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Evaluation of wound healing of skin defect in mice with radiation injury

BAI Shu-bo, WANG Guo-dong, WANG Liang, XU Zheng-yun, WU Yang”
Department of Stomatology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China

[Abstract] Objective To establish mouse models of total body irradiation ( TBI) with different doses of ®Co 7y radiation
combined with skin defect, so as to investigate the influence of TBI on wound healing and the pathophysiological changes in combined
radiation injury and skin defect. Methods A total of 180 female Kunming mice were irradiated with a single dose of 4, 6 or 8 Gy *Co
v ray. Within 30 min after irradiation, a full thickness square wounds (1.5 cmX 1.5 cm) was made on the back of mice to establish
animal models of TBI combined with skin defect (7#=50), another 30 mice with pure skin defect were used as controls (n=30). Mice
in each group were sacrificed on the 3%, 5", 7", 10" and 14" day after injury, each time 6 mice, and the full thickness wounds were
harvested. Histological method was used to evaluate the changes of inflammatory cells, fibroblasts and new blood capillaries in the
wounds. Image analysis system was used to analyze the areas of the residual wounds. The survival rates and body weight changes of
mice within 14 days were analyzed in all groups. Results On the 7" and 14™ day after injury, the survival rates of mice in the 6 Gy
group were 75% and 55% , respectively. While in the 8 Gy group the survival rate of mice was only 33% on the 7" day, and all the
animals died by the 10" day. Within 14 days after injury, the body weight loss of mice demonstrated an increasing tendency with the
increase of radiation doses (4, 6, and 8 Gy groups). TBI delayed wound healing in mice with the increase of irradiation dose. The
unhealed areas in the 6 and 8 Gy groups were larger than that in the control group on the 2™ day (P<C0.01), and that in 4 Gy group
was significantly larger than that in the control group on the 8" day (P<C0. 05). H-E staining showed that the early inflammatory
responses were inhibited, the increase of fibroblasts and new capillaries were greatly delayed, and the granulation tissue formation and
reepithelialization were slowed down in the TBI group compared with the simple wound group. Conclusion ~Animal models of TBI with
6 Gy " Co y-ray combined with skin defect can serve as a platform to study the mechanism of difficult healing and early treatment of
radiation injury combined with skin defect.
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Fig 1 Comparison of survival rates in all groups within 14 d
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Tab 1 Comparison of residual wound area in all groups within 14 d
(%, xEs)
Time after injury ¢/d
Group
1 2 4 6 8 10 12 14
A 92,25+ 80. 36+ 71. 934 56. 324 42.86+ 27.45+ 23,45+ 9.87+
6.53 7.24 8.19 10. 25 10.91 15.10 1.57 5.39
B 94. 00+ 81.19+ 73.014 60. 154 46. 78+ 33.43+ 29. 86+ 20. 62+
2.01 3.22 4.24 4.19 3.11* 2.81~ 2.51*~ 3.82”
C 96. 00+ 90. 434+ 78.51+ 67. 234+ 54,404+ 45.39+ 42,28+ 38.39+
3.54 6.55** 8.90* 10.98* * 9.44> 7.08** 4.94*~ 12.06*~
D 99. 00+ 96. 48+ 84.01+ 67.614 59. 11+ - ~
0.93 11.13*~ 13.29*~ 8.59*” 4.67* "

A Simple cutaneous wound group; B: 4 Gy °*Co y-ray+ cutaneous wound group; C: 6 Gy %°Co y-ray+ cutaneous wound group; D: 8 Gy

80Co y-ray+cutaneous wound group. * P<C0.05, ** P<C0.01 vs Group A; -: There was no survival animal on the 10" day
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Fig 3 Comparison of inflammatory cells (A), fibroblasts (B) and new blood capillaries (C) between wound in all groups within 14 d

x+s. * P<C0.05, ** P<C0.01 vs simple cutaneous wound group
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Fig 4 Histopathology of wound healing tissues

A: 4 Gy group on the 3" day, necrotic tissues and inflammatory infiltrations were seen in the wound; B: Single wound group on the 7" day,
granulation tissues were seen in the wound bottom; C: 8 Gy group on the 7" day, a few necrotic tissues, inflammatory infiltrations and granula-
tion tissues were seen in the wound; D: 6 Gy group on the 14™ day , many fibroblasts and new capillaries were observed in the wound; epithelial

cells grew slowly. NT: Necrotic tissues; IC: Inflammatory cells; GT: Granulation tissues; FB: Fibroblasts; NC: New capillaries; EC. Epithe-

lial cells. H-E staining, original magnification: X 20
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