2023484 J1 20 H 45 32 %55 8 ) Y& % HHRE-

Vol. 32, No. 8, April 20,2023 China Pharmaceuticals Pharmacy Articles
& 4r255 :R97;R965 XERFRARRD A X E4HS:1006 — 4931(2023)08 — 0035 — 04

d0i:10.3969 / j.issn.1006 — 4931.2023.08.009

BEREVNERXRERGRIONEER

8] S g s S 8 . T K [ O I S T T o e R 11 N 31

(Mg FrEESESER, DL &M 061000)

WE:-BHN KABFRESFRAMEAXKFEE(BMD) AW A FHEMR AR hFmIR-F REAREGERIGY R,
FiE ¥ 60 R Wistar M KX ALY AR T K (A 20, SRR AR LK) EAM(B LA, FRRELILER) AMZFHEMA[CH,
468 mg / (kg+d) 1B & B4 & P AKF F40[D, 40 D, 40 D, 28,2 184,1 092,546 mg / (kg-d) ], & 10 R A K KA 9p £ B B
AR LR A K RAT AP Ltk R, AR B R AR SRR R 6 G SR RAE TSR ALK, HE 1R, #HE
4 8 A AR R ME BMD ZJE A h FHM(RRXES VB H EMERE) 6 T AL KR B3R 278 B (ELISA) A8 ) X 5 e 7
M = B5(E,) B A B B2 B (BALP) /B 45 % (BGP) KT 5 K JA Western blot #5#M| iE B 2042 F Wnt.B — catenin,#k €38 3% B F (LEF) |
FHMREEG 2(BMP -2) & G R A KPR 5 BAkE,D A .D,AKKEE BMD A 2 %5 (P<0.05% P<0.01);D, 8k
BB FZERBS B RARLERRENREHFH(P<0.053 P<0.01),D, 28K AEERRBM T EAHYEEIZH(P<0.05);D,41.,
D,AX R i E, & F¥H 2% % ,BALP L BGP & EH 2 FHA(P<0.053 P<0.01);D, 8. D, K A AFHLEF Wnt.B -
catenin \LEF @ % D, A K R F A2+ BMP -2 B AW AR K FHEEZFHZH(P<0.01) . FEiE BFRETRETRAEMEY X
A BMD A A4 F 4, AR T4 5 % v Wnt / B — catenin 13 T 8% A %,
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Effect of Jiangu Capsules on Improving Osteoporosis in Model Rats
YAN Guogiang ,JIN Yinghui,ZHANG Junyan,ZHANG Qian,DING Hongqing,DONG Jingjing,LI Baofen,FENG Nana,SUN Yue
(Hebei Cangzhou Hosptial of Integrated TCM — WM, Cangzhou ,Hebei,China  061000)

Abstract: Objective To investigate the effect of Jiangu Capsules on bone mineral density (BMD), biomechanical properties, serum
cytokines, and protein expression in femoral tissue in osteoporosis model rats. Methods Sixty female Wistar rats were randomly
divided into the sham — operation group (group A,equal volume of normal saline),model group (group B,equal volume of normal
saline) , Xianlinggubao group [group C,468 mg/ (kg - d)],and high — ,medium — ,and low — dose groups of Jiangu Capsules [groups
D,,D, and D,,2 184,1 092,546 mg/ (kg + d) ], with 10 rats in each group. In group A,only a small amount of adipose tissue
around the ovaries was removed from the rats, while in the other groups, bilateral ovariectomy was performed to replicate the
osteoporosis rat model. After six weeks of modeling,rats in each group were given corresponding drugs or normal saline by gavage
once a day for eight weeks. The change of BMD and biomechanical properties (maximum load, bone stress, structural strength) of
the femur in rats was observed. The serum estradiol (E,) levels,bone alkaline phosphatase (BALP) levels,and osteocalcin (BGP)
levels of rats were measured by the enzyme — linked immunosorbent assay (ELISA). The expression levels of Wnt, B — catenin,
lymphocyte enhancement factor (LEF),and bone morphogenetic protein 2 (BMP - 2) protein were detected by the Western blot.
Results Compared with those in group B,the BMD of the femurs in groups D, and D, were significantly higher (P < 0.05 or
P < 0.01) ;the maximum load,bone stress,and structural strength of the femur in group D, were significantly higher (P < 0.05 or
P < 0.01),and the maximum load and bone stress of the femur in group D, were significantly higher (P < 0.05);the serum E,
content in groups D, and D, was significantly higher, while the BALP and BGP content in groups D, and D, was significantly
lower (P < 0.05 or P < 0.01);the expression levels of Wnt,B — catenin,and LEF protein in the femoral tissue in groups D, and
D, and the expression level of BMP — 2 protein in the femoral tissue in group D, were significantly higher (P < 0.01).
Conclusion Jiangu Capsules can improve BMD and biomechanical properties in osteoporosis model rats, and its mechanism may
be related to the influence of Wnt/ [ — catenin signaling pathway.

