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EERERE Wnt /5 - BEAESEETEERLE
R B A Ve B R AL

SR, FERR, 5k A5, sk1R Ha, A

(Mg eMFEEESER, AL &M  061000)

WE.BH AT Wnt/B- K%K G (B - catenin) 13 F i@ BRI B 7 I & 4T B R SRANE LR K R 91BN B AU & 3% 50 2 Wistar
Wbk R R RS A B 3t AL AL S A, BB IR & P AR E 482 184,1 092,546 mg / (kged) |, & 10 R BRI 2 R 4LIL, H
REBRKRIHET 100 mg/ kg EFRAB T RGEMERE HX 1R, E2E30d. BFEES P RKAZTAXRAEFTMEANZHH,
SE AT IR A Ao B A 3T IR AL K R AE B 4K S mL/ kg, B K 1k, 4 30 do Al B0 K R 69 A AL IS AR Ca¥t Mg R Bk
(MDA) . 5-BeH kit A AL H B (GSH - Px) L B AL AAAE /1 (T - AOC) AR A AL B ALEE(SOD) Ak A 82 B (ALP) 2K 5 A ] Micro — CT
BT TR LMY, FEAR I KRB R M35 AR 3200 3% B AR R 2 ML AL 28 0 (SML) B % 2 (BMD) VB R 2(BV /TV) VR A& 5
BARARL(BS / BV) B AN R F (TON) B 5 (ThTh) B /N F 5 % B (ThSp) |5 5K A % 9% ¥p 1 (Western blot) S A4m) BA 4142 F 21
#6L )R B @ D1(CyclinD1) .3 - catenin A& 55 F 5 F & TR A0 %% & 5(LRPS) B R A F (LEF) ¢ & & R kKPR Micro -
CTAEMZERE T, BFREFHNZARKT D REARDE, 5 EFHRBARFEZCHT DRSS ZHR KEH G BL R
RRALE ERIRE T SN FAKR K AP MDA, GSH - Px,SOD K358 2% (P <0.05),ALP KT 38 2 44K (P < 0.05) ; &
BIE BN FAR AR LM P BMD,BV / TV,BS/ BV, ThN, ThTh ¥ % 24 % ,SMI #= ThSp ¥ ¥ 2 AL (P < 0. 05) ; BB K& &
A FAR A AL F LRPS,B - catenin, LEF, CyclinD1 & & KX 34 2 FiA(P<0.05) .4 BRI ERTAG £ FRFFHORK
B IR GAN, L AE A AUH T AR 5 8E Wit /B — catenin 13 5 i@ 35 R AL BB G KK A £

EERRE BB IR B AR Wt/ B - TR O 4E 5B 45 BR VR AL

Effect and Mechanism of Jiangu Capsules on Osteoporosis Model Rats by Regulating

Wnt /B — Catenin Signaling Pathway
JIN Yinghui,YAN Guogiang ,ZHANG Qian,ZHANG Junyan,DONG Jingjing
(Hebei Cangzhou Hosptial of Integrated TCM — WM ,Cangzhou ,Hebei,China  061000)
Abstract: Objective To investigate the effect and mechanism of Jiangu Capsules on the osteoporosis model rats based on the Wnt/
B — catenin signaling pathway. Methods A total of 50 female Wistar rats were randomly divided into the normal control group,the
model control group,the Jiangu Capsules high —, medium — and low — dose groups [2 184,1 092,546 mg/ (kg * d)],with 10 rats
in each group. Except for the normal control group,the rats in the other groups were given 100 mg/ kg of tretinoin by gavage to
replicate the osteoporosis model, once a day,for 30 d. The rats in the Jiangu Capsules high —, medium — and low — dose groups
were given corresponding doses of drugs by gavage, and the rats in the normal control group and the model control group were
given 8 mL/ kg of purified water by gavage, once a day, for 30 d. The levels of serum biochemical indexes Ca® , Mg,
malondialdehyde (MDA), glutathione peroxidase (GSH — Px) ,total antioxidant capacity (T — AOC),superoxide dismutase (SOD) and
alkaline phosphatase (ALP) in each group were detected. The Micro — CT was used to record the femoral microstructure and detect
the related indexes [structural model index (SMI),bone mineral density (BMD),bone volume / total volume (BV/TV),bone surface /
bone volume (BS/ BV), trabecular number (TbN), trabecular thickness (TbhTh) , trabecular separation (ThSp) at distal region of
interest |. The Western blot was used to detect the expression levels of CyclinD1,8 — catenin, low — density lipoprotein receptor —
related protein 5 (LRP5) and lymphoid enhancing factor (LEF). Results The results of Micro — CT showed that the trabecular
structure was the most complete, and the trabecular at the distal end of the femur in the Jiangu Capsules high — dose group was
mostly plate — like, dense and uniform, which was similar to that in the normal control group. Compared with those in the model
control group, the levels of MDA, GSH - Px and SOD in serum of rats in the Jiangu Capsules medium — and high — dose groups
were significantly higher (P < 0.05),the ALP level in the Jiangu Capsules medium — and high — dose groups was significantly
lower (P < 0.05). Compared with those in the model control group, BMD,BV / TV,BS / BV, ThN and ThTh in the femoral

