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T i o 8 FoxO3a/Wnt2/B-catenin 18 B il
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T H A X 25 B LR BUE R A BV L O B AR AL . 770k i SD K RBENLY & 6 41, 43 TR AL AL A, P M
UL (JE/RMERE, 1.5 mg-kg ") B FE I AFAR  oh 5 700 i £ (20,40,80 mg-kg ™' ) F541 8 H ol ok 435 Ik A LU B9 5L 52 ok 46 22
JRRREREMER, RJF 6 Ji, MEB S22, H 1k, ELE 8 i, Bk S % W & (ELISA ) 50 & 4 W 2K B 5 2 (bone
gla protein, BGP) , & 45 2% ( calcitonin, CT) , ‘B £ #* & ( osteoprotegerin, OPG ) , ¥ ¥ % [H T-kB ( NF-kB) 52 & 7% 1k [H 7 B f&
(receptor activator for nuclear factor-xB ligand , RANKL) , § [ ( malondialdehyde , MDA ) , i3 % fk S Ef ( catalase, CAT) , 2 it H ik
i3 S AL W il ( glutathione peroxidase , GSH-Px) Flli# 4 1k 4 5% 1L Bl ( superoxide dismutase,SOD) & &, X HE X 5 2B 55 B 46 I 4 43
9000 5 e R AR ) B % B2 {EL (bone mineral density, BMD) , SR A = k25 il 3k 0 4 B2 5 AR W ) s A, R B R DG A
(Western blot) £ Il K LB B 41 41 v B-catenin, FoxO3a, Wnt2 ,p66™ , p-p66 ™ # [1 1) £ 3k . &5 5B B, ¥ K H 4
CT #l OPG /K- 1 3% J i , BGP #1 RANKL JK F- JUJ &8 35 B Ik (P < 0. 05, P < 0. 01) 5 B e HI 4 bk 25 7h o WA BB 9 BMD iR
B 04 d KRBT Bt KL J) (P <0.05,P <0.01) ; [AI, # AT 1 2 B AR MDA JKF (P <0.05) , 7+ CAT,SOD Hl GSH-Px
K (P <0.05,P <0.01), Western blot {755 , ¥ & H 3 1 3 BE I p-p66™/p66™ 7K - (P < 0. 05) ; F+ &5 B-catenin Fl Wnt2 &
R EIKF (P <0.05,P <0.01) 4l fi] FoxO3a $E HRIEAKF- (P <0.01), 5518 ¥ 1CH H REWS A B & M AL BN 10 &
B 58 I B A B B A L % A T g 5 L Y FoxO3a/Wnt2/B-catenin i fi 7 3¢ .
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Inhibitory Effect of Astragaloside on Osteoporosis in Ovariectomized Rats by
Regulating FoxO3a/Wnt2/ B-catenin Pathway

CHENG Peng” , BAI Yin-liang, HU Cai-li, LIAN Fo-yan, ZHOU Hai-yu
(Lanzhou University Second Hospital, Lanzhou 730030, China)

[ Abstract ] Objective; To investigate the effect of astragaloside on osteoporosis in ovariectomized rats and
its mechanism by forkhead box O3a (FoxO3a) /Wnt2/B-catenin signal pathway. Method: Female SD rats were
randomly divided into 6 groups: shamed operation group, positive control group (Nilestriol, 1.5 mg-kg™') , model
group, low, middle and high-dose astragaloside groups (20, 40, 80 mg-kg ') (n =8). The animal model of
osteoporosis in postmenopausal rats was replicated through bilateral ovariectomy. After 6 weeks, the drugs were
given by gavage once a day for 8 weeks. The serum contents of bone gla protein ( BGP), calcitonin (CT),
osteoprotegerin ( OPG) , receptor activator for nuclear factor-kB ligand ( RANKL), malondialdehyde ( MDA),
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catalase (CAT), glutathione peroxidase (GSH-Px) and superoxide dismutase (SOD) were detected by enzyme-
linked immunosorbent assay ( ELISA) kits; bone mineral density ( BMD) in lumbar spine and lumbar vertebra
was tested by double energy X rays ( DEXA), and bone biomechanical properties were analyzed by three point
bending test. The expressions of B-catenin, FoxO3a, Wni2, p66™, p-p66™° were measured by Western blot.
Result; Compared with the model group, the levels of CT and OPG were significantly decreased, while BGP and
RANKL were significantly increased (P <0.05) in the astragaloside groups. astragaloside significantly elevated
BMD in lumbar spine and lumbar vertebra ( P <0.05) , and the maximum load and maximum stress of tibia (P <
0.01). Meanwhile, the content of MDA was significantly decreased ( P <0.05) , whereas the levels of CAT, SOD
and GSH-PX were increased. Western blot showed that astragalloside significantly reduced p-p66™ /p66™ (P <
0.05), inhibited the expression of FoxO3a (P <0.01) and increased 8-catenin and Wnt2 (P <0.05, P <0.01).

