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RINZPBLEJEE
T 231 AR AR T RESZ 40, T RE 7 8 I &
B 25 77 HE R i T 1 40 (ROS) |, ROS 7E Jifi 21 21
WE R, BRI A B FZR L T, fe
BB PRl R () A S I E R KO
PRAEH T, WA F 6 (IL-6) R IRFE A 7~
o (TNF-o0) S A AR R F-B1(TGF-B1) 3 # B IA
SRR R bR, KA R At (Epalres-
tat, Epa) 4& — Ff [i& 1 18 Ji7i il§ (aldose reductase,
AR) IR Ife PR b 3222 FH T B s df 2 A8 e
RIS & B0 Epa i P8 e B 5 1) UL 240 L 4
AL SR AR A5 5 I 40 v AR 15 S 100 4 L O
=175 734k Epai@ i Hu g P g A AL ~F-355 5 19
A 4 A%/ BRUEL A I A 2 AR S IR AR
WA A I , Epa i 3ok 4101 1) AR X 4 bR A8 A BH 175 &
14 KBRS ) o 2 4k Ak S 193 B 2505 5 1 KRR
A AALEREA — & M EHY . Bttt &
PR S Mk B 3 A P AR 119 e R 2R AR T
RET 17, DT AC 38 /0 M e o /P 8 P 0
BT DL ARG 5t A ST LA Pl 98 /)N B A
RURWFFERT G2, B Epa S 75 38 1k 41 il J6 AR 340 Ji
T T 049 e AR S8 Ak 7 AR 43 A & 7 I 4 it
RIPRAER

1 MRERZE

1.1 ¥ MEME Cs57BL/6 /)N BL(SPF 2%, 8 A , 1A
Tt 22 ~ 24 g) W T DURR (AL 50) A AR A R
), VFATIES - SCXK (51)2019-0010,

1.2 Ay F R A (E 2 F
H20040012 , 4 F V1251 4 AT e 5 TR 24 ML A7 PR
fl) o /MEIL-6 (555 ab222503) . TNF-a (25
ab208348) . TGF-B1 (1% ab119557) . 4- 2 5L T- 4
I (4-hydroxynonenal, 4-HNE ) (555 ab238538 ) ELI-
SA T &5 S S bt AR BRI T 35 [H Abcam 23 F o
I TR 2% v (95 [E Sigma A Al ) o B
AR E G Y -TRVEBERR NG (SABC-AP) f2 2H 21
b2 G 3R 6 M BUR i S AL W I (HRP) FRic Y
L =EP/ N R 1gG W F AR T #T A AR T & A BR