microstructure of rats in the Jiangu Capsules high — dose group were significantly higher, while SMI and TbSp in the Jiangu
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Capsules high — dose group were significantly lower (P < 0.05). Compared with those in the model control group,the expression

levels of LRPS5,B — catenin, LEF and CyclinD1 proteins in femoral tissue of rats in the Jiangu Capsules high — dose group were

significantly higher (P < 0.05). Conclusion

Jiangu Capsules can prevent the osteoporosis of rats induced by tretinoin, and its

mechanism may be related to the activation of Wnt/B - catenin signaling pathway and the expression of related proteins.

Key words:Jiangu Capsules;osteoporosis; Wnt /8 — catenin signaling pathway ; tretinoin ; mechanism

B BB AN 2 — R4 B M A, EE R
D MR TR A E 4k M R OB A RE AN PR TR
BAAE , EZERAAE A B R | S R AR R R B e
oty 2 W AR N U H R A R b R R
JEB AN GE F UL, AL FE 4 28 5 B R B AAAE (PMOP) J %
SRR R BEAME , Horp PMOP 5 R 2502 B oe & #1,
Wnt /B - BB (B - catenin) {5 53 VAT T FRg A
i 1) VS A B A R VA T SR R AT R 4
HEBE AR 418N IR RS ) SRR A A e ) I
£ et e N i D TN R E N N R 2 I
B LR TT B RNE 25 AR R DAk, X
IS B 7 B 5 | BB B A i oy B R ik
S A AT I I PRI 35 o AR 9 rp DA A F R A2 ) TR
O L A A TR A B, 5 45 0 M 0 % K BRU R T i s ) T
B AEH , £ 3T Wt / 8 — catenin {5 538 B4R 1 A0 e AE
FHBLE RGBT
1 #R5FE
1.1 X RHG53%

% : Cobas 6000 71 4= [ 5l A= Ak 5 32 43 B A (1]
B A ) 5 056 Y H Pk AL (55 [E Bio-Rad 24 ) ) ;
GENIUS 5K B g 20 50 4% (36 [E Fluka 28 1] ) s Fresco
AU R 2O L (32 E Thermo 24 7] ) 5 Sky can1076 %l
Micro — CTAL( -G FEF AERHER R A .

T2 R B (BB 500, 15 191107, BiAS A
FERE0. 35 ) s 2 H R (K& E R E W RHE A BR A AL it
5 170510) ; 40 AL J& B & © D1 (CyelinD1, #t 5
YM3463) .3 — catenin (4tt5 YM3403) I %5 B5 J5 & 14152
A K B A 5 (LRPS, it 5 YN2128) | ik EL 3 5% A+
(LEF) ¥ 328 ) & (4t 5 YT4577) , W9 T 3 [E Immuno-
Way Ao

W) . SPF Wistar HEFE KB 50 H L AFHH(200 + 20)g,
B0 TR b B RN 22 5286 3h ) oo (L s W) 6 A IR
5N SCXK < 3 > 2018 — 004) 4 75 TR B 22 °C A X}
TR 60% . F SR IR (BB b AR EAR 35 L A B EROK 1
JEl | DA N PR L 28 I B 5 56 2 ) 4 B 2 B 2t o (it
454 2020KY038) .
1.2 FHi&

Ol ERE S 252 B 50 H Wistar EP: K BRBEHL 5
R EH X BEZH (Control 2H ) AR XS HEZH (Model 2H ) J2 %

