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[ Abstract] Objective To observe the expression of glucose-regulated pro-
tein 78 (grp78) in the rat retina induced by ischemic reperfusion injury,and in-
vestigate the possible effect of endoplasmic reticulum stress in the ischemic
process. Methods Thirty-six wistar rats were equally divided into 6 groups
randomly.normal control group and 6 hours,12 hours,24 hours,48 hours and 72
hours after ischemic reperfusion groups,6 rats in each group. The rat retinal is-
chemia reperfusion model was established by acute elevated intraocular pres-
sure through normal saline intracameral perfusion(110 mmHg x 60 min,1 kPa =
7.5 mmHg) . The expression of grp78 in rats retina was detected by immunchis-
tochemistry and semiquantitative RT-PCR methods at the different time
points. The average optical density was statistically analyzed by SPSS software.
Results The expression of grp78 was mainly located in retinal ganglion cell
layer and inner nuclear layer. The expression of grp78 began to increase and
augmented gradually at 6 hours (A:0. 778 + 0. 004) after reperfusion compare
with control(A:0. 756 +0.007) (P <0.05). The highest level of expression was
reached at 24 hours(A.0. 851 +0.040) after reperfusion comparing with hour 12
(A:0.799 £ 0.010) (P <0.01). The level then began to decrease at hour 48 ( A:
0. 825 +0.007) comparing with hour 24 (P <0.05) ,but still higher than control( P <
0.01). There was no significant grp78 expression between hour 72 and control.
Conclusion Grp78 participate the process of retina ischemic reperfusion inju-
ry. It can provide theoretical data for clinical treatment, if we interfere endo-
plasmic reticulum stress at the early stage.

[ Rec Adv Ophthalmol 2008 ;28(1) :29-32]
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[#E] BH BAHEHHAY B9 (glucose-regulated protein 78, grp78) £ K KA M
B FREEABASHORIAEAL B TARARNEREM MBS o EHEZHRG PHHER
BEMH, HiE 36 X Wistar K MM A6 .5k FHE6 h 12 h24h 48 h#H 72 h
B, AR EEBE, HE6 RKR, B RAHWTEREPLE KT EHEHEZ(1I10
mmHg x60 min,1 kPa=7.5 mmHg) 8§ 5 ks A M B4 o Fll 2B, AL R AELF
Fo ¥ & & RT-PCR ik @ grp78 AARB P T 5 A Nia £k REAFH AT EMA
#HFRT M, GR gpS EEFXEMARNBIY VAL T 25 THARBAHEER
WE P ML, % REEILE S RT-PCR R X ALK B sk b BHEE 6 h grpT8 #
AL FFHIEH(AAA0.778 £0.004, 55 £ 2188 48.0.756 +0.007 #53k P <0.05) ; HH &
B2AhRAAXFAIPEMB(AEA0.851£0.040) , 5 EF s BAR P<0.01,512h4
(A48 0.799 £0.010) 48k P <0.01; 4 2 48 h grp78 KA FF 46 TR (A 155 0.825
0.007,%5 24 h 483k P <0.05) {245 & F £ 4L(P <0.01) ;72 h 48 grp78 &9 4k 5 EF
Ak, EF AL FEL, Gt gp’8 A5 TARAMR B2 FHZRGIP, SiA
WG FHAR R BT Bl T/, 5T A GRS 5 f T RS — R HRIRIE,
[RFFHER 2008;28(1):29-32]
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ol R 2 (5 40 G A o O A BT RE ZR LY, 40 B JS 3h Y
BRARFRBALE, A F T AR A ERS K
B MGERF AR . IERMN T RN K-S 25
EMEREERBIXREATIRKE, ANREHE
Fei B AR S , %ot i k4 45 o S URR , A SRR
FIKBR RIR #£7Y, SREE PN S5t I B AR i ) — R B
8% & B ( glucose-regulated protein 78 , grp78 ) 7E £
R R i =R A 4L, BT P B M R 37 K B RIR
FEIER

1 #REFAZ

1.1 KB @RENE Wistar KK 36 2, 6&E
220 ~250 g, BEMLATAL 6 4 - P P RSk 1 FEVEE YR 6 b
12h24 h 48 h\72 h 4 ,ARIEE X HRA, B4 6 R
KB BRIMAFTA R RIS R A4 B KA 5
T R IR Rl P AR, BAA3 AR
REURBR I B R b2 B MRS 3 (HE ) e 8,
B3 A ER RT-PCR F 4 grp78 mRNA 7E
MM R