NH] . PrimeScript™ RT reagent Kit (555 RRO37A)
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F1TB Green® Premix Ex Tag™ I1( %5 RR820B) (b
WHEHBEAYBEARARAF) . Minute™Hr /12
PR 21 A R R oy B 1R & (125 €s-031) I
T SRR AR AR A . bt IL-6 Hrik
1% 5 bs-0782R) . H Bt TNF-a HL 14 (555 bs-
10802R) J¢ fie ¥yt TGF-B1 HL A (175 bs-0086R ) I
AR AE W HARARRAF . ROS Fa A5 &
15 S0033S) . A [ (Malondialdehyde , MDA)
I AR & (925 S0131S) | At Bel2 BT ik (4 5
AF6285) | i HT BAX HL 14K (4 %5 AF5120) | e 4t
Cleaved Caspase-3 $T 1A ( $2 5 AC033) 2 /) L $iT
GAPDH BT 1A (155 AF0006) I T - 1 34 = KA W)
FARGBRAF] . /NPT 8- LIS DNA I L
1(8-oxoguanine DNA glycosylase 1, 0GG1) ik f
HPTUTERE 5 595 - 3 (silent information regu-
lator 3, SIRT3) HLIA& N H 25 [ Santa Cruz 2\ ],
i — 3. .45 (polyvinylidene fluoride , PVDF ) JJ5 Fl1 3
Ak~ % 't (enhanced chemiluminescence, ELC) &
5 B Merck Millipore 23] .
1.3 FE{UL  ClinaciX H LN &5 (3 [ vari-
an A ) s A U] HL(FEE Leica 24 H] ) ; 2 G AE]
U (P ZEISS A W) ) 5 PO g B PCRAY i
5 H1 8% (35 [ Thermofisher 24 ) ) 3 Z I RE AR X
(Fii -1 TECAN 23 H] ) fb 2 RO HEIE R &R 58 (3%
[ Cytiva AWl ) 5 A% R e B e A (35 EHA SR A F))
1.4 ZHHWHAHESLE c57BL/6/M 64 H
B #1143 "k X} #8 (control, CON) 21 . Jit 4 (irradia-
tion, IR) 4 . irradiation Bk & 10 mg/kg Epa &b #H 2
J irradiation B% & 20 mg/kg Epa Zb B4 |, 5 20 4%
16 H o /IR i 13 56 = 1R £ 1% (400 mg/kg ) BRI
J& ARYES % SCHR H 5 e LA 2% eMV X S
AT 4 M e (B R IR R 2R 15 Gy, Sl i
2500 cGy/min) il 2 5 P 2R 4 47 3 ) A
i MRALEEE 2 RIF IR E S EH 4525 8
CON 1 IR 4145 T FF IR B 0.3% F2 HY S 27 4 Rk
W . SR255 50 6 AR 8 Jil R B2 43 | B AL Ak
YA 8 H, A TAH O bRk
1.5 miBEMEEFKFESH 56 )8 A 8 JH
A4 SRR/ B (=R Z B, 400 mg/kg) J IR 3K
358 3 BL A, 3 2 29 SRR A ELISA 3580 6 10 B 15
HEAT IL-6 . TNF-a FI1 TGF-B1 Al 7K S 52
16 EHFHBEFREMEINZXKMNEBHENE I
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el b 2.59% I3 RERE R 2% R I 1% HE R [
FE RS Sk T U R K LR G £
(3% M R Bl AP R B 4 ) J5 7, FH g S e - f o
BRSOl HE BIR

1.7 HERBMERALAUFLERNMALR
BT RAREBFRIE WAM T H40g/LE
5P ] S5, AR R FRATT T A0 S 5 vk R AT HE
Yool BB T ARl 2 S0 B 2R AR AR B . AR
P SABC-AP o #3821 414k Y €2, 1 A N fifi 2 21 AR 2R
A, IR H MBS 2K, PR e = )5 FH s0 g/
L BSA 35 [4] ¥ %5 i 5 141 20 min, i IS Bt AR Pk
(1:400) , 4 °Cif 4 ; 7843 VRS L T I HRP FRic Y
II=EPHT %R 1gG (1:2 000) , ZE IR F 60 min; TL53 1k
W5, % fin SABC-AP (1:100) , % 10 & 60 min;
BCIP/NBT 2 i i 7% 10 min, filiZH 2% AR 25 [ BH 14
1.8 fifi 20 21 5 40 B 2 i 1 % K ROS 7K - 4 il
30 mg A il b it e HE B A0 i 8 9 5 7

Tab.1 Primer sequence
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Wi I =5 1 £ 40 i = . A 10 pumol/L DCFH-DA
POCERER, 37 °CHEFRAE N IEE 20 min, SE HIOE
LR A I ST L3 P AR AR RS O, T e Y il
T ASCRGE U P AE KT

1.9 FHiZH4R 4-HNE F1 MDA 7K 44 BRI 4 A5 fiti
MR LA R 4-HNE ELISATRF) 45 MDA
A6 I3 7] 5 15 B 5 R 4-HNE T MDA 7K

1.10 SEHYZE 2 PCRGATZA L AR, IL-6 . TNF-a A
TGF-BLAY mMRNASRIX  JCFIALE T $RHA it rh it
RNA, I e J32 J 4 30 5 S i cDNAL 20 L S
1K Z2 4H 11 : TB Green Fast qPCR Mix 10 pL; PCR For-
ward Primer 0.8 pL; PCR Reverse Primer 0.8 pL; ROX
Z Yk} 0.4 pL; cDNARRAR 2 pL; KE K 6 pL, H
StepOnePlus ™ Real-Time PCR System i# 17 PCR #~
HI. PCR N 5 MFZ BB AT A gE 45 5L,
L GAPDH N2, F 2% i 115545 3 [ mRNA 11
AR KA (Tab.1) .

