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[ Abstract ) Objective To evaluate the skin development and repair process of X-ray radiation
damage in rat with non-invasive two-photon excitation fluorescence ( TPEF) imaging technology in wvivo.
Methods Totally 24 SD rats were randomly divided into four groups including X-ray irradiated group (25,
35 and 45 Gy) and non-irradiation control group. At different times after irradiation, the degree of skin
injury was evaluated, and the pathological changes of nicotinamide adenine dinucleotide ( phosphate )
[NAD (P) H] and collagen fiber fluorescence signals in epidermal cells were detected in vivo by TPEF
imaging technology. Results At 10 d post-irradiation, the skin of irradiation groups showed erythema and

desquamation. At 15-20 d post-irradiation, the skin of radiation groups developed progressive exudation,
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edema and ulcers with increasing radiation dose. On day 25, the skin began to repair in the 25 Gy group,
however, the skin of other groups still had exudation and ulcers. On day 10, NAD (P) H fluorescence
signal in epidermal cells of irradiation groups decreased and the fluorescence signal of collagen fibers in
papillary layer and reticular layer of irradiation groups reduced, which were significantly lower than that of
normal control group (¢ =24.145, 28.303, 26.989, 6.654, 7.510, 7.997, P<0.05). On day 30,
fluorescence signal of NAD (P) H and collagen fibers in epidermal cells and dermis began to repair, the
cell from stratum granulosum, stratum spinosum, and stratum basale in the 25 Gy group showed
fluorescence signal, the other groups did not show. The fluorescence signal of collagen fibers in the 25 Gy
group were gradually increased in papillary layer and reticular layer, however, they were significantly lower
than normal control group (= 115.133, 17.431, P<0.05), the skin of 45 Gy group did not show
fluorescence signal of collagen fibers. Conclusions The damage and repair process of epidermal cells and
dermal collagen fiber can be detected noninvasively by TPEF imaging technology after X-ray irradiation in

£ 927 -

vivo.
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Figure 2 Expression of NAD (P) H fluorescence signals in rat epidermal granular layer, spinous layer and basal layer at

different times after different doses of X-rays
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Table 1 Changes of fluorescence signal values of collagen fibers in dermal papillary layer of rats at

different time after different doses of X-ray irradiation (xzs)

255 HE 5d 10d 15d 20d 25d 30d 35d
{RERREXT B2 6 536.8+6.7 567.7+22.3 564.6+13.9 550.9+19.3 540.2+7. 4 550. 6+5.0 554.5+9.7
25 Gy 41 6 573.1£28.6  221.8+11.0°  110.2+13.4* 57.3+2.6" 12.0+2.7¢ 75.3+5.1° 196.2+17. 0"
35 Gy 4l 6 548.8+27. 1 140. 1£13.7¢ 59.1+8.2* 57.3+6.9* 4.5+0.5" 50.2+5.9* 39. 0+6. 5°
45 Gy 6 523.8+21.2 114.0+18. 8* 33.7+4.2° 13.5+3. 1% 2.0+0. 8* 6.5+1.9" 4.8+1.3"

. 5 R G IR 2[R B ) RG4S, 0 = 24. 145, 28.303., 26.989. 40.701, 54.210, 63.379, 43.820. 41.671, 47.533, 116.300,
125.091, 125.189., 115.133, 112.133, 176.352, 31.760. 76.385, 97.207, P<0.05

K2 AFEFIE X GF IR AR (] R SR RARZ IR IR PO L5 S AL (3 s)

Table 2 Changes of collagen fiber fluorescence signal value in rat dermal reticular layer at different time

after different doses of X-ray irradiation (x% s)

2H 5 HAE 5d 10d 15d 20d 25d 30d 35d
TRERREXT HE 21 6 698. 0+55.9 668.3+37.8 676.5+48.4  752.3+31.1 642.4x17.6  670.6+36.5 718.9+10.9
25Gy A 6 648.3+67. 1 497.0+23. 6"  372.0+£74.0" 190.4+8. 8" 34.1+£7.7% 185.2+31. 5% 458.4+21.0°
35 Gy 4l 6 732.1+25. 1 477. 6£22. 4% 96.3+32. 7"  73.5+6.7° 7.7+1.2% 70.0+12. 4° 182.1+6. 8*
45 Gy 6 650.4+11. 6 378.9+50. 0° 48.7+4. 3" 18.0+1. 8" 3.9+1.0" 5.9+1.7" 8. 6+3.3"

. 5l BE X IR 2[R ) B AR, 0 = 6,654, 7.510, 7.997, 5.968. 17.207. 22.385. 30. 144, 36.998, 40.862. 54.739. 62.217.

62.631, 17.431, 26.972, 31.494, 19.079, 72.586, 108. 171, P<0.05
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