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Abstract

¢ AIM. To explore the effect of hydrogen sulfide(H,S) on
cell apoptosis and expression of Bcl-2/Bax in rat retinal
ischemia-reperfusion injury(RIRI).

¢ METHODS : A total of 54 SD rats were randomly divided
into normal control group, ischemia-reperfusion model
group and sodium hydrosulfide( NaHS) treatment group,
the last two groups were subdivided into group 6, 24, 48,
72 hours after reperfusion. The models of RIRI were made
by elevating intraocular pressure. Apoptosis was assessed
by the terminal deoxynucleoitidyl transferase mediated
dUTP nick end labeling method, and the expression of Bcl-
2/Bax was studied by immunohistochemistry.

e RESULTS: There was a significant number of TUNEL
positive cells 6 hours after transient ischemia peaked at
the 24 hours, followed by a decrease at the 48 hours.
Compared with RIRI group, Bcl-2 protein expression was
increased, Bax protein level were decreased in NaHS
group (all P<0.05).

¢ CONCLUSION: H,S can enhance the expression of Bcl-2,
decrease the expression of Bax, increase the Bcl-2 /Bax
ratio and decrease the apoptosis of ganglion cells. H,S
shows a significant protection for retinal ganglion cells
with RIRI.
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& DAB AR & L st A2 A YA Rl ) . TUNEL 5
& (F A YA BRA ) |, CIAS-1000 BIE 50T R4t .
1.2 3%
1.2.1 K54 REFEHL Ay 1E 8 2 A0 D) R gl ot -
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(#% Streptavidin-HRP 1L F1 Streptavidin-HRP Fii &
Qul/F) , ZiFE 30min 5, PBS ¥t 3 ¥X; DAB & {7 ; 75
REZGL K, B0, FER R E A, B g (19
XTI . DL PBS B AR iC U, AL RAE) , FHPEM T
P 257 A0 A% B4 B O S A e £, R FH CIAS-1000
EURHT R GE, BAARAEL 3 5kY) -, ARk FHc4 A~
5 AN REF AL 0. 2mm x 0. 2mm, 5000 Bt 200 20
JHE I SR A5 2 AN [ ) B 40 B O 7 2 % A R B T
FEH( apoptotic index, Al) , Al = §{ 140} B/ Mg s
L x100%

34

#1 RIRI 5 E W2 EAMATIE (x £5,%)
it B RIRT 41 RIRI + NaHS #1
6h 2.54+0. 14 1.31£0.07"
24h 27.73 +2.19 18.45 0. 54"
48h 16.45 +0.76 8.94 +0.61"
72h 6.93 +0.27 4.41 +0.30"

"P<0.01 vsRIRI 4,

1.2.4 SABC REAHLNFEENE Bel-2/Bax EHFKIE
HU) R T REAL B I 28 7 b, 60°CIRAR#E A 1h 5 H .
Y1 FUGE | BB 52 0 Sl b 44 0. 01 mol/ L Fy#
FRERGZ v (pH =6.0) KU IR ABTEE W 10min,
K71 80°C , 5 [t] 10min JT 35 A ARA A, AT 70 %
30mL/L H,0,, % 15min K& FEMERE, #n—40,4°C
R, BUH S IREE 2h B B R 1eG)
37°CH%E 30min, WL SABC, 37°C #E 30min, DAB
B, GFAREREEY WK FEW R MRS RS B
BEEE, BIPEXTHE . H PBS AR B —bt, H AT BRAH I,
Bel-2/Bax FH 3 Jhy 40 it 5 b 200 ff ol 22 % € ml s o (e e
o, N H CIAS-1000 B S HT RGN 245 Rk 175 Bt (5K
VIR B4 AP, AP 1 AR 0. 2mm x 0. 2mm, DL
28 SR BT 0 1) 45 B 2 S HRET ) | A5 317 24 PP 4
%,

G124 43 07 8 SPSS 17. 0 e it 4k i #4788 12 b
R PORER A « + s FoR, AR [R] B a) 5 A B e 2%
TE4HT P <0.05 WERAGIT#E X,
2R
2.1 H,S XL MERABA TR RN 15 K R R
VLT 40, P TE S 6h BIVRT UL AR 2 40 008 T, 24h
W@ R B T b, 2 20T 0L, 48h AT UL T 40 i
FRRWA> 720 A58 BA MR IS, RIRT + NaHS 21 4% A5 ]
Bt AL % RIRI 438 fr R, H, S Al B B S 4u s i 1,
RIRI + NaHS 415 RIRI 41401 B Al ZR A 5IT¥E
X (¥ hP<0.01,%1),

