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Endometrium from Women with Endometriosis Expresses Increased
Levels of Pleiotrophin (PTN) and Midkine (MK) mRNA Compared
to Normal Endometrium

Hye-Won ChungT, Sung-Eun Hor and Hye-Sung Moon

Department of Obstetrics and Gynecology, Ewha Womans University, College of Medicine,
Seoul 158-070, Korea

R o AZUHF ET 234 Aol o4 B # 4900 U T 24 A6l g E o}F =g &
7h BT HZ €748 97 93t AgURFel ANgE sl M fEdE AFWHE B2t Are] o)A
iR AFHe 4739 Yol gAY A4l 48 Ao A3UsEe w490 € F UthE o] &5 0] Afgth
Pleitrophin (PTN)°]u} midkine(MK)> 47 3 &3lo] Boists AN o2 2FHe] oA FdoA 1 wdo] By =]
No ™ FF3l (carcinogenensis), = H3 Al (angiogenesis), plasminogen activators] A3 =7} So) B3I T B39 v §)
. o) AgUeE 49 A WLH 27 AFFUTel PINT MK mRNAS wde] o] quantitative
competitive RT PCRZ ¥Rt I Ao AU SAbe) g7 A3 utel A 229 22w vlste] PIN
MK @] EA vebsch ol d PINS MK w3 e 718 A2 wE 829 Ageo] B oA o8 47
RHZAAE L Aol S AgUetEe] B ez Azsio] PING MK7F AFgujehze] 27] waysidol
#oqg 7heAdol gt

ABSTRACT: Objectives: The pleiotrophin (PTN) and midkine (MK) are secreted heparin-binding neurokines that share 50% sequence
homology. PTN and MK are expressed in the range of primary human tumors. The association of PTN and MK with carcinogenesis,
enhancement of plasminogen activator activity and angiogenic factor are reported. Patients with endometriosis are characterized by the
ability of the endometrium to implant; angiogenic and growth factors may play a significant role in the pathogenesis of endometriosis.
To test the hypothesis that higher expression of PTN and MK in endometrium from women with endometriosis might be increase
angiogenesis and growth ectopic endometriosis implants, we investigated PTN and MKexpression by quantitative and competitive
polymerase chain reaction (QC-PCR) in endometrium from women with and without endometriosis throughout the menstrual cycle.
Design: MK and PTN mRNA expression in endometrium from women with endometriosis and control patients without endometriosis
were determined by QC-PCR throughout the menstrual cycle. Methods: Endometrial tissue was obtained from 25 patients with severe
endometriosis and 30 patients without endometriosis undergoing hysterectomy or endometrial biopsy. Stage of endometrial cycle and
a diagnosis of endometriosis were confirmed histologically. Total RNA was extracted and reverse transcribed into c-DNA. QC-PCR was
performed to evaluate PTN and MK mRNA expression. Results were analysed by Post Hoc test. Results: MK and PTN were expressed
throughout the menstrual cycle in both groups. MK expression was higher in follicular phase than luteal phase in endometrium from
normal women. Endometrium from endometriosis patients showed increased expression of PTN and MK compared to endometrium from
normal women in the luteal phase (p<0.05). Conclusion: Our results suggest that uterine endometrium from women with endometriosis
expresses higher levels of MK and PTN than endometrium from normal women during luteal phase. Increased MK and PTN expression
may be related to the initiation of ectopic endometrial implants and their subsequent peritoneal invasion.

Key words: Pleiotrophin, Midkine, Ectopic and eutopic endometriosis.
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AW S vud T $A3F Aoy oA BY
o 9le] HAw 11 24 A4 dddE ofy =39 o
A7b eyt €7 ol dFEte B o st dAYg

T Aol 7HF K¥8H (Sampson, 1927) SR8 A=
ZF o) Z4 Folz 79 2FE AF, Fst 438t
B FAS FozA AFULFS AN AF U
4 AgolAT A R AolE e oM A4
& FAE JElE Holn ojgd A 2 Holo 4%
o1 2}, o 3 A (angiogenesis) AR}, A5 A Y(signal transduc-
tion)o] 2% & s A 24 AFURF
4, A7, Aold] FAsh= EHEE basic fibroblast growth
factor(bFGF)- @, vascular endothelial growth factor (VEGF),
hepatocyte growth factor (HGF) $3 1 424 o] #o 3t}
(Heldin et al., 1989). WARAL o} 2 z-zulat= WAlo) Z
23 aPJ & AF4AY A sl %%] 2o Ag
3 @"*E‘E‘r YHPA A F VEGFZE AU g5
dA R A 23 HTE 39 o] VEGF= F‘}%‘ﬂ?‘?%*—
24 52 By AYHZAN Uohd AgueEe w
A 3 AP Foste AR Byso] 3ok (McLaren,
2000).

