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The Prognostic Significance of Tumor Angiogenesis, Proliferating Cell Nuclear
Antigen(PCNA), and the Ki-67 Index in Carcinoma of the Uterine Cervix

Chan-Pil Park, M.D., Seung-Yon Lee, Ph.D.* and Moon-Hyang Park, M.D.

Department of Pathology, Hanvang University
Department of Applied Statistics, King Sejong University

Angiogenesis, the induction of new capillaries and venules, is associated with tumor growth,
This study was designed to determine whether cervical carcinomas are angiogenic, and to
investigate whether tumor angiogenesis can serve as a prognostic factor in cervical carcinoma.
Surgical specimens of 47 cervical carcinomas were immunohistochemically stained specifically
for endothelial cells with factor Vill-related antigen to identify all vessels. Microvessels were
counted from photographs of 200> microscopic fields. In addition, thirty-seven cases were
studied by immunohistochemical means using the monoclonal antibodies for PCNA and for Ki-67
to determine tumor cell proliferation rates in cervical carcinomas. The microvessel coumt{MVC),
the PCNA labelling index, and the Ki-67 index were calculated and compared with known
prognostic factors and disease free survival rates in cervical carcinomas. A wide range in the
MVC count(range 12~ 100 mean=38.219.2), the PCNA labeling index(8 —69% mean=33.6 =
152%), and in the extent of Ki-67 staining{0—~43% mean=10.3 1+ 10.5%) was observed, indi-
cating considerable variation of tumor angiogenic activity and wmor growth rates. This study
showed statistically significant correlations in disease free survival rates with both lymph node
status and the microvessel count. However, there was no significant difference in disease free
survival rates between tumor stage, age, the PCNA labelling index, and the Ki-67 index. (Korean
J Pathol 1997: 31: 1~14)
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FEE HqhhAlel $Fe] AW o5 v zalA
1 o7 dFellH o]lEF olF dlEQlalza] ulz
Tt A% slck Ki67el] o)gh wle] == gjtla] ol
= FlEHHe FHEHE o|Baled gho e
Ki-67 §+87 A2« gk MIBl w32 g8 4
Fsto] slebslol Lol 2 oll4 4o 7Hisals)
5-]91174']1-11-

ololl AAEE AFHRLYFNY ERAE Tl
ol MVCeR Foke] 4y P4& B gAAZA
PCNASL Ki-67o] ogt wiez=|sjety g 25
shed of2zha] 14k W wleld «lE xE 7he)
FNPAE AR B AFxFE Aleleld.

Mg 3 Ay

L. M =

1984 129 195E] 1993y 79 3097A] 8 8
R ekt =ulelnlels zicksl =g
AFAE F d4Hel 3= g ==s) e
7t 7Hesta slelgl HEo] FEG 474F Hs
A, o4 H A2 #arERs dadyo o
7o g I dgidd| sidsts A4 AFHL=S
5ol d¥fsled Factor VI §3 9, PCNA, Ki-67
(MIBL) #lef] cigl wigxz sty of W3 284
of u]z2abg el

1 YyEY ZE 9 FHZA

B212] 7|REE WHE S 225 HA, HEBE
G38d 59 A4V, ol8H A4 19 FeiH
9 AHZ 44 W7 E FIGO stageell et 37
seln AAFTHEEE odold Y=g FA4AHA
ol wel J=4 Hel{F& Adsilch FH=AE
198413 12908 E] 19953 94Ul e o HFE
B4l

3. Halsy 2y

Helds A28 Az =std, 199 WHO 254
off whu} Foks Rieleln® FEE wlofzz| e}
A el Hgd seld 255 Ao