2.2 H,S 3t M & Bcl-2/Bax EARIKEWFIN 1EH A
P EEZE 20 TG Bel-2 & 3835, RIRI 6h 40 4 ) i v
Bel2 R A R R, & 250 WL, A S A5 T 40. 43 +
1.39 A FREVE 24h Bel-2 85 R I T R, A s A5 0L BT
30.45 £1.49 /> P VE 48h Bel2 B AR AR S T, 4
LT 26. 14 1. 09 4~ FREETE 72h Bel2 HATH %
ik, A OLEF 20. 97 = 1.48 4>, RIRI + NaHS 41 4% i} i
A Bel2 5  #e3k#a#m] RIRT 41, {H 4 W8] &5 Bel-2 #3k
K41 T RIRT 41, A7 A [ 5 g v 35 400 55 B 7 490 e 4
3R 47.30 £1.07, 36.10 +0. 86, 33.61 +0.70,25.29 +
0.70 4™, 1 41 5] 4% isf 6] 459 Bel-2 25 11 PHME A 45 SR T
B, EFHAAGIFE X (B0 P<0.01) , IEFHHIM
JELA 2 JLF G Bax 8213635, RIRI 6h ZH A8 M rh Bax
EAA N, B EOET 20,20 £1.76 4> ; FE#ETE 24h Bax
HEARIKBIBR) S0, S LT 41,20 £2.53 4> B
48h Bax IR IAFFUG TR, B 5 LEF 37,13 £0. 83 15
72h R IR AL 48h REAR, (EATS 4k +5 = 2% 35, B = 5 90 B
24.11 £0.27 >, RIRI + NaHS £H 55t [] 55, Bax 45 [ %1k
A RIRL 41, {H 45 B[] 25 Bax 37K V- #{KF RIRI
2, RO T 8 g e 3 O BT IO 2 4 B 0 ) R 17. 98 =



Int Eye Sci, Vol.12, No.1, Jan. 2012
Tel.029-82245172 82210956

www. 1JO. cn
Email ;. 1JO. 2000 @163. com

0.42,34.15 +0.83,30.21 +0.73,20.30 £0.51 >, B4l
2B E] S Bax 25 I BAPE RIS R AT oA, 2 S W A
Gt L (3 P <0.01) . PSS 6h Bel-2/Bax
BRI, 24,48 A1 72h G R [, RIRIL + NaHS 4145 i [8]
S5 Bel-2/Bax HA A3 E] RIRI 20, {H 2% I E] 52 Bel-2/
Bax [W(E 5 T RIRL 4, 2 R B A G2 L (HHh
P<0.01),
3itie

R T A AT HE e, AR A MW A M 0 ik B A AT
AT 2 2 SRR O 5 ) 0 2 A e B R] - 4 2 T 2
LR RE B A0 0 RS , RIRT 2 5 DL A g B/ B0t |
HALH 25 8 i B0 1 20 PN 5 2 2%
A E IR TR ARE ROV A S T4 AR R
FH TUNEL ¥ , 700 W 5 rb 5L AR 08 T4, 45 2R 14
TEE A 2 A TR0 221 Al 2 R 2 HEE TS 6h )
LR T A, 240 UF T 4 AR AR A B g 0 $ s 4 i U
TR A X Rt L PR S A T AR A T B
— o RIRT 3 B0 Pl 28 75 20 M 04 1 2 W i A AT 3 iy 2ot
FE FRATTOAZUAI % A 2257 0 B A T AL OB ok R T
MR 1k RIRL B & A, AT i B AERE S — R FAE O
B Hov Bel-2 ik PR 2 e S A 22 OC 1
Bel-2 FEFURBEE MNP T-H 7' Bel2 RfEET
LRI | PN 5 R R LA S A6 b A ] T dk B e Bel -2
T AR T LR A L 30 37 M e At F LA 18072 SR AR JEE 114 3
M BHIE Cyt-c BERLIF 1% IE Caspase, T & IEHT T =AY
PEFI™, Bax J& Bel-2 375 A a4 B 0 T P9, 3l ik
% Cyt-c BT, TS Sh R RN SRR T,
Bel-2 WA Bax 254 T L8 — AR A g 44 FL A 1 94
T-IIFER , 2 Bax &2 R ZRak ), HAS B a8 pl A I8 — R 44
for i A TR TR ORI Y LA A R A R A PR T
ASCHE , 24 Bel-2/Bax UL MR MR A7 , 24 Bel-2/Bax
R IEE SRR o8 ek

