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Morphological study on healing of cutaneous wound combined with radiation-trauma
injury in rats

RAN Xinrze, CHENG Tian-min, LIN Yuan, XIAO Tao-yuan, QU Ji-fu, CHEN Xiao-hong, XU Hui, YAN Guo-he, HUANG
Wen-qi, KE Jin-xing (Department of Radiation Medicine, Research Institute of Combined Injury, Third Military M edical University, Chongqing
400038 China)

Abstract: Objective To study the pathological changes and the morphological characters of the healing process
of cutaneous wound combined with total body irradiation in rats. Methods Rats were irradiated at the single doses
of 2, 4 and 6Gy fiom a “Co Y ray source. Within 1 h after irradiation, two whole thickness circular wounds were
produced on the back of the animals, corresponding to 2.5% of total body surface area. The pathological changes
were observed by HE staining and transmission electron microscopy (TEM). Results Afier total body irradiation
combined with cutaneous wound, the rate of healing was significantly retarded as the irradiation dose increased. His-
tological results showed that in rats with single wound, on the 3rd day after injury proliferation of fibroblasts in wound
bottom was observed; on days 10 ~15 after injuty, collagenic scar formed, vascular net and nerve ending regenerat-
ed, and epidermic cells wntinually grew to cover wound gradually; on the 20th d after injury wound was basically
healed. However, in rats combined with 6 Gy radiation, on the 3rd d after injury, a large amount of extract, necrosis
tissues, bacterial colonies and inflanmatory infiltrations were seen in the wound, but fibroblast growth was not seen in
wound bottom; on the 15th d after injuty epidermic cells grew slowly, abnormal cell nuclei with turn and ruga and
chromatic clumping were also seen; in rats combined with 2 Gy radiation, the effect of radiation on the healing of
wound was slight, but there was growth of granulation tissue (7th d) in the wound. Conclusion In soft tissue trau-
ma mmbined with radiation injury, the changes of morphological character are far more complicated. The growth inhi-
bition of granulation tissues and epidermic cells is definitely related to the dose of radiation inflicted.
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Fig1 6 Gy CRW on the 3rd day, a lot of necrotic tissues and inflammatory infiltration can be seen (HEX 33)
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Fig2 6 Gy CRW on the 3rd day, a lot of necrotic tissues and inflammatory infiltration are found (HEX 33)
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Fig3 CRW 2 Gy on the3rd day epithelial cells are extended into the wound (HEX 33)
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Fig 5 2 Gy CRW on the 3rd day. swollen and pallor epidermic cellular nuclei and individ ual broken mitochondrial crista in plasma
can be seen (TEM, Bar= 1m)
6 6 Gy 3d s (TEM, #~ R=2"!m)

Fig6 6 Gy CRW on the 3rd day. fiber cells and collagens in dermis are spiral and chromatins are densely clumped and distributed diffusedly
or to the nuclear border (TEM, Bar=2"m)

7 15d . (TIM, 4R R=51m)
Fig 7 Simple wound on the 15th day. regeneration of new capillary blood vessel phagocytic cells and nerve ending can be seen (TEM, Bar= 5%m)
8 2Gy 15d s s s (TEM. 4% R=5 *m)

Fig8 2 Gy CRW on the 15th day, weltformed fiber scar, but the abnormal nucleus of fibroblast with binuclei are seen (TEM, Bar=5 "m)
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Fig9 6 Gy CRW on the 15th day fibroblasts grow fast. Nucleus of the ’ ’
fbroblast is abnormal with turn and ruga. Chromatin is densely
clumped and distributed to the nuclear border (TEM, Bar= 5m)
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