4. B EESEE Al
AYE steld Lo ==L 5 um FAR b
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7 EA4e el Y spaldE HES factor
VIO adahsd, 4% 3PCNA) 9 Ki-67 3F
A I T R e R B B s E 5 R
Fokel Al RS Kol o] 54H
o] whelo g Al AHS Prd £ oLode] 74
chel Tubgl AHe| elml 258 Adeslct
oz EE] RAAEE Facor VIT Jhe 81
gk =(DAKO PATTS A/S Denmark)s A-8uks
ch, Al pepsined] 20054F AMAF F e,
16 FRAbEbeAE SEZE Aalsbed W4 sk
A2l ahEg oA SR Tis S pH
e 2Eh FqEE 10085 A AE Factr
VITT Zhad gh8lel) digl el 3087 gbEA et 2
2l 7 LSAR LitiDAKQ, Santa Bubara, CA, LSAYE ]
sk E Apslebel e, ABEC chromogen(3-amino-3-
ethylcarbazole) 2 & thaql 4= Mayer's hematoxylin=
22027 diE fatt F oglycerins 2 W-3shslch
AW = Fw 8 Wa@Egiel 7ha vho] T
= oRe dudsled 2000 e @Av|Td Aloked] 4
A1 %ﬁa‘%} F o)4"gie]  Se(microvessel  cound,
MVO)S %4 steirhFig. 1. 4 AT 29 ol
g Was As)sa vl e B4
okn Fgf #Ita Ay =lde] glel factor VIO %
Yoz ojuE wE & 45 AEET BY

AA A magge|d A4rie] =5 SdEct
FAAE SgdPeNapl] Y 42 FEHE

Ki672] ell%-al 22] 3

of ZAlsds B or galsls] Hstoel Al
Sleh, MEE EES T4 Felcire buffer,

pH 6000l ot HAl e Himicrowave ovenpol] 4] 5571
A A A F o dpeld WA FaL 3% et
AR SEGF Ml SR aeAelaleh Tos
AselipH 7600z SET 28] pHEs] FHd dE
AL We]] 1087 ARERAFD F LIS B
g} Anti-PONA  mouse $HEE SAPCI0, DAKO
PATTS A/S Denmark)E AREale] 3MEIE b4 H
t} o)Al LSAB-kitt DAKOQ, Santa Babara, CA, USA)
2 o|alelaE o]falgoen, AEC chrmogen© 2
HEA]#) 20, Mayer's hemaloxyline]] 203837F o]y
8 A plyeeriny. Ustkel ol es absbevk
PONA WHEHEE PAsr] Slaed $E9 @ele
Apzp gl RS SRR F o0 diEES] SSE
Aupir 2004 Aekell4] A4l Hedsle] £yl Az
7 Giede] LNz 4k of o Hg4E Kol Al
¥ 2 ok o Thalels, 1000 o 42 Sk
Aol AT S2 AEEZ A HE. 2).

Fabddal ilimor growth fraction)= 519 =4
aeba] en whelwlz] $9 A=t Ki67 w37 4
Zrecombinant Ki-67 pene productz A3l 512]4]
4 1= MIB1 gh22 i 4)(BioGenex, San Raman,
CA. USA)E Ag4tgd. PONASE B3 diyjes
ahE il ad FAE TR nnes HfHst
Ki-67o & MIBl tH3EakslE AHEEle] =i

Fig. 1. Microvessels in arca of
large: cell non-kerutinizing type of
aquamaons ccll carcinoma. Trntno
nostained with anti-Factor V1L
related ancigend < 200).
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Aot Ki-o7 gbd el fekdEe] = ao0u| 4|ole]
A 2~ 2 BHE A F9 T FgAFE
SO0 o] g Mol oGl Foiwe] Hdaay
AR w2 T8 MEEE Lela) KieT 252 0
EhylelchiFiz. 34 & 3B). PONASH Kis7¢ o3t o
Heall4] Fake] =27} FHo|i] 2RI FTeps] =z

FREA G 1005 Aol el Gl 2nE
LR 3 R

5 SHEHE 24

Iy 2 Bl (0IFQIRhOl CHE SHEEF 24 (univa-
fite analysish JrEl At 47414 ollfelals £

Fig. 2. PCNA labelling in large
cell non-keratinizing fvpe of squa-
touws cell carcinomu, The twmor
muclei shows wvery high PCNA
cxpression(PCNA - labelling index
= &TEN > 2000.