1.2 EERHA RHR e’ TREHRE(XE
Stressgen 2\ 8] ) , e 4 43462 Biotin SP-HRP Kit(dt.
HEHA/NTF]) , Trizol (invitrogen /A &) ) , M-MLV ¥ %
%H% . 1Taq &§ (Takara A #]), 51 ¥t & M. PCR
Marker DL-2000( KiEEHEY /AT o

1.3 BnBEIERNET KRLHKEKGE,10
g - L' B R SR T AR 2 Wk, I ERFE B, LX 4.5
SHmERErk B KB M &R AT, B e §
L ESkmmE R TAREE K, ARRBTERES
EEEE N 150 ¢cm (110 mmHg, 1 kPa =7.5
mmHg) , AR B BREE IS B RT B IR LR AL &
AF MR, BRI T LA B M B R 11, 29 10 min 5
ABEAKMIEM, AR BEAXRFTEL2HEE,
F4L 60 min [5 BB R IR HBOR , RIRATHFE K, AT
BREEFE ML, BRIEIR E L0 6 508, RETAR BT RFH
BSALEE, RN FE#ER 6h12h24 h 48 h.72
h S HEALFE KRR, FEERER 3K

1.4 RBENE EARSESHLTE R, B#E
FHBUR BRI KT 50 10% FE:FEHEE, R
Yok K GEH BEEE, L HE 16,

1.5 GEAfLERe AW SFERNE.E
K EBEE AL MF AN EHATE AL ELY
BB E D (SP) 36, B R A
PBS RE—#i, BT WEMMEH LA G grp78
B FRIETEOL, Bu 6 P SR H) o 2 B R A 8 62 AL,
BHBRAERS %O h, B A BS MLEF, Hu iR
VR EER, A Image-pro-plus 6. 0 B4 8 1%
B AR B (A H) , FBOR BEBTSR
ST

1.6 FHFEREEXNRE(RT-PCR) (1)&
RNA 5. K BALSE G SLEP SRR AR BR , 65 A DLRE 2 i

BR AR, /N IR B SR R B s 4k, SE R Ay B
BE BFEE IS AN 1 mL trizol, #: B8 trizol #2 B¢ RNA %
BAREUE RNA ANy 6T 2 RNA & &;(2)
RT f B : % B ) & v B B #6475 (3) PCR I :
grp78 B FEFI K . .5 -AGCCCACCGTAACAAT-
CAAG-3’ , Fil§:5’ -TCCAGCCATTCGATCTTTTC-3 ",
Tty B Bk B 445 bp, B-actin FIfERS (K
B 560 bp) o P& :95 CHASYE 3 min; 1
.95 CAFHE 45 5,55 CiB K 45 5,72 CHEM 60 s,
330 AMEFF;72 CHLEM 10 min, BLS5 uL PCR 7=
P, LA12 g - L BB MERERBIXS B EHRER K
B, R e, AEIMTTURFELF, 28R
ST RGN ENHEME, R ERE, B gp78
mRNA WRIEEEST grp78 55 B-actin JeH FEH (A
{B) Z 0, RS A HEHFITHE 2.

