[ UCI]1804: 24011- 200000234010

20074 24

HALES] =

aluk o 2~ Abs] o] A A AFE VEGFO
oH

ped

Bevacizumab®] <3 gk



kA 2 Al o A A AFE VEGEF 9

A
t] 3} Bevacizumab®| ¢ &F

Anti-VEGF Effect of Bevacuzumab on retinal pigment
epithelial cells

20074 2¢ 234



kA 2 Al o A A AFE VEGEF 9

A
ol & Bevacizumab®] &

20061 114



ToR

N

ol
alg

9 =

1

;Oﬁ

EX B

5

—_—

0

N

Ny

¢
g

E

o

A
E

E

o

124

200611



X

Hr

ABSTRACT-—--==========mmmmmmmmmmmmee ]

.

!

~AO



L

Figure 1. Western blot of VEGF protein and densitometric analysis of its

production in ARPE19 cells after treatment of bevacizumab on their media.

Figure 2. Inhibition of tube formation by bevacizumab. The cells were

cultured with the supernatant of ARPE19 cells and ECV-304 cell medium

Figure 3. Effect of the RPE-conditioned medium on ECV-304 cells in

migration asSay.——— """ T T 15



ABSTRACT

Anti-VEGF Effect of Bevacuzumab on retinal
pigment epithelial cells

Xu Guang-Shan
Advisor : Prof. Choi Kwang-Ju Ph.D.
Department of Medicine,

Graduate School of Chosun University

Purpose: To elucidate the mechanism of anti-Vascular endothelial growth
factor (VEGF) effect of bevacizumab (Avastin) at the cultured media of
human retinal pigment epithelium (ARPE-19 cells).

Methods: ARPE-19 cells were cultured for 24 hours in the hypoxic chamber
and then media was treated with Avastin for an hour. Production of VEGF
was checked by Western blot. The induction of the neoangiogenesis by the
culture supernatant harvested after exposure to hypoxic status and Avastin
was monitored by both tube formation in ECV 304 cell and migration assay
of human dermal microvascular endothelial cells.

Results: Western blot showed that the production of VEGF protein in
ARPE-19 cells was decreased by a dose dependent manner after exposure to
Avastin (p<0.05). With Avastin treatment on culture media, tube-like
structures of ECV-304 cells are decreased (p<0.05). The degree of migration
activity of ECV-304 cells decreased according to Avastin concentration
(p<0.05).

Conclusions: These results suggest that Avastin inhibit the neoangiogenesis

at age-related macular degeneration by the decrease of VEGF activity on the



cell migration and tube formation.

Key Words: Avastin, VEGF, Migration assay, Tube formation
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Vascular endothelial growth factor (VEGF):= W2 o doA v AHAZA
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Ax Fv A w9 AMAa Gy Ax F(ARPE-19; ATCC CRL-2302)&
37°C, 95% air, 5% CO29] HiF7]ol A wFat Tt v A& 56TCAA 3021+ &€
2] 2] 3+ Fetal Bovine Serum (FBS: Gibco BRL, Grand Island, NY U.S.A.) 10%
2} penicillin(100U/ml), streptomycin(100gg/ml)3} amphotericin B(1 pg/mé)o} 3
2 7 Al (antibiotic-antimycotic, Gibco BRL, NY, US.A)Z &#3 DMEM
(Gibco BRL. Grand Island, NY, US.A A & A}-435%

2. AEFY Adrd =& F Avastin® A3

WA EF7E wmwE A ek Ak &7)1(F 714, Y&Y  Mdeipro,
Gwangju, Korea)oll 94% N» / 5% CO» / 1% O & #FAIA 2447 ¥Hg 5
=2 WA E wFete] 74zt o}l R AL AHYstA Ze ERa 3y Avastin 2.5mg/4d
ml, Avastin 1.25mg/4ml, Avastin 0.62mg/dmMl = FTFOo 2
95% air, 5% CO/FEH S F&std w7l 3 AIZF Fk wik 5 wiAE
w2 ol Western blotting®} ™ 3 A (tube formation), Al 3 ¢] % 5 & (migration

assay)E Al s,

3. VEGF 49 =34
Avastin® 2 A28 A Eo vjxE Zo} Ao ALL3FT}. wj x| eke] A

=5

& protein assay kit (BCA assay. PIERCE, US)Z A}&3lo] A=k

74
i

Laemmli et al.?] W¥< o] g3le vz Qi ZA-3 9t 50uge] vz
S 12% SDS-polyacrylamide gelol 100VEZ #7953 F polyvinylidene
fluoride (PVDF) transfer membrane(Gelman Laboatory, USA)°] 40mA=Z %<&

A9 AolAl7l & membrane(Gelman Laboatory, USA)S XAl H o]
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05% w& % (GibcoBRL. NY. USA)7} 2% ¥ Tween-tris-buffered saline
(TBS-TE 1A 7%t A20 A blockingdt & 1084 33] TBS-T buffer2 A

