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= Abstract =

Effects of Hypoxia on Vascular Endothelial Growth Factor and Fibroblast
Growth Factor Expression in Eutopic Endometrium with Endometriosis™

Kvung-Ah Jeong** - Shun Hee Chun** - Jeong-Mi Yoon***

Department of Obstetrics and Gynecology. ** School of Medicine, Ewha Womans University
Department of Obstetrics and Gynecology. *** Yonsei University College of Medicine

Objectives : This study was performed to investigate the functional roles of hypoxia and HIF-1 &,
leading to expression of VEGF and FGF in the pathogenesis of endometriosis.

Methods : From September 2005 to February 2006, endometrial stromal cells were obtained
from the patients with or without endometrosis at the Department of Obstetrics and Gynecology
of Ewha Womans University Dongdaemun Hospital. These cells were cultured and treated with
100uM desferrioxamine (DFO) for Ohr and 2hr. After the extraction of total RNA, RT-PCR was
performed and the expression level of HIF-1a, VEGF and FGF mRNA were measured by /-
actin as 1. Statistical analysis was performed by Wilcoxon signed rank test and Mann-Whitney U
test (SPSS 12.0 version) . A p value of 0.05 was considered as the limit for statistical significance.

Results : Chemical hypoxia condition with DFO in normal endometrium results in the up-re-
gulation of HIF-1 ¢, but it was significantly decreased in the eutopic endometrium of the patients
with endometriosis. The expression of VEGF in normal control group was not changed, but it
was increased in endometriosis group under chemical hypoxia. Hypoxia with DFO induced the
overexpression of FGF in endometriosis group, compared that it was slightly decreased in nor-
mal endometrium.

Conclusion : Hypoxia and subsequent production of HIF-1« might regulate angiogenesis by
the expression of VEGF and FGF, that is related to the pathogenesis of endometriosis. However,
further studies are warranted to confirm.

KEY WORDS : Hypoxia - Hypoxia inducible factor (HIF)-1¢a - Vascular endothelial growth
factor - Fibroblast growth Factor * Endometriosis.

& A olsloatdist wul A R e JEte] FYEUE.



N B

Az At 2ao] 2bg o]9)e] F4d
Eqehs A Aoz da a8 opa 2hgql
o, & w3 Hebkx) dwdd —’F ek Az 7t
W71 0342 oF 3~10% M Lk vin A &5k g
o7 B9l YelME 20~40%7H] BuHL 0‘4“2’
LAEo] FAb Frksle FAlold o gy 71dE
HalE e o] ATt AGEY ghort o yakshA ‘31‘
SRR ri=d

273 Aol dF7E 27580 Aulst HErh 27 W)
of 3, AEth=s 7hdo] 7Y BH A o2 ol S
Aa glont olefdt A7) ARy 3L i o4
9] 90% oA YERHs B8t @7doltt wbd ol F 2~
10% MR AFguErse] WioR olojxe Ao B
o 4AE AF 714 o]9lel the aglo] zhguukzel
ahgol Frojala 9l Aoz AZEn Y

ol Absiee] v ARl S0 A (an-
giogenesis) & &3l AFsUBrgo] wgdArks 7HdE0]

AAE T Qo) Agufjasg 7Rl Shatbofl A HAdele] B
3 Apzuet ol AL, 71 AM 2 dalgy e F

ol Z7bElo} Qe-g mauste] o2 ol AFUHE
o e ANE AL YA, wa oleier Fu
Yg sk AR A re g

4% (hypoxia) @] &2
sl 3 A3 AT giglon}) okl galslA] gkt
Ak Adele 9737000 Asgel M dold 4 Qe
S tﬂﬂi LAA Y AFFHol AguHe AT
Aslo] dAEAY-E A=EtA Fofh sk g
A 1]-3 ARl GufsAdAl=H vascular endo-
thelial growth factor, VEGE), Al-FEAZAAIAHfi-
broblast growth factor, FGF). 7F|3EA 4212 hepa-
tocyte growth factor, HGF) 7} it
&2 d7E Alsdgser e #xe] Asue
Z22& e vlwete] AakaT f-52902Hhypoxia
inducible factor, HIF) —1 e8] &8 AT2X AAAZE
By R ot} siion AFet AEE g
&0 zm—i A2jstol VEGF, FGF9] 28l okpo]
A3 leA B4k Ak gagdo] Ak
2Ze] whgrde] miAE gl #Aste] Atstazt

shsick,

o;-‘l

LNIOE

APy % W

1. 930% % N3YY TR U5
2005\ 9¥HE 20061 2€71A] olgeldits F
o el ArelTlels AEsEe] eusel B vg
W B F 5% Aol olmE o3 AR
0 ok BAE POE £ F z}%»uméol 2
e AFtEAS AHst] ATHAFTEH) S
2 sigon, dEZ(1W) oRE AREe g
AZaE 5 ormed 24 P Ao okl 7]
B by vt 90T FEE Al Bl A
A ARSI, ATHAT) L A AT
223} A Alolel= B B
o2 welA 3o, ATIREAN &

A0

ﬂ

;(ELH-‘\_‘T fﬂ*o | AA AguEs WaEs gt 5
B 2= oh:llm‘ 42220 Q1A Z7) T al AlEnElod ol

© 2HE] Novak's curette s ©)-&3to] 233131t

2. Aa13d

1) ASUHA ME &

gzt 2 guler 228 M199 wikd (Gibeo, USA)
of ol Agdaz &t 3 PBS(Gibco, USA)ol of¥
AF el dag sl AANTAUTE o] At

