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Genistein protects mice against radiation-induced pulmonary fibrosis

Xia Lei, Xiong Yanli, Luo Wei, Li Juan, Xiao He, Wang Ge, Wang Dong, Yang Zhenzhou ( Center of Cancer, Institute of
Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042, China)

[ Abstract | Objective  To evaluate the effect of genistein as a protecting agent on the radiation-
induced pulmonary fibrosis in mice. Methods The thoraces of female 8-week-old C57BL/6] mice were
exposed to either sham irradiation or single fraction of 8MV X ray radiation of (12.0 +£0.2) Gy. A total of 60
mice were divided as Sham (C group, n =10), radiation (R group, n =10), genistein + radiation ( Gen + R
group, n =30), amifostine + radiation ( Ami + R group, n =10). The mice of Gen + R group were adminis-
tered with genistein (200 mg/kg) in 8, 16 and 24 h respectively before irradiation (n =10) and then adminis-
tered once per day until 4 weeks. While the mice of Ami + R group was injected subcutaneously by 100 mg/kg
amifostine in 30 min before irradiation and in every day until 4 weeks. Mice were sacrificed at 4, 8, and 12
weeks post-irradiation. The lung tissues were removed and processed for definitive analysis, including
hydroxypmline content and HE staining. ELISA was used to measure the serum level of transforming growth
factor 1 (TGF-B1). Results  Pathological study showed that pulmonary fibrosis became more severe along
with the time after irradiation, and genistein attenuated lung inflammation and fibrosis. Radiation increased the
expression of TGF-B1 and hydroxyprolin content in lung tissue in a time-dependent manner, and genistein
reduced TGF-B1 expression and hydroxyprolin content (P <0.05). Conclusion  Genislein attenuates the
progress of radiation-induced lung fibrosis, and exerts significant effect on prevention against radiation.

[ Key words ]  radiation-induced pulmonary fibrosis; genistein; transforming growth factor BI;
hydroxyprolin
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QLG4 (R 41) 10 H; YR A B (4 =98% , Sigma
Inc) + HHFA1(Gen + R 2)30 H, 4328 3 A4, 41 10 H,
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JKIE 15 min, B0 J5 B E WS AE 550 nm A0 A543 % 6 BE A6,
LLAE 100 22 5 il 41 2 3 YR I 2 R et I e 8RR
1.4 ELISA % & & P TGF-B1 #94%
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A3 RE2;B.R488 /;C:R2112 /8;D:Gen 8 h+R £18 A;E:Gen 8 h+ R 2812 J8;F:Gen 24 h + R 288 J8;G:Gen 24 h+ R 22 12
J;H:Ami +R 428 ;T Ami+ R 22 12 /i

E1 FEANMBEWNASMY X ZRFFHLLSFENE (HE x400)
F1 FSHNMBRWMHSMV X RS EMHALEHEREE F2 FHHNRXNASMV X &HRSFM7E TGF-pl &8
(n=10,pg/100 mg, x +s) (n=10,pg/ml, x +s)
48 8 J& 12 8 48 8 J& 12 J&
i HEZH 51.206 +0.878 51.206 +0.878 51.206 +0.878 Ko HEZH 25 085.53 +32.90 25 085.53 £32.90 25 085.53 +32.90
R4 146.781 £0.492 149.793 £6.243 156.211 +£5.296 R4 59 328.95 +52.63 61 953.95 +72.37 63 723.68 +0.00

94.890 +0.615*
97.340 +0.716*

79.569 +18.872%
76.252 £6.960*

85.924 +1.586
92.014 +0.512?