Fig. 34 & 2AB. Ki-67 staining
patterns in squanous cell carcing-
ma showmg homogeneons dar-
kening(Ki-67 index = 709 or
staining confined (w puclealif
4001).
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ghale] olfd, W], |24 Hel, MVC, PCNA 2]
2 Ki-67 EAATE #ae FH=AelA o1 F
WA E2 T disbe] Bl 544 ﬂi'ﬂa"l i
8 ARHAE Halglm 29 7} AR5 WHE
H Al E st dlE 5 WAE I]a o]}
2 b o]g2] Fateg, f1=4 Heldel Fel7}
v T ﬂ??} e FTeR vrsien, MVC,
PCNA Ao 9 Ki-67 FA &= 2zt 4 728
e R Faog vrelA E4sbglchTable 1).

2) PIXIE 719 AEEH 2BAM (Cross-table analy-
sis): 7t l2HE ko] AEEAlE vz 4% #
ate] Fle] A5 34 H(chi-square test)Z A-E53 e
vl Mz didE Feled o] F Table 20 f9)s}
i3

3) Cox2| H|H2I® 28 (Proportional Hazards Mo-
deOl 28t BM: AF7)7hel| AEE w2 2dals
& Yolir] el B deHe= FAl w7
SAS2] PROC PHREGES o|&z3led Cox2] dlalg]dyd
285 =HikAlz ek Cox2] vlelgly =% (PH Model)
< obEE el Hel®el

hit:x) = ha(t)e” ™

of 2| A hitx)e ol 91}l Pufe] SHE e
olat hoityis ol F A x=0Uwf F|HHHE el
. A= —‘Hﬁﬂl#{r—ﬂl A2 g=00] ofd
b AEE Fo% «lE clzlz fag S glch
Cox2| wlellflg R8-S HTAZ 5+ lisdl, o
a8k glabEE FHohlr] feied FHAEH wdHF
Stepwise 4l H 847

hie:x) P -~
Log holt:x) = Sot A Xt §1X0
hit:x) | - _ "
of 7| 4] Log = THAE 7|78 =agr

halt)
{Log time (month))o] L, X;, - Xie o] W&
ol FAHoRE folstA JgFE v elalEold).
Bre Bid=  3]9) Al S-(regression coefficient)S-o| o}
HAAT 5.9 2u)es X7l 228l o|xs 9
HEg el A al old], dlE Y FHEZH Holo
agh B 7 AlS=s f=d02bm] Q=4 Ho)s}l gkm
Agel Hlste] HZH Fe|r = FAEe] 4o
& (relative risk)o] 49ul TrF Hrl= ZAEF 9ol
o},

4) Kaplan-Meier estimates: 2]E20] 23je] Cox

o] v 2H4 Fejlon EAGHeT &
230 3E vl Zzte] clAEd P AEERS
el vz A4 5 filL} # e 5AS
2] Kaplan-Meier2] TPEH‘Q% = g 42 uvazs
+ Zigld ¢] Z3H= PROC LIFE TES.Ti;Hf e
i AEste] gl

= o}

1. 7ol o6y, 9| & R YEI

Aol g AFASS ke g 26404 63
H Aol 20chel] 3w, 30cHdd] 109, 40tHs] 119,
S0tHel] 187, 60thel] SHe|n, 55594 Apo]7} 114
o 74 gtk $149 F7 AYL 47241084
How el 494 gich

gh=he] wWl7|= FIGO stageell =2} Eisb=d b 6
of, Tla 10, Ib 214, lla 1], IMIh 8o], IVa 1of| 5
Ib7} 447% % 7} gkalc},

Ty A7) THdisease  free  survival)S 1271 %] o] 4]
ey te 2 g glalgdony, 21-29 MY Lole
17 es rhak gk, " T AE A7he] 53+
262 H¥ o]gic).

