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Effect of zoledronic acid on osteoprotegerin and tumor necrosis factor alpha mRNA expression

in rats
Jing Bo, Yin Yun-sheng, Zhang Tao, Wang Xing-yu, Zheng Zhen-yu, Chen Xiao-min, Wen Wei-jing

Abstract

BACKGROUND: Zoledronic acid is a new generation of diphosphate, which is the third generation of osteoporosis drugs. It is
widely used to treat diseases related to increase of bone absorption in clinic. The effect of zoledronic acid on osteoclast has
reached consensus, but its effect on osteoblast remains in dispute.

OBJECTIVE: To observe the effect of zoledronic acid on the proliferation, differentiation and the mRNA expression of
osteoprotegerin (OPG) and tumor necrosis factor a (TNF-a) of rat osteoblasts.

METHODS: The osteoblasts isolated from the calvaria of neonatal SD rats were cultured with different concentrations of
zoledronic acid. The final concentration of zoledronic acid in the experimental group ranged from 10°-10"° mol/L. At 3,5,and 7
days after zoledronic acid intervention, MTT colorimetric assay was used to measure the absorbance to detect the effect of
zoledronic acid on the proliferation of osteoblasts. p-nitrophenyl phosphate approach method was used to detect the activities of
alkaline phosphatase, while RT-PCR was used to detect OPG and TNF-a mRNA expression.

RESULTS AND CONCLUSION: Zoledronic acid at the concentration of 10 mol/L could inhibit the proliferation of osteoblasts,
but it had no effect at concentration of 107-10"° mol/L. Zoledronic acid at concentration of 10°-10° mol/L could up-regulate the
OPG mRNA expression, but down-regulate TNF-a mRNA expression. Zoledronic acid at low concentration cannot influence the
proliferation and differentiation of osteoblasts; whereas, it can inhibit bone resorption by regulating the OPG and TNF-a mRNA
expression.

Jing B, Yin YS, Zhang T, Wang XY, Zheng ZY, Chen XM, Wen WJ. Effect of zoledronic acid on osteoprotegerin and tumor
necrosis factor alpha mRNA expression in rats.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2011;15(2): 277-280.
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Table 1 Effect of zoledronic acid at different concentrations on

the proliferation of osteoblasts (xts, n=7, A)

Invention time (h)
Group
72 120 168

Control 0.662+0.028 0.978+0.019 1.32540.115
10”° mol/L 0.704+0.090 1.015+0.058 1.367+0.132
10® mol/L 0.691+0.046 0.966+0.063 1.356+0.084
107 mol/L 0.687+0.055 0.930+0.072 1.241+0.121
10 mol/L 0.678+0.064 0.929+0.063 1.227+0.101
10”° mol/L 0.402+0.010° 0.449+0.060° 0.487+0.064°
P < 0.05, vs. control group
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Table 2 Effect of zoledronic acid at different concentrations on
the mRNA expression of osteoprotegerin (OPG) and
tumor necrosis factor a (TNF-a)of osteoblasts at 72 h

after culture (xts, n=5)
Group Rors RinFa
Control 0.870 6+0.014 8 1.229 4£0.019 2
10 mol/L 0.957 9+0.017 72 1.072 7+0.018 9°
10® mol/L 1.047 7+£0.022 4° 0.976 4+0.017 8°
107 mol/L 0.940 6+0.020 8* 0.798 4+0.015 6%
10 mol/L 1.229 7+0.017 1° 0.772 3+0.015 5%
10° mol/L 1.113 2+£0.014 4* 0.411 7+0.008 6°

Rope=Vopa/VearoH; Rinea=Vine.o/ Vearon; °P < 0.05, vs. control group
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Figure 1 Effect of zoledronic acid at different concentrations

on the mRNA expression of osteoprotegerin (OPG)

and tumor necrosis factor a (TNF-a) of osteoblasts

at 72 h after culture
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