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Figure 1. The wviability of ARPE-19 cells on exposure to triamcinolone

acetonide. —— T T T T 20

Figure 2. RT-PCR of VEGF and PEDF genes and the densitometric analysis

in the ARPE-19 cells to the exposure of triamcinolone acetonide.—————--—-— 21

Figure 3. Western blot on VEGF and PEDF production and the densitometric
analysis in the ARPE-19 cells to the exposure of triamcinolone

acetonide.~————————————————— - 22

Figure 4. Inhibition of tube formation by Triamcinolone acetonide. The cells

were cultured with the supernatant of HRPE cells and ECV-304 cell medium

Figure 5. Inhibition of cells migration by Triamcinolone acetonide. Effect of
the RPE-conditioned medium on human dermal microvascular endothelial cell

(HDMEC) in migration assay.————————————=——=—==—————————————————— 24



Abstract

Triamcinolone Acetonide Effect on Anglogenesis—related

Factors of Cultured Retinal Pigment Epithelial Cells

Yoon Tae-Jung
Advisor © Prof. Choi Kwang-Ju Ph.D.
Department of Medicine,

Graduate School of Chosun University

Purpose : To  elucidate triamcinolone  acetonide(TA) effect  on
angiogenesis-related  factors of cultured retinal pigment  epithelial

cells(ARPE-19 cells).

Methods : ARPE-19 cells were cultured for 24 hours in the hypoxic chamber
and then the cells exposed to TA for 6 hours under normal culture condition.
Expression and production of angiogenesis-related factors including angiogenic
factor, vascular endothelial growth factor (VEGF) and anti-angiogenic factor,
pigment epithelium-derived factor (PEDF) were checked by RT-PCR and
Western blot, respectively. The induction of the neoangiogenesis by the culture
supernatant harvested after exposure to TA was monitored by both tube
formation in ECV 304 cell and migration assay of human dermal microvascular

endothelial cells.

Results : The competitive RT-PCR showed that the expression of VEGF gene
in ARPE-19 cells exposed to TA decreased compared to control(p<0.01) but the

expression of PEDF gene was not changed. These results corresponded to that of



Western blot. Moreover, the tube formation and the migration assay displayed

that the angiogenesis were decreased under the exposure to TA.

Conclusions : These results suggest that TA have anti—angiogenic effect with

its effect of down-regulation to VEGF in ARPE-19 cells.

Key Words : Angiogenesis, PEDF, Retinal pigment epithelium, VEGF
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1. AlEF 8] 9
ME F5 oA H A Ay ME F (ARPE-19; ATCC CRL-2302)=

37°C, 95% air, 5% CO29] Wl F7]oll A wlFasiet. wjFe e 56Tl A 3023 4

flo

A 2] ¢+ Fetal Bovine Serum (FBS: Gibco BRL, Grand Island, NY U.S.A.) 10%
9} penicillin(100U/m), streptomycin(100xg/mé)3} amphotericin B(1 pg/mé)$} 3
2 7 Al (antibiotic-antimycotic, Gibco BRL, NY, US.A)Z &#3 DMEM
(Gibco BRL. Grand Island, NY, US.A A & Al&35 %

2. Triamcinolone acetonide(TA) 4|
TA(Sigma-Aldrich, St Louis, MO, USA)S A X ujof wjx|o] F=HZ =0
B335l AL g5, fE2S W 'S (Sigma-AldrichSt Louis, MO, USA)=

= A A

TAd o8 watasfE3e AT SA4E Pieters et al.'’e] WS A4 3}
AEZAEE FAGAT. THAIAANELFE 0.05% trypsin EDTA(Gibco, NY,
USA)Z wo] 96 well microplate(Falcon)dll 05x10°/mlZ $Zo 2 3319
I % 18 AIF Fek wiYgd FHe FAHs A st TAE &=

10 w2 9

2
a2 ol °FEthAl PBS(GibcoBRL. NY. USA)E 4ol A¥xo o=z A

’