Primer name Primer sequence (5'-3") Length (bp)

AR Forward CAAGCCTGAAGATCCGTCTC- 205
Reverse CACCCTCCAGTTCCTGTTGT

L6 Forward ATGAGCTCCTTCTCCACAAGCGC 97
Reverse GAAGAGCCCTCAGGCTGGACTG

TNE- Forward ATGTCTCAGCCTCTTCTCATTC 179

o Reverse GCTTGTCACTCGAATTTTGAGA

TGF-B1 Forward CCAGATCCTGTCCAAACTAAGG - 169
Reverse CTCTTTAGCATAGTAGTCCGCT

GAPDH Forward ACCCAGAAGACTGTGGATGG 71

Reverse CACATTGGGGGTAGGAACAC

1.11 Western blot %A 2H 2% AR.IL-6 . TNF-a.,
TGF - B1. BAX. Bcl2. Cleaved Caspase-3. SIRT3 #l
OGG1HIERRIE (R T H2HUA it T i
I, BCATEI E B MR B . 2 RS TR 4 i 40
BBIF 9T 77 1 61T Western blot K™ o 406 —4
T T8 B 0 ) S e Bt ARBLAAR (1:1 000) B dit IL-6 Bt
A (1:1 000) bt TNF-a B4 (1:1 000) et TGF-
B1 HT A (2:1 000) St Bel2 P4 (1:2 000) . Fe i
BAX $iL 1A (1:2 000) . % #i Cleaved Caspase-3 #ii &
(1:2000) ./ME$T OGGL HTA (1:1 000) H i SIRT3
PriA (1:1 000) K /s Bl BT GAPDH $i {4 (1:3 000) .
JITHRP AR B L AE Pt/ B 1gG (1:2 000) 5% HRP 7

IC B L SE 4T 1gG (1:3 000) , Z IR & 1 h; ECL %
CRVERG , R OGBS R R gt 4 ie. H
Image J 1.43 FRA4HEA TG BRI 1 T e 153 B 2
F XS ek i

112 SR BARDIIIERERE (vts) FR,
{ifi Ff| GraphPad Prism 8.0 #1745 & il . I SPSS
24.0 e 1Y one-way ANOVA Az SNK-g 1636 )7
TS 0T, P<0.05 W2 A St FE Y.

2 #HR

21 EpaRERMMHMMBRGHNFELT
5 CON ZHAH EL , BR 5t 6 J&E F1 8 J& I , IR £H il 0.
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ZLRT DL it [ea) Jo 084 A= i 90 7K Fif i 76 [e] g 34 52 5
PRI SR AR IR (AN Sk BT 7 ) o 1 Epa 45 24

CON IR

6 weeks

100 um 100 um

8 weeks

100 um 100 pm

—
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6 JElak 8 JEl 5 , Ml Ui 4 348 A TR A B e e, L
Epa /= 71l s AL A VE AR AR 41 (Fig.1) o

IR+Epa (10 mg/kg) IR+Epa (20 mg/kg)

100 um 100 pm

100 um

100 pm
N

—

Fig.1 Epalrestat (Epa) ameliorates radiation-induced lung injury in mice (HE staining, x200)

22 EpaWFIMEFESHRERTFHRIE 5
CON ZLAH LE. , IR ZH /)~ U 08 B 55 X S 2k 6 J 5 8 J&
J& o L3R A 2H 2 9 5E K 1L-6 . TNF-o 1 TGF-B1
() 22 3K 7K BH 5 7 25 (P<0.01) o 11 Epa 4524 6 7

