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Pharmacological effects of Gushudan against osteoporosis
ZHANG Dan', LIU Zheng!, LI Fa-mei?, XIE Yang-jin®
(1. Department of Pharmacology, Shenyang Pharmaceutical University, Shenyang 110016, China; 2. Department of Drug
Analysis, Shenyang Pharmaceutical University, Shenyang 110016, Chinas 3. Liaoning Leaders’ Resting Office
of Arms Police, Shenyang 110036, China)

Abstract: Objective To investigate the preventive effects of Gushudan on osteoporosis in rats after
administrated prednisolone. Methods Wistar male rats (60) were divided into six groups: control group,
model group, Gushudan groups (3, 1, and 0. 3 g/kg), and Gushukang 1 g/kg group. The effect was
observed by measuring the levels of blood calcium, blood phosphorus, blood BGP content, bone calcium,
After eight weeks, Gushudan

significantly increased the bone density, bone biomechanics, blood BGP content, bone calcium, and bone

bone phosphorus, bone density, and hone biomechanics. Results

phosphorus in model group rats. Conclusion Gushudan could increase bone density, bone biomechanics,
blood BGP content, bone calcium, and bone phosphorus induced by prednisolone. These results suggest
that Gushudan has a distinct preventive effect on osteoporosis rats.
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1.3 FHYBEE. ARSI Wistar KK 60 R,
BRI L RE BN KR 6 A, Bl X B, R
A, FHAKR. P ARR 3.1.0.3g/kg) 4, FH
BRE, B4 10 R, 0B\ E, BRAMERKEH .
S B3 BAS, BHKRKR im 10 mg/kg R
wE.ERZK.XRHAFYEHER.KK. B
W—WAhRE.E8 ., ERBEHNFN, BHT
ERBHRBHRLUABX ig 10 mL/kg, BX1 K,
HELES . A

1.4 KR

.41 ME%BEMUE-XREAE. AR ip
20% LhIA 1.4 g/kg PGB AR, I8 3 3 KB,
3 000 r/min B.{> 15 min, ] B, AR S A B
ARMEmME Ca.P.RUEBERE (ALP) REHR
(BGP) K¥.

1.4.2 BALMRE:HYIEE, & HEH BN
BERBE, ZHENENKAR, FRERAWNEX 5
KEFENNETEE REAMOLEERN BB,
BRERBRAASZ—BFREHRER S UK
-8 (2 D IRAWBAE 72h, BHEMF 120 C
HehZERE AHEHREBTHE.BHTEE
FHAF MABRAGE (BMR-FE®R=4:1) 3
mL, 76 8L AR AN # 5 1L, RN 65 BT RT LA DA
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hhAHERRKAR., FREMH 8X—2 BAHN
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L5 S¥48. TREEHU 25 TR, U
SPSS 11.5 43t , R A one-way ANOVA B1,

2 &%

2.1 BHAMARGRENEW . LRERILEL
BHEIRFR ERAKRNERBABRTH, 5
MRAMLKEREE (P<0.05).BHABNEA
ARWEREHEAR, SHAEAREEREF
(P<0.05), 2R BKBHEXR.

2.2 BEAMARERE. BEEE. REEAHA
FWEW . TRERNE 2, BRI AR
RRWERE. KER.BEE.BEBRAHH NN
BRE EMNBAUBERAEREEE (P<0.05,
0.01; BFHARFMBABMHENERERK, 5
BMEAEBERFEENE (P<0.05),BHAEN
BABMAEMNKERREK SHEAALEERT
BEHE (P<0OD,FEANBKBHXRBFHAA
hOEARHAEMNEEE TR, SENGHEER
FRENE (P<0.0D,FERBKEBEHXR BAE
BRI R EEETRNEE, T
AHGIEERER. BOBREFRERHL KRB
BERANBIAERE SXRALEEREE

£1 REAMARGERROEE cLs, n=10)
Table 1 Effects of Gushudan on body weight of rats (x+3, n=10)

- ) ak/g

G k™ LEL $IR %28 %3A HeA %5h %A %R %e R
PL ] - 26.06426.30 329612004 362.23430.80 3T.0GE35.10  396.7IE35.58  AOLBBE3684  AILMEINI LRI MIIBENY
ny - 255.05029.41  10.6014T.28  335.8146.43 30.35H40.90% 359.63335.56% 355.88445.80% 352 10442.03% * 35371430.02% % 44 10435.80% *
EAS 03 BLAOLA008  MS22H49.97  BIOREATY ATOLA.AL LALLM LU0 I6.6THAS3 IA2BEA0LG