Gen24 h+R 4
Gen 16 h+R 4

Gen24 h+R 41 31 769.74 £59.21% 32 572.37 £32.89* 58 500.0 £618.42
Gen 16 h+R 41 31 993.42 £1230.26* 31 875.0 £1 177.632% 55 118.42 2 776.32%

Gen 8 h+R 4l 87.010 +1.4302 90.580 +2.0492 93,130 +0. 1022 Gen8 h+R4l  45572.37 £32.89474* 51 782.89 +85.53% 55 625.0 £3 361. 84
Ami +R 4] 77.579 +0. 459 78.084 +0.0512 94.150 +1.6272 Ami +R 4 30 664.47 £59.21* 46 539.47 +92.11* 48 335.53 +72.37*
a; P<0.05 5 R 44 a: P<0.05 5 R &

2.3 ik TCF-1 # 4% EAL 3 it

WRS} I B s (] B K, 4% 2/ BRI 3 o TGF-B1 1) R ik BB
Wk, B IS 12 JEGR B Rl (P <0.05) o #E B S 25 B ) A5
1:,CGen + R & 41} Ami + R 41 TGF-Bl & & 53 F % I 41
(P <0.05) , FEHA i 5 1k £F 4k Ak /s BRI 7 £ 7€ TGF-B1 2K
HR Rk, R TCF-B1 S U PERTEF 4e A &A= & S %5 VIR
I, Je TOU A St P il 7 A4 T 1) e Ay BURR A A TR, 5 BT 7
I, Gen + R A4/ TCF-B1 & i B i FEAIR (P <0.05) ,
ZAEHS Ami + R 4 A TEHI 25 5% (P >0.05) 42 /R e bR
BT X S R 2T e AR AR b A P S S TR L (6 2) .

JECHHA B4 , 2 3 758 P g A A ¥ o 9 B B9
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T —Fh BB 4R S Bl 351

TR A P45 £ Sl A TR S S o i — 25 RO
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8 JElik C57TBL/6J Mt /N, SR 12 Gy 4= Jili 5 vk Bt
$5F, HFIEE 57 BE 5 AN [R) ) 545 A/ BRI L 2 g 2
TGF-B1 4k P —F 31k AR il 20 R 2 = 1 AR , B2 s
P T ORI £ 4 Ak /s SRS R 30 e 2
B IR R L

BT BB SN A TS P i 45493 (- radiation-induced
lung injury, RILID) f9% A4 =—A i ZF 412 55+ H
AR R P AR R 22 B R S TR R 4 A R 4 B
Rt M B 3 TR B 20 L P
N S 2 FE SR T, S B BN 43 00 22 B A K PR
A 7, FERpE: 2O BUR =80T, g SR 5E
HF (TNF) SF4EREgNAA: K N1 B(FGFB) FEfu it &K
HF(TGFR) A K HF(EGF) (A ER-1(IL-1) (A
MER-6(IL-6) /MM I F (PDGF ) Fl4]- 4k %
Tﬁ%'f(fibronec-tion)%“3_14] ,Hrp TGF-B1 & 25 e s
FIVERS ' AT DFFEIE SRl 10 750 By 200 i i 2F
HERFAN L # 35 TGF-B1 (%) T EL40 i ; TGF-p1 £ 24k
FH B S A 5 S RN B PR 2o AR 375 5 i O 2 /K S 3 ik
Gl 2 K T I A e AT Y TGF-BI
TR IA ) R R AR O P I 2T AR Y LR B R e kK
SEE L, HE T HL O oE 2 R B i
T 24 40 L 8 ) 200 A 7 3 SR 7 011 44 i SE2 o 41
PR TGF-B1 BYVE AT, TGF-B1 2175 A JHUHT P Jili £F 4
A1) BN PR o PR R e I I 2T 2 R s 11—
FhRAY , 5 TF R Y 13. 4% iy, Ho g i o,
S5 T4 i) % 8, B8 B4 S it 4 40 Jie S &
A IE L o BT Il 2R i v] DO R ER S T
WA ARt — Aol SE R B AL Fe AR, B ) 12
LT AEAL IR T o FRATT AT AW 5% & Z8IF 55 TGF-B1
R TN 22 Al SR il 4 475 118 558 A BB s, AR AT 5
FATTIN ] ELISA 32 46 0 7 5565 Pk i £ 24 Ak /0N BRI
TGF-B1 Rk 178 A0 I L €2 30 0 I fifi 20 21 v 2 i 2 PR
Era AR, & I B iR O T 580 TGF-B1 A 24
FRA R BE T, BT 5 W 2 i) (R 4 4, TGF-B1 F¥%
iy 2R 1) 288 T8 IR 2R T 3 i, L3R TR KO B AR s e T
TS BT T A Ak ) 7 B R X 5 N A At A
S ILTE TGF-B1 Fili 2 25 i 2 R /K S A A kg il S 1
2T AL T R TR MR 2 S Al — 2, Horb M i
TGF-B1 A LA il 41 280 11 356 iy 2 TR B e 0 Ja b 190 000 A
TSR 2T 4E Ak