NukS Yol oz A A EE F 297 CO, vk~

x
B
i)
2
k3
o2

o,

A wjers & BE welldl  3-(4, 5-dimethylthiazol-2-y1)-2, 5-diphenyl
tetrazolium bromide(MTT) £ (5 mg/ml, Sigma-AldrichSt Louis, MO, USA)
10 g 7Fall =31 ofAl 377C, 5% COg0l A 4-5A1%F ©f vi&Fste] MTT7E 3 5
ZE AT 74 wellol Al 80 uL® H# vt 150 0 DMSO (Sigma-AldrichSt



Louis, MO, USA)E Y32 10 min® EE°J4 AA % formazan 242 Z =
o] A micro-plate reader (Bio—Tek, Cambridge, MA, USA)Z o] &3}lo] 540 nm
M FHE=E SAHsHA
4. AEF Aitred =5 §F TAY A
YA AZF7E wwE Az AqkA 871(FA 7142, Y&Y  Mdeipro,
Gwangju, Korea)ol 94% N» / 5% CO2 / 1% Oy & TFA| A 2417k HFE &
FAL Agex &S dxz+3 TAS 100uM,
IuM FEo = Agd w2 gk § 37C, 95% air, 5% COdH 9] & 3he

AT} A E mop B APS A5

5. VEGF, PEDF® Fxdx 2d34

A2 43 FE APy AES 2 A ToA P RHEdRte] By
=A% 938l9 TRIzol Reagent(Invitrogen. California, U.S.A.)S o] &3l H¢

F%3% % RNAZ RT-PCR(GeneAmp PCR system 2400, Perkin Elmer, CT,
US.A)S ANyt First strand cDNAZE 1 U/wl RNasin (Promega.
Madison. U.S.A.), oligo(dT) 450 ng, 40 mM Tris-HCI (pH 8.4), 100 mM KCl,
10 mM MgCl;, 1 mM each ANTP, 10 mM DTT(Gibco BRL. Grand Island,
NY, U.S.A)9 MMLYV reverse transcriptase (Invitrogen. California. .USA) 200
U7t g9 20 we &dox F RNA 1 o =2HE FAsAY. PCRE
1xPCR &% (10 mM Tris-HCI pH 8.3, 50 mM KCIl, 1 mM MgCI2, 100 xg/ml
gelatin, 0.05% triton X-100)°] 25 ng® RNA=ZYE FAHE cDNA, 77+
primers 10 ppmole, 50 pM dNTP$ Zz DNA polymerase (Perkin Elmer, CT,
US.A) 25 unit7h @8 25 pto] wHgdola  Al3atgiek® PCR wh-goll AH4-3h primer
+ VEGF(sense:5'-TGCCTTGCTGCTCTACCTCC, antisense:5’-TCACCGCCT-
CGGCTTGTCAC),PEDF(sense:5'-GGACGCTGGATTAGAAGGCAG,



antisense:5' -TTGTATGCATTGAAACCTTACAGG)'?,B
~actin(sens:5'-GACTATGACTTAGTTGCGTTA,
antisense’5'~-GTTGAACTCTCTACATACTTCCG)” (Bionics, Korea) 10pM<
o] &3tk PCRZ71& VEGFY Z % 94ColA 1287 WA 713, 94°C 30%,
62T A 30%, 72TColA 1E 02 28 cycles AAdtaL 72ColA 58 AL

olo

A Ao PEDFY A% 94TColA 1287 WA 7], 94C 30%, 64T A 30x%
72Co A 1802 31 cycles 2A3t 72Col A 58 A% ¥kg Atk B-actin
o] AL 94TAA 1287 WHsEA| 713, 94C 30%, 53TColA 30%, 72ColA 182
2 20 cycles AA st 72ColA 5% A% H3 AAT. PCR Z234E 10 wE
1% op7k= 2~ AlolA 100VE Hd7] 9 Fste]  Ethidium bromide® ¢ 3 %
gel doc system© 2 A& H vk, VEGF, PEDF# B-actin ¢cDNA ¢ A %2
Fluor Chem 8900 (Alpha Inotech.)® semi-quantification 3+ 2™ B-actin