& @el] A3 polypeptide S-AHHZ PIN 3 MKE
71 E9 50%7t FLE AT B3l BAsts HYT ¥
H]A] cytokme.?.i/\i A& 2 A ¥ (Czubayko et al,, 1995).

< A7A v} o 33 A(angiogenesis), A1) A-Z7+
Al(epithelial-mesenchymal) A& 28] Q3 98L )

MK(Midkine)= T2 =&7] €§A7)d 2dEy} PTN(ple-
iotropin)- BjoHE ohujEh 1S o, A%, AFUH, &
HEdAE dAF wdso] AddME Fa3 A 7—‘}%
& & A2 AztEth (Raulo et al,, 1994), T3t PTNE &4}
Foll v A FEEH G54 ATl st 1 2Hol
FEEEE PINo| 23 &43 A i 28 98E
doT 4zt

2 18 kDa A7]2 49| A-FA] fibroblaste] £E2
ZA%e EA2REH AL A3HUSH heparing AT 9
ZHdel 738 A3 S BolwA Aggth z-Fre PIN
mRNA 238 3229 9ste] &g Pe=rh PINE Eo}
U AAgole) o W] £08 9EE 31 @39 endothelial
cellm} AdFolHE, endothelial cello] A Bulgy fFAlEE
g oA FAo Ay e EAF, A AERE F

ot ofy 12
o2 r lO r

O

°|F

44 RERE

o}] 1\.] tﬂ-zs;} 5}‘1‘ &ol: _,] Mz]- tﬂ uu.\.} Agoﬂ .\,}-Q—_‘s}t}(couﬂy
et al,, 1991; Fang et al.,, 1992; Laaruoubi et al., 1994; Delbe et
al., 1995).

Midkine(MK)< retinoic acidol] B33l A4 2 2351917
23 EAFo] 13kDagl T Foln 1988 e A U(embry-
onal cell)ol| A A& BAHF ™ 18] oA v §- Z7tet
= A2 484 (Kadomatsu et al,, 1988). MK:= 2 &
WA E, glo} AAIA E(fetal astrocyte), A% 29 AT
A) Z(proximal renal tubular cel)o|A] AW F= AAA
wsl =33 M(angiogenesis), Ar¥A)-F7+ Al(epithelial-
mesenchymal) A 3326 =23 JEL iy $ARYq)
#oste Aoz gEA dd (Li et al, 1990; Tsutsui et al,
1993; Kadomatsu et al, 1997). AAF Z& oA e] MK Z&8&
3] AjgtEo] o A%, H, 2 Tl MK7E EE s
T ALE Bigen 2% oA E ofF A EE
Hoh (Tsutsui et al., 1993). ZhgWeHe] Aol R uf oo A
MK7} BH] = 17-beta estradiol& A&l dhd 2u] ojAF =7}
=o MK Bd2 22 F9f 93t & W=TtHZhang et
al, 1995). MK¥ BAzZdA Ego] AgEo oz
B 249 MK HeE-e n)-¢- 9nr} ik 343
o MKE 98 284 goiAg) 43 34 foddiny B
THAEY B2 HG vE 4EA FF (Wilm's tumor), 7
oF, At |t A9, w3 SA B4 2@ (Garver
et al,, 1993; Tsutsui et al., 1993; Graver et al., 1994; Ariodome
et al.,, 1995). A5A W29 (invasive bladder carcinoma)s} Al
735 A ¥F(neuroblastoma)ol| A &) MK ¢ #hd8- 3x}9] o
%o g8k AA 7} it} (Nakagawara et al., 1995; OBrien et