H RS W45 45 e 5 BOI6 97 ik AT S fi
R EIMER W AP R REY KH VAR
SEXHIEIRTT Gt , (5 I AN e AT S50 B30 4 g S5 1 i
R WIEF YAl . YRR B Z B &)
R — R R R | 2 K T S R 0 A, TR TR
WARFIECUESE 5,7 ,4"- = F2 5L 55 B ( genistein ) fEH &L
b B 4 R il AR e — BB IR AT 2 1 i S

Bidrsfl . AHIFGT S B 48 0 B e B A Rt
HEZHAD, LA A5 S50 20 /) BRI il 2 23 e RS I 1) i) A28
K2 I i R 2 AT 4R A i sh A28 Ak, 5 SCER[20
R —5 BRSHE & s b, FHRGSHET 24 .16 8 h
R FEST USRI B LA BB S AT 30 min B2 R BT
T 45 2E i 2 22 34 L1 Pt 2 4 Ak 28 Ak, (B 5 B 0T
AN EE , SRAEVE 48 /0, B B 41 2 38 A sk /D, e BT
HIZE T Y Rh A & R B S 28 fif J5C ST 1 P &1 4k 1k s i
G TT —HEXT TS 1 i 2T 4 A A B i B 4P 4
ARG KB, e R GTIE 4.8 .12 JA, & 50 e 4/ B
TGEF-B1 FHXT 25 o B I e T X FR AT, 33 Pt g 14 4 25 A
55 4 JESETEUG 50 12 JE k) 0, 1 0 i 0 R ) 7 i
WA, B sh 25 1A b B 5 /N BB £F 44k 1Y
WP AT R AR 56, {H TGF-B1 %5 ¥4 i 22 2 o fit f50Jek
A B T S R Bl AT 4R AL o YA B T B S 4
HES S TGF-B1 R 20 B 1 223k, 2 B 119 3 /N1
[ 5 | Gen + R 20 A1 Ami + R 211 TGF-B1 F1¥2 i
SR AARRT S ARG T PR Al R AT 40, HY RS 7R 4 AIK
IR 5 S BB BRI 24 h 25T YRl AR BER AE 1k 3] BE S5
Fif 30 min [ FHZBETT BIZRAIIT A%

SN SR B T i S0 R S A TR K, DR A
LT il & A ORRRE . X —Z5iE ik — F | T YRk
B AR R — PP IR/ T4 B P B AP T 2 1
S, A N A5 I PR B 37 S 1 i 4 s e — 2%
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LI b TR I BP0 GQ1b GQla HU ik (1gG AKhiih) , K4t
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RBHBETS PR s SN, W CJ g Z iR DR R B S5 GQ
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B AN A2 TR E R R PR P E R . CI B i 4 T
FUBILH 5 41 o 2 2 T 235 4 4 22 3 1 T 1 58 U RE B 1 k2 ) B
Gasg , WIS 5D ol 22 I A , (7] B ] 5 e R e 22 2R 4t
FO BN K B RS R R Y PL B R LAY T
CNS [ RERS 2 0RIED [ (MBP) o Zh¥5256 1 P1 s sh 4 nl [
I} e S 1 B G 1 4 28 48 (EAN) TS 0GP B B S i
i (EAE) o AR LT R PL BlbE R AR A4 00 H B
FEVE T A, DAL [ B ik 2 1 o B ph 2 F ik il 22 R 405 |
AR GRE I 25, TS50 BBl e b (] Bk FBE B Y , - S 38 7 A 41
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