cDNAE 71Fo vusdeh” 482 i 23 o4 wiag

6. VEGF, PEDF] Aito| &4

TAd =Fd WAL AT Aid dAFAAAAAE SAH6H] A
gto] serum free medias Eof Aol AMESATE. o2 AE § RopE A=
protein assay kit(BCA assay. PIERCE, US.A)E AF&3to] A ZF3 5 50ugy
MAE Laemmli te al9 W& ol &ste] @uld AL ZAHIAT 12%
SDS-polyacrylamide gelol]l 100VZ #A7]9d%F3d =  polyvinylidene fluoride
transfer(PVDF) membrane (Gelman Laboatory, MI, U.S.A.)°| 40mA=Z ®<& A<
Aol 7l & =g 5% non fat dry milk(Gibco BRL, Grand Island, NY, U.S.A.)
7} 2383 Tween-tris-buffered saline(TBS-T)Z 1A]7F&9F Ao A blocking
3 & 1084 33] TBS-T buffer® A o]FAt}. rabbit anti-VEGF antibody (1:2000.
Santa Cruz Biotechnology, Santa Cruz, California, U.S.A.)®} rabbit anti-PEDF
antibody(1:2000, BD, San Diego. CA, US.A)E 05% non fat dry milk7} &
TBS-TZ 34 AA 2Abger A2olA wba-Az & 2h2 1024 33 TBS-T



buffer2 A o]5F2Att. HRP conjugated anti-rabbit IgG antibody(Jackson
ImmunoResearch, West Grove, PA, U.S.A.) 22 &A= 1: 200002 343} 1
AZE FeE Aol A RESAIZ S Zb7F 1024 33] TBS-T buffer® Ao At}
HRP #4-2 chemiluminescent substrate(EPD western blot detection kit, Elpis
Biotec. Inc, Korea)E A}g€3lo] X-ray film(Fujifilm, Japan)o] =ZA1# #A3
¥ VEGF$ PEDF9] W& F4& ®A48Arh” oj4e 2ge Hx 23 o
Wk 5F ot

o

7. ECV 304 cellS ©]43 WA YA (tube formation)

24-well plate(Iwaki, Japen)ol 0.4ml%] matrigel(Gelman Laboatory,MI, USA)
S IZEAA 3023 A2oA wjeFE vl o] well plated]l 4A]3F el serum
free A ElZ #jFE ECV-304 AlXo] 0.05% trypsin—-EDTA(GibcoBRL. NY.
USA)E Adste] 1x10° cell/well FF 0.2 B3tk ECV-304 AE wl % )
Ao A ol g2A AR o AL FA x=F FH v g=A
= AF WA AT A EF 2] conditioned medium (DMEM/F-12, 1% FBS)
& LR 4ol 6212 mFegnt o]5 AEE PBSE 2733 AlH F 70% ol &
22 4TAA 308 o) AT F AvAow ANE AATHT o] AR el A
9]

e YA

FAAE A R & Adstel ECV-304 AT} Wt @
F2 Aol BREge Fo A A

e
o
ot
Me

\=]
5

8. MxolF%5a AA(migration assay)
60mm” plate] monolayer & ECV-304 A% 2} human dermal fibroblast 1:1

= Ede Wua e F oAE AAG F dEI 2 60mm’ plated] A E

nE 5 gz NTE AAFIL O PBSE 23 AF T growth medium}
Az BFA =% H FEd GBS A LA RATAEF

conditioned medium= 1:112 4 0] 24A13F v ksl A e}t o] X E PBSE 2~33]
A ste] o ErL R 4TCo]A 308 o)A AT H dAw Aoz AL Kt