Conclusion; Astragaloside can effectively relieve osteoporosis induced by oxidative stress in ovariectomized rats,

which may be related to the regulation of FoxO3a/Wnt2/B-catenin pathway.

[ Key words ]

catenin pathway
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2.2 IfiEBEREEAAKN KRG H)E,10% K G
SR I SO B, B s Bk BRI, 4 C, B D
(2000 remin~") 15 min, 4> B B [ 7 W, 4 %,
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B & U B AT .
2.3 HHEME LY NFONE Y SEE
B B R RN 4 JEME R, R R O B
% (BMD) 5 R F = 5085 il vk R A7 IR i A= g 2
SE WS E 20 mm, LA 10 mmemin 2 R T R R
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M3 o 7™ K% 422 B8 3 500 & d B 45 45 4 4G 0 o, 3
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2.5 I RPEEIER (Western blot) £ il 85 [ % ik
BILYL AR =Y &= g RV =R iR P B i
WFES , #65 Log ' 2040 A RIPA 38 2% 2L Wk (3 7%
1 A1 1) 700 Rk R A T AR ) L vk 299K 30 min,
4 °C 15 000 r-min " B0 15 min, W B 3%, BCA 3

JH 10% SDS-PAGE HiJk 4 2§ J5 % %2 PVDF i, T &
5% [ RE Wk i TBST 22 vl h P41 2 h, —H0 (SRt
fil B-catenin , Fox03a, Wnt2 , GAPDH , p66™ , p-p66™ ,
1:2.000) ) TBST ZZ #hifi b 4 CFH L8, MA
Fi(1:6000), %1 E 2 h,ECL = & {4, IPP6. 0 &
143 B 28 2R B R BEAH

2.6 HiitE4rHr B SPSS 17.0 X 4% 4H 17 B A
RFEMI T ERB L 2 25 FoR, R4 0] 5
4R A LSD-t Test, L P <0.05 } 2 %4 % it 2
3 #R

3.1 X BEAs K BRI s E s g 5
e F AR b B A ZH K B CT A OPG /K 7Bl I %
fk(P <0.05,P <0.01),BGP Hl RANKL 7K F B i
T (P <0.05, P<0.01), SR A, 5
) B 2 NS R EREZH CT Fl OPG 7KKl 3
Ft15 , BGP ZKF- I i 2 B I (P <0.05, P <0.01),
FUA R R 2 B R R R O I B 3 R IR RANKL
IKF-(P <0.05) o I, i) 2 8% 5 H 17 41 RANKL /K
PRI HESTRITFEE L, LRI,

1 HEREXNSHEHEMKXRME CT,BGP,OPG B RANKL &2/ M (3 +s,n=8)
Table 1 Effect of astragaloside on serurm contents of CT,BGP,OPG and RANKL in osteoporotic ovariectomized rats (¥ +s,n=8) ug-L ™'
21 51 # 4 /mg-kg ! CT 0oPG BGP RANKL
BFR - 2.51£0.12 7.09 +0. 66 0.83 £0. 14 0.36 +0.07
A - 1.31 0. 11% 5.28 +0. 54" 1.21 0. 15% 0.64 +0.09"
J& IR M i 1.5 2.22 +0.38% 6.85 =0.49% 0.91 +0.23% 0.46 0. 04>
HERH 20 1.35 +0.09 5.55 +0.38 1.08 +£0.57% 0.62 +0.05
40 1.95 +0.26% 5.81 £0.24% 0.98 +0. 15" 0.55 =0.07
80 2.14 0. 14% 6. 18 =0. 82% 0. 86 0. 09% 0.47 =0.06%

