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Explore on Protective Effect of Guilu Erxian Jiao on Osteoporosis in Ovariectomized Rats Based on
TGF-p/Smad and MAPK/NF-kB Signaling Pathway

XU Weifeng, ZHU Xuxiang, HE Dan, WANG Shanfu, YIN Heng*(Wuxi Affiliated Hospital of Nanjing University of
Chinese Medicine, Wuxi 214071, China)

ABSTRACT: OBJECTIVE To evaluate the protective effect of Guilu Erxian Jiao on osteoporosis in ovariectomized rats and
to explore its mechanism. METHODS A total of 120 rats were randomly divided into normal group, model group, low-dose,
medium-dose and high-dose of Guilu Erxian Jiao group and alfacalcidol group. There were 6 groups in total, and all of them
were emasculated and modeled except the normal group. Guilu Erxian Jiao was administrated with low, medium, high dose(0.5,
1.5, 2.5 g'kg™'-d™"), alfacalcidol was administrated with 0.1 pg-kg™-d™! dose, the normal group and the model group were given
the same amount of normal saline respectively. The pathological changes of femur in rats were detected by HE staining, and the
calcium(Ca), phosphorus(P), hydroxyproline(Hyp), alkaline phosphatase(ALP) and tartrate-resistant acid phosphatase(TRAP) of
femur were detected by kits. At the same time, Western blotting was used to detect the expression of TGF-f3, p-Smad-3 protein
and p-JNK, p-ERK, p-P38, p-NF-«kB P65 protein in femur of ovariectomized rats. RESULTS Compared with the normal group,
the levels of Ca, P, Hyp and ALP in femur of rats in the model group were significantly decreased(P<0.01), while the level of
TRAP was significantly increased(P<0.01). The trabecular structure of rats in the model group was disordered, the morphology
was thinned and showed signs of fracture. The protein expression levels of TGF-f and p-Smad-3 in femur of the model group
were down-regulated, while the protein expression levels of p-JNK, p-ERK, p-P38 and p-NF-«xBP65 in femur were
up-regulated(P<0.01). Compared with the model group, Guilu Erxian Jiao significantly increased the levels of Ca, P, Hyp and
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ALP in femur of rats(P<0.01), decreased the level of TRAP in femur of rats(P<0.01), and improved the pathological changes of
femur. Meanwhile, Guilu Erxian Jiao significantly induced the expression of TGF-f and p-Smad-3 protein, and significantly
decreased the expression of p-JNK, p-ERK, p-P38 and p-NF-kBP65 protein(P<0.01). CONCLUSION Guilu Erxian Jiao can
significantly improve osteoporosis in ovariectomized rats, and the mechanism is related to the activation of TGF-f/Smad
signaling pathway and the inhibition of MAPK/NF-«B signaling pathway.
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Tab. 1 Effect of Guilu Erxian Jiao on content of Ca and P
in bone of osteoporosis rats

219 Mt /pg-kg'-d!  Ca/mmol-g! P/mmol-g!
IEE 4L 1.49+0.07 3.23+0.18
HEAI 2] 0.52+0.041 1.32+0.15"
10 Al
A 20 0.5x106 0.72+0.092 1.97+0.132
rhl 2 1.5%x106 0.83+0.062 2.0620.152)
T 2H 2.5%x106 1.07+0.192 2.12+0.122
[TpF =g i) 0.1 1.11£0.072 2.75+0.082

H: HIERWALLE, YP<0.01; SEALILEE, YP<0.01,
Note: Compared with the normal group, "P<0.01; compared with the
model group, 2P<0.01.
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Tab. 2 Effect of Guilu Erxian Jiao on content of Hyp in
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Tab. 3 Effects of Guilu Erxian Jiao on content of ALP and
TRAP in osteoporosis rats
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E: SIEWHLE, YP<0.01; SHEMLILE, PP<0.01,
Note: Compared with the normal group, "P<0.01; compared with the
model group, ?P<0.01.
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Fig. 1 Effect of Guilu Erxian Jiao on pathological changes
of femur of osteoporosis rats(HE staining, 200x)
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Fig. 2 Effect of Guilu Erxian Jiao on protein expression of TGF-B-Smad signaling pathway in osteoporosis rats
Compared with the normal group, "P<0.01; compared with the model group, ?P<0.01.
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Fig. 3 Effect of Guilu Erxian Jiao on protein expression of MAPK/NF-kB signaling pathway in osteoporosis rats
Compared with the normal group, "P<0.01; compared with the model group, 2P<0.01.
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