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A AT A EF(ARPE-19) S American Type

Culture Collection (USA)2.2XE FYstd 10%
fetal bovine serum, penicillin (100 U/mL),
streptomycin (100 pg/mL)Z} amphotericin B
(1 wg/mL)E #71sF RPMI 1640 wiAllA 37T,
10% COg 273 el A e A g A 3271 DAY dE) 7t
=™ 0.25% trypsin-EDTA (GIBCO, USA)Z A
gJate] Altujeratdar 3t Axz 43S AAls
9&1‘4.

Z (Sigma, USA)S SF/ =
E‘%} e wEt Al Fo7 o] A
I=9 (NG)#2 5.5 mmol/L EE
E=Y (MG)¥2 11 mmol/L X%
< (HG)"ELS 22 mmol/L, T=F< ?:H‘%—

7} 39, 79 2 1497wt He rx
%E% 39 A2 47 100 mg/dL, 200 mg/
dL, 400 mg/dLel s3sict.
EIETS A AEE I5d T AxL g
oA 3027 & T 94 Bk 4
% gl kit (Biorad, USA)E o]
st gwAe] FRE A 42 9
sodium dodesyl sulfate-
polyacrylamide gel electrophoresis (SDS-
PAGE)Z2 #7]%9%&3% ¥l nitrocellulose paper
(Millipore, USA)Z ZH7|ol&s AAlgH. 11
T Az A (VEGE (A-20), Santa-Cruz Biote-
chnology Inc., Santa Cruz, USA) 2 o]x}&HA| e}
132171t Enhanced Chemiluminescence
kit (Amersham, USA)E o]&sle] A7)l
autoradiography2 A&t}

EEFS A AZ=FH RNAzolB (Biotecx
Laboratories Inc., USA)E ©]-43l9 RNAE &
sled RNA 2 z#g, 5 mmol MgCly, 50 mmol KCI,
10 mmol Tris-HCl (pH 8.3), 1 unit/¢L
RNase inhibitor (Perkin-Elmer, USA), 2.5
unit/ #L MuLV reverse transcriptase (Perkin-
Elmer, USA), 1 mmol dATP, 1 mmol dTTP, 1
mmol dCTP 2 1 mmol dGTPZ /3 w353
HoZ HhEFHAL 42CoA 1417, 99TolA 5,

e

4 v QY

=

O‘ grobAH A

| gatddelxto oikes g9 —

4TColA 5EZCE st T3 o] RNAZ oligo-
dT (16mer)E o]&sted GHANE At 9
AFR 98 ¢cDNAR Fig. 19149 28 primerE ©|
43le] PCRS AAslgoen 593 ¢cDNA %o
PCR3 & #4371 $18] house keeping genedl
GAPDHE g7 43l o]&3st3tt.

& a}

VEGF @ @ mRNA 3 =3< 93] RPES
5.5 mmol/L, 11 mmol/L & 22 mmol/L X

VEGF

sense 5'-GAGTGTGTGCCCACTGAGGAGTCCAAC-3'

antisense  5'-CTCCTGCCCGGCTCACCGCCTCGGCTT-3'
HGF

sense 5'-ATG-CTC-ATG-GAC-CCT-GGT-3'

antisense  5'-GCC-TGG-CAA-GCT-TCA-TTA-3'
GAPDH

sense 5'-CGT CTT CAC CAC CAT GGA GA-3'

5

antisense '-CGG CCA TCA CGC CAC AGT TT-3'

Figure 1. Primers used for PCR.
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Figure 2. Western blot analysis for VEGF. At 14 days, level
of VEGF protein expression was higher in HG group than
other two groups (NG or MG). Concentration-dependent
stimulatory effects of glucose on the expression of VEGF
protein by Western blot analysis. Cells were treated with
different concentrations of glucose. NG: Normal glucose (5.5
mmol/L), MG: Medium glucose (11 mmol/L), HG: High
glucose (22 mmol/L).
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Figure 3. RT-PCR for VEGF. There were no differences
between each group in expression of VEGF mRNA. Cells
were treated with different concentrations of glucose. NG:
Normal glucose (5.5 mmol/L), MG: Medium glucose (11
mmol/L), HG: High glucose (22 mmol/L).

EEFe TR w Aol wioket & TAS 343t
VEGF 3t Western blot ¥4-8 |33k A3} 3
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ste] VEGEF &) W o] Jrlshe /e HolA ¢49
oy 1494= NG (5.5 mmol/L) ¥ MG (11
mmol/L)wl B3] HG (22 mmol/L)wellA &2
7171 ARSIt Fig. 2). VEGFe] o) utd o] &
7t} mRNA 2@ Z7hete] #AE  PolE At
RT-PCRS A3 A3 mRNA wHalo] 47 zol=
E 5 gt (Fig. 3).

HGF @9 2 mRNA &8 =48 98] RPEE Al
T B2 T EE3E T3 wiAel wjddt &
G A 3|4ste] HGEFol tist Western blot 4
S A e A3 74 2 1497 Ao AHEs 2
T Fxol Hlgste] HGF @9 wdo] Zrlsh= %
e HolA ggkont 394 HG (22 mmol/L) el
A1 NG (5.5 mmol/L) ¥ MG (11 mmol/L)ol
Hal wde] F7ht At (Fig. 4). HGEF @9
W o] F7k9 mRNA #d F7iele] #AE Lol
2t RT-PCRE A48t mRNAS] wHae =45
Mt

o R

| =
VEGFE WA Ee] Auaoz Agahs dua

olxfoln w3k A e FREAAAE LAt 6
VEGFE F2 AaiaZd o3 wao] Zris)m ™
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Figure 4. Western blot analysis for HGF. At 3 days, degree
of expression was significantly high in HG group compared
to NG group. Concentration-dependent stimulatory effects of
glucose on the expression of HGF protein by Western blot
analysis. Cells were treated with different concentrations of
glucose. NG: Normal glucose (5.5 mmol/L), MG: Medium
glucose (11 mmol/L), HG: High glucose (22 mmol/L).