S EFARMLE P <0.05,7 P <0.01; 5HMAHE P<0.05,”P<0.01(F£2~6[F),

3.2 b RE#A K B BMD FlE AR W) 07 25 1 52
S5F AL i, SR K R AME S BMD
(B RN B 1) Je K 8 far K de KON 07 ¥ A B 2 B IR
(P<0.01), S5EiARA g, 8 8 8 T o
ME & 1 BMD IR B 1 8 R 20 far B s KON )
(P<0.05,P<0.01) , fEH 52 /KR MEBEAH Y . UL
#2,3,
3.3 xPEmEms R EREAN EIERmEm 5K
FARA R BRI R3S MDA 7K B 8 7 &,
CAT, SOD # GSH-Px 7K 3F ¥ W] & [& % (P <0.05,

F2 HEREWNEREMAKRER BMD HFI(x£5,n=8)

Table 2 Effect of astragaloside on BMD in osteoporotic

ovariectomized rats (x +s,n=8) mg-cm 2

20 51 F 4 /mg- kg ™! Y A B

1 F A - 198.4 +19.56 174.21 £22.03

LAY - 101.68 +13.52%  84.36 =10.12%

JE IR Wk 1.5 167.56 £16.36 151.62 +9.68%

P 20 105.41 +20.06 99.89 +11.45%
40 124.22 £17.09%  109.78 +16.13%
80 157.02 £11.19%  127.99 +9.26%
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x3 ERXFENBERBARBRBESEVNFNEIE(y£5,0=8)
Table 3 Effect of astragaloside on bone biomechanical properties in

osteoporotic ovariectomized rats (x +s,n =8)

B Hld/mgekg™' EOREAT/N %K% J1/MPa
IEEN - 161.32 £9.15 201.11 £16.93
15 - 98.65 =14.63%  112.33 =£10.27%

J& IR M i 1.5 142.20 £19.49%  169.69 = 14.45%
W 20 112.21 £18.32%  131.70 = 11.14%
40 130.09 £8.61%  144.12 £16.63%

80 139.42 £20.03%  175.21 £21.35%

x4 ERFEXNBREMARENNHIERAZM(x £5,n=8)

P <0.01), SEIRIZ AL, 8 P U] 5 Ik MDA
KIFE(P <0.05), F+ & CAT, SOD 1 GSH-Px 7K F
(P<0.05, P<0.01), WLFE4, 5ERFAALE,
AL 2R R L p-p66™ /p66™ i 3 Tt iE (P <
0.01) , SHIAL A Lb A, v e W v Ly 0t Wl 3
I p-p66™/p66™ (P <0.05), WK 1,%5,

3.4 XFE B A KB FoxO3a, Wnt2 , B-catenin i
A 5 F R A R, B K R
Fr B-catenin A1 Wnt2 55 H F£ KK W ZFH AL (P <
0.05, P<0.01), FoxO3a £ kKT BET &

Table 4 Effect of astragaloside on oxidative stress in osteoporotic ovariectomized rats (x £s,n =8)

20 5 # &/ mg-kg ™! MDA/ pmol - L ™" CAT/U-L"™! SOD/U-L™! GSH-Px/U-L "'
IPEN - 4.49 +0.61 37.09 £2.74 158.03 £22.67 101.56 £9.45
157 - 9.14 +0.09% 20.98 £3.86" 56.61 £8.39% 53.64 +6.29%
O A 20 8.06 +0.58% 21.21 £4.53 78.11 £12.23% 66.16 £6.15%

40 7.65 £1.24% 26.41 £3.79% 99.52 +7.57% 78.80 £12.92%

80 5.56 +1.01% 38.02 +5.59% 123.51 £19.33% 92.67 =14.03%

A B C D E
Wnt2 40 kDa
A. 1Fx¥7|<éﬂ B. *%ifﬂ C. % B W R & 415 D. 3 B W R R &
1 HFERAENBRERKBR p6™ EAREREBBLATER ) N = - =
A1)
o B 2 I\ = - i >