AR 9 Wy A4 tumorogenesise] BoddtH TE R ¢
&) 11 wEo) 2AFE PIN HMK7 SEEG) st A
o] ZAH T ZGAA S W FAdo] I B T3 G
&g de AFUWDS 24 ¢S vE Aoz Azhgr.
Azl e H F 7P K8 o] AFEY JHA
2 Zgllehiiel By A A3 4&1 8= PIN3} MK
7t B2 A4 Aol 4FHE 18X G A4 v
sted AR g Aol 7 Wl Agste sty A
A& SEEA AF HgSol BN, AF 2 AFE 7s
Aol &k webA PINI MK7} b3 W=l e o4
A el A dE2E Azl g Eo A4 2HEHEA
g %7] 9184 QC-PCRE °]§3t9 B 49 A3
3 A WHE @249 AZWehe] PIN# MK mRNA 23
< 97 F71E2 "z
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1. 97 o

AW AguiEe] Huel JJAY
OlFE A AFHEES APEAY IV
< A A AT AFHLEY AL Z
€2 AP o D3R 2H American Fertility Society <
modified criteriag ©]-&3}le] W7 A o] stage Mo} Vol
A AFFo] EFAZATH (American Fertility Society,
1985). X272 MEs 2 I FA AZUWLE ¢l
© o] FAE FAE ¥ ¢
2 Fed 2 BXE g
4~424 ArolgoH FA447 F718 /M #RE 47459
4 v A SEEZA NEE T ¥xe AYdo

Ay Zcoko] o}

e’

}

fua

2. Z% M3 ¥ RNA =&

A ARz FEdoM FojAARA YdRE Ag
2 AZuUete] datingg 913ke] 7RA3IQ T Noyes criteriad]
ot GE719 A 72 AT (Noyes et al, 1950). v

A FELE BHAAAE 913+ Phosphate buffered saline (o] 3}
PBS)2Z AH3F & %3 100mgF Imle) RNA-STAT-60

(Tel-Test “B” Inc., Friendswood, TX)S ¥ & 743} 314
t}. RNA-STAT-60 Iml 3 500 ;9] chloroform& 23 94
# ¥ 439 isopropanol 500 pLol o] AAANZ F A
AEE 7% ethanolZ ¥ A HE F Z7) FoA 2
diethylpycocarbonate (DEPC)Z #2]& Eo] % $HtTh RNAS
TE ¥ ¢ B33 472 %Y.

M

ko
T
o
El

3. AL SRIEA MY BIS(RT-PCR)S §i8t 22|12 &
Zel|2EI0|= Al'LH|(Oligonucleotide Primer)2| AA|

Table 1. The Sequences of MK Oligonucleotide Primer
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PTN# MK¢] ¢ 7]1A414-& National Institute of Health AF3}
2] National Center for Biotechnology Information®] Gene Bank
Databasedl| A} 92 & OLIGO 5.0 Primer Analysis Software
(National Bioscience, Plymouth, MN)& ©]&3ld &83 #&
# 2 elo] & A]eH|(Oligonucleotide Primen)E ¢t &
G2 FEHQEIE AEAY H714E E mRNAA Y
X Table 134 7t}

4. A FA} (Reverse Transcription)

o AA £8EA A4 w2o)= Gen Amp RNA PCR kit
(Perkin-Elmer, Foster City, CA)E A}£3t9th. Smmol/L
MgClI2, IX PCR buffer II, dNTP Immol/L, 2.5u4/L Oligo
deoxythimidine, 201U ribonuclease inhibitor, 501U Moloney
murine leukemia virus reverse transcriptase ()4} Perkin Elmer)
€ XY o JAE EFE 19ut0] 107 1 g0l HA 84
3 RNA 1 ¥2 % o dAsidth o AARE Perkin-
ElmerAt9] DNA Thermal Cycler 9600-& o]-23}ed 427 Col A
158, 9CAA 5% WSAAMN 4CE YA F AH: A
7HA 20T BAAT SA4YZE RNA 10 B4 DEPC
EAYE E 1uE ¥ § AT

5. PTNZ} MK-3 Competitive2} Target cDNA 2| &4
AgHegzA oA 323 RNAZYEH o AA T FAte)
3-, 5- AAE Y3 FHEL AANSE 531 367pY
PIN3} 316 bpe] MK target DNAE 92 3 agarose geld) 2
719 % A)714L Promegarle] DNA purification kit©.Z cDNA
£ F&3 9t Competitive cDNAS 57| 915t A4} 3,
5- ATEA FFEY Aol g7 AE FollA 3-floating
Qb T A 5 APEA 9§ vESAIAA target
cDNAE o= W3 722 Wi 0 2 ¢DNAE #5319t} o
A THEo] A competitive cODNAE PTN2| 74 127bp7} &

