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Correlation between Expression of Insulin-like
Growth Factor-l Receptor and Clinicopathologic
Prognostic Factors in Invasive Ductal Carcinoma
of the Breast

So Yeong Oh, M.D., Myoung Jae Kang, M.D.", Woo Sung
Moon, M.D.' and Ho Yeul Choi, M.D.'

Purpose: The insulin-like growth factor-l receptor (IGF-IR) is
a member of the transmembrane tyrosine kinase family that
regulates various biological processes. These processes in-
clude maintaining optimal cell growth, establishing and main-
taining the transformed phenotype, tumorigenesis for several
types of cells, and antiapoptosis. This study investigated the
immunohistochemical expression of IGF-IR in relation with
the expression of the estrogen receptor (ER), the pro-
gesteron receptor (PR), proliferative activity (Ki-67) as well
as with the other conventional clinicopathlogical parameters
in breast cancer.

Methods: This study was performed on paraffin sections
from 64 invasive ductal breast carcinoma specimens by
immunohistochemistry using rabbit polyclonal antibodies to
the IGF-I receptor.

Results: IGF-IR expression was detected in 56 (87.5%) cases.
The immunohistochemical stains for the IGF-IR were scored
according to a semi quantitative scoring system. IGF-IR
staining was positively correlated with the ER status, but not
significantly with the PR, lymph node status, tumor size,
histological grade, and proliferative activity. The Ki-67 label-
ing index showed a significant correlation with the tumor
grade and ER status.

Conclusion: The IGF-IR may play a role in estrogen-med-
iated growth and the pathogenesis of breast cancer. (J
Korean Surg Soc 2002;62:396-402)
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Cruz, CA, USA, C-20, 1 : 200)ol] ti3} rabbit polyclonal anti-
body, ZL8| 3 Ki67 (Immunotech, France, MIB-1, 1 : 50), o]
E 27 4-8H4|(DAKO, Denmark), ZZA|2~H|E $=8H|(DAKO,
Denmark) 5ol thgt E-2 g E ALl o, capillary
gap action®] ¥2]E- #|-8-8F Microprobe Staining System (Fisher
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5) SHEE 24

Zzke] SAISA E4-2 SPSS version 10.05 o] &3}
t-test 3] ANOVA testS A|38}9 3 P<0.055 EA1H §o
o 2 ARG IGFIR W A x99} Ki-67 W x 7F
o] A#AA = Pearson FWA|FE Fato] 7AA s

Z ot
D ggad

gha}e] Lol = 284014 T5AI 2 HF 484190, Fake)
271 0.8 ecmollA 9.5 ecmo| R 3L FF A7)+ 3.6 cmo] Yt

Fig. 1. The immunohistochemical staining for IGF-IR in ER posi-
tive infiltrating carcinoma of the breast shows strong posi-
tive reactions in the cytoplasms of tumor cells (x200).

Fig. 2. The immunohistochemical staining for IGF-IR in non-neo-
plastic breast and ductal carcinoma in situ component of
invasive ductal carcinoma shows positive reaction (x200).

T1o] 13¢1](20.3%), T27} 3741(57.8%), T37} 1441 (21.9%)%,

3ol uhel 24 8H S5 Urdde Wl 1550l 15
(23.4%)], 25F0] 349(53.1%), 3=7°| 159(23.4%)Ac}.
Y2 Aol o = gl A Hol7t gl 7ol 3290(50.0%),
1A 307ERA 7} 14901(21.9%), 470 o] A -2 1891(28.1%)
At
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(1) IGF-IRS| 2t&in} 0| £ QIXIQ}O| AFZFEHA|: IGF-IR-S
FANZ | A|EAof A= oW (Fig. 1), FTUAE FH
A =AY AeAlEe SATAE, A HIAE
Yke] HEZZoAE dAo] HrhFig. 2). F 640
56¢1](87.5%)°N A IGF-IR7} ®F&l ]9l o] Foke] 77, =7
2 L35, "4 Ho| f5oll wE IGFIRS WA EE
FAA 02§23k Zpo|7t §loich ERE 649l 7Hi-dHl 26
of|(40.6%)7} Aol om PRE 234(35.9%)7F oFA o1
t}. ER %Al FollA IGF-IR BHE S+ 7.04£1.180]9 2 ER
S AT A= 49242998 ER A9l FollA IGF-IRQ wt
%7}t 2o JA =P <0.01, Table 1). PR A ol A

