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Expressions of cyclooxygenase 2, bone morphogenetic protein 2 and vascular endothelial
growth factor in elbow heterotopic ossification

Tian Jian®, Fan Cun-yi?, Rui Yong-jun', Mi Jing-yi*, Ruan Hong-jiang?, Liu Kun?, Zeng Bing-fang®

Abstract

BACKGROUND: Several studies have shown that cyclooxygenase 2 (COX-2) inhibitors can prevent heterotopic
ossification around the elbow joint.

OBJECTIVE: To investigate the expression of COX-2, bone morphogenetic protein 2 (BMP-2) and vascular endothelial
growth factor (VEGF) in post-traumatic elbow heterotopic ossification tissues, and to analyze their relationship.

METHODS: The expressions of COX-2, BMP-2 and VEGF were examined by S-P immunohistochemical staining in 18
cases of heterotopic ossification and 10 cases of normal bone tissue. The 10 cases were as controls. The average
absorbance value and the percentage of positive area of COX-2, BMP-2 and VEGF in heterotopic ossification and normal
bone tissue were measured by HPIAS-1000 image analysis system. The relationship among the percentage of the
positive area in the three kinds of proteins was analyzed.

RESULTS AND CONCLUSION: COX-2 ,BMP-2 and VEGF were strongly expressed in heterotopic ossification, but
those in the normal bone tissue showed low express or no express. Image analysis demonstrated that the average
absorbance value and the percentage of positive area of COX-2, BMP-2 and VEGF in heterotopic ossification were
significantly higher than those in the normal bone tissue (P < 0.01). The percentage of positive area of COX-2 expression
was closely correlated with that in the BMP-2 and VEGF in heterotopic ossification (P < 0.01). These findings suggest
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that COX-2, BMP-2 and VEGF may play important roles in the process of heterotopic ossification formation. COX-2 may
induce the expression of BMP-2 and VEGF to promote osteogenesis and angiogenesis in the heterotopic ossification
organization.
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Figure 3 Vascular endothelial growth factor in heterotopic
ossification (Immunohistochemical staining, x 50)
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Table 1 The average absorbance value and the percentage of
positive area of cyclooxygenase 2 in heterotopic

ossification and normal bone tissue (x+s)
Group n Average Percentage of positive area
absorbance (%)
Experimental 18 0.110+0.013 30.537+8.188
Control 10 0.043+0.014 5.063+2.287
t 12.77 12.36
P <0.01 <0.01

Figure 1 Cyclooxygenase 2 in heterotopic ossification
(Immunohistochemical staining, x 50)
K1 %R 2 7E5e s A 412 P i e Be 21 A e (1 25 1
(x50)
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Table 2 The average absorbance and the percentage of
positive area of bone morphogenetic protein 2 in
heterotopic ossification and normal bone tissue ~ (x+s)

Grou n Average Percentage of positive area
P absorbance (%)
Experimental 18 0.119+0.008 39.381+4.087
Control 10 0.091+0.017 15.138+3.197
t 4.74 16.17
P <0.01 <0.01

Figure 2 Bone morphogenetic protein 2 in heterotopic
ossification (Immunohistochemical staining, x 50)
2 HIBRIBMEE 2 1A A A ¥ e e 4 A e
45 4L (x50)

3 SR E AR AU P B AR DR SRk T
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Table 3 The average absorbance and the percentage of
positive area of vascular endothelial growth factor in
heterotopic ossification and normal bone tissue  (x+s)

Grou N Average Percentage of positive
P absorbance area (%)
Experimental 18 0.121+0.011 37.982+6.387
Control 10 0.077+0.021 18.143+4.355
t 6.29 8.72
P <0.01 <0.01
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Table 4 The correlation of the percentage of positive area of
cyclooxygenase 2, bone morphogenetic protein 2 and
vascular endothelial growth factor in the experimental
group

Item r P

Cyclooxygenase 2 and bone morphogenetic protein 2 0.693 <0.01
Cyclooxygenase 2 and vascular endothelial 0.896 <0.01
growth factor
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