2. Helsts BR 2 BZE TO0| Al

Al 47elle] zF dEY] AEZFHe wE
WHO FH8 B9 ARGAE gFF 445 v zHi3
(nonkeratinizing type)e| 39|22 7}k vrels, zhEls
(keratinizing type)o] Sefl9da, HHHFHE 9bFo] 2
ol, HekFe] 1o dct

ﬂﬂ% Hol= 47el] F 210i|(44.7%)el| 4 =)

AL, 264|(55.3% )04 & Hﬂ]ﬂ- lglch. gY=3H Hol
2 S AEE ] WIS B f]EAE He
7F sl 21l 10e047.6% )0l AYE e A
stdevt f=Z3H Aot gle 260l 1dli3gw) qb
o] Awbatel F FIbell F2¥ AeldE Hglchp-
0.0003)(Fig. 4).

3. OJM|I® B =(microvessel couni, MVC)

ATH 47elle] AFARLBeNN 2HY MVCE
12614 10074712 S sleAl REse] glm PP
3824192 @i o|S HF MVCE 7]Foz 3o
F7o% \ro] ulasle] Bml HFX NG FeF
o] 2o o)F I(182%)0] A T Aursie
W, YA N FLe] 25HOE o]F 89(32%)el
A w Adetgld, T obEe wlaste] 1
W PHAAERS SAYeR §od el gl
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Fig. 4. Survival of 47 patients with uterine cervical car-
cinoma with regard 1o the presence of lymph node meta-
s1asis,

)
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0.2 —— cLMVC{ < Mean), (n=22)
' = oL MVC{ =Mean), (n=25)

0.1 (P=0.1116)
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Duration: Log(month)
cLMC: categoriged log microvessal count

Survival Distribution Function

Fig. 5. Survival of 47 patient with regard to microvessel
count.

(P=0.1116)Fig. 5).
4. PCNA X|=

ALFA5E vdehlle ExAEA PONA &g
E Al FaF BEE] ¢leddk Pl 8%
ol4] =AlE 69%7AE uelda, o]|F 30%e)4
39% Arelel]l 122 #}A; pre] EEE|o] 919l ch(Fig.
6). PCNA #|52] HFE 136415243}, HF2E
FTHeE FFoig o] vl B Lujgz
o FAH2E fo% 2e)r) gl chiP=0.4399).

5. Ki-67 EX| X5
Ki-67 F4o2 gugl HEe] 5 gz &

Mumber of cases
[ ]

o

(i

 0~8 10~1920~729 30~ 39 40~49 50~58 60~69
PCMA index

Fig. 6. Distribution of cases according to PCNA index.

251

20-

Number of cases

1
10~19 20~29 30~39 40~49
Percentage staining with Ki67

0~9

Fig. 7. Distribution of cases according to Ki-67 index.

Al Ki-67 EA) A 5= 0oll4] 43%72] cheksin] #
T 10.32105%%cHFig. 7). Ki-672] =2 103
B 276l aigke] afybelu} Aakghdl wlz,
Ki-670| Mo} g2 FolA o] ajute|) At
stelch HAAE FH2Z o2 U] vlay
Hr] FAEzEas Edttdos Fojdk aje]r)
ol e T P=0.5020).

6. M=% QIXS ZH2| ATEH

Zt ol UAE Do HE AP E Ul §
oA A S QAEte] gEgwdE depE
T sl FhelAE s Adsiglch of74 A%
H AE d3S A7NE FH2E FLeE UF
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Table 1. Categorizing data for comparing with cach risk
factors

.. No. of cases
Categorizing data

(Mean)

<2 ITean = IIean
Age i47) 23 24
MVC  (38) 22 25
PCHNA  (33.62) 17 20
Ki-67  (10.32) IR 9
Stage(=1la, =1IIb) _ 16 31
LNM(— , +) 26 21

MVC: microvessel count
LNM: lymph node metastasis
PCNA: proliferating cell nuclear antigen