Tt} Primary antibodies (VEGF antibody(1:2000. Santacruz Biotechnology.
USA)E AWARe] fle 05% mt& $f/7F & TBS-TZE XA A 2A st
ALoA WS AZl & ZtzE 1084 33 TBS-T buffer® A o]+l t}. Secondary
antibodies(HRP conjugated anti-rabbit IgG antibody, Jackson ImmunoResearch,
USA)E 1 :2000 3]Aato] 1A% &b Aol vEgAIZ 3= bz} 1024 33
TBS-T buffer2 A5t HRP &4 -2chemiluminescent substrate(EPD
western blot detection Kkit, Elpis Biotech. Inc. Korea)& A}&3l¢] X-ray

film(Fujifilm, Japan)ol w9z e wg okas Az 9}’

4. ECV 304 cells °|&3 S8 A (tube formation)

24-well plate(Iwaki, Japen)°ol| 0.4ml2] matrigel(Gelman Laboatory,MI, USA)
S IZEAA 3023 A4 wjeFedvl. o] well platedl 4413 Aol serum
free HEHZ vidE ECV-304 AlXo] 0.05% trypsin—-EDTA(GibcoBRL. NY.
USA)E A sle] 1x10° cell/well FF o2 #FHYE ' ECV-304 AIZ wl < v
Aok AR 2ol gA A dxad AL S =F F s Avastin
o] AHEE AR WHAMAAT A EF2] conditioned medium (DMEM/F-12, 1%
FBS)S L1 Alo] 643t wjdsldrt” o] 5 AI£E PBS® 2733 A4 F 70%

Sl 4TOIA 308 ol wAT 7 AMFOm AL AT o Aol
N FAR A 2 & Adeie] ECV-304 AXsh W) dd 2 B4 R
o 5% Aol FEEL ol BA A

5. AlX ol %8 AAl
60mm” plated] monolayer & ECV-304 A %2 human dermal fibroblast 1:1

2 Zgs wwaA 71 T S AAS F WED R 60mm” plated] AHE

Ve 5 @z A EE AAG G PBSE 23] A% ¥ growth medium3} A Ak



2 FAd =% 57 s GEAE A AL EFT ] conditioned

et

medium< 1:112 410] 24A17F wjekst ek o] A E 2 PBSE 2733 A 5}
o EFS 2 4To| A 30% o] AT ¥ duAoZ AFAS HYrh? o] Aol A

Bz A X & desto] FARSIN AT AAE REow ojFY AE

o %5t 713 el o FW AL ALE Aol FEE W 7 BA AdHE

A9 2y FdraedA g2 vl A4 A £42 SPSS program

rle

© 2 Kruskal-wallis testZ o] €39t} p<0.05¢] A4 EAZA QA4
=



1. VEGF9 HE%H
AAbaol Ao 24A13F =S wje F owoF A S Avastin®® A %] 1o
Western blotE %3l A dH/FAY=FAx, VEGF wulde] HE=2

v

Avasting Fol8}Ax] ¢S x| Bsto] Avasting =7 Z71Ed we 7

AP EREEL EE R L

)

Avstino]l =EFA7]1A] ¥ Aoz A3 FzTol| v 5ol Avasting F
o]
-

Al 8} A th(Fig. 2)(p<0.05).

3 gAY AE o]Fo HXE JIF FQ
Avstin® 2 2 x]5lo] A2 v AL Avstin® = A SFA] F2 wjoFdo] H

A AL o] FAE S} olFxAE HaAZ HHFig. 3)(p<0.05).
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AA7kA VEGFOl thaksto] #&ets fam= Gukwid o xso ol&xi 9l
= gAZE 2004 12€ = FDAo| A o 2wt 3 341 A (Choroidal
neovascularization : CNV)¢ X855 $]3}l9] anti-VEGF aptamer?! pegatanib®]
FHAN FAE2 F7sRa, = tE anti-VEGFQ ranibizumab®] A}&o] o HA
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Figure 1. Western blot of VEGF protein and densitometric analysis of its
production in ARPEI19 cells after treatment of bevacizumab on their media.
Quantitative analysis shows that production of VEGF protein in ARPE19 cells

i1s decreased by a dose dependent manner after exposure to bevacizumab

(p<0.05).
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A:Control B:Hypoxia C:HypoxiatAvastin 0.62mg D:Hypoxia+Avastin
1.25mg E:Hypoxia+Avastin 2.5mg
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Figure 2. Inhibition oF tube™ tormafion by bevacizumab. The cells were

percent(%)

cultured with the supernatant of ARPE19 cells and ECV-304 cell medium
(1:1). After 6 hours culture, tube like structure were analyzed. The
supernatants of ARPE19 cells used were collected from the APREI9
conditioned media at hypoxia condition for 24 hours. With bevacizumab
treatment on culture media, tube-like structures of ECV-304 cells are

decreased as shown in A-E,(p<0.05).
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Figure 3. Effect"”t*"the "RPE-condlitioned medium on ECV*¥304 ¢Efs™ in *omo/

migration assay. Conditioned medium was harvested from the culture dishes

after ARPE 19 cells were cultured for 24 hours at hypoxia condition and then

exposed to bevacizumab. After initial wound scraping, cells were cultured for

24 hours and then observed. The degree of migration activity of ECV-304

cells decreased according to bevacizumab concentration(A-D)(p<0.05).
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