Key words:Jiangu Capsules;osteoporosis;bone mineral density;biomechanical properties; Wnt / 3 — catenin;rat
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Wnt / B — catenin {5 5 38 H 755 B BN 15 A p
FEEAEHT, Wt {55 30 [ 0 300 P B 40 6 1% 184 5 A
1Ak Y5 A AT B R R R BMD [ B
) 20 B R T 2 T A R T R AR I
ARG HFOURER T R S X R HAAME A KR Wnt / B -
catenin 5 5 18 4 A 3G P 1 S 2R 1 2R 3K 19 52 ] R4
mr,
1 #MRl5F%®
1.1 B IRG539

7% - DPX — LEUOURE X 287 %% B I 52 A (SE[H GE
INT]) s DMS B = g5 2 AR A (L RE LS AT PR
AT 3 SX=25-10 AUFH AL B (ALt BHR AU SR A TR
A sDYY = 7C RV KA (bt 7S —A%E8 ) ) s GENIUS
SK AU g sl 2H 21 57 3% 2% (26 [E Fluka 2\ 7] ) 3 Fresco BTG I
BB OHL(ZEE Thermo Fisher Scientific 22 7] ) o

P2h W e (BE B A i, 9150 191107, KLks N
BRE0. 35 ) 3 Al 1515 i 20 ] 245 452 AT ) 3 2 il 244 B
oy, E25HET 220025357, 4165k 20180328 , MLAS 4
$00.5 g) s ME T EBE(E,) B CEBERR B (BALP) (B 5 R
(BGP) g BE A i W FfHHa 56 (ELISA ) iR 7 & (1 i FgIk Ak
YR+ A R A S 48 B 201911, 202001,
202001) ; Wnt, B — # 8 1 (B — catenin) , bk [ 38 58 4]
T (LEF) , 5B & 11 2 (BMP - 2) #6032t 7 & (26 [
Immunoway 2 7, #6553 5128 YM2373,YM3403,YT4577,
YN3507); ESS FHE B R (P inZhl < AR E > AR
OS] SO 024191085, HUAS A AR 2. 4 ¢:400 7 U) .

Sh¥) . SPF 2 Wistar KR 60 2, Mtk , 6 A, (&R
17(200 + 20) g, W TIRHLERL R 225056 sh ) ol , 5250
WA PR A HIE S SCXK < B > 2018 - 004, T (23 +
2)°C AH X 50% ~ 60% 12 h Y6 BEAE IR 4544 T 3 i
PEARIFE 1R AR 52060 25 B2 B Sh A0 3 25 51 S5 v (A
= UL 45 O 2020KY038, H 8% H 3 A 2020 4F 9 A
22H),

