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OF: I WWHEE IR U GSH) f 50 P L 22 9 B 22 A1 S0 D3 SEA UL, e
1448 FUBEYE SD K BUE S SC 30 A8 5 B R EIA B9 (EAR) SY9PB0 , 5 A BEHLA} o AT 4118 SUR1 GSH 4130 1,53 6
SUBEHE SD K BOYIER AL, SR KT, GSH 4123 TEHH GSH 100 mg - ke™' - d ™' IETESS 14 d, BAE 414 %t
AT AKERR AR R R0 IO PRI £ S L 2215 A (RGCs) YA T, e 1
BEP R (MDA) 43 BE H i 5L 90 ( GSH-PX) | — LA (NO) i, #54% GSH 41 18 JUR BUR R, 0
60% FEARVESNHy 1 ~3 45 s i HE (6 WU 22T e SUBERUIN | e TR AN NI BAE S5 74 I JBEBERSARX s RGCs
ORISR R LG AR L0, 2% 547 46138 (P <0.01) s BRI MDA LNO i F g, GSH-PX 3% Jy 715 , 55
FAE 4LHE% AT S X (P <0.05) . gl SEIURA B K AT WE EAR KRR 3 FUAEIR T4 , 30K L RGC
BT W LI MDA NO 7 8t 3285 GSH-PX 3 3 F S0 P12 56 0 L 22 RO RR LA 40 )

SRR : UM SR PE I B LR s RGCs: s MDA GSH-PX s NO SIS JEUR A8 B H Ak

hEESE S, R322.91; R774.61; R977.4 SCHAFRINAD: A

Reduced glutathione protects retina and optic nerve of rats after optic neuritis

LU Meng-ting, LI Ping-hua ( Department of Ophthalmology, First Affiliated Hospital, Chongging Medical University, Chongging
400016, China)

Abstract; Objective To investigate the effect of reduced glutathione (rGSH) on the retina and optic
nerve in rats with experimental optic neuritis, and the underlying mechanism. Methods  Animal model of
experimental allergic encephalomyelitis ( EAE) , which was as used for acute demyelinating optic neuritis were
established in 48 female SD rats, and then the rats were randomly divided into EAE group (n =18) and GSH
group (n =30). Another 6 female SD rats served as normal control. Rats of GSH group received an
intraperitoneal injection of 100 mg + kg ™' « d~' GSH for 14 d from the beginning of immunization, while the
rats of EAE group were given saline alternatively. To observe pathological changes in the optic nerve, retinal
ganglion cells (RGCs) apoptosis, and measure malondialdehyde ( MDA ) , glutathione peroxidase ( GSH-PX) ,
nitric oxide ( NO) levels in the retina were observed and measured in the early period, peak period and
recovery period (12 to 14 d, 16 to 18 d, or 26 to 28 d after the immunization) of the neuritis. Results There
were 18 rats (60% ) from GSH group having the disease with a symptom score of 1 to 3. Compared with those
of EAE group, their optic nerve fibers were in a comparatively good order, and more glial cells and not obvious
demyelination were observed in morphology ; Significant lesser apoptotic RGCs were observed in GSH group than
in EAE group at the early and peak period (P <0.01) ; The retinal contents of MDA and NO were decreased
and the activity of GSH-PX was increased, in comparison with EAE group (P <0.05). Conclusion GSH
reduces the incidence of EAE and symptoms score, inhibits apoptosis of RGCs, reduces the retinal contents of
MDA and NO, and enhances the vitality of GSH-PX in the retina. GSH exerts protective effect on the retina and
optic nerve in experimental optic neuritis.

Key words: experimental autoimmune encephalomyelitis; optic nerve; retinal ganglion cells; apoptosis;

malondialdehyde ; glutathione peroxidase; nitric oxide; glutathione
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P I & 58 ¢ ( experimental allergic encephalomyelitis,
EAE ) JE&:# i3 s 40t dhoiix i 28 2R e BEwi AR e | R i el
PEER s B AR S 1 SR B R W —Fh A B eyt
P R ST MS IR A 28 % s Bl 2 K HOR YT 24 1) B
SRR, WG PEEE (ROS) S 4 28 2R G I At M 1
I J A DA ) B A o 7 ST 0 R A 28 8 114 By U A AR
R AR T PR FR G I ISR R A I B 5 R BRSO
ROS A 201 56 £ , T A0 A7 PR3P 2 E b Y
PR 28 b 32 SE AN SRR 5 7 T AR U 2, iR A
AW H K (reduced glutathion, GSH) | V2 f77E T sh 4
ML AT H ARG R —Fh =K, AR
e PR H 2R 5k B A, e P A A R D &
KLy o ARSERG N EAE ShP RS, WA IR R R 25
IR FOROXGT S 35 P 400 Aot 228 408 (%) AL o 2 R AR D) G5 1 52 i
B AE Al PRAR R 22 5 3R 7 B Bt —FhoRn 0 S8 i

