LU BRI R 7 2501 THE BORER A3 e briz
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Table 1 Microstructure parameters of cancellous bone by microcomputer tomography

Groups Trabeculae number(1/mm)  Trabecular thickness(mm) Trabecular separation(mm) Bone volume fraction( % )
Sham operation group 4.36% 0.17 0.33+ 0.01 0.28+ 0.02 37.2+ 3.1
Ovariectomized group 3.52+ 0.11 0.24+ 0.02 0.36x 0.02 14.1£ 2.0

T value 10.634 8.947 9.614 57.016

P value 0.005 0.010 0.008 0.000

2.2 rBMSC #3a g R

B 1 RMEARFUE ASA U0 Y] FR4] 1 BMSC HiFE Y
S A A R RS2 E (P>0.05) #2785 1 K ASA
% rBMSC BAFH ToR4 M, (E45 4 RANE 7 K, ASA (10° mol/L)
41 . ASA(10° mol/L) 2l .ASA (107 mol/L) Z1 F1 ASA(10* mol/L)
21 rBMSC 4% 15 i} 2 25 F ASA (0 mol/L) 4 ; 1fij ASA(10"
mol/L) 41 ,ASA (102 mol/L) 41 ,ASA(10° mol/L) £ il ASA(10*
mol/L) 20 rBMSC 3478 i Z X T ASA(0 mol/L)4H , 2% R ¥ H %
2 L (P<0.05). #2775 ASA(105.10°.107 F1 10 * mol/L) Lk
FE AR 2L DRI S IR ZH rBMSC RS, LA ASA(10°
mol/L) 5y i 25 , i ASA (107,102,103 1 10* mol/L) ] 4171 41
BMSC #1754 , ) ASA(10* mol/L)5: &, W3 2.
2.3 ALP iE &N

57 K 14 K, ASA10° mol/L)Z . ASA(10° mol/L) 4 .
ASA(10”7 mol/L) 41l ASA(10* mol/L) 4 ALP {144 i 2% 5 T
ASA(0 molV/L)41, HAS 14 K ALP 3G MR T4 7 X, £ 7B S
8 Y (P<0.05), HORAFIMKE ASA th ALP [3E P41

i, Hod ASA(10° mol/L) £ ALP 1% PRI B 3%, W3k 3., 3
B ASA(10° mol/L) 2 Fl3 U1 S YTk 4] rBMSC R B 4T i) et
W, B, JFEsL R TR E .
24 KEHEERE mRNA RikKFE

5% R4 L #5 , ASA 41 kB AH 56 3% A ALP OPN #1
RUNX2 % mRNA FRikKTF-BEFE, ZRAEFITTFEX
(P<<0.05); ifif wortmannin ZH ji% B #H 3¢ 3& [Nl ALP OPN fi
RUNX2 #fXf mRNA RiKKPZUAK, 2Z7TG 7R X
(P>0.05), 5 ASA #H X%, wortmannin 2H i, & FH S5E 5L ALP
OPN Fl RUNX2 #H%F mRNA Rik/K - EREAL, ZRA5E
TR L(P<0.05), L3R 4, W] ASA VYT 0 1M T O]
[ike rBMSCs pi 8 2 H ik, 1 PI3K i 45 wortman-
nin T4 ASA 75 S0 N YIBRZL (BMSCs Jla HE N K ik
2.5 PBK.p-AKT EH &%

SR IRZH HE#, ASA 2H PIBK  p-AKT 2 FIRIA/KF- R 3 T)
&, ZRA%H#E L (P<0.05); fj wortmannin 2§ PI3K |
p-AKT & HRBAK PR K, 2R TGHIT2#E L (P>0.05),
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5 ASA 21 It#:, wortmannin 2 PI3K \p-AKT fEH#k /K5 87T PI3K .p-AKT Bk, FH ASA ifiid % PI3K/AKT i
RN, ZRBARITFEL(P<0.05), W3R S, K 1, #7x  FARMONEYIBRZ rBMSCs Bl E 434k
ASA BT I FI T PIBK p-AKT [¥)3%3k, 1fii wortmannin

F2 EIREARET RN ASA I IR EYIBR4H (BMSCs AR50
Table 2 Effects of ASA on rBMSCs proliferation in ovariectomized groupon 1 d,4 dand 7 d