1.2 7%
1.2.1 #E¥ pH54Y
60 R FRBENL T M BT AR (A, SR FA: L

K R (BLH , SRR A BEER AK) AR B2 [ C 4,
468 mg / (kg-d) ] B & ety . rh IR 2H (D, 2H D, 41
D,4H,2 184,1 092,546 mg / (kg-d) ], 4% 10 H oA ZH KB
AU 155 o0 84 J] el /1 g i 2 20, LA 2H R B AT XA B
FYIBRA, LA il B s A K R R 5 5 JLAm 5
VIO R H I B, 8 I 1 0 5 FH 7 8 R A W b ek g
(800 77 UIE TA:H£E/K 10 mL, 0.2 mL/ d), %4E3 d.
AL 6 JH T, 25 4K BRE A N 25 W Ak 3R K, B H
1R, ELESJH .
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BMD 54 J1 546 b - BOKR BUZE M B, DLORLE
X £ F 8 I 2 S 5 BMID {8 5 BOR BRUA 0 s, At 7
=TT E AR AR AN R e K AR AT B N ) RS
SR

4 A PR K BRUIR 35K 8 Dk AA R O 2 mL, B0, B
I3 , >R FH ELISA B A6 K BLIMLYE E,, BALP, BGP [ 1%
i, P R S UL SRR -

B AR IR  BOR BRUZE M, £ FH RIPA 8 1 4l 42
TR AR CER A i, IR b R AR L B 20 g
REL300 mA E AL IR 3 b, JH 3% 4 17 1 25 11 (BSA)
#1141 30 min. il Wnt, B — catenin, LEF, BMP - 2 —3T (%
BEHLBIE R 1:1 000) , EHEBFH 10 min, 4 CRER, Eilk
J & 30 min. TBST BEAR 5 ¥, B:IK 3 mino LA 1:10 000
HRP #RiC 19 =40, % I 3] 2 h, TBST BEEE 6 UK, 11K
3 min. R H ECL ZOGi00 & 0 Ot e )5, AR -
L3 & [ (B - actin) H N2, K H Image #X 14 1154
Whnt, B — catenin, LEF, BMP — 2 % [ f9AH % 3% K F- .
1.3 SitFEaE

K FH SPSS 20. 0 GE A3 4EHr ATEEERL L X £ 5
FoR AT P < 0. 05 22 R A G L,

2 #£R
2.1 K& BMD &

5 AZH S BA R BB BMD A R B FEIR(P < 0. 01);
5B, D 4 D, A KR E BMD {H B & T
(P<0.058P<0.01) iEWFE1,

2.2 REE®MHE

5AH R, BAH K BRIBE B K& BN 2
a8 JBE 4 AR (P < 0. 01) 5 5 BALFL#E, D 4R B
B B R AT BN T S S RE R B A TR (P < 0. 05 8%
P<0.01), Dy 20 K BB fie R 2oy L 1 7 350 4 2 T iy
(P<0.05) .7 EILF 1.

Rl BSARRBEERRBEDHFIERLE (X 25,1 =10)
Tab.1 Comparison of bone mineral density and femoral biome-

chanics indexes of rats in each group (X %s,n =10)

@ BMD(g/em?) RXHEA(N)  BEAMPa)  ZHBE(N/mm)
A4 0.233+0.022  108.54+5.16  101.20+7.14  162.78+7.14
B4 0.160+0.016%  92.16+3.45% 83.96+7.45% 152.89+5. 68"
CZ 0.203+0.0117 105.85+5.67°  96.80+4.08" 162.40+4.04”
D 0.204+0.013" 105.93+£7.32"  95.05+3.59" 159.83+3.81
D72 0.180+0.013 98.63 +5.26° 91.71+3.84"  156.38+3.73
D, 0.163+0.017 95.00+2.70 88.69+6.41  153.83+4.71

A A, P < 0.01; 5 B P < 0.05,
P <0.01.&2.K3F,

Note: Compared with those in group A,22P < 0.01;Compared with
those in group B,"P < 0 05,”P < 0.01 (for Tab.1-3).
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2.3 1% E,,BALP,BGP 7k
55 AL AR BLHR RIS B,/ BEFE(P <0. 01),
BALP & BGP K-V ¥4 1 5 (P < 0.01) 5 5 BZH LA,
D, 2 . D, 2H K BRIl B, /K F 3 i (P < 0.01),BALP
K BGP K2 1 R (P < 0. 01) TR 2
R2 BAKBRMEE,, BALP,BGPKELLE (X £5,n=10)
Tab.2 Comparison of serum E,,BALP,and BGP levels of rats

in each group (X s5,n=10)

