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Abstract

¢ AIM:To observe the expressions of vascular endothelial
growth factor (VEGF), erythropoietin (EPO), erythropoietin
receptor ( EPOR) mRNA in different levels of glucose in
the retinal Miiller cells of mice in vitro.

¢ METHODS . Miiller cells of new-born mice were cultured
with enzyme digestion. Miiller cells were separated and
purified by blowing and striking method. The expressions
of VEGF mRNA, EPO mRNA, and EPOR mRNA were
detected by RT-PCR.

¢ RESULTS: Retinal Miiller cells were cultured successfully,
90% of which were positively stained by glutamine
synthetase ( GS). The expressions of VEGF mRNA, EPO
mRNA and EPOR mRNA in retinal Miller cells were
significantly enhanced in the high glucose group which
increased obviously( P<0.05), but the difference between
50mmol/L group and the 40mmol/L group did not have
statistical significance or time dependence.

e CONCLUSION: With glucose concentration elevating,
VEGF, EPO, EPOR expression of cultured retinal Miiller
cells increased.
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BB B 4514 F VEGF mRNA, EPO mRNA Fl EPOR
mRNA TERSMEFE B Miiller 40 By 284150

Foik PR R AL /N BRI R S T AR ik
PAZ R, (R AN EE 32 Miiller 40 L, RT-PCR U 2 /&5 0 4%
47 0 R JEE Miiller 400 VEGF , EPO F1 EPOR JE A () 363k
5B NI Maller 01, % 1C)5 90% L) L 41
Jf 5 B T B 2 B 5 Tl (GS) B B PE . Maller 4 i
VEGF mRNA, EPO mRNA F1 EPOR mRNA 7 &4 &8 F
FikThE, H W B (P <0.05) , (HB ) 50mmol/L
2145 40mmol/ L 4125 53 TG 247 X, TCHA i i [eAge i
2518 Miiller 4B 7E S 425~ VEGF, EPO,EPOR H 5%
kN,

KR A Miiller 4 A 5 078 PN B2 AR K B R 41 41 i
HE R S PR LT AR A IR 2 A 2k i A
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B PR AL B 22 ((diabetic retinopathy, DR) J2&## IR
o a5 L R LM A O e — R R L)k
B B A, PR Miiller 20 Jf Sk — R 5k 0 b 28 M I
Y, R E N, 25 DR kA, AN A K
F (vascular endothelial growth factor , VEGF) FIf{& £1 41 g
4z ] (erythropoietin, EPO) LA I8 2E i 2 AT M-
E2 KM, VEGF 2 b 0L M JIE Miiller 417345, LK Fu
SR IEH L B 2 Y EPO £ B i Maller 4
= A i 3 A PR B ZE ( proliferative diabetic
retinopathy, PDR) B RIHR B ES R i EPO e B3 iy 5
ML EPO T8 56 B 4, ¥ I I Miller 2 g v
VEGF, EPO il fi¢ 21 40 M /& B & % & ( erythropoietin
receptor, EPOR) R RIAZ ML R R R R £ 5 54
JE R REE HoRvR B A OC ey (Rl S 15 55 A A WA FH s
[ Mg Ry TIESE LA FABse, FRATTR FHAN [ o 2 W vk i
T BRI S Miller 4, - HL[R]— B 2 20+ SO [R] )
FFIE], 9% J5 W% Miiller 40l VEGF , EPO 1 EPOR JE K #ik
A5 Ak, DT 445 = B 40 ) S Miiiller 4112 VEGF, EPO
I EPOR 2 [H ek i AR
1 MRF &
1Rk A 7d IE T R W /N, el A R R
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THE 2 2 Bt 3l ) 2 B B i 396 5% SR ) & ( Promeg 24
A]),Simply P & RNA $#2HU & (Solarbio A F]) |, fedi il
DA A/ (GS) (FH Adi 2 F]) , =5 B A R
DMEM 15373 (5% [ Hyclone 23 7)) , G 2F IfiL# ( FBS) (i
AR NTF) ,PCR AR & (KEEEWARAF),
PCR 5141} DNA 7 Fibrife ( Bl TRARAH),
DAB B AYRICHILFEYR G BRI ICH
FERINEA R TER At P e A E AR A RAR)
4 A 7d BRI/ BUBR EiAL S8 S | JC B S5 1F T
R BR , B AR 3, D-Hanks W & ik 2 s, B s ik
IRER E T &% DMEM #%5 5% W (% 200mL/L Jif 4= 1f 1% |
100kU/L 8% 100mg/L KR & R) T AL 20 Imm
BYFF R BT R RIS BT A3 2. S/ L e
FIBEEE AL 10min, & MIFH IR L LTHAL . R WAT 40
il A A, 28 200 H i 9 4 38 F5 , 8001/ min 50> 5min
JaF i, DMEM K% 320 4 ik 0 3 x 10° /L, #
FFFH A IR AY SomL 8RB FEH N, BB IRE
PUFEFEA (37°C, & 50mL/L CO,,50ml/L 2575, ) iG55,
3 ~4d i, U IR, LU 2 ~3 /wk, 2910 ~
12d,3580% Lk LA, DA 1: 2 Qb &4t /0N B oo g
A0 B IR AR R T AN B RN 240 J5 , v AT 40 B BE 2 OR
FURETE A A, 3 ~5d 5N RENAEHE 22 | Jf il 2K
A 2 . A 2K, 10 ~12d A RLE A
80% LA LB, AT A5 ML . A 2 K AR TE | M G =F &,
e F Mt b e #6RE A 2 a2 AR, 42
fhmEA T R HES, AT T A ARG R, PL ~ P4 AR
LS ~7d ZEA EA Ik 80% DL b, 5 s AR 4 i EL A AR
ANEIERS MR AR i AR A, AR K, RARIE R IE %
ZHIEA., AR A R, B 2 ~ 3 AR H
FRFEFN T B A T3 B ANFLIG RN ae B A E4n i
HATE B 80% Fl & B, I A B A (GS) A —3T, #1714
REA A=Yt BHPEXT B PBS AR —4T, DAB & (5
A8 DRR R G YAl A B SR, I RE W
PERS IS B, S B ORI IEAR , Hoe 4 i Ak 2= et R
2 IO R LRSS b R AR B R L ORI B R
YIS A B . B > 90% , m] LA\ Ry 5256 fir
FH M Miiller 4138, 1 i PBS AX#E:— 470 59 40 i, 5 2% 41 it
Tl e o 2