& PBS7t & dishollA A ofzl 3 44 #ejz A

=g A|A3le] 1mg/mle] collagenase (Sigma, USA)
of 37°CelA 30% <t Wikl &4 A= (en-
zyme activity) & #57] s 10% FBS7F & M199
uferalellx] ofe] W Mlel At MEE AUtk 7
Tz el 713 Al¥= Matthews 50 Bald 9
& AR, olgiAl BoiA AlgulEt MANEE 7
A8 EA-o} we T75 flaskst #2 Zekel =71 & 100
mm culture dishell 24417+ Wik 3 Z=&olL} A 5
f2o] 23 S vell 10% FBS 7F 37H M
199 wik wjeFskaict.

kol & L%
=

2) Immunocytochemistry

gt Ao g RE IS A LH“‘ NAAELE &
2] Zejo|Tef 719 PBRSE Ald & F A2l
FA17)2 cold acetone® 2 10%7F 1AEATh AlE
ol Wizl peroxide® AASH7] 18 3% H:0z &4



B St s U O - - = S —

o 1087 ¥hx) & ZR=r2 AlAEech Tris buffer®
A& F 12+ 34 Vimentin(Dako, Denmark), CK~19
(Dako, Denmark) “18]x Factor Vll{Dako, Denmark)
of 1At Bk Aol vtgA1F Tk Tris buffer® 33
A ¥ peroxidase—conjugated streptavidin{Dako,
Denmark) & 207} #H8-A17] 1 Tris buffere] 4% 3}
o] DAB(3.3—diaminobenzidine) ) 283 WaA7] ot
S Eof AlAstth Mayer's hematoxylin2= 287

2 A-L 3 3, crystal mount® 2% 3H5 T

3) DFO(desferrioxamine ; Calbiohem, Germany)
Ny
Zget 7JAAEE T75 flaskel 297 wieksl H
10%FBS2F 100uM DFO7F Br7hg A28 M199 ok
Aol ZH7H0AI, 12]30 2412 Mk ¥ 0.05% Tryp-
sin-EDTAE o|&3lo] AELE s]gstod diRelg o]
23tof 3L FHES Aok RNA isolationd 847 &

4) RT~PCR

RNA F2& wioFd aAFguint 7144 EE 42713819 in-
tronhio?] easy—spin' '[DNA free] total RNA Ex-
traction Kit& ©}¢-3ch 558 RNAT GenQuant RNA/
DNA calculator (Pharmacia Biotech LLTd., Cambridge,
UK) & AME81] spectrophotometry 2 Z731531 RT~
PCR2 Perkinelmer 9600& A}&-3l%ith

F5% RNA( )+ oligo dTE primer2 A o
HAl(reverse transcription) & AA3ch @S &
3t 4H A DNA (complementary DNA. ¢cDNA) 34
2 WA} & (Reverse transcriptase, Fomentas life
sciences) & o482 o] wjo} A= 70°C Smin, 37C
60min, 70C 10ming A3k $H9¥ cDNAE -20T

of AMg- A7tx] BIbE QU

PCR Z&%& 7} HIF-1e, VEGF, FGF 1831 g-—
actin®l] thdk Bo]4 primer(Table 1) $} Taq polymer-
ase (Promega, Madison, Wisc., USA) & o83t 2
8¢ Attt PCR product® 1.5% agarose gel
o A71¥%S St A F 451910 RNA
o} W35 ¢J4) laser densitometer®} analysis soft-
ware IMAGE READER LAS-1000 lite. Fuji Photo
Film Co., Ltd.. Japan) & ©]&3te] &A% vk HIF-1
@, VEGF 71811 FGF9 RT-PCR product g2 22F
2] B—actin product Ft& 12 313-& we] Aozl gt
o2 AREEISITh

5) SWRH
Wilcoxon signed rank test, Mann—Whitney U test

(SPSS 12.0 version) & ©]&-38lo] A& s10H,
p & 0.0579d o EAIE N o2 Folshty ik

2

Agmzaol 2ol W wjek 3 Qo Ak 2

e ZAAEYS Eoldhy] sl wadas & & 3
o NAAEA Bold oz sl Vimentin? Fac-
tor VIS g5%olde]l £5F B35 CK-19+ A9

WEEA) ok zlow wo} xpguiat
& 4 U HEig. D).

izt Aguekeaed gtz a o 2 RE] Abg
wiet 7VAALE Hefgio) sidhA AT (chemical hy-
poxia) o W& 7} AMEZFHJAAES] FAFEEE RT-
PCR% o]&8) nlwa] ®3th(Fig. 2). DFOE #&ls}
2} 9& Aol Al g STt tizTte) vl HIF -

P AELS Bl

Table 1. Sequences of oligonucleotide primers and PCR conditions

Gene Sequences Annedling temp () Product size (bp)

HIF-1 « Forward 5'-CCCGAGCCTAATAGTICCC-3' 60 314
Reverse 5'-GGTGGCATTAGCAGTAGG-3'

VEGF Forward 5 -TCNMGGGTGCAITGGAGCCIC-3' 59 345
Reverse 5 -AGCTCATCTICICCTATGTGC-3'

FGF Forward 5 -GAACGGGGGCTICTICCT-3' 55 288
Reverse §'-CCCAGUCGMCAGIGCC-3

A-actin Forward 5'-AGGCCAACCGCGAGAAGATGACC-3' 64 320
Reverse 5 -GAAGTICCAGGGCGACGTIAGCAC-3
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Fig. 2. HIF-1 @, VEGF and FGF in cultured endometrial cells in normal and endometriosis. Endometrial epithelial cells
were treated with or without DFO (100uM) for 2hr. Cells were subjected to RT-PCR using HIF-1 ¢, VEGF and

FGF antibodies. Open bar; without DFO, Black bar ; with DFO.
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