H,S JEITSE4E 4% NO Hl CO 2 J5 % PRI —Ff 3T (19
BEMINSARIE S 701, WIRTE H, S 2 i [F] 2 2 ik 2 iz
(Hey ) 28 BE A7 Bit-B - B ( cystathionine-B-synthase , CBS) |
JERTE Bk -y -4 7 i ( cystathionine-y-lyase , CSE ) A 4K #fi 1)
3-3 FE TN B 192 75 A% 14 ( 3-mercaptopyruvate sulfurtransferase,
MPST) fEL & B R FE R A=A H,S e 1A A W Fh

A —2015 173 B4R H,S F2y b 273 iy &k
£, NaHS fERIN AT 43 # R Na* B HS | J5& S5KN H' 45
4 M H,S, H,S Fl NaHS 7ER N IE L B8h & F 6 . ©A %
BGUESE , H,S 25 il il 0 P08 1 460473 ( LIRD) B9 B A Bt
2, APT LIRL PEH , FALH 5B A A 3t R R 0
FR FEPUES AR 0 A0 i T A O, ARSI A R
B L #E 7 SD KB RIRT A5 | A5 H,S Xt RGCs 1=
K Bel-2/Bax #HRIBAIF M, ARG H,S 7E RIRI Fh Y1k
FHAILEL, Rl RIET7 3R HE BRI AR BE . FRATT &2 B A5 s [R] 4
RIRI + NaHS 20 5 RIRI 41 Hb %%, RGCs 1= BH & )ik /0>
RGCs 1 Bel-2 Fih#05i | Bax FIh055 , 22 7 HoA 43t 2#
B UL H, S AE AR S R T R Bel-2 YRR,
FEARAR A T- 25 1 Bax A9IE, FH Bel-2/Bax FL{E, A TH
il RIRT B Mg wan M =, ALK H,S 167
RIRT 4L T SR 5, Ay it i P-4 33 45405 0 R ¥ 97 $ it
THTH R

S

1 Bazan NG, Marcheselli VL, Cole-Edwards K. Brain response to injury

and neurodegeneration : endogenous neuroprotective signalling. Ann N 'Y
Acad Sei 2005 ;1053 :137-147

2 Zhang Y, Cho CH, Atchaneeyasakul LO, et al. Activation of the
mitochondrial apoptotic pathway in a rat model of central retinal artery
occlusion. Invest Ophthamlol Vis Sci 2005 ;46(6) :2133-2139

3 Graham SH, Chen J, Clark RSI. Bel-2 family geneproducts in cere-
bral ischemia and traumatic brain injury. J Neurotrauma 2000;17(10) :
831-841

4 Amarante-Mendes GP, Naekyung Kim C, Liu L, et al. Ber-Abl exerts
its antiapoptotic effect against diverse apoptotic stimuli through blockage
of mitochondrial release of cytochrome C and activation of caspase-3. Blood
1998;91(5) :1700-1705

5 Jiirgensmeier JM, Xie Z, Deveraux Q, et al. Bax directly induces
release of cytochromec from isolated mitochondria. Proc Natl Acad Sci USA
1998;95(9) :4997-5002

6 Brooks C, Dong Z. Regulation of mitochondrial morphological dynamics
during apoptosis by Bel-2 family proteins: a key in Bak? Cell Cycle
2007 ;6(24) :3043-3047

7 Kamoun P. Endogenous production of hydrogen sulfide in mammals.
Amino Acids 2004 ;26(3) :243-254

8 Wang R. Two’s company, three’s a crowd: can H, S be the third
endogenous gaseous transmitter. FASEB J 2002;16(13) :1792-1798

35