1 #R5F*

1.1 £Bshhtesyia

THIHYL(SPF) Mtk SD KRR 54 R (E K ERKRFLR Y
AR L) AT 180 ~ 220 g, i@ N HERSR T A, SEARENLSY
SHIE# 2 6 H EAE 41 18 H I GSH 4130 H, H 4k, M@ H K
RS H(ERER RIS Yoo, fk5a 350 ~
450 g, MEMEARPR , BOH A B o pEpiat.

1.2 &R XA FLE

B H P2 (bordetella pertussis vaccine, BPV; LA & [ 1
AR TSR T, 1 x 10" /ml) | 524 8 [CAe 7 (3£ [H Sigma 23
), SR R AL A e H MOk R (R R 25 A BRI
A]) , AL 0 AR AR (TUNEL) 5051 & (32 18 Roche A7),
DAB 5 & (b3 A2 A H] ) , MDA (GSH-PX | NO {7 & ( 75 3¢
HBAYHI A BRAF)

PSP CT B = AR, T K (il
Sartorius) , £7 15 Y] 5 L ({8 [E Leica RM2135) , 65 & i %
( HZ Olympus A7) o 1B (RBUGHEAR) AGHRICHE E.0
HL(Sigma A F]) , 2K MFAR 1L ( Thermo 24 H] ) .

K B A A5 2% (GPSCH) 1 il #% - AL 1 3. 5% /K A
NE TG BE , s vk b IBOE 8 , 25 BR 5 e FH T30 1 A B
IR 50% (S5 e B ) 19 K BUAH IR 2 B3R /K 21 9% (GPSCH)
4 CHRIFEH.

1.3 ZIF %

1.3.1 EAE iRy atsr MRER I AR 25 B
AYHEANTE A IR TR A1 I il e 1 i AL Kk B BT JRLRL A,
BCE 24 h UL EARYR . BRIER A, AR R R R #O% 4t
0.1 ml HLJEALK, 4 1 0.4 ml, JF R FMEE 0.1 ml BPVER)
WAL S5 5 H SR R B A i i AR AL PR AE R 1 23 e ]
Zhang 2 (BRI 0 43 TE W, TE A0 ;0.5 43, R IRIL 3 LAK g
1 oy, R RASK S R BRI 1.5 43, BEkimm ik
HFERNIEIT ;2 4, SRR R H52. 5 43, DU B
Te 7153 43, WUR BORERE ;3. 5 43, BUAT TG 1 AU i g 9% 5 4

4y, VURCRERE ;4. 5 4% BIAEARAS ;5 43, 38T DAK R &Gk
PN E 1 40 MK EAE &9
1.3.2 i 5HE H 5 2 R4, i R T 4T bk
H AR R B T 5 A SR A B K 100 mg « kg™ - d 7'
WS} 14 d,EAE 24 T &R PR KB .
1.3.3 WA IE A5 TR AN I Bk 25747 4l i (RGCs) S T3
E TR L I B R S K EAE 41 R GSH 41
FRARRASAIE 3 R IEH 4 3 REMAIE, F3.5% K& AR
TR BRI (4% 22 3R YO JUE VR O 6152 )5, 0 o DR AR B, £ 455
AR P IE P B ATR8E T ARG -4 (HE ) 3 (e fs 75 A
FL A A LA B A7 KR o B 0 IS 90 - T TUNEL e {5,
BESK YR AE 400 £5 FEELEICSE 5 A PLEF 9 PHE 40 A, BULY
B 1E TUNEL BHPEZH %k
1.3.4 M40 41 MDA  GSH-PX \NO I & 53 F 0 K
] G R B 1K EAE 40 A GSH 41 & 9 K A 41 3 43
FALFE, IEH 55 3 RAERIMIARIE . T 3. 5% 7K A G ok o bR e
AbFE , TG vk R AR R , IR ER I 2R 38 305 T, 2 BRIR Y,
B ELA 2, LA T RS ik 00 X 368 I, LA A R 7K T
1% R ELH 253K, FRARIRARG 38 25 .0 HLKE 573K A 3 500 1/ min
B0 15 min, BUE TS, TR - 20 C KR -77 % FH . MDA
B FBAC E HZ R 1, GSH-PX 35 2 ) A A Al 32K P iR
2, NO 5 15 SR IR IR v | 45 A He R S U I 5 A T
1.4 %itss&

BRI & =5 R, R SPSS 11,5 Guit iRk T « K% .

