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Abstract

e AIM: To study the expression of Bcl-2/Bax in contusion
of the rat retina and the effect of N - acetyl - cysteine
(NAC) on it.

e METHODS: The animal model of retinal injury was
created by a free falling iron bar hitting the rat cornea.
The rats were divided into normal group (n=6), contusion
group (n=24) and treatment groups of NAC (n=24)
randomly. After retina contusion, the latter two groups
were subdivided into 1 day, 3 days, 7 days and 14 days
group; there were 6 rats in each observation period.
Structural changes of retina were observed with light
microscope, and the expression of Bcl - 2/Bax was
observed by immunohistochemistry.

e RESULTS: In the contusion of the rat retina, retinal
damage was concentrated in sensory layer. RGC layer,
inner nuclear layer, and outer nuclear layer cells were
obviously observed. After contusion, retinal tissue
edema, cell disorder, cytoplasm vacuolated changes,
thinning of retinal tissue, and cell loss were began to
appear. No expression of Bax was found in normal group
and treatment group, and low expression of Bcl-2 was
observed. Most of Bax positive cells had expression at 1
day after contusion injury in contusion group, and then
increased obviously at 3 days, and decreased at 7 days
and much further at 14 days, and Bcl-2 positive cells had
expression at a low stage. Treatment group had the same
trend with the contusion groups in each index, but the
expressive intensity of each period weakened in evidence.
There were significant differences between two groups at
1 day ,3 days and 7 days after contusion ( P<0.05). The
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expression of Bcl-2 in each period of time was increased.
Compared the two groups with 1 day, 3 days after
contusion and 7 days had a significant difference ( P<0.01 ).
¢ CONCLUSION : In the contusion of the rat retina, NAC
can improve the retina damage, and may protect the
retinal tissue from contusion injury by regulating Bcl-2/
Bax protein expression.

o KEYWORDS: Bcl - 2; Bax; contusion of the retina;
apoptosis; N-acetyl-cysteine

Citation ; Liu JJ, Liu D. The protective effect of N—acetyl—cysteine
on rats traumatic retinopathy. Guoji Yanke Zazhi(Int Eye Sci) 2013
13(3) :438-440

HE

B B P58 TR L R Bel =2/ Bax 78 A B8 473 1 400 190 s
JRAE FR I FRIA, DA N N-Z k2 B & R ( N-acetyl —cysteine,
NAC) X HL R 52

T3« VA PRI A D e A A A K SD K LR AL
Y RIEHA 6 K B 24 HRIGIT 4 24 K, ARk
GiJg ARl Be AR 1,3 ,7,14d, B WEET B 6 H R,
HE Y 0 65 VL8840 ) 20 21 22 A5 Ak, v i SABC ey 41
U2 ARG I R BRI S 44 495 ) A0 9 I 2H 20 Bel -2/ Bax
EHFIRAEL,

S5 5R P0IBT AE M R AT L)
P05 J5 PR I RS2 2K ik, 40 B 2L BRI 2 TR A R A i
LV M 0, NAC IR T 200 90 IR 7K b 2 8 A5 r
MO AIMEEEL MR A IR A I B R A TR, IEH
20} NAC JRY7 AR I ZH 20 Bax 2K DL 58, Bel -2 {K3%
ik, PR BRAT J 1d B Bax 2638 TP IR £, 3d SR BHE R
ik, 7d FikA B 14d B R E E— 2080, Bel-2 ik
Feik AR W AR, NAC IR 7 4145 W88 b A8 1k i 34
FEAS 0 X JEE A 45 2ELARLARL , (H % 25 B S sk 555 , PR EL %
THME 1,3d A 7d B 22 7 A Ge 32 2 L (P<0.05)
Bel -2 £ 45 B Bt 1) 32 18 By 30 A5 0 20 A7 o 34 5, P 41 A LG
B FHA)E 1,3d il 7d B2 A Sei2#E L (P<0.01)
S50 7 R BT P AL I RS A8 v NAC BB A8 2l 35 100 1) s
ZH 2% P25 45 FE R o A Y Bel -2/ Bax 85 26 35 10 90 1
YU T, X R0 A EL A PR AR

K4 : Bel -2 ; Bax; I8 M EPEAS5 ; BT N- 2 BRI AR
DOI:10.3980/j. issn. 1672-5123.2013.03.05

SR <30 i, XU F. N— 2Bk 24 I g 1 o ke SR 47 1 O ) B 7
AR . R PRIRFHRE 2013513 (3) :438-440