B o KFHEH G - H4 J6 - M4 JG - L4),
£ 10 2 o B& Control 4 K B AN, K A KR HEH
100 mg / kg 24E F R 15 455, B K 1K, #4530 do LR RS
NI R 3 1T B T AR R e 4 24 ) L RN R
5.25g/d,#JG - L4 .JG - M4 . JG - H 4 K5
W 546,1092,2 184 mg/ (kg-d) BB 4%, 4251k
TR 8 mL / kg; Control ZH Fl Model 41 K FR ¥ % H 2lifk
K8 mL / kg BER 1 UK, #4E30 do

A AGAE BRI < 4G A% 2H K BT Ca? Mg
P (MDA) (A5 D6 H BRG S2Ak 1 (GSH - Px) LSt
FALBETT (T - AOC) B AL YE AL (SOD) B PEE IR
fiti (ALP) 7KF-A5 1k o

JRE B T 2 R A I+ K 45 A R BRI 8 25 4k
B, WA 8, DA A= B R K i 20 A 0 22 W R
17 X e PEAT Micro — CT A F A8, 10 S B sk
A, 30 00 3 SR X (ROT) 5 H 6 5 K5 (SMID) B
I (BMD) VB AF 5BV / TV) VB R H -5 AR
(BS/BV) i /NEECE (THN) /N IR (ThTh) 45
IINGEAY B BE (ThSp) FEA TR

BB 2l 40 Wt / B — catenin {5 518 B AH 58
TE + 2K FH A% B 3IE (Western blot) 325 o HUAS 2H K BRUA 0 i
B, 9B AR LU AR R AR T - 80 CrkAE .
RIPA Z& (I RS2 I 2N B 1, 3R 1 R A28
PR S B 20 pg 1 FF 0300 mA B 3 h, 3%
A= i35 H 8 1 (BSA) #f P 30 min, I A LRP5, B -
catenin, LEF, CyclinD1 — 47T, Z i #% & 10 min, 4 Cid
W, IR E 30 mino TBST YEAR 3 min, 7V S UK A BR
MRt ALY (HRP) FRIC 9 —HT (4 1:10 000) , =
B4 2 h, TBST YEA% 3 min, 751k 6 1K 38 5 760 Ak 2 K ik
&, W6 RE R 5 B I E 4 M R Total Lab
Quant BHUERA FIF 6% B (TI0D A, PLB - WLsh & F
(B - actin) H N2 2K H Image 1. 8. 0 FAF M 115
EHERINIE STy
1.3 Sit=4aiE

K SPSS 19. 0 et A4 3 b TR BRI X £ 536
AT P < 0. 05 HE A GIT2HE L.
2 &R
2.1 WARBRMFENWIERNRN

5 Control 4 HL# , Model 41 K Ffl Ca?* ,Mg?* ,MDA,
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GSH - Px, T = AOC, SOD /KF ¥ 8 i &AL (P < 0.01),
ALP/K B TR (P <0.01) .5 Model 41 b 45,JG - HEH
KB Ca2* ,Mg2* ,MDA,GSH - Px,T - AOC,SOD /KF-1
M= (P <0.01), ALP KB B FEMR (P < 0.01), 1%
B I 4 v F) B 4H MDA, GSH - Px, SOD 7K °F- 1 B i F
(P < 0.05), ALP /K V- B i BE K (P < 0.01) . 1F
W1,

2.2 WREBRBHMEHNIIT

Control ZH K B BE B 1280 St i /N 22 2 B IR, 350%
%57 s Model 40 K BB 38 0o it 1 /N 22 AR W68 5
SHAAIARFRE N, IC - HA K RA &5/
LER B 5E 2K, 5 Control AH 45 42 TENLK 1.

Control ZH 45, Model ZH K B SMI, ThSp Y41 0H & 7=,
BMD,BV /TV,BS/BV,TbN, ThTh 48 &K (P < 0. 05).
5 Model 4 FL#5,JG — H4L \JG — M 41 K L SMIT 4 H
FAR (P < 0.05);JG - HAL KK BMD,BV / TV,BS/ BV,
TbN, ThTh #J B & Tt %5 (P < 0.05) , ThSp W & & 1%
(P<0.05).FELEE 2,

2.3 XPRRBHELAH LRPS5,B - catenin, LEF, CyclinD1
EA=EiEPOESeN:EA )

55 Control 21 H.%% , Model 2H K BB 2H 20 LRPS,
B - catenin, LEF, CyclinD1 & 4 3 35 7K 3 ¥ B &} P I
(P <0.01); 5 Model 4 L4, JG - HZH . JG — M ZH KR
% 41 21 LRPS, B - catenin, LEF, CyclinD1 £ H ik
SRR R B, )G - HA 2R B (P <0.01),
3 itig

