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Abstract

¢ AIM: To evaluate the expressions and significances of
endoplasmic reticulum stress related protein ( BIP),
hypoxia - inducible factor - 1o« (HIF - 1) and vascular
endothelial growth factor (VEGF) in the retina of diabetic
rats.

* METHODS . Seventy-two male Sprague-Dawley (SD)
rats were chosen and divided randomly into 6 groups:
normal control 2mo (C2m, n=12), diabetes mellitus
2mo (D2m, n=12), normal control 4mo (C4m, n=12),
diabetes mellitus 4mo (D4m, n=12), normal control
6mo (C6m, n=12) and diabetes mellitus 6mo (D6m, n=
12). The diabetes mellitus mouse were induced by
intraperitoneal injection of 0. 1mol/L streptozotocin
(STZ, 65mg/kg). The expression of BIP, HIF - 1a and
VEGF in the retina were detected by enzyme - linked
immuno sorbent assay. The location of BIP, HIF-1a and
VEGF in epiretinal membranes were investigated by
immunohistochemistry staining.
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¢ RESULTS: BIP were significantly increase than control
groups in all DM groups with the course of diabetes ( P<
0.01). HIF-1x were detected higher than control groups
in all DM groups ( P< 0.05), but there was no statistical
significance among treatment groups. VEGF in D4m and
D6m groups were higher than control groups ( P<0.05),
and there was statistical significance between D4m and
D6m groups. BIP can be detected in control groups a
little, mainly in the inner limiting membrane and
ganglion cell layers. HIF - 1a cannot be detected in
control groups, meanwhile it can be detected in all layers
in DM. VEGF can be detected in control groups a little, it
mainly be detected in inner nuclear layer, outer nuclear
layer, around retinal vessel and ganglion cell layers in
DM groups.

e CONCLUSION: The expressions of BIP, HIF - 1o and
VEGF increase in the retina of diabetic rats than control
groups with progressive of diabetes mellitus, both
endoplasmic reticulum stress and HIF - 1a signal path
play important role in the progress of diabetic
retinopathy.
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growth factor, VEGF ) | Ifil. /N #i fi7 2E 4 & I F ( platelet
derived growth factor, PDGF ) %5 4 jify K 1~ 2 3K 38 fin > | 41
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6 4. 1EH 2 HATRRAL(C2m) BHIRE 2 H 20 (D2m) , IEH
4 XS HRAL(Cam) WERWG 4 7 41(D4m) , IEH 6 F %)
Z(Com) HERIG 6 AL (Dom) , BE2H45 12 K, 5k KR
410 ~ 120, fHH pH =4. 4 AUMIEERZE 11 (0. Tmol/L) ¥
fi B IR AL B 2 (streptozotocin, STZ) EIRE N 2% VS, 1%
65mg/ kg — UCHENE IR TE S 4T DM R BUE R, X BEZH K
B A2 A IR BRI R R ZE v (0. Tmol/ L) JEIETESS . 254)
TS 48h J 25 2H K Bl R i Ik BB ot 46 00 22 2 108 , >4 1 A
WeE =5 T 16. Tmmol/ L, JREEFIAK B .38 2 RIS DM i
BN, A5 B 2wk W — Y s 2K P LK R

— IO
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& ( EWE AT ; VEGF b K RPLIAR  BIP ffi K R
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(Bioworld 24 7 ) ; Elisa {7 & ( VEGF , HIF - 1o, BIP) 21
FRIEFEAF]
1.2 ik
1.2.1 EMHE £ 2K R B[] SRR BEER R,
4% 22 BE W [ 72 240 WS BA RE LK B W 3208 A 0
AL W AT IR Gl 7 1 AT U0 S 4, B0 HE Ze 8
WK GEHE A
1.2.2 R AR FERE AU UM I 8] SRR FE e
HUHRER , ] 4% 2 W [ 52 2h, Z2BRIR AT, 4k 25 [
24h TR BEEE LK GBI TR A SEAT R B )
dum YIF BT B 25 PBS Whisk)5 , ] 3% ok Ak S 2=
Bk P I A Ak i, 3R T AR P W 3P Smin, 435
71 VEGF $04& (1:50) (HIF-1a HL4K (1:200) #1 BIP $i {4
(1:100) ,4°C UKAE 7 . PBS 9k 3 Y5, i HRP ARic iy
I =40 ,37°C I 30min, PBS Yk Nk 4 AL Y B A
LR RN AR T/ER, £ F 10min, PBS % 3
K, DAB Wt ZEIR/K L L RN, IR ARG 44 T 2 4%,
EE g
1.2.3 EEBE 2 B IRPHFI M E (ELISA) 4 MR 57 & ki
FIEAT, FH A ShEEFR 53 AU AE 450nm B KR 2 O
FE(OD {H) ,MRIEFRUES OD 14, N A Curve Expert 1.3 ¢
PRz flbniEth 2, ik — 315 VEGF  HIF - 1o, BIP A1
it A EE . SR ] SPSS 13. 0 Ge it #4347 43, 45
P x+s Fon, PSRRI B LR ] ¢ K50 2
HIEH BRI R 2 22 0 M, il 2t SNK—q #E17£
ANFEAS 2 B0 ) T G L 85 P<0. 05 o 2 BB it 2%
QLR
2.1 ShERIESTIEN & DM 41Kk BLAY 23 I o 4%
ST 16. Tmmol/ L, Yo BB 41 A BRI W Uh 2R 1576 1IE 7 78
FRl PN, X6 BE 2L T DML 41 (8] 0l B 25 S5 A St 22 i L (P<
0.01) , X HRAL K U R F & 1E 7 154, T DM 21 K L
555 Tmon IR MK
22 ZHEXRUME HE fBER XIRARIZ WG
L HESA P D2m AL 43 2 B 8, 0 L HES SRR
D4m £ A0 R0 43 J2 BH ., #2235 41 i )2 HE 51 ZX L ; D6m
21 AR O S 7 A 2 40 B0 B, Ao 28715 A B 2 HE S 2R 8L, T 0L
PO AR 28 A 5K (K1) .
2.3DM FHEEXMBH=MEGHNRIZERL DM K4
5% HR45 4 BIP ik HeAE, C2m 5 D2m 4 (1=7.075,P<
0.001) . C4m 5 D4m #H (1 =9.597,P<0.001) .Com 5
D6m £ (1=9. 161,P<0.001) 544 4 it 5 X ; DM
FHGX A HIF- 1o RIAHE, C2m 5 D2m 4 (t=
8.060,P<0.001) .C4m 5 D4m 4l (¢1=7.126,P<0.001) .
C6m 5 D6m 4H (1=6.010,P<0.001) 45 2% F ¥4 5 it
227 ;DM 441 5 5% B 4] VEGF £ ik & L, D2m 5
C2m A 8] 2 3 e G i+ 2% 2 L (¢ =0.59,P=0.538) ; 1M
D4m 5 C4m 4 (1 =4.23,P=0.002),D6m 5 Cém(t=
6.988,P<0.001) 2= AH G FRE L (F£1) . MMALA
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D4m 4H;D.D6m 4H
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BB AF R IR 7E DM X RALMBEA S HIF—1 o Fik (BB R E X400, 5 k351 HIF-1o PEEELERL) A0 AZ1; B: D2m