951, MVC, PCNA 2| Ki-67 TA 24y #5725
FHog HFEFA ol HFH o|Fe] HF &
o7 gl =g Wl la olskd T b o]
9] e e glEAL] el Helrt @l
T T Heo|7} 2l Feg uiyol4 u|zslgc
(Table 1). o2 =4t =§to g F <lapS5e] 4
FAE HE vl et §Fold dPAdE HolH]
fiekchTable 2). Yyt#or oy ABE W53
AZle 7lFe] olg FEhHe|mg Foglxpike] 4
E AL AAsed fdolA o8 o UHe
B 2lRE WEEAH Hoch HdEF 5W MVCE]
g HFHNE FHeE A g 025, 26—
50, 5175, =758 4722 ibpo](Teble 3) MVCE
W7 7ke] 4% HHAE A EEds WIS
TELE U-ro] vtk J5-9k jle] FHREeR
W2l ahA] gkgkelP=0.05). W7l =& 55 MVCH
7t =& Heo} 94 FAYH fo4dE gglckes
0.05).

7. 2 GRS 7Y YES(discase free sur-
vival probability) Zt2| &ZHEHH|

odgd, Wr], g=4H Heloll, MVC, PCNA #|5,
Ki-67 EA A5 55 5 AEE57 Cox o5 HA
BEE o|fily FATHog FME Ao =LA
Heol o2} MVCHE EANHog F2% 45
 viebigla, o5, Wrl, PCNA A8t Ki67 &
A e FANHeE F242 gl

Cox2] ol 2049 =8& o|fale] Cox2] PHREG
HfHeog B4 A= Table 4ol f2fso] gldh

Table 2. Association between categorized risk factors

Risk [actors Chi-square P-value
Stage by LNM 0.273 0.598
Stage by Age 1.786 0.181
Stage by LogMVC 0051 0.763
Stage by Log Ki-67 1,786 0.181
LogMVC by LNM 0.010 0.920
LogMVC by Age 2.616 0.106
Log MVC by Log Ki-67 0.521 0.471
LNM by Age 1.023 0.312
LNM by Log Ki-67 0.180 0.671
Age by Log Ki-67 0.189 0.664

Tahle 3. Distribution of microvessel count(MVC) with
low and high FIGO siage

H“‘Ei'fe = 1a = 1Ib Total
M_W: — no. of cases
0— 25 5 7 12
26— 50 8 20 28
51~ 75 1 3 4
TG~ 100 2 1 3
Total Mo, 16

il 47

MVCe} Ki-67 2| 2|59 =2 REI} Fo g
252 glejs Log HEHE F3le] Log MVCE} Log
Ki-67% Alhstel s 218 5 vadsie] 22
7l W 5 HiHmain effectyel] i G £
E(relative risk)& H7 YEH Hel| {57l Hoi
#%Eel 49.1202 7h3k Eohch Log MVCE I8 E
o] 8359%4eln], ¢gde| F7HE 5 Hdl ¥ Eel
11255 =eol#lc} Log Ki-672] $IYE2 055622
4348 AHES Rye BAHY w2482 dl
¢l tHP=0.0985)(Table 4).

vpRlelte g 7} §l¥elalE2] S FHmain effect)
Eqtepiel 7 qizpE 7hel 22 2 EE-F-(interaction
effect)& sk 2HE FHEAH 2 #Ad, g4 o
&, x4 He| ofie} Log MVCE 25 o=0052
o FAGHoE Folsiglch. Table Soff viepid
HitE B 483} Log Ki-e7 48] ndabfe] S
7hgl M3 Log Ki672] 4of $HES 403782 4
2 FE YHU AYEE Heoln 3 oA
FraFut gt 2elld HedF S4H HEE
(0.556) 0= sl d=3He AE Jeplla gl
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Table 4. Analysis of maximum likelihood estimates by PHREG; model with MVC, Age, LNM and Ki-67