28 %) E,(ng/L) BALP(pg/L) BGP(ng/L)
AZL 19.26+1.35 1.86 +0.53 175.36 +13.29
B4 15.75+0.78%" 3.87=+0.88" 242.68 +21.38""
CzL  18.81+2.48% 1.99+0.19" 183.20 + 13. 75"
D28 18.82x1.26"  2.00+0.44" 185.85 £ 15. 82"
D8 17.82x1.09"  2.23+0.36" 192.51 £ 16.32"
D8 16.34x1.12 2.44+0.42 197. 11 £22. 05

2.4 BEBHLAHREARIIKE

5 A H#E, B AR EBHEZH42 Wat, B — catenin,
LEF,BMP - 2 f5 [ 3R A K B FER(P < 0.01) 3 5
BZH L%, D, 4l D, 4 KRB 4141 Wnt, B — catenin,
LEF 28 1 /&% D, 41K B BMP - 2 2K (1 238 K24 i 3%
FHE (P <0.01) FEILE 1,33,

A4l B4 c4 D4 D4 DA

Wil

B - catenin -—- ---

IEF . — —

BUP -2 (i o G D o —

B - actin
B 1 Wnt,B - catenin, LEF,BMP - 2 & 5 RiAKF

Fig.1 Expression levels of Wnt, —catenin,LEF,and BMP-2 protein
£R3 KRAKREBHL T Wnat, B - catenin, LEF #1
BMP - 2 B ARIKKFLLE (X £5,n=10)

Tab.3 Comparison of expression levels of Wnt, 3 — catenin, LEF,

and BMP - 2 protein in femoral tissue of rats in each group

(X +s,n=10)
28 5 Wnt {3 - catenin LEF BMP-2
AZL 0.93+0.04  0.56+0.04 1.5+0.12 0.87 +£0.07

B4 0.26+0.02%% 0.22+0.01%% 0.45+0.08%% 0.30+0.04%%

C4 0.93+0.107 0.54+0.02" 1.26+£0.217 0.80+0.11"
D28 0.74£0.05" 0.50£0.03" 1.21£0.08" 0.83+0.05"
D28 0.62+0.02" 0.49£0.02" 1.05£0.05" 0.23+0.01
D8 0.26+0.02  0.29+0.01 0.48+0.08  0.21+0.01

3 Tt

PMOP J& v B2 “ B i il 7 B A O o o
RZA, 8/ SR (R A PEICH, BR e
HRERS LA R, B AS E A] - T0 7, R B,
M ASRETH 55, W SCTARH B BT P B 0 7 B

% AR IR 2 S T Re e R s U LA B S 22 4y, B
DLKE R 3 ARARTE 08 BB AR5, N9 R ik 45 9%
HiE R E N ZE 0] UL, R PMOP &4 KRR
FELRHLS R i e T AN T PH AR 25 5 o
By ) B O 1k 5 B LA S T2 I Lk =k
T LA A2 i Lk AN B 5 0 AT A0S 5 )15 3 1
AR IR 5 IE e B2 A 2 28 ALK 5 8 FP I 25 T B L 0 P
FH AR EES  BBRISUE LB 25 & L L BN 25
S OIRZHITE 35 1 IR PR

KW R, A A B B AN E 3 2k
o AL, AR B 20 ML 30 o 00 B A S S AN K
BN S5 Ry R R MR = & PMOP &
A BRI RS (R34 B g b K BSR4 g 57 v
PR | GE A A 0L Bl 4 2 IR ZS , KRR BR N S5
WEE KT B, B AR R A7 5 5%, BMD T R 1]
&, LR PMOP fF 5% 40038507 FH 458 2 1) sl g s 000 i
AR FE R FH 2 3Rk il B T A R RS AR

