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Effect of X-ray on Histological Structure as well as c-Fos and KGF
Expression in Developing Mouse Skin
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Abstract ; The effect of different dosages (0.0,3.5,6.5 Gy) of X-ray on histological structure and expression of
c-Fos and KGF in skin of developing Mouse( Mus musculus) (1 d,5 d,10 d,20 d) were investigated. Results
showed that skin structure was not obviously changed after 1 d irradiation; thickness of epidermis, dermis,
hypodermis and number of hair decreased,and serious fibrosis appeared in skin of developing Mouse after 5 d
irradiation ; fibrosis reduced, dermis dense connective tissue and hypodermis recovered gradually after 10 d
irradiation with 3. 5 Gy of X-ray,while histological structure recovered slowly after irradiation with 6.5 Gy of X-
ray. The histological structure of skin recovered after 20 d irradiation with 3. 5 Gy of X-ray, while all individuals
died after 20 d irradiation with 6.5 Gy of X-ray. The skin of developing Mouse exhibited c-Fos and KGF

immunoactivity ,and the expression of c-Fos and KGF in radiation groups was obviously increased than that of
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control groups. The greater dosage was used, the stronger expression of c-Fos and KGF was observed. The

expression of c-Fos decreased gradually, while the expression of KGF displayed wave pattern after irradiation

with 3.5 or 6.5 Gy of X-ray. There was a trend that histological structure and expression of c-Fos and KGF

recovered slowly to the normal state after irradiation. The results indicate that high dosages irradiation causes

serious damage to the skin of developing Mouse as well as cell apoptosis and necrosis. After irradiation ,the body

possess self-healing function,and the number of cells in skin increases obviously, and histological structure of

skin recovers gradually.
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Fig.1 Change of epidermis thickness after irradiation with different dosages of X-ray
# P<0.05, #P<0.01; x LAFBET All dead, J5&[A] The same as following figs .
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Table 1 Effect of dosages and times on thickness of epidermis
A5 S ¥y A P 1 m*
Source Mean square df Partial eta squared
54 Dosage 26. 729 2 119. 865 ** 0. 879
] Time 551.049 2471. 114 0. 996
FlHE x W] Dosage x Time 7.456 5 33. 436 ** 0. 835
1% 2% Error 0.223 33
#k P <0. 01
120 - p—_ S O
Oo Gy W35Gy He.5Gy - .
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E 80 B pos %
é 60 .
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£
= 20+
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Fig.2 Change of dermis thickness after irradiation with different dosages of X-ray
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Table 2 Effect of irradiation dosage and time on thickness of dermis
AR SR Y375 A F T 7° {8
Source Mean square df Partial eta squared
5 Dosage 1 266. 366 144.592 0. 898
A [H] Time 3 164.079 361.271 0.970
Fil 42 x B[] Dosage x Time 83.263 9.570 " 0. 590
%2 Error 8. 758 33
#x P <0.01
BRI 1 ~20 d, S5 AT B IR SIS RE  (H R m® (B 1A I DR 3R 08 B Ok P2 8 ) 552 il
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Table 3 Effect of irradiation dosage and time on thickness of skin

A 5 IR Y375 A e F s m* A
Source Mean square df Partial eta squared
5l & Dosage 1 266. 366 144.592 ** 0. 898
A [H] Time 3 164. 079 3 361.271 0.970
54 x BFA] Dosage x Time 83.263 9.570** 0. 590
%2 Error 8.758 33

#x P <0.01
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Fig.3 Change of skin thickness after irradiation with different dosages of X-ray
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Table 4 Expression of c-Fos in skin of mouse after irradiation with different dosages of X-ray

1d

5d

10d

20 d

i H = (Gy)
[tem Dosage
1% FE(E 0
Surface area 3.5
density 6.5

BUICH 0
Integrated optical ~ 3.5
density 6.5

T O
Average optical 3.5

0.032 91 £0.001 90
0.101 74 £0.003 40 *
0.113 63 £0.004 10~
34 175.327 £1 033.258
69 378.514 +1 975.857
80 239.476 £2 098. 624
0.162 487 £0.012 137

0.233 921 £0.017 653 *
0.258 459 +0.020 362 *

0.031 29 £0.003 00
0.077 57 £0.003 80 "
0.080 27 £0.001 70 *

32 325.826 +£986.691
* 46 239.751 =1 453.951
* 56 967.442 £1 717.354
0.146 871 £0.015 624

0.186 571 £0.020 367 *
0.200 034 +0.018 469 *

0.032 33 £0.002 80

0.040 51 £0.001 10"