Variable Parameter estimate Standard error Wald Chi-Square Pr = Chi-Square Risk ratio
LogMVC 2.151 0.846 6.461 0.011* 8.594
Age 0117 0.054 4,617 0.317 1.125
cLNM* 3.894 1.346 8.368 0.038 49.120
LogKi-67 —0.587 0.355 2.729 0.008* 0.556

*cLNM: categorized lymph node metastasis
= P=0L05

Table 5. Analysis of maximum likelihood estimates by PHREG: model with MVC, Age, LNM, Ki-67 and interaction

of Age and Ki-67

Variable Parameter estimate Standard error Wald Chi-Square Pr = Chi-Square Risk ratio
Log MVC 2.409 0,997 5.830 0015 11.127
Age 0.281 0.132 4.512 0.033% 1.325
cLNM 4,004 1.517 6948 0.008%* 34.608
Log Ki-67 3.608 2.677 |.908 0.167 40,378
Age Ki-67" —0.09] 0.056 2.634 0.104 0.913
* P < 00§, **: P< 0.01

"Age Ki-6T: «@st Log Ki-677k8] 2¥ 488 vjejuji o)

Table 6. Analysis of maximum likelihood estimates by PHREG; model with MVC, Age and LNM

Variable Parameter estimate Standard error Wald Chi-Square Pr = Chi-Square Risk ratio

LogMV(C 1.743 0.750 5.389 0.020 5.716

Age 0.059 0.041 2.042 0.153 1.061
3,776 1.197 9.949 0.001 43648

cLMNM

Table 7. Analysis of maximum likelihood estimates by PHREG: final model with MVC and lymph node metastasis

Variahle Parameter estimate Standard error Wald Chi-Square Pr = Chi-Squarc Risk ratio
LogMVC 1.186 0.643 3400 0.065 3.275
cLNM 3.159 1.073 B.665 0.003 23.561

22t s|effel]E Log Ki-672 pevalues} 01672 =
Al M frelde]l gldle dH Y Log Ki-677)g
REAEACE EAA Helde] gledohP=0.104)
(Table 5). mteba] ol Al@IB=,MVC), dEl(Age), Y=
A Ho| o FYLNM)2] FH Ao 2 2 414]# Table
62] HztE «lgich Table 6ol]4] od@ie] =l

FAH 2R folsiA gby] wlfell (P-0.153), HE

2F MVCSt §Z3 o] i e FhHe 3
Hehs Table 734 T2 Z8E 48 & g} o] =
HE THALZ 7 YR £Fo7 ol 7} el
el T gEEE Fele] Kaplan-Meier graph
2 EAslzichFig 4 & 5).
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a =

A S A o4 o Tl b w2
HEE Ay ZAF R e T
e g AbEel A s el sk g &
& AFEeke] AT Wi i A
LFCING AMdel Hedulo] HgtekA] WAL &7
o whAle] Ak xge WHex HAFFdAE
42 =zt |A3 4 =Held 2Fe] Ae4 o
+ 27 7F ok HAEA S Koo, g 4
Eit e g ekl (screening programs)ell 4] 2 ghe|
7teete] FaH Aol 2557 af el ool
7bgdt ghow AlzhElwm gleh el w]EellAw
199430 15,0000 2] 2§ oll#} 46000 2] Aol
ol 4lElpg z7|Fckeg MEEFE Fojof Urin
stele}”. Apg7Aneke] @ e 522402 3539
s} 60—6dallell FHe] iRl BES Eg”
2 Ayl o diderl BRA g7 H33 472
(26~ 6345l 3t 5559401 1178, 45494 8= =0
gich. AFARL] HAE4A hFdla AEL FE
we} o7t ob2d Bl w2l dlaE
Yo\ EhFo] AAE F8 R ol Fof
AANE FFNAE slo] FalNEER} FAG £
HE A4 oFe] v|ss HYMESGFE o
of 7 bk Boeitelld] HEREE B HE
HE 9bF el vz}Esle] e Tk @ote
W U] f82 57 Hold HE F¥el oig
A ¥ AgA gisich $Als] wAE
FIGO stage 1Ib7} 21of](44.7%)2 7}k wgke}, w7
5 lavt#)8} Mbelate] =R e L}T.L MVC % &}
o] AdAE ulzeld Wrrl =8 48 Mverl
B2 Holu} AN Foj4& 'siaiﬂ}. o|g] W7
of vlagk g=A #Holo]k, PCNA <, Ki-67 =
= M8 dF4de] gledet

