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Regulate Effect of Zhuanggu Zhitong Prescription on the Balance of OPG/RANKL to Anti-osteoporosis

GAN Guoxing', LI Jinping®’, LIU Yu', HU Dezhi', ZHANG Guomin®, TANG Haiyan'(1.Qingyuan Hospital of
Traditional Chinese Medicine, Qingyuan 511500, China; 2.Central South University, Changsha 410013, China; 3.Hunan
University of Traditional Chinese Medicine, 410028 Changsha, China)

ABSTRACT: OBJECTIVE To explore the effect of Zhuanggu Zhitong Prescription on the osteoprotegerin (OPG) and
receptor activator of NF-kB ligand (RANKL) in ovariectomized rats and investigate its mechanism in anti-osteoporosis.
METHODS The 72 SD rats were randomly divided into sham group and model group, the model group rats were
ovariectomized and the sham group rats were excised equal weight fat. After the modeling, the rats were randomly divided into
model group, Zhuanggu Zhitong Prescription high-dose group (13.2 g-kg™"), middle-dose group (6.6 g-kg™"), low-dose group
(3.3 g'kg™") and estradiol valerate group, 12 rats in each group. Five days after the operation started to drug therapy for 13 weeks.
The model group and sham group rats were given equal volume water. After the test, the femur was examined by pathological
examination. The content of OPG and RANKL in serum and bone tissue of rats were detected by Elisa. The protein expression of
OPG and RANKL in bone tissue were detected by immunohistochemical method. RESULTS The femur trabecular area ratio
of ovariectomized rats was significantly declined, the content of OPG in serum and bone tissue of model group was significantly
declined, and the RANKL was significantly increased. The protein expression of OPG was significantly declined, and the protein
expression of RANKL was significantly increased, compared with sham operation group, the difference was statistically
significant(P<0.05, P<0.01). Zhuanggu Zhitong Prescription could significantly increase the femur trabecular area ratio,
indicating a good anti-postmenopausal osteoporosis effect. The content of OPG in serum and bone tissue of Zhuanggu Zhitong
Prescription groups were significantly increased, and the RANKL were significantly declined; the protein expression of OPG
was significantly increased and RANKL was significantly declined, compared with the model group, the difference was
statistically significant(P<0.05, P<0.01). CONCLUSION The OPG/RANKL ratio significantly decreased in ovariectomized
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rats, Zhuanggu Zhitong Prescription can obviously increase the ratio of OPG/RANKL in ovariectomized rats. Regulating balance
of OPG/RANKL may be part of the mechanism of Zhuanggu Zhitong Prescription to anti-osteoporosis.
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(RANKL); OPG/RANKL
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Tab. 1
ovariectomized rats(n=12, x=*s)

Effect on femur trabecular area ratio of

45 /g ke HNRHAAZE %
RFARH - 0.885 2+0.127 1
FERIZH - 0.571 7£0.108 5"
T TR e — I AL 2.1x107° 0.836 5+0.134 9V
HE IR

R 13.2 0.794 1+0.110 67
R a2 6.6 0.725 3+0.106 3?
7= A 33 0.701 9+0.113 7%

T BERTFARALE, "P<0.01; SHEAALE, PP<0.05, YP<0.01.
Note: Compared with sham operation group, "P<0.01; compared with the
model group, 2P<0.05, ¥P<0.01.
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Fig. 1 Pathological sections of rat femoral tissue(100X)
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Tab. 2 Effect on the content of OPG, RANKL and
OPG/RANKL in serum of ovariectomized rats(n=12, x ts)
g 5l R/ OPG/ RANKL/ OPG/RANKL
a7 gkg™! ng-L™' pmol - L™ LhfE
FARA - 498.21£69.93  99.03£13.89  5.14+0.69
TR ZH - 415.07+65.28" 134.54+15.43?  3.51+0.53%
RERME R4 2.1x107° 491.93+65.78% 110.51+23.89%  4.58+0.62%
H ik 5
Rl ¢! 132 472.21+50.28% 103.38+16.19Y 4.27+0.73%
A 6.6  480.21+£52.36> 102.94+16.59 4.35+0.59"
&= 33 484.07+68.93% 103.81+25.05° 4.36+0.617

E: HEFARAKE, "P<0.05, PP<0.01; SHEAHKE, PP<0.05,
P<0.01.

Note: Compared with sham operation group, "P<0.05, 2P<0.01;
compared with the model group, *P<0.05, ¥P<0.01.

#x3 MEWEARKE OPG, RANKL 28 K H b1
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Tab. 3 Effect on the content of OPG, RANKL and
OPG/RANKL in femur of ovariectomized rats(n=12, X +s)
7l 5/ RANKL/ OPG/RANKL

Mo !

4 k! OPG/ng'L pmol-L! Wi
BFARA - 319.64+47.28  63.13£15.43  5.07+0.49
MR - 251.35+53.78" 108.29+22.94% 2.63+0.35?
R ME —E4 2.1x107° 311.42+58.64%  72.08+18.91%  4.48+0.51%
Mk s

[palhe: ! 132 309.78+55.21° 85.19+25.45%  3.91+0.65%
bl ril 6.6  319.21£51.00Y 99.27+23.54  3.65+0.54%
& 33 319.00£52.78% 99.56+26.32  3.46+0.64°

HE: SEFRAEE, "P<0.05, PP<0.01: SHAAKE, YP<0.05,
P<0.01.

Note: Compared with sham operation group, "P<0.05, 2P<0.01;
compared with the model group, *P<0.05, ¥P<0.01.
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Tab. 4 Effect on the protein expression of OPG, RANKL
and OPG/RANKL in femur of ovariectomized rats(n=12,
Xxts)

w5l 7/ OPG/ RANKL/ OPG/RANKL
- gkg™! ng-L™ pmol-L™! tE
RFARL - 0.47+0.11 0.31+0.08 1.52+0.18
R - 0.32+0.08"  0.48+0.09”  0.73+0.13%
IRERME— =] 2.1x107°  0.5120.17°  0.3620.06”  1.38+0.15Y
T 1
AL 132 047+0.12Y  031+0.11Y  1.31x0.17"
R4l 6.6 0.41£0.09”  0.39+0.07Y  1.26+0.18”
TR AL 33 0.46+0.13Y  0.36+£0.08"  1.20£0.16”

HE: SEFARALE, "P<0.05, PP<0.01; SHBMALLE, YP<0.05,
YP<0.01,

Note: Compared with sham operation group, "P<0.05, ?P<0.01;
compared with the model group, ¥P<0.05, ¥P<0.01.
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Fig. 2 Immunohistochemical results of OPG protein
expression in rat bone tissue(SABC method, 400 X))
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