1.2 A% DL P3AREUE R IR/ BRI S Miiller 4 At
FHF S5 85 P2 48 Miiller ZHAEFMAE TS FLAR Y, FivAE AT
£ 200mL/L G4 M3 A DMEM 1% 37 W i i 20 M SO0+
BRI A AR 290 3 x 10°4S/L, 3 Rh N fLEs FR b
AL ImL, B TR AR A P ML 4k
2| 80% RGBT TG IMIG AR IG T 24h, 53Rkt BEZH Ol
WeRE R 25mmol/L) 1 B 2 (B8 ¥R BE 43 3R 30,40 Al
50mmol/L) , 1537 1,3 Al 5d, T Wiid FE ip &F K, 415
EE T Tk B BEfLA 3 4>, H Simply P & RNA 216
& (Solarbio 24 ]) , $2 B ML Y & RNA, it RNA 5uL DX
15/ L BB e g vl 1k 43 A7 B RNA [ 52 36 1 | 8 SR AT
TOLEII R AY 5,188,288 IS IA A RNA 2L
UM B T A260nm FT A280nm T A i FIHk S
P HUAEAE 1.8 ~ 2.0 Z A1 M b A 4%, 4 F-70°C {2
£ NEBIWFESN R Primer 5.0 51984511, BF
FFEXT 25 BLAST R PR, BT AT 514 2504 i g
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HETAY TRARES K., EPO BIYFY]. Fiif 5°CTC TGG
GCC TCC CAG TC 3’ Fii#:5TGT TCG GAG TGG AGC AG
3°,PCR 7= #) K /N 410bp. EPOR 5| #) ¥ 9. [ iif SATT
GGA TAA GTG GTT GCT GCC 3’. T {#:5°CCC CCG AAC
TGT AAT CTG TTG 3°, PCR ;=¥ K/ 305bp, VEGF 5|41
¥4 . FiE.5°GGA TCC ATG AAC TTT CTG CT 3°, T .
5°GAA TCC ACC GCC TCG GCT TGT C 3°, PCR Pk /N
450bp, B-actin 7| ¥ ¥ 5. b fE. 5°GTG GGC CGC TCT
AGG CAC CA 3°, Fiif:5CGG TTG GCC TTA GGG TTIC
AGG GGG 3°, PCR =¥ K/ 245bp, #i M Revert Aid First
Strand ¢DNA Synthesis Kit U‘Eﬁﬁﬂ:ﬁi‘,,ﬁ'ﬁ@ﬁi%j{] 20pL,
N R RNA 24 B 380 0. 1g/L, #EA7 300 55 5% s I,
WL cDNA 2L, 23515 A VEGF, EPO il EPOR 45 51451
Yy, 512k BE 5 5% 5 20mol/L; P Z: IR B-actin 45 5 1
I L E P #E 10pmol/ L, #% Taq i B 5 i A5,
PCR ¥4 4 14::94°C , 30s, Z8 4 ; VEGF 60°C , 1min, i X
EPO 59°C, 1min, iB ‘k, EPOR 58°C, 1min, iE X ; 68°C,
2min, ZEfH, DL E 3 AEAEER 35 R, B Jm 72°C , XK SiE
10min, ¥ 2 [ 4% 9 5 B PCR 7= ) SpL 5 Loading
Bufferl pL IR &, #E47 15g/1 1 B0 A8 A 58 i F ik, 100V,
30min J&, H ZhBER BUSA UG 4T, 1158 H 193K mRNA
FARXT . mRNA UAIXS & = HE9FE R mRNA A {5/
B-actin mRNA A {H . K JH MBI A #] 100bp F6 B maker N
A3 RN HE R 7 L Tk S5