primerE
=

mRNA Send to 3-end Size(bp) Position on mRNA
GCG GCG TGG TCC GCG
9.1
VDK gz::’ne;:m TCT GAC ACC AGG GGC TCC 316 ZS 4:
— TGT GAC ACC AGG GGC TOC GGT GCC © 78405, 320.343
ompetior TIG GOG GAC ’
AAT GCA GGC TCA ACA GTA
. g"f::i:m CAG ACT TCC AGT TCT GGT 367 :;gggj
c:m Ztito CAG ACT TCC AGT TCT GGT GCT CCA 240 1889-1907 1748-1762
petitor GIC OGA GIG Rt
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A Y7k 240bpe] 2717} HYT MK
A2 A Urka 182 bpe] 2717} =Y

7% 134 bp7}

6. Standard Curve &2} Qunatitative Competitive PCR

PTN# MK$] standard curver Y43 9ko] competitive
¢DNA (PTNZ 1 at mol, MK¥ 50 at mol)?} X} 7+A 27
%9 target cDNA (PTNS 46.875 at mol~0.97656 at mol, MK
+ 4000 at mol~7.8125 at mol)E F Ao =Z3lo =T
standard curve= 1.9mM MgCl, 10X PCR buffer II, 0.2mM
dNTP, 2.5U Tag-polymerase 0.2 mol/Le] AL E T3 &
o 40409} competitive$} target cDNAS E 3t Lo 60 S
YA, 9 HALE samplee] 1.9mM MgCl, , 10X PCR buffer
1, 2.5U Tag-polymerase 0.2 mol/L8} A|dHE £33 &9
800E ¥ ¥ Perkin ElmerAt2] DNA Thermal Cycler 9600
o= 95C 587 RE WA S denaturation A|AA 94C 1§
B, 55C 18, 2C 1822 30F7] 82A73 12C 72
elongation A|Z] ¥ 4'CE Y ZtA]Zith. Ethidium Bromide(ETB)
2 HA3 1% agarose gelo standard curve 2 sample PCR 4F
B 254& 100 bpS] DNA ladderst &7 A7195A7 &
Bio-RadA}9] Gel-Doc 1000 systeme] UV £X A2 gel blot&
431t standard curves)] AM23F z}7+o) target cDNAS]
%3} target cDNA/ competitive cDNA2] gel blot T £ 9] B S
log2 A §3& standard curveE ARt} o] standard curve:=
R A doRoH y=bimxE FEHE § ojA o] ZEF
FTEE ¢ 7 I sample®] cDNAYS Al Ytk 2+ &
2o A AojZ FjolAte] RT sampled QC PCR 34 =1
FAY 2abe £5% HgolTh

7. SHEM

EAENE SPSS 9,02 o] 23k) ANOVA (Post Hoc) test
SHA L, pate] <0.05¢ BE-E FAHSE fosy B3t
o,

2 1

1. XSHUS SXi2t == 42
Sl M2 PTN mRNAS| X2k 24

Quantitative competitive PCRS 3 23 T & AU &
2ol A targets} competitive 57 2] band7} B A (Fig. 1A)
standard curveE ©]-&3te] G129 mRNAZS A3 A3
HE 719k A 7] 7he] mRNA @& el ol Qigith 347]
AzHgs &9 A3l A iz 23R

F700f o xS

244 pEERE

PTN mRNA 2¥o] EAHOE #9314 E}THFig 2A).

2K SUHYUSER R =29 AATII WE xi3uet
0lA2l MK mRNAS| HE &4

Quantitative competitive PCRS 3+ Z3t X E A7 &
Bl A targets} competitive F7]2] band7} B A (Fig. 1B)
standard curveE o]&43ld A7Z9 mRNAZS AZd Az}
Aol o] zAF ol A G 7]o] MK mRNA W& o] 3] 7]
ol vlate foaiA EUTh AFHEE #1e FA7) AF
Hetel X 279 #A7]) AW =EY MK mRNA 230
FAHLE fodA FY%HFig. 2B). '