03l

il

IR 0752 — b i L R IR, e T A DR L 28 |
AL JIE Ak 2 RS 477 H PP O PR3 4%5 , 5 BEAS [ A 48 4



Int Eye Sci, Vol. 13, No.3, Mar. 2013
Tel;029-82245172 82210956 Email :1JO. 2000 @163. com

www. ies. net. cn

TR T 3 Ay O X 6 72 35 AR AR I S 4845, i 2 mT LA S 4 1)
RE B ATEL 2 3 i A MR B o A T g A2 4 1Y) £ B
R, H R R A W B BT, elr i o i 4
A L A J5 5 8 o A A 2 L A R T B R T A
T S ZMERNEE A &, X H P Bel-2 HH
FET I EE S — B IK Bel-2/Bax, N- 2 B2 Bt & g
(N-acetyl—cysteine , NAC ) J&—F & Fi £ 1y bt A 4L 57, NAC
AT DL A B A 5L S LA S E AL N K RE T, iR TT LA
PR AR GRS A M P8 TR e, AR WFIEE a #E S K
SUIR P (A7 A5 NAC XA SRR 0 S8 T AH G 36 K Bax
F1 Bel-2 F& R IR A2, 35 NAC X R A R0 5 44 473
FIRER

1 A A&

1.1 88 RAEERR SD KR 54 B, il 7 R 4B S8 5h
Yreb AR KB 220 +30g, WEMEAS $) . BESR 3 BUIR
FFFREER, A M i W, i S 8038, i FL &5 R R, dtk
PR TG B SR, HRRC 52 21 €0 s e, A0 IR0 IS 4 R, 3 B
FrHR MBS HR | 22 BRSO far kb BRAE S S 56 %o BRI . K
S BT A HLBENLE E R IR BEAL A A IR 4l 6 H Al
(AL FIEIFAL(B 41) 4% 24 H 1E 5 4l AR Ak 2
FEALFE A AL AL S R v S A BRER K, B2 i T
TESF NAC 40mg/kg™ . A 41 B 41 F-48 4l #8455 5k BE 43
P55 1d,3d,7d,14d 41, 5416 H .

1.2 /%

1.2.1 HIMERBGHWER B ES 10% K& &
(3ml/kg) T4 B IR B D) I, B K BRUHIR A 1 2 Sk AR
FHRERIE AR AR b, CREEA ER L (R B PR R I
W3 ey , HIR HEE RIE 11 °F 187 5 7K P 18747, SR Allen i
B A TR 3 B o A HIR 8 A 7R S £ | S B
LE IR N TR A RIRE Hpy e, Rr sh W H ARSI B8
WH I SR AR A A . b [A)— 07 AR B} B A e A F] 4%
1 o S N i 1 =200 My NI B i e N K
B R N R O L ROR B O TR
i ik AR Y et IR 73 WO S5 L G IR B A 2 MR G DL 400 oo
SR AR, AL P90 S 2L TR B b mT A A AR i 1
Ty, TERANRIME R R AR BRAE 2L 2 R AR PR e 1 AR, 34
R ABFTE

1.2.2 SEIOENAF ARSI SCE0 015 2 A A TR Uk, T 10%
IR EENE K B4 B RIS W A D0 330 3 KA 48 1 A 4%
22 IS AT VR O 18 2, B ) R sk 2 B R ) 2 4 41 41
PBS IR IHVEIRER 3 Yk, 1mL 75 548 H M AL A 4%
Z R 5 B A AR ] [ W b e 3 [ 24h, BB 2%
Bk, A A BRI 2R 20 Tmm A [m) 38000 2 R 1T 4 m
HLEY) R 6k ARk YA F 40 A RS AT 2R Gk AL 1k B
5 A EAE AT T R R B 40 R s R H SR
5., MPRIEY] Al Al e,

1.2.3 HE £ EBUMEARUMERLESEZL M#H HE(H
KRE-Par) Yot Fobe T LS IE H 4l K 3 4 Je R B I
JRELH S5 R 1 ARt i A

1.2.4 REALALZLREKNKRAMEHRL G Bel-2
fnBax MIFRIE RAEHER-LEVWER-TE 5 (strept
avidin—biotin complex ,SABC ) #t 3% 21 211k 27 e €2, 77 1 K I
Bel-2 fl Bax i, —PiRPLAKR Bel-2 & HPLA(1:200
i) ,Bax HEAPUIAR(1:100 #fE) ; P £kl Edi
U LG 1= IR S BT 58 i e pse i Ak (.45, 2 DAB

F1 BEEABRE Bax EHEER AL

(xxs A/ B A5 T )
x| 1d 3d 7d 14d
A 112.50+4.14 156.17+5.31 77.83x4.71 29.67+2.16
B4 104.33+4.46 129.17+4.36° 63.83+3.87* 28.33%3.98