ofN NE ox ofN

Table 1. The relationship between IGF-IR expression and prog-
nostic parameters in breast cancer

Score of IGF-IR

I\i(;'sezf expression P value
(mean+SD)

Tumor size NS
T1 13 6.00+2.27
T2 37 5.57+2.72
T3 14 5.71+3.27

Lymph node metastasis NS
NO 32 5.97+2.18
N1 14 7.00+2.11
N2 18 4.50+3.26

Histologic grade NS
I 15 5.93+2.40
I 34 5.68+2.74
I 15 5.87+2.77

ER P<0.01
*) 26 7.04+1.18
) 38 4.92+2.99

PR NS
(+) 23 6.52+2.00
o 41 5.37+2.87

NS = not significant.
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Table 2. The relationship between Ki-67 labelling index and prog-
nostic parameters in breast cancer

Ki-67 labelling

I\(I:Z.se(s)f index P value
(mean*SD %)
Tumor size NS
Tl 13 2394217
T2 37 20.9+18.2
T3 14 17.5£17.9
Lymph node metastasis NS
NO 32 21.4120.8
N1 14 23.9+15.6
N2 18 16.6£17.6
Histologic grade P<0.01
I 15 6.3£7.6
I 34 19.9£15.6
I 15 37.04£20.9
ER P<0.05
+) 26 15.3£13.8
O] 38 24.5420.8
PR NS
(+) 23 16.7+19.1
O] 41 23.0+18.4

NS = not significant.

Fig. 3. The immunohistochemical stainings for Ki-67 in invasive
ductal carcinoma are graded as I (A), II (B), and III (C)
(*200).

IGF-IR®] A EE 6
+2.87% PR A el 74
2 oo+ gt
(2) Ki-679| 2rsinl o FQIKIO| AFZFELA|: Ki-67 A A
£ 0~75% HAE AU HT Ki-67 FAATE

6.52+2.000]91 31, PR A T4+ 5.37
3% IGF-IR] o] Egkor} EA3t

80
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Ki-67

40
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Fig. 4. Comparison of IGF-IR expression with Ki-67 labelling in-
dex. There is no correlation.

2070|400 Zoke] =7], WZA o] S pre] ule G
ol & §93l 2ol it =F o]—X—] =20 w2
Ki-67 EAATE I5He] 6376, 25He| 199156, 3
5Fo] 37.0:17.60.8 15Fo g 252 folaA Zvtet
% THP <0.01, Table 2, Fig. 3). =3k ER A<l Foll4] 153
+13.6, ER S4Ql FollA 245t208% ER 249 oA
oAl ESkTHP <0.05).

(3) IGF-IR| &1 Ki-67 28l ALO|2| AHBHEHA|: IGF-IR
9] 47} Ki-672] W Apololl= ﬁ]ol;glgi o]‘%v]i"}i

g A3} Pearson APAIF7} 0252 IGEIRS] W o] Z7}bst
T Ki-67 EAAT7}F Srbebe A& i&i A%

Ao g oo+ alrhP=0.051, Fig. 4).
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IGF-IRE A9 BE 233} Aol £A3}+= tyrosine ki-
nase?| A4S 7M1 A Zt FEA EA Q1A 2 FA
A= 159 ARl EAH3EE(6) IGF-IRS @b, ©]A o] E
AH ZA EANSEL ok = AIE 9o EAlsl 2|t=