L Standard Curve A

mwuwm Rl I
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Fig. 1A. QC PCR of PIN in total endometrium throughout the
menstrual phase L: 100bp ladder DNA Lanc A: Follicular phase
endometrium from normal patients. Lane B: Follicular phase
endometrium from endometriosis patients. Lane C: Luteal phase
endometrium from normal patients. Lane D: Luteal phase endometrium
from endometriosis patients.
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Fig. 1B. QC PCR of MK in total endometrium throughout the
menstrual phase L: 100bp ladder DNA Lane A: Follicular phase
endometrium from normal patients. Lane B: Follicular phase
endometrium from endometriosis patients. Lane C: Luteal phase
endometrium from normal patients. Lane D: Luteal phase endometrium
from endometriosis patients.
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Fig. 2A. QC PCR of PIN in total endometrium throughout the
menstrual phase L: 100bp ladder DNA Lane A: Follicular phase
endometrium from normal patients. Lane B: Follicular phase
endometrium from endometriosis patients. Lane C: Luteal phase
endometrium from normal patients. Lane D: Luteal phase endometrium
from endometriosis patients. Quantitative PTN levels from all patients
were correlated and analyzed. * p<0.05.
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Fig. 2B. QC PCR of MK in total endometrium throughout the
menstrual phase L: 100bp ladder DNA Lane A: Follicular phase
endometrium from normal patients, Lane B: Follicular phase
endometrium from endometriosis patients. Lane C: Luteal phase
endometrium from normal patients. Lane D: Luteal phase endometrium
from endometriosis patients. Quantitative MK levels from all patients
were correlated and analyzed. *# :p<0.05.

o #

AgHRFS AUl 2H0] 27 o) YA sk A
ot 7HE7] 39 10%, BUAA Y 50%) A $AE
vy E3 Agont. AgHFo] A7le 71dd dis
Me oty =] QA7 gov 94 5 ERE 5319
54 Uz 9759 €780 FYHT AFHo HsE
retrograde menstruation ©] &} 7}& f33& ok 18 €48
ol 9RE 97AE ste B A4 2AHY o]EM B
T AW Gl TS Aol ofHER d/E €7 Y]

0

£ rir e

of
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ZH o] A 43 AFINES st SAo) YA T %
o] B Afl AgUgFo] A2 AolFe olEo] aH
At} (Gaetje et al., 1995).

PIN# MKE 3 3go] Agdste 44 2 £t B3}
T RoEA HE A R FEFAZLE ¢HA AT MK
+ retinoic acidol] W8l S AAZ clone HUL™ Wilms
tumor®] autocrine A% Q40| AAFNEE3} koo
B33 o 3o} FHol 9lom T 99 o 7pA FolA
&} (Nakagawara et al., 1995; OBrien et al., 1996). MK
2 Y dAaF gl HE dAagdAM SUHEE dAage
Z1AAEAA FLEE = vk B dA e 71 ZA Lo A
T OoiA HRHBE dAage] &8 FAo) MK 3y
(overexpression)e] FA AT B 7 HATH (Nakanishi et al,
1997). AHAGAME A3 dg el vl 7ZaA dd=H
AP AGOA M 28 250 (Konishi et al, 1995) o)
2 I 7] gt 83 9L Fhy B gl
o] (Yeetal, 1999) o] 829 717t & 2] T2 I
s do geiA Aok gutHo R AR dHT Hol ¢
AM o A MK7E 2EEE AL £3EHA &2 dAE
o) MK @& o] 715 7] g otk MKE in vitro’go) Al §-A}
B, wBa4, Wao) Bojshs oncogenicdt AR 3
12 antisense MK RNAE o} (glioblastoma) A £59] A
e AAse MK ZAA e 93] Wilms tumor uj o}
FHo 2 A HIYT (Tsutsui et al., 1993).

2o MKs} g7] Ago] 50%7F $Y 3 pleiotropin(PTN)
o] ¥AHAT. PINZ MK¢} |71- €0l v LA 17~
18kDa 2bg-3# =z Ao A 7] THE hepain 2 G2
A MKSH7)50] BUSAE ShT ek PING BE 93
delM ZEEHE 73 protooncogen® 2 EHA 1o
(Zhang et al,, 1997) 2351714 4329 A A A el
A e F2 FEoly B o]4E F US Aol B
7% A5 (Souttou et al,, 1998). =3 MKo}= g AA &
HEAAME FAHY Y 2 A E MK FAo] @
HHET (Garver et al,, 1994). A4 H M= PINT 28
Hol A 2HAAE MK B8 HD. L8 ARE A
AZFANE M7 SHEN PING 37} 38 478
¥ AT #A2g ™ (Nakagawara et al,, 1995) )= 29
o 7% MKE o ZA A A4 $¥EY PINS 23] ¥
A dEEH (Yamakawa et al, 1999) ZAE9] Aol
rate-limiting factor2 H Y & o] (Czubayko et al., 1996) heparin
A% AAERJAATY 2o o7t lgo] RIFUT
(Li et al, 1990). o] % & $84= P47 2L o

