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Pharmacological research on the effect and mechanism of WenShenGuShu formula in

postmenopausal osteoporosis
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Abstract: Objective The objective of this study is to examine the effect of WenShenGuShu formula on bone metabolism of
ovariectomized Rats. Methods Firstly the ovariectomized (OVX) model of SD rats was established, and after 1 month of
successful modeling, 40 modeling rats were randomly divided into different groups: WenShenGuShu formula groups with different
doses, model group, estradiol valerate group, and sham group with resection of adipose tissue. Then decoction of Chinese medicine
was taken orally for 8 weeks, and the blood was sacrificed after the last administration. In this experiment, dual energy x-ray
absorptiometry method was used to determine the in vitro BMD and BMC of femur and lumbar vertebra of castrated rats, and
femoral biomechanics were measured by electronic double column universal material test. Atherosclerosis index was calculated using
automatic biological measurements of HDL-C, LDL-C, TG and TC, and the rat serum OT/BGP, lipid, ApoE, sRANKL, OPG,
and BMPs were measured by ELISA. Results The experimental result were as follows: compared with the sham group, in the
model group BMD and BMC decreased ( P <0.05), and the femoral elastic model, maximum bearing capacity, rigidity and the
maximum stress all decreased (P <0.05). The levels of OPG and BMPs also decreased (P <0.05), but the levels of Lip (P <
0.05), ApoE (P <0.05) and LDL-C (P <0.01) all increased. Compared with the model group, femoral BMD and BMC of the
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estrogen and low and high dose groups all increased (P <0.05). The elastic model of the estrogen group and the medium dose
group increased (P <0.05), the maximum capacity of the estrogen group and high dose group increased (P <0.05), rigidity of
low and high dose groups increased ( P <0.05), and the maximum stress of the estrogen group and low and high dose groups
increased (P <0.05). Serum OT/BGP of estrogen group and low and high dose groups increased (P <0.05), sRANKL of low
and high dose groups decreased (P <0.05), OPG of estrogen group and low dose group increased ( P <0.05), and BMPs of
estrogen group and low and high dose groups increased (P <0.05). The serum Lip of high, medium and low dose groups decreased
(P <0.05). ApoE of low dose group decreased (P <0.05) , LDL-C of low and high dose groups decreased, TG of low dose group
decreased (P < 0.05), and the atherosclerosis index of the low and high dose groups decreased (P < 0.05). Conclusion
Through the analysis of these experimental parameters, the important conclusion could be reached that lipid metabolism in
ovariectomized rat model of osteoporosis is an important regulator. WenShenGuShu formula has certain effect on the prevention of
postmenopausal osteoporosis through influencing serum lipid metabolism and bone metabolism by regulating ApoE level. Different

doses of WenShenGuShu formula have different control effects on postmenopausal osteoporosis and the effect was greater in the high

dose group.
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Table 1 Effects of WenShenGuShu formula on BMD and BMC of rat with osteoporosis (x £s,n=6)

i e A
BMD (mg/cm?) BMC(mg) BMD (mg/cm?) BMC(mg)

Sham 234.30 £31.72 487.20 +12.44 142.12 +13.44 236.64 +7.63
OVX 206.47 £10.004 401.46 +32.304 119.78 +32.304 217.13 +13.324
i3 € 227.62 £21.37* 467.57 £20.20* 138.78 £22.98* 227.27 £6.68 *
{7 233.30 £19.42* 441.33 £27.25* 127.64 +17.71 223.57 +14.42
rpl 219.50 =10.30 423.47 +31. 14 121.47 +23.22 220.04 +23.47
= A 234.66 +27.33" 482.14 +28.10* 126.42 £31. 14 224.39 £17.42*¢

T SEFARMAMEL, AP <0.05, SHERAML, " P<0.05,2P<0.01,

3.2 KREREEY Ik

RERUZH T AR LA E , BRI s A R
HRETT RIPE S KN ) BE IR (P <0.05), 5
BARZHAR LG, MEBCR A K b R R A
KA1 W F KN 7 8 i TR o e
R 7 2 AR (SR S (P < 0. 05) , MEVK
R mAE AR IORE ) W E (P <0.05) ik
2 5 v R e WP 2 = (P < 0.05) , MEVK
R A5 A A K B (P <
0.05) , mfl i AW (P <0.05), WEk2,
3.3 KRB ERE 2k

