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Effect of ozone on hypertrophic scar during the healing of bilateral circular full-thickness skin

wounds on the back of rats
Ou Shan-xing', Li Xiao-rong', Zhang Li", Yu Zhi-jian?

Abstract

BACKGROUND: The prevention of epidural scar formation can reduce the incidence of failed back surgery syndromes. Ozone
has been applied in the treatment of lumbar disc herniation, and has achieved good effect.

OBJECTIVE: To investigate the effect of ozone on the healing of wound and hypertrophic scar in rats.

METHODS: Hypertrophic scar models of bilateral circular full-thickness skin wounds were made on the back of rats using surgical
incision method, and then the rats were divided into three groups: blank control group with no treatment, oxygen group treated
with 5 mL pure oxygen and ozone group treated with 5 mL of 30-40 mg/L ozone. Rats in the latter two groups were injected twice
a week; After 4 weeks, hypertrophic scar/granulation tissue samples were extracted. The appearance of hypertrophic
scar/granulation tissue as well as the expression of tumor necrosis factor-a and basic fibroblast growth factor in each group were
detected by hematoxylin-eosin staining immunohistochemistry.

RESULTS AND CONCLUSION: Compared with the blank control and oxygen groups, the area of hypertrophic scar in the ozone
group was smaller after wound healing, besides, there were more epithelia generated and less inflammatory cell infiltration, as
well as thinner collagen fibers and more breakages. Furthermore, the expression of tumor necrosis factor a was significantly
decreased (P < 0.01), while the expression of basic fibroblast growth factor was significantly increased (P < 0.01). These findings
suggest that ozone can reduce inflammatory cell infiltration via its anti-inflammatory effect and decrease the oversynthesis of
collagens through inhibiting the expression of tumor necrosis factor a and increasing the expression of basic fibroblast growth
factor to inhibit the inflammation of granulation tissue and scar proliferation.
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b: The deep layer of scars

Figure 1 Histomorphology of skin scar in the blank control
group (Hematoxylin-eosin staining, x 200)
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b: The deep layer of scars

Figure 3 Histomorphology of skin scar after ozone injection in

the ozone group (Hematoxylin-eosin staining, x 200)
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a: The superficial layer of scars

b: The deep layer of scars

Figure 2 Histomorphology of skin scar after oxygen injection
in the oxygen group (Hematoxylin-eosin staining, x
200)
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Table 1 Comparison of expression of TNF-a and bFGF  (xts)

Blank control group Oxygen group Ozone group

ltem (n=9) (n=9) (n=10)
TNF-a 86.487+12.950 75.363+8.052 54.984+7.803°
bFGF 34.134£9.237 42.845+9.912 67.095:6.837°

P < 0.01, vs. the blank control and oxygen groups; TNF-a: tumor necrosis
factor a; bFGF: basic fibroblast growth factor

2.4 TNF-a.bFGF &b &4 R 451 WK LK
4, 5, B A A AL TNF-aH 40 M T 50K
bFGFFH M40 fu il # i, ZERr AW EZFEE X
(P <0.01).
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c: The ozone group

Figure 4 Expression of tumor necrosis factor-a in the deep
layer of scar (Immunohistochemistry, x400)
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c: The ozone group

Figure 5 Expression of basic fibroblast growth factor in the
deep layer of scar (Immunohistochemistry, x400)
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