HEA Holx AFHE bEo] ofdel bz 2
SUH ol 2 Qlale A qlch gz Helrt g
E #ae sl HES0] 85-00% el wb glEm
Heol7} 9l A= Hel®l Hxde] = #xeg H
olg] = 7ol wE} 20~75%E Ao)r} YT

HAE HEEN HEA FAE AU F A&
2 Pz A, Wi a3y, ARFHe 7
o =3 A&, Afg oY 4 A=at.zAH
Wzte] AE" So| ¢S njHv) B odFoll4] =]
A il 470lle] 2l RghEe] AR, W ost
Az Aol o e AEsids, THAE 7|7tate]

Ki-672] o4 2lo] 9

AFHdE vlzagict. olF HEH #Holy: avelF
21ed|(44.7% )00 4 TEEF G JlEH He|rt gluw
o7} 26al|(553%)H et Bl #Helv} gledwl 214
T 10e4](47.6%)7} A = Audigon, =3
Holzb glelwl 26sdFell = 16d)(3.8%)0ke] Apuls)
of Fatel frelgh AelF EHchP=0.0003). 1
nE g gty gl Hele F8% oF oF
2Nz}l g EHelg = i)

AE2] -, A 9 Ag8 FdAEe] S4
Bk eh gl Fofe] Al 9] =E 9] wb2el o
el oh2ch gle] Helalr] fHaAe Tk Ee) |
F9d #HT, viddAe} dallz=zle] Aeled] o
7HA] Fagh GEzrgo] UojupA el Foks| 4
AR g2 oo Agud] Sglol] Zauln
Foke] A ARE el o|Edchs ofurla 4
#4 A7 e’ 43 @ mm 5] g Fob
o] M5 AH AaE Al S Ee M2 B
AP PHE FeoA Heh oA =5 Faky
Evt RAgESE Fo sl SelstA =ef
Aolzk dolu}Al k™ o nAellA = FEoll
ole] ¢1zbr} 2HfelAl =k 19713 Folkman''& &
FAGE WHEAn fFA gdds AdEE HES
7 Aekulgie gk Foko] 47w EkH|E S0
47§t FgoR gl MEE 2EAY
“l F717F AgislA ¥ olfl JpHE % @y

T8 ¥ WIPA PEaAEe] drMe AA=
cl-:rlung s =lglch”, wiel gy A Ro] S(an-
giostatic steroids), A ka5 (angiogenesis in-
hibitors)®} =413 4 3 F(angiogenic disease)& HH
e o7t s el Folkmang'' 2w
Aol 4] sl= wmor angiogenesis factor(TAF)E} = ol
MAE HFeog oy Fodeodls] FZalgdmn, o] @
Alel] ot w4 of #l)5(antiangiogenesis) & 24
Fok Aag =7 A AEE AE uyerw
Aetetziet. oA 7kA] ARH Aol Fodals Fala
Elo| =7} WS FHed F83 43 Qazg A4z
o7 AL EA Azl Zacidic and basic fibro-
blastic growth factor(a & bFGF), angiogenin, k2] A}
214} gy ({tumor necrosis factor- ), HEF A 2bel2Hrans-
forming growth factor) a2F 4 SVe|w -12)ef% 7
ez elifeldl ofE] glabzl Tl Aoz ¢
H2 fch o] HIte I A R EFH #Es)
o FAEEE AFEAv BHEE S5 ol
Hof| FHHH o2 Adste] € JEHEH Hakql
ZHvascular endothelial growth factor, VEGF)& 2 4]
# Argalr| = #hol” Adate] Fakelld] wimiala A