1 ¢ epidermal growth factor,” estrogen,"
Prostaglandin E; % E2,12 transforming growth
factor-#," mutant p53" 2 cobalt Sl <JalA]
= o] Z7tdh Bahfel A RPE, ' 959
A gEaE Y AAmAE, geaE? 2 074
A 5 AAEM VEGE #8418 2 it
oA zel EA g

Kim §%& 1559 xxgo] 9 gartolHx
oA HAPAe 2 VEGF ode S/t st
AA o= VEGEF7F B2l HAZgol Holghs:
ARG Bttt Rama 578 1] ¥5d =
7A3ste] Algre] ERAHPEIH XA VEGEF mRNA 2
dutE o] FUHE BRaushHaA o224 F7HE VEGF
7F BadAtol A ERAske] o] #qE Flolgtar
i 1=

HGF= AR AR Ao thafA
= AARIAR Az disiME 2T E AR
2 230 Y el E Tto XA A
Aol ZA=Est FAREGERDR 2gst Lo Alghe]



— HH A O 9| :

= =

WAAEZ® 2 rate] AFEAATAEY T e
FARGE AR 283tk Couper 57 IEES
EE=F(25 mmol/L) ¥ 2A5F4(5 mmol/L =T
/20 mmol/L mannitol) Z73llA HGF| #38]7}
S7 YA BastiA HGF7E Galdel dale] o
&S & Zlolgka sttt HGFY 48A= c-Met €
- ‘%ﬂﬂEO@VimoﬁmeﬂHW}?ﬂ“ﬂ¢
oA TEE = A= gl HGF 84+ F2 A9
AEA e E4S 7w 9o PP gy
1998 He 5°°2 RPEAIAE HGFSt c-Met F 7}
A BFE A ¥t ofyet HGFA sbe5Adukg-
S Holi ¢-Met® tyrosine phosphorylations
el BustHA] o= HGF7F RPEC dialA
A7t AL S YER L HGFZ7F eI d
T HA Foll #ATS AJARSAL STk
¥Eo] RPE A& gk #3 AFE Knorr
5 & A RPEoﬂ EH?SL in vitro A3l T=s
_\4,(4];;4 =271 /Hx]-o]
Z1= o EE%O] “JE—’M %’—‘W Agke] HAY 7| He #
% 9eg Bud vl ik EF Sone 52 &
RPEE ¥¥%=(16.5 mM)2 X=9S st HHXM]
XS AIAHE AF, AF=(5.5 mM) Y E

o%ﬂ‘ﬂﬂﬁﬂ
< 34.%1—3].04
RPE7} Yoo =F A XEFY] TRV} EFE
EAIgte] AAd4E AE Ul VEGF Aol 71
S X

2 AT = wjdE Al RPEE Al7HA $=(5.5
mM, 11 mM, 22mM)<] £=3 3¢, 7¢, 2 14
A7t =217 H, 2 oA VEGFeF HGF @ 2
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=ABSTRACT=

The Effect of Glucose Concentration on Expression of VEGF and
HGF in Cultured Human RPE Cells

Chul-Min Baek, M.D., Hyun-Duck Lee, M.D., Kwang-Soo Kim, M.D.
Department of Ophthalmology Keimyung University College of Medicine

Purpose: To evaluate the expression of vascular endothelial growth factor (VEGF) and hepatocyte growth
factor (HGF) in response to high glucose concentration in human retinal pigement epithelial (RPE) cells.
Methods: After confluent adult human RPE cells (ARPE-19) were cultured in RPMI 1640 media containing
three different concentration of glucose (5.5, 11 and 22 mmol/L) for 3, 7 and 14 days, Western blot analysis
was performed. Cell pellets were lysed in lysis buffer and cell lysates were centrifused to collect supernatant
fractions for quantifying protein concentration. The proteins were subjected to electrophoresis and transferred
to nitrocellulose membranes. After the blots were incubated with primary and secondary antibody to VEGF
or HGF consecutively, enhanced chemiluminescence and autoradiography were performed. To evaluate the
relationship between protein and mRNA expression, RNA from glucose-treated RPE cells was obtained by
using RNAzolB. After cDNA was obtained through reverse transcription of RNA, PCR of cDNA was
performed by using primers.

Results: We found that incubation with different concentrations of glucose increased the protein expression
of VEGF and HGF in concentration-dependent manner in RPE. At 14 days, level of VEGF protein expression
was higher in 22 mmol/L glucose group than in other two groups (5.5 mmol/L or 11 mmol/L), but no
differences of mRNA expression of VEGF were observed in each group. At 3 days, level of HGF protein
expression was higher in 22 mmol/L glucose group than in other groups, but mRNA expression of HGF was
not detected in all groups.

Conclusions: These results suggest that RPE cells may participate in angiogenesis in progression of diabetic
retinopathy through production of VEGF and HGF.
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