1.7 SitFSE FTEREUHE + mfEE (s +
s)FR, KA SPSS B T AL B, &K 4 Z B R A
HREFENT,P <0.05 HEFFHFHITHEE L.

2 HR

2.1 HE#®4ZR EEWEAKXRAMBEHET
21 3 ( retinal ganglion cell, RGC) £ ¥ 2 B 5 HEF! , $
BRZ, N%ZEH 3 ~5 BHRMR, REER, IZ
BE,B8~10 ZHM, Hy B%, fEK, BRiNEF
NS 6 h, BB RGC EMA% ZAMEHESIFEEL,
12 h 4 b 3R2RA0 B i BA 8., 20 P9 S B S /K R, 48 g HE
FIgAATI AL, L RGC X E S MR HH#E
24 h /KA E ,48 h 8F KA Bk s T 72
h R BOK i B2 AR, 7T L RGC FH @b,
2.2 REHAALFREER K4 gp’8 SEHARA
R EER LA 1, EEKRARES gp78 55
FHMEZIE, FEAHH T RGC EMAKZE, il F3#¥
G 6 h grp78 MREFHAR, R P EEMES
EFENBAMEERBERITFERENX(P<0.05),12 h
BIRT L, grp78 RAHBHEZ(SEFHMLE, P <
0.01),grp78 WRAFEHIMEFEEE 24 h(5
12 h ZHAHH,P <0.01) , FEHEVE S 48 h grp78 FikFF
¥ FFE(S5 24 h ML, P <0.05) (B {7338 T IE % Xt BR
ZH(P<0.01);72 h 4 grp78 WIRZEIEHHMIL,
EZRIGHITFEEL(P=1.000),

2.3 RT-PCRER BHWMIE grp78 mRNA K
RT-PCR =#j i yk S5 R WK 2, Hi& 2 AJ )L PCR ¥~
B grp78 EE B BA/NS BT 445 bp HfF, &
HIEH FEEM RS R BN, EH K RAME
1 grp78 mRNA Fik A K 0.756 +0. 007, ¥ R &
kil P 6 h grp78 MRAFHRRELF(AERN
0.778 +0.004) , SIEH X BRLHAHEL P <0.05; F-3#
VE 12 h 3323k 4k5E T (A {5 0.799 £0.010) , 5IF
XA P<0.01;8 24 h AR HE(AER
0.851 +0.040) , 512 h H4HLL P <0.01;48 h 3
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FEEBESN RN EERED Y R EALN
BRim GRE FHEERE H R R NRREEL,
BT R, ARG BGS E AL R DA , R AT LS R
RS K N R M NL BB B, 51 grpT8 B R
K S T BT B UE ST 1A R Y R 38 FE R I S ke If
PR PR RN, A SCR MR RIR BERY, el
IR b B2t P A R F SR 0 0 R 31 K BHL2E | %5 1f T
P 9 R 9 38 25 B, LEE RIR J5 4 A B B grp78
HRBEN . GRER,FEEFRNBHL S grp78
SEFR, FENLE RCGC ZRINEE, BHEES 6
h grp78 mRNA FMIEEHREE T, 24 h RETHRE
Pmig,48 h JERZEA TR, WEREWT RIR
J& 24 h BY N B R R R B ERBBIREK
F,RIR J5 48 h grp78 H)iK T FE AT BE-S5 R Il 40 M A9
MNEMBESKER X, BTREEH THEMARR
GED| T RIR, ABEE I grp78 MFRIARERN
FRRIBLECRES , 48 3) T Tl B . A LR
SR grpT8 FEOR MR A B R 1 A ] b 9 2R
ft5 HE e 0 2 (9 $ I AR 453 45— B, BF RIR J&
24 h PLRIEK i e, ZH AU B AE RGC Z AN
B2, BT grp78 MR B E—ERE ERBR T 41
MR TR L ; [RIB , T grp78 BLAT R IP 40 FEHT4T
M TR, B REERR T —FELHETFHIR
ﬁ[gr;]ﬂS A AR R B 8RR F7 RIR 4 5 9 1Y 3 8L
% 89 .

(b8 28 177)
Bid, R E A =4 VEGF {28k M &K R 1E
Ao fEXEadn] i VEGF ik, H b, R 415
A e VEGF Ry EERIE ., LSh, VEGF =4 325k
H RENFRAAREFERET, ALk g
s B R0 B, 40 o B 3 o R B R
B, SR S 3 VEGF i — B i Fnsh 4
BRAT la TR FEE, AW VEGF Fi5 L, £
M R A EEA, A s B H AN ERER.
AT, RAPA W H mTOR (IFFL3h Y RA-
PA BB ) 7EBREUAh & A0 P9 4 A 3 A R e
YEF®) ,RAPA 34975 mTOR () 3£ 8 5K (K, [l 6t
R B EIE S E N 1o A1 VEGFR-1 (fit-1) EH
FA T, I8 VEGF M-S BF#K,

£ FBF5T, RAPA ] VEGF MF=4 &l
1 7T R 2 HAMHIK BUA B HEF MM E R E
ERHE, BARAGERRLEAEBEHEF FE,
A EE MRS A
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