1 0912317 3109144098 326644222 IO AIEAOS]  FLIZEAB  NGALLALSE  I540R4RI5 IBITHALI  30.18H4LY7

3 6513055 395944241 361464511 MLTLLAG2* IBTAIE6L05  0LB6EE0.64  3902.20H52.69° 305.49440.56% 403.60£54.07% ¢
LU 514222381 3ILOSEZ6.14  MBASEI0.67 1A05E20.05  ITLASHLTS  IMMEH10 MT1043341  BLISEI 0 38B.64E3.63

SxtRg . *P<0.05 *"P<0.01; SHMALLE: "P<0.05 **P<0.01

¥ P<0.05 **P<0.01 vs control group; * P<C0.05

* * P<0. 01 vs model group

%2 REAXNANEER . BEX . BEBRAMEHNOER rLs)
Table 2 Effects of Gushudan on bone weight, bone mineral density, and tibia break of rats (x+s)

£ FRk/(gokg™!) BFEM/g(n=8) THM/g(n=8) KkFERk/g»r=8) HEHX/@-m™) (=100 BERXKKEN/ kg (r=8)
ok - 1.1440. 10 0.6910. 09 0.2310. 06 0.17£0.01 10.48£1.95
3] - 0. 98£0.10* 0. 6010. 04 0.0940.01%# 0.07+0.01%* 6.78+2.27**%
[-1:%:3 0.3 1.0540.07 0. 66+0. 06 0.1540.03* * 0.0840.01 7.9942.59
1 1.1040. 09 0.67+0.11 0.1540.03° * 0.1140.01** 10.1942.05" *
3 1.1240.19* 0.71£0.13 0.1740.04° * 0.1640.01** 10.31£1. 46" *
2 o 1 1.0540. 14 0. 6540. 09 0.16+0.04" 0.1240.01"* 9.70+2.42" *
S RMALE: "P<0.05 **P<0.01, HHEAWE: *P<0.05 °*P<0.01

#P<0.05 **P<0.0] vs control groups * P<<0. 05

* * P<0. 01 vs model group
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BERMXR, BB P X R S B BT BUR B
B R Wi AR

2.3 BHAMKBRMAELEFHEWE. TBERA
F3,£4HEMm Ca.P XBEER (P>0.05),%H
BRR sc RO TR A BB BRI KR L
Ca.P ZHIFXEEV W ANRRFTBERHMRKX
R BGP fEH BT, ,ALP BB AR, 54
HEEREE (P<0.01);B#HHE BGP BHE
i, SEPARBEEREE (P<0.0D) R EH
FHAI X HUAR MR fE BT BGP BEMBR A . BEH S
ALP EHERR SHERNMALBRERABES
(P<C0.01), 4275 B 6 £ 0T 3 $T 38 B # J Br 2 ALP
BHIEm,

2.4 BHAMNEE BREHRWE - LRERLE,
BEMEFBERAMARMES HEWBTH,
£3 REA AWM Ca.P.BGP 1 ALP X FERIKW

(x£s, n=8)
Table 3 Effects of Gushudan on level of Ca, P, BGP,
and ALP in serum of rats (x+s, n=8)

Hi/ Ca/ P/ BGP/ ALP/
(g+kg™?) (mmol+L™?) (mmol+L~1) (ng+L~1) -L-1)
ba | - 2.31£0.14  1.8040.14 3.68+1.09 151.5% 9.61
&1 - 2.24£0.05 1.58+0.24 1.56£0.50%% 225.1452.03% %
®an 0.3 2.3110.26  1.66£0.38 1.7110.50 215.37130. 28
1 2.31£0.11  1L.77£0.29 2.34+0.77 184. 88+25. 53
3 2.31£0.15  1.76£0.42 3.09£0.97** 15104+ 8.01°*
Bk 1 2.2840.13  1.65£0.50 3.3340.92° * 197.57426.18

S5xRAL®. **P<0.01, SHEMHK. **P<0.01
## Pp<0. 01 vs control group; * * P<<0.01 vs model group
%4 BHEAXNXRRENHBOXLE GLs, n=8)
Table 4 Effects of Gushudan on bone calcium and

phosphrous contents in rat (x+s, n=8)

a3y PR/ (g kg™ BE/% R/ %

pofii - 4.0820. 96 9. 86+0. 40
L § - 2.0340.40%#%  7.8440.89%%

BH5 0.3 3.3740.50**  9.28+1.93

1 3.4140. 44"  9.4842.00

3 3.9740.47**  9.55340.48"*

k:1:3: 3 1 3.4540.46** 7.92+1.14

SxtRALE. **P<0.01
SREAAKE.: *P<0.05 **P<0.01
## p<0, 01 vs control group

*P<0.05 **P<0.01 vs model group
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