5% 8 JH G , RAE N T IL-6 . TNF-a F1 TGF-B1 Y ik
IRV 3446 AN [A) A2 32 % K (P<0.05 B P<0.01) , H.
Epa = 71 £ 41 1 H1 R 1 A BT 8 00 T K50 i 4
(Tab.2 ~ 3,Fig.2),

Tab.2 Effect of Epalrestat (Epa) on IL-6, TNF-a and TGF-B1 levels in serum after irradiation (xts, n=8)

6W 8W
Group
IL-6 (pg/mL)  TNF-a (pg/mL) TGF-B1 (pg/mL) IL-6 (pg/mL) TNF-a (pg/mL) TGF-B1 (pg/mL)
CON 94.67 £ 25.90 188.3 £ 74.09 170.3 £44.90 81.39+24.47 172.8 £66.01 190.6 +48.90
IR 314.3£61.09° 672.4+129.2° 875.9£138.3° 337.2+£52.22° 851.6 £ 157.4° 1079 + 149.8°
IR+Epa i f f i f f
251.1+£21.35 508.5 £ 108.9 731.4+£70.92 206.4 +27.37 4423 +£112.4 555.1+76.83
(10 mg/kg)
IR+Epa fh h f fh th fh
208.5 +31.68 388.8 £90.36 642.6 £ 67.13 169.7 £ 18.45 319.7 £93.95 449.5 £ 55.23
(20 mg/kg)

°P<0.01, compared with CON group; ‘P<0.01, compared with IR group;"P<0.05, compared with Epa 10 mg/kg group.

Tab.3 Effect of Epalrestat (Epa) on IL-6, TNF-a and TGF-B1 mRNA expression in lung tissues after irradiation (xts, n=8)

6W 8W
Group IL-6 TNF-a TGF-B1
IL-6 mRNA level TNF-a mRNA level TGF-B1 mRNA level mMRNA level MRNA level MRNA level
CON 1.025 +£0.203 1.047 £ 0.244 1.010+£0.224 1.024 £ 0.253 1.011+£0.279 0.999 £ 0.251
IR 4.230 £ 0.749° 5.571+£0.818° 4,768 £ 0.749° 5.164 £0.792° 4.577 £0.887°¢ 5.926 £+ 0.792°
IR+Epa f f f f f £
3.041 £ 0.707 4.266 +0.746 3.578 £ 0.707 3.859 + 0.866 3.317 £ 0.627 4,621 + 0.866
(10 mg/kg)
IR+Epa 2.882 +0.605" 3.474 +£0.622" 3.420 + 0.605" 3.296+0.716"  2.801 +0.551f 4.058 +0.716"
(20 mg/kg) . +0. . +0. 420+0. . +0. .801+0. . +0.

°P<0.01, compared with CON group; ‘P<0.01, compared with IR group;"P<0.05, compared with Epa 10 mg/kg group.
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23 10 88 88
GAPDH X0 &3 fi agd
ez 8= 05F aios
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B
IL-6 1.5¢ 15 15
GAPDH 3 3 S
ez :T 2
TNF £ 10 =g 10 ‘% < 10
“ T < T g0
s s 5
a'$ a g T
GAPDH 6205 5L 05 =
= e GE
TGF-B1 zZ= [
0.0 0.0 0.0
GAPDH CON IR, 10 20 “TCON IR 10 20 CON IR_10 20
CON IR 10 20 EPa (mg/kg) EPa (mg/kg) EPa (mg/kg)

IR+Epa (mg/kg)

Fig.2 Effect of Epalrestat (Epa) on the expression of IL-6, TNF-a and TGF-B1 in lung tissues after irradiation (xts, n=8)
°P<0.01, compared with CON group; ©P<0.05, 'P<0.01, compared with IR group;'P<0.01, compared with Epa 10 mg/kg group. A: 6

weeks; B: 8 weeks.