2 #R

2.1 RIARHEAEES

TEH LA BUREIR , R S0 0E RGN, 15 B B IR H . EAE
LA GSH 20K BUIE SR IE 45 12 ~ 14 K (R0 K W)) TFIG &9, 56
16 ~ 18 K (FRUEE) L INTE , 55 26 ~ 28 K (WK E 1) ik 58 4=
WAL o J K BRFRH IR T N R R 25 B, Ak T I, B3
Jo s M, J5 TG T e, AT R/ e B, e T D R
B BIALIRA . EAE A2 100% JR1EE, 10N 1.5 ~4.5
533 GSH 4 18 HRFUR G, KWi e 60% i TEH , "o 7E 1 ~
350 IR IS 5 EAE 4 R E R WA ST E X
(P<0.01), W#E1,

®1 J[AAXRERERITS LB (3 +s)

415 n FERE12~14d ERF16~18 d
EH 4L 6 - -

EAE 41 18 1.8 +0.4 2.9+0.9
GSH 41 18 1.4+0.59 2.1+0.8°

a:P<0.01,%5 EAE 4a1b4g

2.2 MAPZIHIFERE

HE Ye (25 50 R | IE % 4L 2 27 4 HE B B a5 et
B15), B BN 51 HES ) 2 4 MR EAE 2 0 28 2 2 25 R AR
Ve HEF AL, A TEF 2 ROk, B B A 2> (8] 1A) ; GSH
YR 2 21 2t HE B 5L, e 5 40 i 4 EAE 40 A BT 5
(FE1B) ., Hi %5 # 25 /5 EAE 41 ¥ w1 28 ok 18 i &6 8 ok 45
(B 1C) ,GSH itz i sa At 42 ([ 1D) .
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$31 %

A C:EAE 28;B D:GSH #8;A B:£4: 9 (HE x400) ;C D w450
1 2 AKRBMHERHFETL

2.3 AW AR e 6 e

TUNEL BHPE 4 #7555 sl dm 4 &, 400 T Al i A, F 2400
TR A o AT 2 ] UL, IE & 200 M i LT o
DL 40, EAE Z00] DL B RGCs 1, TUNEL FH P4 41 B £%
WL I (E2A) SEF AR EFHAREZ XL
(P<0.01), GSH 1 RGCs 21 TUNEL FHM: 41 i £50s 20> , 41 %
) K ) (1 2B) 5 EAE 41 8] i 2% ¥ A Si it ¢ & X
(P<0.01),
2.4 FLMIELE 22 MDA .GSH-PX \NO & £ 1k

SHIEE 4 AH b, EAE 4 9) & # | m 0E MDA (NO & &t
1, GSH-PX J% JIBRAIK, 22 A e 2¢ 8 L (P <0.05) ; GSH 41
5 EAE %) % W X = 06 0 g5, MDA (NO & 52K, GSH-PX 7%
1, ZE AT L (P <0.05) 32 ZH K52 1 1 3 20 L AL
ZRIEGITFEEL(P>0.05), WL3E3,

D |
B2 EAE#(A)5 GSH £ (B) AR EIEH RGCs T
ME  (TUNEL x400)

F2 BAXBRUMBRHETHEBTHER (2 +5)

25 n A (d) AP THL
EHA 3 - 1.67 £1.29
FAE 41 9 12~14 18.93 +10.722

16 ~18 25.53 £2.50°
26 ~28 2.60 +1.24
GSH 4 9 12 ~14 10.27 +1. 622
16 ~18 15.40 £2.97%
26 ~28 2.20 +0.94

a:P<0.01,5 B4 ;b:P<0.01,5 EAE 413kt

#x3 FHHEARUWME MDA NO §EXK GSH-PX iFHHILLE (7 +5)

NO( pumol/g)

415 n BFE[(d) MDA(nmol/mg) GSH-PX(U)
IEH A 3 -

EAE 4 9 12 ~14

4.46 +1.00 50.94 £4.36  40.30 £4.76

7.05£2.06* 46.06 +4.72* 89.82 +16.16*
16 ~18  11.49 £1.55* 11.05 +2.06* 138.74 +12.48?
43.44 £4.60