of AN TASE Al E & 4

of FARLNA HE AAH BROR
ol g Mxo] e 7 dy A =E Aol A
B

e W 9

of

Al

Ay Ade Fu+isdA JHE ey $AH Y EA4 2 SPSS program
© 2 Kruskal-wallis testE o] &3} th. p<0.052 A TAZA FAo] d+=
o g 7538
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1. AZ BHE ZHS 53 AA TAS =Y &

oe] T TAS v oA Aga A Fo] =EAA BjgstHA ol T Lo
e AEe FHEE A ATH 100uMe] FE ol AEe] FAYE7}
85%0] 4 0 = 3t ¥ o) (Fig. 1), ¥ A& o] A= 100uM¥} 1uMe] TAZ A gol| A

g8 e Bua Agsid.

2. VEGF, PEDFY f 4z ¢d34
Aakae] BA 24N wE2:T F, GHALLIAMEF TAE H A5}
RT-PCR& ol &3t AT FAHA =AU VEGF frxzte] 2Hde A
Qj|

i gue gasgot F9YA

2L
r o
D)
e
g
o]
)
)
Ho
2
5y
rlr
rE
b
il
s
o,

A &k eH(Fig. 2)(p<0.05).

3. VEGF, PEDF &™) A o] XAl

Aol A 24A 7 =EF T OTAES A X g b xm A 25 b ok
ol ol 5] Western blotE F3dle] A 3 FAAAAAA, VEGF ©@9 2 9
e F7rEAQ, 38 @A oAzl PEDFe Ao Aae 7H4d gt

(Fig. 3)(p<0.05).

4. MFA] MBFY WAL FF Fa

TAd =EA71A e iAoz Agd dzaol Hsto] Ax wigds

ECV 304 cell®] W& A4S B A skA Z th(Fig. 4)(p<0.05).

TAZ AHAsto] A2 w2 TAS oA &2 wiFdol Hlsia A=z



F A tHFig. 5)(p<0.05).
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Figure 1. The wviablity of ARPE19 cells on exposure to triamcinolone

acetonide(TA). Cells viabilty is fair at lower than 100uM TA.
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Figure 2. RT-PCR of VEGF and PEDF genes and the densitometric analysis
in the ARPE-19 cells to the exposure of triamcinolone acetonide(TA).
Quantitative analysis shows that expression of VEGF gene in these cells is
decreased after exposure to TA(A,B)(p<0.05). However, PEDF gene is not

changed(C,D). VEGF: vascular endothelial growth factor, PEDF: pigment

epithelium derived factor
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Figure 3. Western blot on VEGF and PEDF production and the densitometric
analysis in the ARPE-19 cells to the exposure of triamcinolone
acetonide(TA). Quantitative analysis shows that production of VEGF
protein in those cells is decreased after exposure to TA(A,B)(p<0.05).
However, PEDF production is not changed(C,D). VEGF: vascular endothelial

growth factor, PEDF: pigment epithelium derived factor
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Figure 4. Inhibition of tube formation by Triamcinolone acetonide(TA). The
cells were cultured with the supernatant of HRPE cells and ECV-304 cell
medium (1:1). After 6 hours culture, tube like structure were analyzed. The
supernatants of ARPE-19 cells used were collected from the APRE-19
conditioned media exposed to TA. With exposure to TA on ARPE19 cells,
tube-like structures of ECV-304 cells are decreased as shown in

A-D,(p<0.05).
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Figure 5. Inhibition of cells migration by Triamcinolone acetonide(TA). Effect
of the RPE-conditioned medium on human dermal microvascular endothelial
cell (HDMEC) in migration assay. Conditioned medium was harvested from
the culture dishes after ARPE 19 cells were exposed to TA 6 hours. After
initial wound scraping, cells were cultured for 24 hours and then observed.
The degree of migration activity of HDMECs increased according to exposure

to TA concentration(A-D)(p<0.05).
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