2.3 EpaiMM#EIMETESHMAT S CON4l  0.01). ifiEpa 426 J& sk 8 & )5 , BAX Fil Cleaved
FHEC , IR 4H 7N B 50 PR X 2k 6 JRlali 8 J&] L lE 8 Caspase-3 AU 1A B 2 F J# 117 Bel2 A9 215 i |
T-#H & H BAX fil Cleaved Caspase-3 (iAW 18 (P<0.05 i P<0.01) , H. Epa @i 4L A PT i T
MBI T8 Bl B R A B N (P FEHIH AL TR =4 (Fig.3) .

A

BAX o ]
1.5 15 %E 15~
—_ -0
GAPDH 5 _ c T _ £&
T KPS 5
Bl -5 10 S 1.0 °%
cl2 £a T < a
o< =30 o g
09 25 o ©
GAPDH 5% =3 s 29
=305 ~&0 g3
Cleaved S o 8 =
- T >
Caspase-3 oo 00 % §
' CON IR 10 20 35S
GAPDH CON R, 10 20 S 00
CON IR 10 20 EPa (mg/kg) EPa (mg/kg) CON IR, 10 20
IR+Epa (mg/kg) EPa (mg/kg)
B
T
BAX 1.5 1.5~ E g 1.5+~
=y
GAPDH _ - 23
[ o __ o2
3T 1.0 3T 5 1.0
Bcl2 =9 =2 w8
o< o< Q3
GAPDH sg 89 g2
aXx ad a0 05
=g 0° ~Na Sz
Cleaved = 2= T %
Caspase-3 3 8
. . L2=0.0
GAPDH 0.0 CON IR, 10 20 CON IR, 10 20 ©
CON IR,_10 20
CON IR 10 20 EPa (mg/kg) EPa (mg/kg) EPa (mg/kg)

IR+Epa (mg/kg)
Fig.3 Effect of Epalrestat (Epa) on the expression of BAX, Bcl2 and Cleaved Caspase-3 in lung tissues after irradiation (xts,

n=8)
°P<0.01, compared with CON group; ‘P<0.01, compared with IR group;'P<0.01, compared with Epa 10 mg/kg group. A: 6 weeks; B: 8 weeks.
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24 EpaflFIEIFSHARKERIE Hcondl
AHEE IR 2H /) FRU 350 R S X Bk 6 ] ol 8 JA1 , fili 4l
21 AR B35 I BT (P<0.01) . i Epa 2525 6 J
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oy 8 JAJ5 , M4 2 AR FA) 2 38 BH I B#AIG ( P<0.05 B, P
<0.01), H. Epa =5 77 5 41 59 40 I /E FHAR TR 57 2
2H (Fig.4-5) .

1.5r 8r-
C
A —_ 6L
[ —
AR T 100 sz b
=2 <3
88 f 290
GAPDH S% f E3
«Z 05 R
< < PIn
CON IR 10 20 Iil
e
IR+Epa (mg/kg) 0.0 0
CON IR 10 20 CON IR 10 20
EPa (mg/kg) EPa (mg/kg)
151 10
B
AR _ = c
2~ 10| ¢ =
23 o
5% <> °r
GAPDH g3 ) Se £
SZ 05+ f £ 4
= < @ 4
CON IR 10 20 < <=
i
IR+Epa (mg/kg) 0.0 ’;\ 2r
CON IR, 10 20 o ﬁ
EPa (mg/ke) CON IR 10 20
P
EPa (mg/kg)
Fig.4 Effect of Epalrestat (Epa) on AR expression after irradiation (xts, n=8)
°P<0.01, compared with CON group; ‘P<0.01, compared with IR group. A: 6 weeks; B: 8 weeks.
CON IR IR+Epa (10 mg/kg) IR+Epa (20 mg/kg)
<
(U]
(3]
2
(o]
100 pm 100 pm 100 pm 100 pm
2
()
[}
2
o0
100 pm 100 pm 100 pm 100 um