26 ~28 4.72£0.86  48.13 +3.44

GSH 41 9 12 ~14 4.47 £1.33>  48.26£3.99  50.21 £2.52%

16~18  7.00+0.742> 23.01 £1.63% 58.90 £4.65
36.87 +3.57"

26 ~28 4.25+0.86 50.11 £2.92

a:P<0.05,5 E4 M E ;b P <0.05,5 FAE 14

3 itig

PR 22 2 F PR D Ao 22271 4 1 il 58 2 1 iy, PR
P25 A B T DU A 5 RO AT B A0 o i i o s
B 35 P RO T S 6 1 7 5 B 7 M i 5 2% ( expeerti-
mental autoimmune encephalomyelitis, EAE ) 55 1% fii #6
B DR iy T A I AR B ) B IR B R
A B A7 DT A A TP R R 28 R 4 | G AR
M ARSzE v L EAE 2H A0 I 4 2 v 4R 1 L 1
SIG, mPTE LR BE 1 an GSH-PX 1 J7 W B & [
I, AR A 28 2 Q0 AR A8 P 0 8 A 25 RO W I, 3
AE SO0 PR P 22 58 vh il 8 R A T -0 A o s
B3R, 35 ROS B %156 R . Guy 27 13 F AR
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BRI 3 S AL Ul 1Y BE DR e SR IR EAE R R
TG PEE R R IE | e B AT DL /D 0% P S8R P 22 1)
PAOVE R AR b 22 8 12k A 5 4 A B A &
A OG0 B8 B B AR 22 i o
M S BER AN o 0 I A e H I th A 2R R
1R N H R 41 L —Fh = Bk, HA I PRS2 (-SH) AN
y-A R S R A b S 1 e e, MR A T
WA EUA ST IR, ASE g AT UL GSH B
WK T EAE K B9 &0 AR IR P23, IR EAE
R BRI Pf 28 BHL 27 R 8 U \RGCs A T2 9 /0, 33 B H:
FEE o 1 e e 4 42 R A 28 2 e ) DR AP PE T, I T
R 3o 1L - R, X L 5 B i A P S

TE MS 2t FME MR kL ER T CNS T3 (14 I s
AN BRI SS R W 3 k Ke i 280 B R AF AR A
WP AR I ELS AR 51 3 AT AL I PR B A g
PERI DN RERE AT 2 R, 5 15 09 7™ B R A
FRTG HYIARSE" . H A S8 & B, s 0
RGCs RS 5 THME RN LR, H 5 A0 5Pk
MINRER R BEVIAHIC , AL rh, TUNEL ¥ 5 A FRid
A A RGCs BHMEZR IR, a0 0] PR M A 1 22
WAESE T B A R 22 58 2RI AEAE RGCs &2k
XoF T Mo A P Ao 2 5 L O B 22 A B A T A 1Y
B, BT ATERE o A AR 2 1 20 B A R 1 400 1)
FRE 5 e, A2 AP I S 3805 A AR s A i
G ELT L R R A b ST R = IS S 7 = S
B Ca’ HEENE B ST AL FE, A 3h
TP % L. Armstrong 55 % B GSH 35 ik 114
%, & — M 7E R T R AR R 5 bR P A ny A A
Y SEPE A A AR R T2, AL K L4 T GSH R YT
fR B RGCs JAT-WA S 4% EAE 2R sl /b, 156 W HxH f 4
ZR 1) RGCs ZE B B EN IR d A S Y
T RGCs PHT-HY R

Leichtweis 2" % 034 J53 780 25 I FF K AT 142304 2
AUH A Gt AR SR B R e T LS A0 AR
O 7 A i I AR A BT AR A A I R R | U S
JE, B AR HE— 202 550 A B B SO . MS Kt
MARIERIEEFH R MERT ARl Z a9 A i,
J T B A B %L, SOD  GSH-PX | CAT 253 S fb il %
RAETHFE, i A/ PR AL R G R, RE R H

F % MDA B A G816 RS (NO) e 4 &R
B 9 PRI RE R G T R R 23 5 R B R AR, BT LA
R 28 wh Bl e T BN R A WS B
MDA \NO fl GSH-PX 3 MR PEFE bR, & Bl EAE 4/
MRS ZH 21 MDA \NO B &g 7+ &5, GSH-PX I & B&AIX, fii
GSH 415 EAE 41 b4 MDA  NO &%, ifi GSH-PX FF
i, 2 U GSH. 3 1 1fiL-400 0 5 J 5 2 0 I i
PB4 R R HERR, DT 7E — R b AR d ROE
H AR 22 G 2 A S G o
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