OD value
Groups
1d 4d 7d

ASA(0 mol/L) group 0.75+ 0.08 1.12+ 0.10 1.63+ 0.17
ASA(10" mol/L) group 0.66% 0.07 0.72¢ 0.10% 0.83% 0.12%
ASA(10? mol/L) group 0.71%+ 0.08 0.69% 0.08% 0.92+ 0.15%
ASA(10° mol/L) group 0.68%+ 0.08 0.58% 0.07¢ 0.79% 0.14%
ASA(10* mol/L) group 0.54+ 0.06 0.49+ 0.05% 0.35+ 0.04¢
ASA(10”° mol/L) group 0.76+ 0.08 2.16+ 0.23% 2.54+ 0.25%
ASA(10° mol/L) group 0.73%+ 0.08 1.97+ 0.15% 2.44% 0.24%
ASA(107 mol/L) group 0.67+ 0.07 1.88+ 0.14*% 236+ 0.23¢
ASA(10%® mol/L) group 0.64% 0.06 1.65% 0.13% 2.18% 0.20%

F value 0.967 37.261 29.641

P value 1.063 0.000 0.000

Note: Compared with ASA(0 mol/L) group, ¥P<<0.05.

F3 FTRE 14X ALP FHERT
Table 3 ALP activity teston 7 d and 14 d

ALP activity ratio
Groups
7d 14d
ASA(0 mol/L) group 1.00£ 0.01 1.00+ 0.01

ASA(10”° mol/L) group 1.82+ 0.22% 2.49+ 0.32%*
ASA(10° mol/L) group 1.69% 0.20% 2.03+ 0.30%*
ASA(107 mol/L) group 1.53+ 0.17% 1.85+ 0.24%*
ASA(10* mol/L) group 1.44% 0.15% 1.73+ 0.21%*

F value 24.063 43.063

P value 0.000 0.000

Note: Compared with ASA(0 mol/L) group, “P<<0.05; Compared with the same group on 7 d, *P<<0.05.

* 4 U BEXERE mRNA RikkF

Table 4 mRNA expression levels of osteogenesis related genes

Groups ALP OPN RUNX2
Control group 1.00+ 0.01 1.00+ 0.01 1.00+ 0.01
ASA group 2.76+ 0.38% 431+ 0.62% 2.78+ 0.42¢
Wortmannin group 1.20% 0.13* 2.00+ 0.36* 0.88+ 0.08*

F value 36.095 22.085 30.691

P value 0.000 0.000 0.000

Note: Compared with control group, ¥P<<0.05; Compared with ASA group, *P<<0.05.

B TR ™ B A A R T AN B BT, 1 I

3 L) H
RES EFEYF, P AFar, KBIREMNRE | AFNESERE
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% 5 PI3K.p-AKT BEE&E
Table 5 Expression of PI3K and p-AKT proteins

Groups PI3K p-AKT
Control group 1.00+ 0.01 0.60% 0.01
ASA group 2.35+ 0.27% 1.26x 0.14%
wortmannin group 1.18+ 0.12%* 0.51+ 0.08*

F value 9.561 6.534

P value 0.005 0.037

Note: Compared with control group, ¥P<<0.05; Compared with ASA group, *P<<0.05.

ASA
group

wortmannin
group

Control
group

B 1 ZER%&MEXEEN PBK.p-AKT ZEARIZE
Fig.1 Expression of PI3K and p-AKT protein was detected by Western blot
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H ASA 1S IR IR ZH rBMSCs 1B 40k ; ASA 597 i 2%
P2 T URSEAIRRZH rBMSCs AUE S g3k, 1M PI3K 1 i 40
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WL 3- BEIRNR R RGN B RO, il 56 F PIBK 558 %
FIBFR IR T PIBK/AKT {5538 B A2 B BRsibn o i 2 5,
KM, TCIS TR IE 5 R AT, PIBK/AKT 38 AR 2 2 4
FasE PG

ZE Lk, ASA REfEIE B B AME Y rBMSCs HA%H , 3458
ALP 3, #4938 ALP OPN I RUNX2 {321k, i PI3K 3 J& )
il 7] wortmannin FFAR T X s BAE, JERRIR T ASA 531
PI3K ,p-AKT /K-, 7] ASA jE it PIBK/AKT {558 B2 E B
FRHAMET rBMSCs 8L -
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