Fig.5 Representative micrographs of the immunostaining for AR in lungs (Arrows indicate AR immunostaining positive, x200)

25 EpailFIMHFSHMARENEHRG

5 CONALAH L, IR 21 /)N UM 38 AR 5 X S 2k 6
JEI 5% 8 Ji I i 28 2 A0 R e b A4 K 2o e I L B i
Ji U5 2L, 1T Epa 4524 6 JR BY 8 JE I, i 4H
SN L 2 AR5 473 1 A AS TRV R BE D 6%, L Epa /&
FI 41 AR FH I AL TR 4 (Fig.e) . 53 4%,

5 CONALAH L, IR 14 /N BRI S X B 26 6 i 5k 8
Ji | Jili 2H 2 SR A4 4718 52 25 11 SIRT3 F1 OGG1 Y
FIR W i TR (P<0.01) . 1M Epa 4524 4 & 5 6 JF
J& , Wit 40 29 SIRT3 1 0GG1 [ 22 35 W] i 7+ (<
0.05 1§, P<0.01), H. Epa i A &4l iy FHm fE AL T
IR (Fig.7) o
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CON IR
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IR+Epa (10 mg/kg) IR+Epa (20 mg/kg)

Fig.6 The mitochondrial ultrastructure of cells through transmission electron microscopy in lungs (x10000)
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e
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151 1.5.
v
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f CR)
C O =
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Ige)
c O =
o
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]
( )

EPa (mg/kg EPa (mg/kg)

Fig.7 Effect of Epalrestat (Epa) on the expression of SIRT3 and OGG1 in lung tissues after irradiation (xts, n=8)
°P<0.01, compared with CON group; °P<0.05, ‘P<0.01, compared with IR group;'P<0.01, compared with Epa 10 mg/kg group. A: 6

weeks; B: 8 weeks.

2.6 EpafZf# T M &HH S MG AL KW IR
%5 5 CONAIHMI L, IR ZH /I B 38 R 25 X i 2k 6
JE B 8 J& , fifi 241 ROS . MDA Fil 4-HNE it 7K SF- B ik
Th 7 (P<0.01) . 1 Epa 45 2% 6 J5 5 8 J& 5 , ROS .
MDA Fil 4-HNE (1) 7K *F- B i B {ik (P<0.01) , H. Epa
= M 7 =W (e A I o 3 |
(Fig.8,Tab.4) .

3 e

TS A M 2 S B 0 Jf 96 S A SE 180 TP )i Al

IS AR LY RRE | & AR MILIAS B HL ik = A3 800 & 4
RPN I R = W A VA G- D LA IR
SETE TR R 2 1) R A R R AE TS . ST
FEHRIE — B, AW FE AL K )N BN R BE S 15Gy X
Pk 6 ~ 8 il J5 , Jili 4 2t L 7K ik, it v 1] o 18 )5
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Fig.8 Representative images of ROS fluorescence in lungs (x200)

Tab.4 Effect of Epalrestat (Epa) on the level of ROS, MDA and 4-HNE after irradiation in lungs (xts, n=8)

6 W 8W
Group ROS .fluorescence MDA 4-HNE ROS fluore?cence MDA A-HNE
intensity (nmol/ (1g/mg tissue) intensity (nmol/ (1g/mg tissue)
(Arbitrary units, x10%)  mg tissue) He/me (Arbitrary units, x10%) mg tissue) He/me

CON 8.31+1.69 0.308 £0.057 0.112+0.035 7.27 £1.54 0.332+£0.070 0.111+0.042
IR 20.88 £ 2.49° 1.217 £0.134° 0.843 £ 0.094° 23.42 £2.52°¢ 1.326 £ 0.151° 0.929 £ 0.096°
IR+Epa f f i f f f
15.43+2.55 0.962 £ 0.092" 0.659 +0.078 14.02+2.14 0.873 £ 0.095" 0.601 +0.067

