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Relationship between the levels of tumor necrosis factor alpha, interleukin-1beta
and interleukin 6 of bone tissue and osteoporosis in ovariectomized rats

Zhu Shu-tao, Liu Yang, Zhang Ming-hui, Wang Xiao (Department of Orthopedics, Huaihe Hospital , Henan
University, Kaifeng 475000, Henan Province, China)

Abstract

BACKGROUND: It has found that secretions of tumor necrosis factor a (TNF-a), interleukin 13 (IL-1B) and
interleukin 6 (IL-6) are closely related to osteoporosis

OBJECTIVE: To further investigate the levels of TNF-a, IL-1f and IL-6 of bone tissue in ovariectomized
rats and their relationship with osteoporosis.

METHODS: Sixty 3-month-old female Sprague-Dawley rats were randomly divided into control group and
test group (n=30 per group). In the test group osteoporosis model was induced by ovariectomy followed by
intraperitoneal injection of aluminum nitride solution; while rats in the control group were given
intraperitoneal injection of normal saline without ovariectomy. The experiment cycle was 12 weeks. One
week after modeling, serum level of estradiol was tested, and the bone mineral density of rats measured
with bone densitometry. In the meanwhile, the levels of TNF-a, IL-1B and IL-6 in bone tissue were detected
to analyze the correlation between cytokines and bone mineral density.

RESULTS AND CONCLUSION: The level of serum estradiol in the test group was significantly lower than
that in the control group (P=0.007); the bone mineral density of the lumbar spine and femur in the test
group was significantly lower than that in the control group (P=0.006, 0.004). Compared with the control
group, the percentages of trabecular bone and osteoblast area within the visual field in the test group were
significantly lower, while the osteoclast area within the visual field was significantly higher (P=0.037, 0.029,
0.044). Compared with the control group, the levels of TNF-a, IL-1B and IL-6 in the test group significantly
increased (P=0.032, 0.031, 0.025). And the bone mineral density of the lumbar spine and femur was
negatively correlated with the levels of TNF-a, IL-18 and IL-6 in the test group (P < 0.05). In conclusion,
the osteoclast activity is enhanced by elevating the levels of TNF-a, IL-1p and IL-6 of bone tissue of
ovariectomized rats, and increasing the percentage of osteoclast area within the visual field. Moreover, the
percentages of trabecular bone and osteoblast area within the visual field have a decline, which
accelerates the process of bone resorption and leads to the formation of osteoporosis.

Subject headings: Ovary; Cytokines; Osteoporosis; Tissue Engineering
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1 ##lF1A5%  Materials and methods
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F1 WEAXRE_ERKEMSEELR (xts, n=30)
Table 1 Comparisons of levels of estradiol and bone
mineral density between two groups

2 51 I 1 (pg/L) B (glem?)

g jiFgy
X R 2 37.47+6.93 0.192+0.021 0.181+0.012
oL 14.28+3.21 0.117+0.014 0.106+0.026
t 33.29 38.84 58.26
P 0.007 0.006 0.004

23 WMAKRATDEBRRET@IE. BT @B B
FOLH T /N SR 40 1 o R T AR LA B AR TR R
20, TR A T R T AR A 2 T A, B
SEA7 B # = X (=6.30, 8.04, 5.30, P=0.037, 0.029,
0.044), &2,

Fx2 MWEAXRB/NREABYRE. e S R B mR bR

(xts, n=30, %)
Table 2 Comparison of the percentages of trabecular
bone, osteoblast and osteocla area within the visual field
between two groups

gl NG JT A Tl 4
pagicedil 11.85+2.43 96.84+9.25 8.03+0.57
WFFE2H 5.26+0.39 80.43+6.18 15.32+2.04
t 6.30 8.04 5.30

P 0.037 0.029 0.044
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(t=7.28, 7.52, 9.32, P=0.032, 0.031, 0.025), W.
&3,

*3 FMEXRBHELAPMEETFKELRE (xts, n=30, pg/L)
Table 3 Comparisons of levels of cytokines in bone tissue
between two groups

415 MY RZE T a HA i E 18 HA4RE 6
WHEZL  137.48+£12.94 102.25+9.04 85.34+8.32
WFFdl  159.21+11.02 115.73+10.82 99.43+8.17

t 7.28 7.52 9.32

P 0.032 0.031 0.025
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Table 4 Correlation analysis of cytokines and bone mineral
density of the lumbar spine and femur in the test group
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r P r P
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