=
©

A

o)

e}
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EA 2EEH 7150 8 AR A7) i o)d &
Ao BE Aol g AFIHE AL FAEY FE E Aoy
713 & oldsted Fasithy s

Had AL 4 FLE o F Axtoln AFYuEe &
RAHE FA7F A= WNF Ao B3t polypeptideE-S
M2 ZF3zgol e AR ¥8A k. f3gddA
VEGF, acidic fibroblast growth factor, transforming growth
factor beta®} platelet derived endothelial cell growth factor®] 2+
ol 43 FFA] AUE ALE Hol & oY FE
2 AAAQ heparine] A2F715E JA S At @AY
e A AR FF HLE N2 FAZ A4
2 AT} (Relf et al,, 1997). mebr] AH3u) o] ol glof
A HEgde) 487 BAF o] B3l polypeptided] o
e THE F oA AEAE A AL A= A EA
g B Eetd oS AU B8/ € RoE AgEn.

THEE M (PCRIS 1 U=} g B2 A

WO E A2 o mRNA 9ALsle (DNAR #HE & =
Zalo] B G RE ¢ 4 AT} (Chelly et al, 1989). L1}
PCRE Z

il =2
E3h o F7)5ht} PR A8 0] 713 F4HeE
YEA S59 25 FEL I 5 A= N
A% AZ Al e 2 AL 02 5 3ol AT 2 A
S2XAE 1 AE7t Rt RNAY AF B4de
Northern bloto] @] &alA gJo1} o] S YA = total RNA
10 pgolide]l 22322 7AA) 9 RNAZO| 3L nj&= o] 1}
HE AEE 71 QILOB R betaactins 9] reporter gene S ©]
£8 semiquantitationdt £2jo] By E v} Ut} (Frye et al,
1989). Z12jvt olF W ratio 502 AL semiquan-
utitationo] 2t= A $HF o] o] HZ target cDNAAM YA
AE AAdY e YR EEEFE YT NES A9
PCR< 319 A3 79 variation§lo] A1 E 9] m-RNAZS A3
A3t Zo] &7l 5 oj(Uberla et al 1991; Huang et al.,, 1998)
AW wAF ¢ mRNAZS Qrshsd FPsida
AZtEo] E Aol €97 718 PINT MK 28 A%
2 H2sp7] e AFu=e 9AHAR ¥ QC PCR Y
< ol &3

Az HEe] 4o] B 2 o] AFgtolgd AU
3ol e A4 Al Z4AY AZug ¥g
o e AEHA 54 L /M 7 Aol el oo Bat
o & AR urokinase plasminogen activator system} matrix
metalloproteinase-9, tissue inhibitor of metalloproteinase -3 ¢
FEol AFUHFo] e AAdA © EL proteolytic
activityE Bty BV ¥ u} It} (Chung et al, 1999a;

44 A 44

Chung et al., 1999b; Chung, 1999). 3% MK} PTNej 42U
92 Wl AR o= AF B3t ofF gley A
FHHS S VEGF 22 =3 FAAxrt A de
BY7E Q1o AglaFos] @71 Eo] HsHA A%
2 H@ P4 Bofsts PINFG MK 2¢8& A3t
I A3 A3Wes FA49 337] Aol A MKs} PIN
o] BARIAA Bt A4 H&EE A o] @i 717 Q)
sto] zhgulets 8249 AZdiete] B WolM ©S 44
BHAPALE 3 Aol F2o AFULSe] B 44
24 Ao A7H o PING MKV} Abgujehe] 27] w
AAR BT 7hgAol vk T3 MK} PINY @d 3}
VEGFete] da4E& A3t A3ules e slolA
angiogenesisel| ©]§t pathogenesis &9 g0 8 A0 A
Ztg

2 drodA B Az AUl dE 7)o MK
Bl g7 H3te 2 ASE Yehy Aguge] &
23] FH3er YoM MKIE RUAE 48 Aoz
AZE Y oo st €4 F718 AR3sl o g
A7} Qlojor & Aoz AZHE.
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