2H;C.D4m 2 ;D.D6m 4,

o8

- < h . | 0 _| X -~
4 XTERAMAFREFRIE DM X RMEALR VEGF RiEx ( REALLEE =400, 573k151E VEGF FHMEMRM) A XTI ;B.D2m 4;

C;D4m 2E,D'D6m éﬂo

#*1 MHBAS DM XRMUMRAL BIP,HIF-1a,VEGF iRE

K (X%, pg/mL)
43R BIP HIF-1a VEGF
pOgisE|

C2m 4 23.546+8.87 648.838+126.56 104.526+19.36

C4m 4 34.763+7.74 598.352+117.34  98.627+25.47

Cém 24 33.762+5.74 567.099+134.24  112.627+23.68
DM 4

D2m 41 146.350+79.51" 1487.245+265.58* 115.763+54.83

Ddm ZH  261.698+69.62" 1519.221+321.43% 276.845+104. 28"

Dom 4l 427.425+124.38" 1455.539+358.29° 487.837+97.10°
4P<0.05;"P<0.01 vs IEF 4,

41 BIP HIF-1a il VEGF Fik7E4 DM 4 2 (B 47 He 4

AN[EEFE DM R BURE I 2 4 BIP ik 22 R Giih 4 &

X (F=17.06,P<0.01) , 2 [P PR LLE A SBeit# 5 L (P

<0.01) , H 6 AL A0 ZE K | BIP A F 3K 34 i HIF - 1o £

MR AHMZER LG22 B L (F=0.923,P=0.081) ;
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VEGF &l 25 5. D2m 5 D4m 2 6] 22 7 G i 2R
(P>0.05) ,D2m 5 D6m, D4m 5 D6m 4[] 2% B 3445 G it
3 X (P<0.01)
2.4 DM EHEEXBA=MEARIENEEHALER
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2.4.2 REANGER HIF-1a Rix HIF-1o 7EX} B4 5
AR T DM L0 20 25 2 )22 A0 000 55 4o 2245 0 i 2 L
B2 RAME 2 ik (F13) .
2.4.3 REHEN LR VEGF Rik  VEGF 7Ex% B4 K R
HE AR RIK T DM 4L R RN AZ R AME 2 AL
PR A4S M2 4R T VEGE B BB E S ik (& 4)
3itit

DR 2 HME PRI UL 30 A8 5 & 0 2 — , HL AR ML
i A SE A A, IR RS T A2 148 X DR i ke 3] S B L
BEMEANMS S IEE G ET , WS 5 AN &4
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(=3i0® qUE 21 IR E =W N R (EN il N g e e | K= A WlIB
T DRYNFRE R, VEGF AN{UARBAE (2 F i 45 P4 Rz 40 M i) A
e, T ELIE 0 A A5 P R 200 e 1% 3 3 1, S BOK = i R R
Ui R RIS B AR AR T RAFRYSERRT AR
¥ rh D2m 200 VEGF KA 23 £ D4m Fl Dom 41 K FLAL
W5 b ERH) T A Y VEGF & 3635, Jf HL Bl s [a] 2E K 2%
IKZEWIE 2 D2m 4 VEGF & WH 3% &2 $£ /% VEGF A
BB TR LE LA sh N R W T ekt 2, Hoakak mi
TERE] b B —E B RE S5 PE
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210 IR F, BN Ry 2 D I 7 382 7 A 75 437, BIP
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GRP78 Fll Caspase 12 (A WIH N>, FAIKEFERFETA
% HepG2 Al % 2 ERS, HIF—1a mRNA )2 35 L[A]
BRI 2 S TS e 4 B Y HIF -1 AT ERS 38 [
JEIE VEGE [958, 53 A1 R] B 005 1 2% 38 [ S BP0
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