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Abstract

BACKGROUND: Ultraviolet irradiation is an important environmental factor causing skin tumor, which is associated with
the induction of oxidatie stress reaction. Nuclear factor E2-related factor 2 (Nrf2) is a major transcription factor to adjust
cellular antioxidant responses and Kelch-like ECH-associated protein 1 is the specific receptor, and the relation of
Nrf2-Kelch-like ECH-associated protein 1 antioxidant system and skin ultraviolet damage is close recently.

OBJECTIVE: To observe the DNA oxidative damage and photocarcinogenesis by ultraviolet irradiation on the skin of the
mice, and to research the effect of Nrf2 transcription factor on skin carcinoma induced by long-term midwave ultraviolet
irradiation.

METHODS: Female 8-week-ofd Nrf2 gene-deficient (Nrf2”) BALB/c mice and age-matched female wild-type (Nrf2*"")
BALB/c mice were selected, then the midwave ultraviolet irradiation of 100 mJ/cm? was given to the back of mice for 4
hours; ultraviolet irradiation of 300 mJ/cm? was given to the back of mice three times a week for 36 weeks

RESULTS AND CONCLUSION: The number of 8-hydroxy-2'-deoxyguanosine positive in Nrf2” mice was significantly
higher than that in Nrf2** mice (P < 0.05). There was no significant difference between Nrf2”"and Nrf2"* mice in the mean
number of tumors per animal and the incidence rate of tumors (P > 0.05). The histopathology of skin tumors was similar in
two groups. This result indicates that Nrf2 has antioxidant protective effect on acute ultraviolet irradiation-induced DNA
oxidative damage, there may be various factors regulating the activity of Nrf2 transcription factor in chronic ultraviolet
irradiation carcinogenic process, and it needs many further studies.

Xu XZ, Tang Y, Jiang LL, Li XL, Yang HM, Kawachi Y, Otsuka F. Effect of nuclear factor E2-related factor 2 on skin
carcinoma induced by long-term midwave ultraviolet irradiation. Zhongguo Zuzhi Gongcheng Yanijiu. 2012;16(33):
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Table 1 Number of 8-hydroxy-2’-deoxyguanosine
(8-OHdG)-positive cells in the epidermis of mice in two

groups (xzs, n=40, n/400-fold field)
Group 8-OHdG-positive cells per view
Nrf2"* 16.5+1.86
Nrf2" 105.75+2.75

P < 0.05, vs. Nrf2"™"; Nrf2""*: Wild-type nuclear factor E2-related factor 2
gene-deficient mice; Nrf2": Nuclear factor E2-related factor 2 gene-deficien
mice

FEMEIERR: /NGBR35 B R R B i
Jo 2 A 6 R 7 TR I 9Re 2 2P0 B 2 A

G E S B DxesEox. K&
SPSS 18.0% M- BAT ST /30T, PALIE LLRE It A%
%, P<0.05K2%55H BEEREX.

2 H#R

21 FBHMEENSMN ARSI LE R
2.2 Nrf2st & 0% Sh 2% BB 4T 35 §-8-OHAGH Ak 49 %
L.

b: Nrf2” mice

a: Nrf2*"* mice

Arrows show the 8-OHdG-positive cells; Nrf2"": Wild-type mice; Nrf2"
Nuclear factor E2-related factor 2 gene-deficient mice

Figure 1 Expression of 8-hydroxy-2’-deoxyguanosine
(8-OHdG) in mouse epidermis
(Immunohistochemical staining, x400)
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Arrow shows the first tumor

Figure 2 Skin tumors on nuclear factor E2-related factor 2
gene-deficient (Nrf2") and wild-type (Nrf2""*) mice
back
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SERIRIECH 14,54, Nrf2™ N 164N, B4l
/N BRUIR AE B R (P > 0.05); MEI3bHT LA H,
NIrf2™ /N B [ 17 J8 e T 4 B Rg , JR  7 %2 12%
(1/8), 7E28JH I % /1 #%3%1009%(8/8): Nrf2” /il 16 /%
ESTTFaG IR, MR A2 2 12%(1/8), 1E29)H N K AR
KIA100% (7/7), 24075 BRIk e 2B 2zl

K2 PRI I S PIAL SRR SR
Table 2 The number of mice skin tumors induced by ultraviolet
irradiation (n)

Nrf2*"* Nrf2”

Time for ultraviolet
Mean number

irradiation (wk) Total Total Mean number

per mouse per mouse

16 0 0 1 1

18 5 25 5 25
20 8 2.7 6 3

22 13 4.3 15 3.8
24 18 4.8 18 4.8
26 45 /25, 66 9.4
28 84 10 79 11.3
30 105 15 80 13.3
32 78 15.6 54 135
34 47 15.7 42 14

36 32 16 29 145

233 JEBEMBEREIES AR R B R T
7%, NPF2 ™ RINIF2 /[N R S J57 2 2505 B 27 5 AL,
Tk B S HEP AL T A, IR, Al A
Ky WG, WM E2hR%, WE4.

++

a: Nrf2™" mice

b: Nrf2”" mice

Nrf2*"": Wild-type mice; Nrf2": Nuclear factor E2-related factor 2
gene-deficient mice

Figure 4 Histopathology of mouse skin tumors (Hematoxylin-
eosin staining, x200)
Kla /MBSO L (RARR - 219, x200)
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Nrf2*"*: Wild-type mice; Nrf2”: Nuclear factor E2-related factor 2
gene-deficient mice
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Nrf2"*: Wild-type mice; Nrf2™: Nuclear factor E2-related factor 2
gene-deficient mice

Figure 3 Effect of nuclear factor E2-related factor 2 on the
number and incidence of mouse skin tumors
induced by ultraviolet irradiation
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