GEit2f T U K HE A SPSS 17. 0 FFAb B 2%
FHIIEL + ARiE2E (x £ 5) /R VEGF,EPO fl EPOR Ay ik
2R [A) A8 LU B R ST REAS « K36, P < 0. 05 WA it
2R
2.1 VEGF mRNA ByKix  Miiller ZHffi VEGF mRNA (1) 3
IRFEAS | Bt 5 A W B R B I i 5 (P < 0. 05) L {HL
HEPBEARFE 50mmol/L ZHAHH 40mmol/L 2 27 LG 12#
=X, BT E] A ST K Midller 201355 VEGF mRNA
HRIREF LG AR (E1,%£1),
2.2 EPO mRNA y&ix  HLIME Miiller /i EPO mRNA
M IRFEAR b BRI (P <0.05) ,H 2 5 ik
IF (B R FE A 2 R B S0mmol/ L) 22 R B G  X
TEAR [ B2 1R 41 F EPO mRNA 2635002 R 501
RN (E1TMED,
2.3 EPOR mRNA B3R iEx  Miiller 0 i EPOR mRNA Ay
FEIRFEA | Bl A A AR S () 38 0 S G 5 (P < 0.05)
50mmol/L ¥ ZH FH % 40mmol/ L W EHZE R LA ¥ 5
S MRS B 454 F EPOR mRNA [ 2% 3k B ) ] 1) 2%
fb, ZR TG FE (BT AED)
3itig

PRI Miiller 24 Ffd 2 — Fofr 45 T 10 400 19X JE 4o 28 Je Jo 240
i, EAG A 0 0 B 1 8 4 k) 5 D g | SR A I A 2
AEFETHEE, DR M4 4] 28 X I8, Miiller 20 A9 Jie J5i Sz o7 134
i, AL S A P ZE R B AN N, W BES S PVR A
PDR HH G2 P A0 0o B 16 225 Miller 200 36T e 5kt 240
MRt A SR A A ARG (GS) S P kR
PR 25 g € B P PR GS e R B iR A A 7E T Miiller
A, BTLA GS oA Miiller 41 i £ S PEAR B4 RSN
FEIF 25 ~30mmol/ L = i v i, ] 30T AL Ml 45 [] - R s
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M ! 2 ] 4 M 1 2 i 4 M 1 2 i 4
VEGF mRNA
b
]
S0 VEGF  450bp
40
R1L1]
B -actin 245bp
20
EPO mRMA
b
G
S0
400 EPO  410bp
300
200 B -actin 245bp
EPOR mRNA
bp
M)
500
4M}
EPOR _".t]ﬁhrl
EILL
20} i -actin 245bp
Acld B:3d C:5d
1 Muller #f VEGF,EPO,EPOR mRNA EEZEE K E (1 ~4 & #EKE 25, 30, 40, 50mmol/L),

&1 Muller fif1 VEGF,EPO,EPOR mRNA B &RiX (x £5,4)
Sy t/d 25mmol/L 30mmol/L 40mmol/L 50mmol/L
VEGF mRNA 1 0.697 +£0.022 1.177 £0.252*  1.707 £0. 126" 1.816 =0. 106"

3 0.708 £0.034 1.269 £0.100*  1.867 +0.124*° 1.887 £0.232"