0.052 36 +0.001 50 "
34 377.641 =1 109. 549

*37765.298 +1 179.302 "
* 41 921.657 +1 265.336"

0.149 857 £0.011 354

0.156 237 £0.015 934~
0.163 034 +0.012 167 "

0.030 87 +£0.001 40
0.031 59 £0.003 40
X

33 498 +1 295.461
32 467 +985.748
X
0.139 854 +£0.012 983
0.141 625 £0.017 635

X

density 6.5

# P <0.05; x : &HFFETS All Dead,
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x5 XHEEHEFREKS KGF EHRIEREMR (Mean +SD)

Table 5 Expression of KGF in skin of mouse after irradiation with different dosages of X-ray

WH M (Gy)
1d 10 d 20 d
Item Dosage
T 27 B 0 0.034 78 £0. 001 30 0.033 91 +£0. 002 20 0.034 84 £0.003 50 0.031 95 £0. 002 80
Surface area 3.5 0. 086 98 £0.001 70 * 0.056 81 £0. 003 30 * 0.074 48 £0.002 10 * 0.045 11 £0. 001 30
density 6.5 0.094 15 £0.003 10 * 0.059 13 +0.002 80 * 0.076 05 £0.003 10 * X

BT e H R 0
Integrated optical 3.5
density 6.5

PHREE O
Average optical 3.5
density 6.5

0. 142 497 £0. 011 346
0.197 946 +0. 022 789 *
0.207 984 +0. 024 334~

32 483.451 £1 079.651 31 182.416 =1 155.764 33 027.259 =1 211. 306
464 742.743 £1 431.764 " 41 272.361 =1 591.213 * 45 273.465 +1 126. 746 *
53 375.173 +1 046.224 * 42 374.435 +1 346. 844 44 145.176 £ 1 265.798 * x
0. 137 187 £0. 019 664
0. 145 341 £0. 021 764 *
0. 148 217 0. 023 794~

35954 +1 368. 154
34 820 =1 381. 098

0.131 787 £0. 033 654 0. 146 981 +0. 029 874
0. 187 981 £0.019 896 * 0. 144 298 +0. 011 597
0. 183 147 0. 020 307 * X

* P <0.05; x : £HRIETS All Dead,
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[ 3] Flanders K C,Sullivan C D, Fujii M, et al. Mice lacking = 6900.

Smad3 are protected against cutaneous injury induced by

R % A

L ARSTH1 d,3.5 Gy 4 2. FR5T4H 5 d,3.5 Gy 41; 3. 4544110 d,3.5 Gy 4 ; 4. fm5H£H20 d,3.5 Gy 41; 5. 5@ 54110 d,6. 5 Gy 41;
6: X HAZH 5 d; 7. HES2H 1 d,c-Fos REPHTER IR 3.5 Gy 45 8 FHATZH 5 d, c-Fos BEFIPESRIL,3.5 Gy 4 ; 9. FHF4 10 d, c-Fos
BHAERIK 3.5 Gy 41; 10 XML 5 d |, c-Fos FAMIPERIE; 115541 1 d, KGF B PITERIK 3.5 Gy 4l; 12 5415 d,
KGF MR 3.5 Gy 41; 135 4H41 10 d, KGF B ABHIERIE 3.5 Gy 41; 14 . X HR415 d ,KGF &AM RIA; 15551415 d
FATEXTIE,3.5 Gy 4.

Explanation of Plate

1:3.5 Gy group 1 d; 2:3.5 Gy group 5 d; 3:3.5 Gy group 10 d; 4:3.5 Gy group 20 d; 5:6.5 Gy group 10 d; 6:Control group 5 d; 7.
3.5 Gy group 1 d,expression of c-Fos; 8:3.5 Gy group 5 d, expression of c-Fos; 9:3.5 Gy group 10 d, expression of c-Fos; 10 Control
group 5 d,expression of c-Fos; 11:3.5 Gy group 1 d, expression of KGF; 12:3. 5 Gy group 5 d, expression of KGF; 13:3.5 Gy group 10 d,
expression of KGF; 14 Control group 5 d,expression of KGF; 15:3.5 Gy group 5 d,negative expression of KGF.

Hs. &T; Ep. %K ; De. HLE; Hy. 2 RS Fo R4k, 1. /RHPEAIM, ARR =20 pm; 1 ~6.H. E 446 7 ~ 15.DAB &b
@ RARRE G,
Hs. Hair shaft; Ep. Epidermis; De. Dermis; Hy. Hypodermis; F. Fibrosis; T showing positive cells. Bar =20 wm; 1 —6:H. E staining;

7 —15:DAB reacting and hematoxylin staining.
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