Fig.1 Effect of astragaloside on expression of p66°™ and phospho- B2 HERHENEREARKXR Fox03a, Wnt2, B-catenin & B R i&

p66°"in osteoporotic ovariectomized rats

x5 HEREWNZRAMRKRBERNL p-p66™ p66™ Kk BHF
M (x+s,n=8)
Table 5 Effect of astragaloside on relative expression of p-p66°™/

p66°™ in osteoporotic ovariectomized rats(x +s,n =8)

7K I
Fig.2  Effect of astragaloside on expression of FoxO3a, Wnt2, 8-

catenin protein in osteoporotic ovariectomized rats

6 HEFRHEXNBREML KR Fox03a,Wnt2,B-catenin F [ 18 3f
EEWEMmM(x+s,n=8),
Table 6 Effect of astragaloside on relative expression of FoxO3a,

Wnt2,B-catenin protein in osteoporotic ovariectomized rats (x =+ s,

21 5] # 4% /mg-kg ! p-p66°" /p66°"°
R FA - 0.89 +0. 11
L - 1.23 £0.18%
O 20 1.01 £0.16
40 0.71 +0.19%
80 0.41 +0.09%
(P<0.01), S&EAMAILK, mEPHREFES

B-cateninfll Wnt2 £ 4 £ iE/KF (P <0.05, P <
K- (P <0.01),

0.01) 31| FoxO3a & [ £ ik
K 2,% 6,
. 164 -

n=8)
i I B-catenin Fox0O3a Wnt2
/mgkg™!  /GAPDH /GAPDH /GAPDH
BFEA - 1.26 £0.13  0.68 £0.14  1.08 0. 19
LAY - 0.43 20.10% 1.41 £0.23% 0.52 +0.13"
T H A 20 0.730.21  0.74 £0.16% 0.94 +0.20%
40 0.71 £0.24  0.34 £0.09% 1.04 +0.15%
80 0.91+£0.11% 0.39 £0.06* 1.29 0. 16
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A3 3G 0, B 4 2 A% A0 B RN B A A T B S A
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1Y 55455 [ 8 ST 1 T A AR AR A R IR 28
B B AN E TR

5T 7, AR R 5 o 28 5 10 Lo U T8 SRk B
RS AR AR AL, AN H BRI o 3 A8 Ak S B 3 2 3
PR B R, A A R i & 2R . MDA 2
& B AR B9 T B R &, i CAT, SOD 1 GSH-
Px N 2R NPLRIR R B 25 F . [FE, & it
GBS p66™ T [ B A AL 5 p-p66™
Fik 585 AL EAL R EOK T R AR H I,
p-p66°™" 1) 22 3K 7K V- 5 W I T A 4k i 4 40 8 Ak
PR o AR SCE R Bon W AT B8 W 2 FE AL
MDA 7K Fi1F} & CAT,SOD il GSH-Px /K, [A B},
B E AL T R EE AL p-p66™ B ALK, 2R
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it o

I 5 VIAH OG0 — > SC B 1 B P R 28500 %, HGl 3 ¢
HAE S 53T B-catenin W B IE MM AR, BA K
A ) A B R . WE S R, O
Wnt/B-catenin i % GE 0% 41 1 % 1L W 38035 = 10 B BT
BAS RTHEGE R FoxO 58 % i B 7 4804k v
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A AT 3 3 BTG Fox O, 1% A6 1) FoxO 35 4 1k 5
B-catenin 25 &, FF N A K, 5 B Wnt/B-catenin il
% H A PRI B-catenin A B-catenin/TCF 4\ 5 1Y 55 ¢
1) FoxO A S 1Y 5 55, DT 3 KGR B 400 A 2 g 4
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Wnt/B-catenin Ji ¥ Xf T By 4 A W 8075 5 09 & BT B
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B-catenin 18 %, B S A0 I 3005 5 1Y 25 OF 5 R B
JRBRAR o
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Fox03a/Wnt2/B-catenin il } A 5%,
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