5 0.856 +0.021 1.395 £0.198"  1.941 +0.213*“# 1.958 +0.202"
EPO mRNA 1 0.801 +£0.032# 1.205 £0.142"  1.629 +0. 123" 1.723 +0. 146"

3 0.878 £0.029 1.317 £0.108>  1.728 £0.134%° 1.901 +0.264*°

5 0.967 £0.043 1.387 £0.091"  1.857 £0.154>° 1.901 =0. 167
EPOR mRNA 1 0.912 £0.043 1.316 £0.132*  1.730 £0. 145 1.834 +0.357*

3 0.998 +0.030 1.422 £0.205>  1.809 +0.113%° 1.901 +0. 166

5 1.001 £0.031 1.510 £0.043*  1.893 +0.173" 1.981 +0.073

“P<0.05,"P<0.01 vs25mmol/L;°P <0.05 vs30mmol/L;°P <0.05 vs40mmol/L;*P <0.05 vs3d,

A A P S BROR S B A S o B2, FRATT S 56326 FH 30,40
F1 50mmol/ L 114 5] 285 AR 58 A5 48R P 190 & %o v o B 05
SEEG PR T S DMEM K537, B 25 mmol/ L 3] 26 i vk
FEVEAXTREAL, VEGF J2& 2 25 AH [F] 22 IR 4 Rl i v 1
PEILALBRIE R . B AL AT 2 UA A PRI 53 D) i
A PN R 40 VEGF 2z B S 386 5, i A0 R v 28 25 4L 1)
JIE B A0 P B 0 i R R A e (A 55 L R BEAE A DR
B UG sh R, HAT AL 2 — R 5 00 M B Miiller 20 g
VEGF B#35, 3 HO & B T £ X VEGF M4 4= i & 1%
PERIARIT FBE, Avastin J& 541 A JEPATERE 1gG1 Hiik,

5 VEGF SRS G, 35 2 v A EC A i 4, DT 410 i) JH
HEWpIEE, AE PDR FARREG 1 ~ 2wk BEEEIARRE ST 1 ~ 1. 25mg
Y Avastin BJ LAAS B0 A b B 1, I 5L B 2R 1A T
B TR, AN R A %5 0 2 4 Maller 400 VEGF
R — TS, 225 HA S22 L (P<0.05),
X5 A HRGE R — B0, T 50mmol/L ZHAHEE 40mmol/L
HEFIG I FE X, XFELG A RERE Miiller 211 (19—
Tl 40 S AR T ML T Bl 2 990 [ ) SE K | Miiller
Yl VEGF Bk 22 R IGIT#1 XL,

EPO 2547 165 NE MR, 7 il 34. 4kDa Y4
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EIEEA ,EPOR J& T 1T BN FZ IR R IE R R 2 —,
507 DRSERRA A, 5T 2 I AE 3 A P DR 9 100 I s
J% (PDR) £ AU IR BEES (A () EPO R B 50330 A A7 B 3
FOBERRTS | R T 0 I A G A e R IR R 7 4 Bl A
RIS BERERP T S 21 40 A i R Z AR TR (EPORA) ,
R I L D) R AL R A A B A s PN P A i A P B2
ANAZ B /D F AR e SR ELH AR A A 2 P I B e
REHHR . EPO/EPOR Z 4t -5 8 bR o 40 0 s 722 fit Bk
ZA[DLEARZ] DR BASTR] B, HA 3003 DR s R B A0 )
Kt EPOR 2o FHPE A, T DM (IR EPO fH1E
—AN IR DR B VR R R HEI AR 4] DR
EPO/EPOR & H &M R 40, 8] 730 EPO A9 [ AR
AR T BOR P L FRATTA S 56 v 30 . A ) e 2 4 2 A
ZH Y Miiller 412 EPO mRNA , EPOR mRNA ik 8 i —#k
BT (P <0.05), 1 S0mmol/L 41 AHEE 40mmol/L
HESTEIFE L, [FFERTRESN Miller 2019 B 433
FOSRAY , BEAE T ] ) SR, Miller 40l EPO/EPOR
WFRIRZEF TG L, OB S AL AR Miiller
4H L EPO/EPOR FRikHE Z 0l 584 DR KA MHLHI Z —
PRI, FRATT 4 0 DM AT G i i i) 00 9 B Miiiller 20 Jifd
VEFG,EPO,EPOR MW 2 NI 5:3% DR &4,

S 3Lk
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