“P<0.05 vs A 4,
2 BEEARRFERE Bel-2 &BAMMERMMEEL
(XEs A/ B fENE)
Vil 1d 3d 7d 14d

AH 21.17+1.68 22.83+3.54  22.67+2.07 20.33+2.16
B4 28.83+1.72 31.83+x1.72  26.50+2.17  20.67+2.16

W WK GEM B R b BB ILEE . BT E X
WE RN B XS R PBS AR —Pt , B 1

B3t 2E 4307 . R SPSS 17. 0 G851 #4743, 3T
ORISR DU AR hR v 22 (s ) T, B T 5%
PERGI , A7 A IEAS 200 4 18] B 26 PN 45 ek 1) B L 45 % P B
HZE Nl Zr. P<0.05 HEFAEG ¥ X,
2R
21 RKEMMBEALARESEETN EFHAREAMAEL
LULERE 25 2 20 TR BT 0T L HEB 3 5% 440 00 ) g A
MR FE N T AL 4E 2, DA &5 4 )2 (RGC) (N2
(INL) AMZJZ (ONL) B, EZ R M5 5 RGC
FAZE GG MK 22 AR e HEF R LK S INL 40 i HES1) 25
L, HE AL X B 2 28 v B K i, 3 0 I BsF RGC 850 H
b R 45 B A 40—, 40 i HE S 25 5L, ONL 41 Jifd
FEAS R, 7K M B e . 17 ) e BB INL 1 ONL J& i A%
AN ECH >, NAC IR YT 2 A0 0 B K i 2 3 45 [
it BEAR AR 2 BT k3%, A HES , R s AR | AR R
SRS /-8
2.2 KRMME S Bax EARRIE MR AL L5KIE
BUHCTEAR B Y (20 Bax PHYEANM R 5, 1E B 4100 K9 i rpr
TG Bax Fik, #05)5 1d IRHFE R 271 42 A0 P9 A% 2 B
Bax & [ FHIEZR A #9455 3d B Bax PHEZR A1 £ 7d Bt
Bax £ IBTFA TR, 14d B Bax H Rk — Lm0
NAC JAYT 4 Bax £ 1R KB H R BRI, 78 1,3,7d B 4f
ZTMARIE TN R R IR AR R 55, X 3 R Beh
NAC{RITH SR Z M 22 R A G122 2 L (P<0.05) ;
14d i —F Z R 2R G52 L (P>0.05,% 1),
2.3 KR MAEEH Bel-2 EAMRIE MK EIRIE
TERRE YL (A Bel-2 PHE AR IA I & 4140 X A5 4 21
Bel-2 55 3RE PR T MZMNEZE, 1EH 4 BHME40
Ja %0k 20,501, 87, R 2 - 1) BE Bel -2 R 51EH
A2 RS L (P>0.05) , NAC JAYT 4 Bel-2
Rk L FEAEMLTHARZMAZZE, #1,3,7d =
ANBFEE NAC JRIT 415 1F 3 41 BRI H i 24 5 a2
B (P<0.05),14d B —FH Z W25 LHEIT2#E X (P>
0.05,%2),
3itig

UL AE R A 98 22 B, TR T 2 — S 00 IO S T 00 ot 22 95
PR T A 229 AT RO M AE T AL =2 — . 40
Tt A P AL IO S A 17 F B ML 2 — . 7 40 O
TR PR AR o, Bel FER KR Rk A mEEAERY
Bel-2 ZGA — FZRHNFEH 0] 43 98 T4 1 58 R AR i i

439



BEFRERRIZE

B85 :029-82245172 82210956

203F38 FE£13%E ZFE3IH  www.ies. net.cn
BB=%5:1J0. 2000@ 163. com

PRIFIRR, Horb Bel-2 S A #0A N BA HUI T 1ET , Bax
EEWEARET-MER-, Bel-2 fERPTRT- RN &2
SEF K, BRI A Ca R, S HE A %
R, 25 40 %2 ) R0 A i A 5 75 S R 8 Y 40 i 0
T=. WAL, Bel-2 5 i S AL T fie (X Bax,
TR A B Bax [F] S RIAE AT, 5
Bel-2 JE WU S IR — R AR I A M g 7, Itk Bel-2 5
Bax 119 (A 7E 4H i 52 30 08 700085 B G P M ng T, H
PUEBAMAE R . BAFRE RN, EF ST Bel-2
XA 60 0 A T P AT RV Y L AR Y 4
Bel-2 3R 5 F AL, BT IE 5 18 OO 40 il i T 32 B4
il 5 7 4 P T R D 5 A8 H, Bax 63K 5 3 S M7, 18 BHAE
P R4 i A B R T AT RE RS 22, AS SE R e BAE R AL I
JRLAL R TE Bax H1, #4015 Bax 8 I RIBHIN, FH AL
TNZZ AT AEZE, HRE WA W05 1d i3
Bax fE[13R314,3d B AW B 3 £ | 7d B Ik AT Br T B,
14d 2Ll b o AR PR T S EE TR 3d m Rk, NS
TR 5 ik Bax HYFRIB S IEFEAW) & $27R Bax 1Y
PR AR J5 AR T A R R R i S AR
Bel-2 J& A A T 5P AR S 50 vh 6405 )5 A I B OE 21
ToI KRR X AR A Bel -2/Bax L AE AT FEAKAY #a 34
U PP 0 P A0 D) R 2 v O T IR 4 R e 1 AR PR T
) & J gt