(10 mg/kg)
IR+Epa fh fi fi fi fi fi
12.41+1.89 0.775 £0.088" 0.515+0.063 11.02+1.71 0.701 £0.083" 0.472 +0.054

(20 mg/kg)

°P<0.01, compared with CON group; /P<0.01, compared with IR group;"P<0.05,'P<0.01, compared with Epa 10 mg/kg group.
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on mitochondrial oxidative stress

damage for radiation pneumonitis in mice
LI Zepeng', GU Wengiang', CHEN Xiao', WANG Yinhua?, LI Xianwei'

'Department of Pharmacology, Wannan Medical College, Wuhu 241002, Anhui, China;’Department of On-
cology, Wuhu No.2 People's Hospital, Wuhu 241000, Anhui, China

ABSTRACT AIM: To investigate the effects of epal-
restat (Epa) on the mitochondrial oxidative stress
damage of radiation pneumonitis (RP) mice and to
explore its possible mechanism. METHODS: C57BL/
6 mice were randomly divided into control (CON),
Irradiation (IR), IR combined with Epa (10 mg/kg)
and IR combined with Epa (20 mg/kg) group, 16
mice in each group. Mouse models of RP were es-
tablished by whole thorax irradiation at a dose of
15Gy using a 6-MV linear accelerator. Continuous
intragastric administration after IR for 6 or 8 weeks.
Lung histopathology was analyzed by HE staining.
The expression of aldose reductase (AR) was deter-
mined by immunohistochemistry. Mitochondrial
morphology of lung tissues was observed by trans-
mission electron microscopy. The levels of inflam-
matory cytokines (IL-6, TNF-a and TGF-B1) in plas-
ma were detected by ELISA. The contents of Malo-
ndialdehyde (MDA) and 4-hydroxynonenal (4-HNE)
in lung tissues were determined by colorimetry. Sin-
gle cell suspension of lung tissues was prepared
and reactive oxygen species (ROS) levels in the cells
was examined using a DCFH-DA fluorescent probe.
Real-time quantitative PCR was used to determine
the expression of AR, IL-6, TNF-a and TGF-B1. The
protein levels of AR, IL-6, TNF-a, TGF-B1, BAX, Bcl2,
Cleaved Caspase-3,8-oxoguanine DNA glycosylase 1
(OGG1) and silent information regulator 3 (SIRT3)
were detected by Western blot analysis. RESULTS:
Compared with the CON group, the alveolar hyper-
plasia, alveolar septum thickening and inflammato-

ry cell infiltration were observed in the IR group.
Moreover, the content of inflammatory factors
such as IL-6, TNF-a and TGF-B1 and the expression
of BAX and Cleaved Caspase-3 were significantly in-
creased, and the expression of Bcl2 was obviously
decreased after irradiation. Compared with the IR
group, Epa robustly alleviated RP. Meanwhile, Epa
down-regulated inflammatory cells infiltration and
the expression of inflammatory cytokines, such as
IL-6, TNF-a and TGF - B1. In addition, Epa could
down-regulate the expression of BAX and Cleaved
Caspase - 3, and up-regulate Bcl2 in lung tissues.
Compared with the CON group, the expression of
AR, the levels of ROS, MDA and 4-HNE were signifi-
cantly increased, the expression of OGG1 and
SIRT3 were significantly decreased, and mitochon-
drial damage was aggravated in the IR group. Com-
pared with IR group, the expression of AR was sig-
nificantly down-regulated, the levels of ROS, MDA
and 4-HNE were significantly decreased, the expres-
sions of OGG1 and SIRT3 were significantly in-
creased, and the mitochondrial damage was signifi-
cantly alleviated in IR group after 6 to 8 weeks of
Epa administration. CONCLUSION: Epa has a pro-
tective effect on RP, which may be related to the in-
hibition of AR expression, the reduction of mito-
chondrial oxidative stress injury, and the inhibition
of inflammatory response and cell apoptosis.
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