B T A E B 5 75 8% AELAEAE R IR VB e A gt
B IIREJC I, 8 R HLAT RE AT 58, Z2 DL 3, LA
R AR AR, B4R R L Tk s 8 BELJE: 4 s 1Y) i 22
BRI , Bl R FHANE 5 <o

1 B e 20 kg FR e B A 5 T R AR TR f
T B ol R TS R Ik, B IR Ik
I, T AR E TR L Lk AN BA %, 204 T IR T, )1
S AT AR, IR R R 2 2 KUK B TR 5
VLIV PR R R BRI S L i 25 A L HE 2 Ab
B £ IR EIE 3 IR 2 T

®1 BEREXNARMDEELEROZM(X 25,7 =10)
Tab.1 Effect of Jiangu Capsules on the serum biochemical indexes of rats (X +s,n =10)

45 72 (mg/kg) Ca**(mmol/L) Mg (mmol/L) MDA(nmol/mL)  GSH-Px(U/mL) T-AOC(U/mL) SOD(U/mL) ALP(U /100 mL)
Control 41 2.73+0.17 1.45+0.08 14.80£1.97 045.52+£24. 15 26.88 +7.48 197.60 £ 11. 45 8.90+3.75
Model 22 2,41 0. 114 1.08£0. 1744 6.07+1.324%  530.07+36.06**  11.03+1.82%*  160.57+12.61** 33,49 +4.5844
JG-HA 2184 2.65+0.09" 1.41+0.09" 13.36 +2.09" 630.41 +£35.26™ 20.06 + 4. 04 180. 00 + 14. 20 11.83 +4.56"
JG-M4 1092 2.53£0.07 1.26+0.15 10.53 £2. 17" 601. 87 +28. 33" 16.61+3.02 170.60 + 11. 54 14.38 +5. 06"
JG-1L4 546 2.50£0.07 1.100.16 7.05+1.18 557.62 +30. 88 12.46 £ 1. 44 164.13£9.66 28.76 +2.62

7E: 5 Control 4563 ,44P < 0.01;5 Model 28364 ,"P < 0.05,P < 0.01. (24 B2F],
Note: Compared with those in the Control group,44P < 0.01;Compared with those in the Model group, P < 0.05,”P < 0.01 (for Tab. 1 -2

and Fig. 2).

Control 2

Model £
E1

JG-H4
RERENXRREHMERINE(n =10)

JG -M4l

JG-L4

Fig. 1 Effect of Jiangu Capsules on the femoral microstructure of rats (n =10)

®2 BEEREMNABRBREBMERERHZM(X £5,0=10)
Tab.2 Effect of Jiangu Capsules on the femoral microstructure — related indexes of rats (X +s,n =10)

28 31 sml BMD(g/ cm) BV/TV(%) BS/BV(%) ThbN(mm™") ThTh(pm) ThSp(pm)
Control 48 1.34+0.01 0.24 £0.04 24.32+2.70 0.05+0.01 1.91+0.60 100. 73 £ 10. 82 621.39 + 82. 69
Model 28 2.44 + (. 3844 0.14 +0.0344 13.28 +2.5844 0.03£0.014* 1.27£0.41* 89.85+4.414 892. 69 + 82. 8044
JG-HA 1.59 +0. 40" 0.20+0.03™ 17.21 +3.85° 0.04+£0.01 1.67 0. 30 96. 68 + 4. 92° 658.28 +73.30™
JG-M4 2.16+0.45 0.19+0.05 14.65+3.48 0.03+0.02 1.32+£0.48 95.39+6.42 842.99 + 98. 87
JG-L4a 2.24+0.29 0.15+0.03 13.45+3.05 0.03+0.01 1.28£0.28 92.38+3.78 878.23 £96.59
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LRP5 B — catenin LEF Cyclin
2 REREXKRRKRBALF LRPS,B - catenin, LEF,
CyclinD1 & B HH X} RIZHI RN (2 = 10)

Fig.2 Effect of Jiangu Capsules on the relative expression of

LRPS,B - catenin, LEF and CyclinD1 proteins in femoral tissue of
rats (n =10)