T PR S A A 3 P 00 IO 3 2 e 4 O T )
BEF A A5 2 4 43 PR A D RS 722 ) B A AL
AR S5 FHBTAE ) B AV E T 2590 NAC SRERTHETE 74
PERL I 5 22 o i O B VR T NAC 3 0 & A TG 50
BE,BAT LAXS P i I PR 3 i) A A 3005, XA R B
B A R E AR A B A R AP E A
[FIEE NAC 7E 40 M SR FE AR T 0k 78 vt % 5 35 WRH: B 22 A
YENT, B NAC BYHTJH T2 /E A7 b T AR BT id I A 4%
ot H BK (reduced glutathione , GSH) , X FEHH NAC EHA L
XTI T A AR AL AR ST S S s A Y
b2 SR N, NAC VA YT 4 Bax 2K 1164 I B 5 4 0 4
L3 BH By /0 | G Bel -2 & [ 635 1 55, Bel-2/Bax HY
FU AR TR 33 T 2 410 ) 240 00 1 ) 1

ARSI AT R T, P05 5 A0 DR RS2 S A R T A DG

440

Bel-2/Bax 33K, H BERT ] (AN [ 12 B0 — 2 (2 L #a
e LB 3 i A 100 I 2 2 o 1) 5 02 04 T ) i
(93 257 NAC, SMIRPE KD 7850 S A J5 %8 AR ) 00 1o
PUAA AL R GEAT s DR £ P o 26 88 MR 4440 i 40 o0 I i
Z AT DR, Bl 2 4T 4E )2 A M 25 O /b NAC Sd it
T R T O DR A A A 3K B R e T % S DA X
oA JE A 2 PR AP PR

S 3k

L EBE M, LB, 55 PRI )5 Hh 2 2 40 M R T Al 52
SRS, HRBLH#E R 200858 (8) : 590-594

2R W, A A5 P A IR A 7 e R A2 2 A0 A
T 5 A G 2 B0 5. ThARIRELAE 2004 ;40(2) :118-121

3 e, K. SR FRUAL IR0 e TR VA5 v 2 ) ARG B 43 T - 1
FIRH BB T N- 2 BEE R AR5 1E . IR 2004513 (6)
351-354

4 R AR SR RS AR PO AL R S A8 KRR, p53 JERI RIA
TORZ A AR T O AR IRBLRTEI 2008;2(28) :110-115

5 Kutuk O, Basaga H. Bcl-2 protein family: implieations in vascular
apoptosis and atherosclerosis. Apoptosis 2006511 (10) ;16611675

6 Wei Y, Shen XN, Mai JY, et al. The effects of lycopene on reactive
oxygen species and anoxic damage in ischemia reperfusion injury in rats.
Zhong Hua Yu Fang Yi Xue Za Zhi 2010; 44(1) .34-38

7 Chen ZX, Pervaiz S. Bel-2 induces pro —oxidant state by engaging
mitochondrial respiration in tumor cell. Cell Death Differ 2007 ;14(9) .
1617-1627

8 Krajewski S, Tanaka S,Takayama S, et al. Investigation of subcellular
distribution of Bel =2 oncoprotein residence in the nuclear envelope,
endoplasmic reticulum, and outer mitochondrial membranes. Cancer Res
1993,53(19) .4701-4714

9 Jia S, ShiJ, Chen XI, et al. Ultraviolet radiation—induced apoptosis in
human lens epithelial cells and its effect on Bel-2 and Bax. Zhong Nan
Da Xue Xue Bao Yi Xue Ban 2012;37(7) :730-736

10 Schuettauf I, Rejdak R, Thaler S, ez al. Citicoline and lithium rescue
retinal ganglion cells following partial optic nerve crush in the rat. Exp
Eye Res 2006;83(5) :1128-1134

11 Blanch RJ, Ahmed Z, Berry M, et al. Animal models of retinal
injury. Invest Ophthalmol Vis Sci 2012;53(6) :2913-2920

12 Gong X, Cetsi G, Carisson K, et al. Protective effects of N —
acetylcysteine amide (NACA) on gentamicin—induced apoptosis in LLC—
PK1 cells. Ren Fail 2012;34(4) .487-494



