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Effect of epigallocatechin gallate on TNFo and TGFp expression, SOD activity and lung injury in rat radiation
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[Abstract] Objective To evaluate the effect of epigallocatechin gallate on radiation-induced lung injury in rats and to
discuss the related mechanism. Methods Rat models of radiation-induced lung injury were produced by 6 MV X ray radiation,
and then the animals were divided into model control group and low-, medium- and high-dose (200, 100, 50 mg/[ kg * d])
epigallocatechin gallate groups. The pulmonary histopathological changes and collagen disposition were observed by H-E
staining and Van Gieson (V(G) staining, and the scores of alveolitis and pulmonary fibrosis were calculated. The expression of
tumor necrosis factor-a ( TNFa) and transforming growth factor B (TGFB) in lung tissues was examined by
immunohistochemical (IHC) staining. The activity of superoxide dismutase (SOD) was examined by xanthine oxidase method.
Results Apparent alveolitis and pulmonary fibrosis were observed in model rats at 40 d after radiation, and the scores of the
alveolitis and pulmonary fibrosis were signficantly lower in medium- and high-dose epigallocatechin gallate groups than in the
model control group (P<C0.01). and there was no difference between the low-dose epigallocatechin gallate group and the model
control group. Pulmonary TNFa and TGFB expression was significantly lower in the medium- and high-dose epigallocatechin
gallate groups than in the model control group and low-dose epigallocatechin gallate groups at 10 d, 20 d, and 40 d after
radiation (P<C0.01 or P<C0.05) , while SOD activity in the former two groups were significantly higher compared with those in

the model control group and low-dose epigallocatechin gallate groups (P < 0. 05). Conclusion  Medium- and high-dose
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epigallocatechin gallate can ameliorate the alveolitis and pulmonary fibrosis in radiation-induced lung injury in rats, which might

be associated with the inhibition of TNF-a, TGF-8 expression and promotion of SOD activity.
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Fig 1 Pulmonary pathological changes of rats in each group 40 days after radiation (H-E staining)

EGCG: Epigallocatechin gallate. A: Blank control group; B: Model control group; C: Prednisone group; D: 50 mg » kg ' « d '
EGCG group;E: 100 mg *» kg™' « d7' EGCG group; F: 200 mg *» kg™' « d' EGCG group. Original magnification: X200
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Tab 1 Alveolitis and pulmonary fibrosis scores of rats in each group 40 days after radiation
N=5, r+ts
Pulmonary fibrosis Alveolitis
Group
— + H H Score — + +H H Score

Blank control 5 0 0 0 0.004£0.00 5 0 0 0 0.00-£0. 00

Model control 0 0 1 4 5.77+1.56 0 2 2 1 5.22+1.53

Prednisone 4 1 0 0 1.45+1.34* %4 1 3 1 0 1.30£1.76* =448

High-dose EGCG 3 2 0 0 1.43£1.34* 040 2 3 0 0 1.20£1. 64 * 448

Medium-dose EGCG 2 2 1 0 2.954+1,75* 4 2 2 1 0 2.424+1.55* 4

Low-dose EGCG 1 1 3 0 4,64+1.53 1 1 2 1 4.20+1. 27

EGCG: Epigallocatechin gallate. High-dose: 200 mg « kg ' « d'; Medium-dose: 100 mg « kg ' « d'; Low-dose:
50 mg + kg '+ d7!. " P<C0.01 vs model control group; © P<C0.05, #* P<C0.01 vs 50 mg « kg”' « d~' EGCG group

F2 ARHEREHEKXRRMALR TNFa Rk
Tab 2 Pulmonary TNFa expression at different time points in rats of each group
n=15, 7+ts

Group

10 d after radiation

20 d after radiation

40 d after radiation

10D Area 10D Area 10D Area

Blank control 3.53+6.22 14.53+5. 64 6.22+4. 45 32.64+5.66 8.42+4.53 54,00+ 14. 24
Model control 43.3246.45 242.73+47.53 74.53423. 44 241.00+66. 32 124.52473. 64 325.52+134.55
Prednisone 23.2545.42" 135.20447.53" 34.534+15.52" " 163.42+64.63* * 47.53468.54* " 215.43+124.54" "
High dose EGCG  25.5347.84** 142.53454.52** 35.53+36.53"* 174.43465.53" " 48.55464. 41" 242.62+134.55"
Medium dose EGCG 27.12+£2.46* * 153.74456.65"* 38.62+36.76"* 196.554+63.75" " 49.56465.43* % 263.63+155.64" "
Low-dose EGCG 42.584+6.42 231.52+43.75 32.24418. 34 232.35+74.65 112.66479. 52 295.63+157. 45

10D: Integrated optical density; EGCG: Epigallocatechin gallate; High-dose: 200 mg « kg ' « d'; Medium-dose:

100 mg » kg ' + d';Low-dose;: 50 mg + kg ' +d ',

3 AEMERZFEKXBMAEALR TGFp Fik

Tab 3 Pulmonary TGF-Bexpression at different time points in rats of each group

“* P<<0.01 vs model control group or low-dose EGCG group

n=15, x+ts
. 10 d after radiation 20 d after radiation 40 d after radiation
Group 10D Area 10D Area 10D Area
Blank control 2.33+7.23 13.53+4.63 4,52+4,52 16.54+4, 64 8.42+24.53 34,85442.23
Model control 19.324+4.45 223.54+64.53 34.22412. 44 421.56+134. 32 55. 42425, 64 742.754+235.56
Prednisone 10.34+£7.92 123.46447.53**  26.26+14.53** 242.78+142.44** 43.43+25.34** 532.73+264.63**
High-dose EGCG  12.46+48.86* * 142.62464,.32** 25.25+16.53** 263.78+165.43" 46.524+24.78"*  563.744264.52* "
Medium-dose EGCG 13.42+5.53* % 163.48467.25** 27.82+16.62** 323.86+163.45** 47.36+25.53** 573.32+285.44* "
Low-dose EGCG 19.98+7.42 211.26+63.55 32.24418. 34 412.74+195. 64 52.42429.63 683. 644295, 55
I0D: Integrated optical density; EGCG: Epigallocatechin gallate; High-dose: 200 mg « kg™' + d'; Medium-dose:

100 mg » kg '+ d'; Low-dose: 50 mg « kg ' + d'. " " P<C0. 01 vs model control group or low-dose EGCG group
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Tab 4 Superoxide dismutase (SOD) activity at different time points in rats of each group

n=15, ¥+s, z3/(U *mg ')

Time after radiation ¢/d

Group

10 20 40
Blank control 95.8243. 87 99.1345.47 103.504+6. 26
Model control 44,27+2.62 48.424+2.13 53.6944.01
Prednisone 56.06+2.06" 66.1542.48" 67.7542.13"
200 mg + kg !« d" ! EGCG 86.71+2.25*4 88.7442.49* 4 91.4242.69*4
100 mg « kg™ ! « d7! EGCG 72.03+3.32"~A 76.89+2.96* A 81.49+2.96* /A
50 mg+ kg !« d ! EGCG 54.5343.52 63.4344.53 68.434+3.63

EGCG: Epigallocatechin gallate. * P <C0. 05 vs model control group; “P <0. 05 vs prednisone group; 4P <(0. 05 vs

200 mg+ kg ' «+d ' or 50 mg - kg ' + d' EGCG group
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