BALP #1 BGP 7E IfiL 7§ h ka2 , 2 55 Ml 72,
SEE T R AR AR, EL A B R A0 RN T Y
PRl o INLTG BALP & & I 5 3 WS AT 2 i BT g i
JiE (1) IS IR Y7 SR WD | 90 ) W7 S A U
a0l BGP AN S 5B IRy H B S Sk
AR E 40 4346101 BMD 51 A= ) ) 24 18 bR E I R
HOER YRR IR AN S5 A ARk, R R R R M AR
I XU B DAk RN ), R 25 0 S B SR B s 1) e A
JE I 100 00 25 W 6 TR B 3 7 AR Al R
A T 20 B L, 00 A A R DG 3 %, DA T
N AR T e Kt A AR R DG i L A7 Bh T
MO B R B DA A T A L2 W I A
SRR TR B 15 5 45 Sy BH P % RS S0 R A e, TR e A
A5 e FH HC Ry BH A X R 2

Wnt / B — catenin i [ 3= 2l 4Hifg 7 Wit B AR 2
(Wntl,Wnt3, Wnt3a, Wnt7b, Wnt8 %5 ) , 405 [- il 32 14
[Frizzled 551 FURE FERR A 15214 5/ 6(LRP5 /6) ],
YR N A 15 515 523 [ B — catenin . Dsh & 1 (Dsh) .
APCHE 1 Bl 11 (Axin) HE G B0 3B (GSK - 3B)
], DL R AN A% 5% sk R [T 4 B 7 98k EL 3 i PR
F(TCF / LEF) J554BHS) ZA5 55 3 B 5 1, Wints
S5l — RN N RGN, 23 B - catenin i
A REAZ , i Sl I PR 2 S U1e)  Win T 2 T AR 20
I ) 0 34k, 2 R A I A Wnt 2 1S5 40 i g
- Z K LRP5 / LRP6 45 & )5 , i 12 5 41 JfL J5t PN %) Dsh,
GSK - 3B, Axin, DKKs %5 25 H AH B AR TP i — R 14,
T3 B - catenin AKV-3 w0 HE A AH MR Y 38
TCF / LEF1 $% i Runx2 } Osterix 334 , AR #E LB
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S 6 0 BE AN AR 190 2 Wn {5 38 IR L B -
catenin il 13 5 1% % 5k 7 (TCF / LEF) i) DNA 25 4,
MR DNA S548) , I 2T it 0 35 DR % 7 it 8 a0 it 4
MBS 53 Ak H45E , — H B — catenin B, W) pl 40 M 0
VL T E A B S B, 1 R e AL TP Y AR B
A6, FECE TS AL BMP 78 B 4 o fb h oA S
YEH , BMP - 2 J@ # Ak A K B+ B(TGF - B) K IE ML,
TE B0 5 2 S W 1L 1Y Smad 1/ 5/ 8 5 Smad 4T ik
AW, B HFE AR DL 3OS Runx2 A9 %% 56020 _ BMP
25 BCE A0 T A R e DA Z R L2 2 Wt /
B — catenin {5 518 I 1014 522) 5 48, Wnt / B — catenin
15530 5 T e BSR4 BT T A A R A R R T
T R K I BMD , 7 Y i B v k4 AR
F ARG, 5 Bl A, D, 4 D, 41 K U B 4140
"1 Wnt, B - catenin, LEF & 1 & D, 41 K B & 41 21
BMP — 2 8 [ R A /KT 0 2 T, 32 B R i 2 ] 3
PTG Wit / B — catenin {5 5 18 P& M08 155 784 K B A9 B ot
B

ZR TR R R RE AT RS B A AR A R
B BMD FlE A=) 1 22 PR RE , HOR YT B B s M AE 1 HL
il AT HE 55 2 i MV R 7K 0 Wnt / B - catenin {75
%, b3 Wat, B — catenin, LEF, BMP - 2 25 (13535, ¥
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