B B AARE 1) 32 2 2 s B A i AR 2 A A
AR TG shad B R AN TG SR B MRS
R FEH RS M FE = & PMO KA R
Rl TESh Wy SE R Ak 5T v, 8P S5 bR A 4E F RS S R
2 PMO BRI B FH 5 ik, 4k B RS ik iR op A2
Yew BT RAR AR S % k[ 7 - 818
%, LAAE R RS 5 T i) £ R A E A AR R R

BILAR 2 B R S0 L 38 52 17 25 0 ) 1 4 A A
S3Ak 5 R AR A AV R S R A e A
B oAk RIS & S R RE [ — 100 7 IE AR B A
T WL B A7 AE T AR A3 T HAR 2 Ak 1 O HIL
PR3 , 40 SOD, GSH — Px 2540 AL Bl v {2 k48 A
FEVE R, ST R 4 A R A0 R E AR IR, 5 I
B A2 A7 50 240 B 19 D) R, U Pk R T 0 A A 45
MDA JEHLIAR G B A Ak =4, Ho 2 5 4 i S Ak i 4
(AR B S T A G, SR DM AL A R S 45 R B A R
FroT — AOC J2 I WAL BT E AL S iE R4 H ti LR I 1
FEAE bR B AR AR ALP 58 85 1k 2 DA 56 , il ad 7K
it Al M TR T T ML , o 30 gl e B 14 (2 0 w1k
B FIFEIE R, AR E BB s Fe bRt

Wnt / B — catenin i 5 2 % HH 40 il 4 Wnt B4 85 A
(Wntl,Wnt3, Wnt3a, Wnt7b, Wnt8 25 ) , 4R il <214
[ Frizzled 5 53 1 FIAK 25 B2 G 26 1 SZ AR M OGRS/ 6
(LRP5/6) ], 40 ML 5 M i A5 5 15 55 53 [B — catenin,
Dsh 1 (Dsh) APC#& 1 (APC) & 1 (Axin) , BERA
B 3B (GSK — 3B8) %5 | AN AZ P % i X7 T 4i it P

F(TCF) / LEF ] 25 4 112 Wnt / B - catenin {5 5 18 %
BB, Wt W 2351 2 — Z2 5 Ji g 44 19 GO0 B i
é\{ﬁﬁ — catenin {37 #F A 40 A%, 5 S04 22 ¥ (K 1 i

13 B = catenin 5 #% N #% s K7 (TCF / LEF) [ DNA

S5 TS DNA 8544, J5 3l T Ik R % 5%, £ 2 1l

B 4R A Ak 3G B, LR T R 4 A A R v

0 200 L ) 5 1 o, DA S 0 1 2B BRI BE L S ECE

g A4 LRPS Je 12 i i 2 (0 R e IR 1, ] £

-0 1) 72 5 T 400 i 3 Ry S A SRS A e A R o

WML WS 1 (ME - PE)ZE RS 8l K7, M5 & 41 g

AN (ECM) ™15 -16) CyelinD 1 A 4RI G 1 156

SRR A, B Sh A0 1) S S I, AT U 22 DNA

Yooz, Sk A 3 2AA80AE 2%, A Wnt / B — catenin {5 538

BT U R 0 L AN M A Y DGR ET . 95 A1, Wint /

B — catenin {5 53 % AT B2 = 180 20 M 1, 30080 40

MR T, VR B LU, B4 BMD, 7 5 T il A2 v

RAFEZEAMEN,

ARBFFELE R IR 0 i AT A kA W R 2 1Y

B AR A A LML T Ca?t ,Mg2* ,MDA,GSH - Px,

T - AOC, SOD 43 , 555t ALP (1953 W . LA Micro — CT

X R Bl 2 P o i 1 A L AL A LR R v R

LR B BMD THi  ThSp FEAR o it P 1 R] R U e 28 55

2 R B /N AR, 5 Control 44230, W] I8 Hy

I S AN ASU AT 82 T i A R A A R R R T 3 T

PR NGR2E R L il 1 Western blot 546 I B 21 21

Wnt /B = catenin {5 5l F§AH O Y KIS, 45 R TR,

U By g 4 ] {2 ¥ LRP5, 8 — catenin, LEF, CyclinD1 f

Kik.

25 FRTIR BB IR T B 4E TP IR % S 0 R R

B A, VEHIPLI AT RE 5 B0% Wt / B — catenin {5 53

BEA K
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