REA 20 5 T AR b AR 1t 37 B A e B 1/
H 45 £ (OT/BGP) ., OPG, & JE B % 1 ( bone
morphogenetic protein, BMPs) T [, sRANKL [ F},
BRI SR A, OT/BGP B4 Tt , Hodh ek
PR AAGIEE (P <0.05) , & AR
H ETFI R (P <0.01) ; sSRANKL % R &, Hs .
RFHER HA S48 L (P <0.05) ;0PG 45411
M R A R R A B G E (P
<0.05) ; BMPs 543 L7, MEP R4, & AT
HAEGIT#E L (P <0.05), 65 Esiy & %
B R RAEEHE TS, W3,
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F2 KREBEEY ¥ (2 5,0 =6)
Table 2 Effects of WenShenGuShu formula on biomechanics of femur in rats with osteoporosis (x +s,n=6)
131 HVERI R F KRBT Wil SNV
(Mpa) (N) (N/mm) (N/mm?)
Sham 5739.40 +1177.57 103.28 £9.82 204.43 +57.42 135.57 +18.94
(0)7:¢ 4870.27 +1457.824 89.10 £37.254 191.15 +38.464 112.75 £32.504
W 5445.57 +1575.70 107.20 £12.40 " 227.33 £21.65 131.36 £11.28*
R k2 5214.54 +987. 14 107.54 +15. 46 231.87 £43.75* 139.49 £12.32*
2 5397.45 +1043.39 103.32 +6.58 201.57 +36.93 129.53 +7.62
[ i 5333.12 +1208.23 112.45 +24.50 222.75 +86.80 " 141.57 +18.84%

ESEFEARMME, AP <0.05, SEMLIML, * P <0.05,2P<0.01,

F3 G EH X EBR R (2 £5,n=6)
Table 3 Effects of WenShenGuShu formula on bone metabolism of rats with osteoporosis (x +s,n=6)

25 OT/BGP(ng/L) SRANKL( ng/L) OPG( (pg/L) BMPs(ng/L)

Sham 258.18 £7.93 263.30 £6.73 1.51 +£0.48 257.57 £45.30

ovX 208.81 £7.91 321.62 +2.44 1.29 £0.324 214.27 +18.554
WERER 274.6 £2.75" 303.77 +6.81 1.48£0.19* 251.81 +19.66 "
sk 214.54 +7.77 296.24 £6.03 * 1.49 +0.60 * 253.97 £23.42*
L iilb | 282.64 +4.01* 314.07 +7.82 1.29 +0.54 229.70 +11.13
A 280.64 +1.56° 282.30+13.20 " 1.38 +0.37 247.23 +7.58*

E ST ARLME, AP <0.05, SEMLIML, * P <0.05,2P<0.01,

3.4 FHRRIMHEE R
IRV 5 i F- AR X L, ARV 2 Lipids , ApokE |
LDL-C.TC ¥ F J}, HDL-C, TG ¥ T [, Lipids.
ApoE \LDL-C ZEfL HAF i1 124 7 XL (P <0.05) , shlik
TEALFEH AT ETH(P <0.05) , SHIRILINT L, i
KA ML P SRR Lipids TR K 557
HHAG I FE X (P <0.05) & 7 E 4 R R

R (P <0.01)  BEMEFA AL, SR E4 ApoE T
B AR B A S22 (P <0.05) , A%, &7
2 LDL-C FIEHAS (P <0.05) . {RFIE4 TG T %
WIS (P <0.05), MEMERA AR Sl ALY
AR AL S EAA ST FE L (P<0.05), H
T AR R AR T R4, W
%4,

R4 EE EE X EFBIEIRIUSILL ApoE IR ( x £ 5, n=6)

Table 4 Effects of WenShenGuShu formula on lipid metabolism and ApoE in rats with osteoporosis ( x £ s, n=6)

15 Lipids ApoE HDL-C LDL-C TC TG Al
(ng/mL) (ng/mL) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (LDL/HDL)
Sham 139.96 +4.31 120.32 £10.10 1.49+0.48  0.52£0.22  2.54%0.10  0.66 £0.08 0.35 £0.26
ovX 204.9 £20.914 167.33 £10.104  1.47+0.32  0.97+0.31% 2.87+0.42  0.60 £0.29 0.66 £0.014
HEB R 148.32 £19.38 132.30 +2. 14 1.98£0.23  0.58+0.12  2.66+0.07  0.89 +0.14 0.29 £0.11
{i5pi =z 93.02 +4.75% 134.55 +6.00 * 1.53+0.19  0.37£0.13* 2.69+0.53  0.69+0.12*  0.24+0.06*
R 2 132.88 £4.82* 169.89 +9.87 1.50 £0.23 0.49 £0.16 2.77 £0.03 0.68 +0.07 0.33 +0.07
e 7 A 107.66 £28.27%  114.12 +13.67 1.76 £0.60  0.33+£0.48* 2.60+0.72  0.76 £0.82 0.19 £0.12*

T 5EFARAMLL, 4P <0.05,

4 iFig

SEFRIAML, * P <0.05,%P<0.01,
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