3 A5g gk, pola sl AEHE Foe o
sine kinase =H|1Z} ATP F-2HE-E E33l3 9lt} IGF-IR
o] AEFA5HE w3ty Sl8lAE IGF-10] IGFI +%
Aol ZAgtet F poleks] W] tyrosine kinase?} A}7}Q1A+S}
Elojof slm o]ol] il A|Eo| FA I} AKX Shol] A=
A7 GA S (14) Bl kel o3l 243k IGF-
IR A Z9] A4 AZ2AAT ol T o3 A&
shal FAKZY FA] 9 FFHA ol s AEIAE
BE] AZE BRoste 7|55 g} IGFIRo| A|E 2] AA
o Al Q4 F ot A Alxe] HAZ s 93
A Fasta AEF7]9 EE Al A IGF-10] & a3}t
v} A A sk (transformation)oll & Z<# o]o] 4] IGF-IR
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o}l 4AE 73 glo] IGFIRS] Wl 248184 o)
o Aol % Mol ghte 5= Arka AZIeh®)
I I A ol A 9] IGF-IRY] W82 IGF7} urokinase-type
plasminogen activator-19]t} vascular endothelial growth factor
% 2oz AR Ao Bolah QTR
el,(22,23) F&] A& 9l Aolek FAZ JA7} = A
A4 gaAo] Aok Bl ¥ o Aow
A7k,

FHkQboll A IGF-IRS] BH-2 WA & ¥ (radioimmunoassay)
oju} A71EAL7] 54 (autoradiography) & 5 A47t 2
e eE o] &3 wls Sl Wel AFEH A 2l
ERAYHL2 IGF-IR ZHA7} obe} 2l eet 84 F3
HA9 F8A (availability) s Ao &2 st 9lon F94
49 g o] &gk WL sl Est WojAl = o] girk
718 el Hzkel7]= sht WS o] &3 Wiel
A7 AERESIoNA B Aol Solsheh. IGF-Roll ot
BEE AL Soldoln Auld o2 IGRRH ek
IGF-IIt} insulin <= &-A| 2= BH-&-31A] bt shehal Zouf
27o] 4 &8 5 JE IGEIRe o3t $AE o] £ W]
23 AL 223 AT S8R EANAS
47 el 5 glow Mg B4 s ok 2
el ek IGFI9] B 762 AlEe 8412 IGF-IR
o4l] ol ol A7] Wil IGEIRS] ZHu) X9} LES
A RE Zlo] A WollA] 28] g ol o =&
S 2 Aoz A7 AEete] o Ele] SN o}t
AE QA= dl ol IGFIRE o] 83 Hld =234
Arell w2 Alxuhs vl A E 7% skar Al A el

o Sgol Foldsg
whg wel REE Aol Rhastela by Aol
A& 7] 2] Z 9} (basolateral membrane)ol] ZAs}H o] = A
=3 oholld $AT ol nEFor A4E 240ty o
Arh(9) AZA WA 9] IGFIRL S 2 IGF-IR7} 2] 7HE
A ¥ ATUE oA HE 5849 A5H Az
& HolFe Zloleha &9tk (9) £ Aol Al IGF-IRoY o
g A= &AL Al A2Ael AX EAste
poltlE AAslt BAIZ ol §elelinl IGRIR Wels)
A o) FAREG2 Al2A ol f1Xshe 3k Ao 7 s
3 AEoE we s AL shgkov] 2Ao Rabw
o BHE IGF-IR ¥l $Eo| Aol WAY + glgleh.

frdetell A IGF-IR#} ER 7 of F-8ke] A= vl s
2 Rl =0} gor} 1sh b el FeAAskel WA 2
%ol 2 9] IGRIRS] §-&4oll tlallAE obe el
715 A ek vt sl Ttell olshH IGFIRS| #Hird
AR 2ol DI A4, 27] AL 0 AEE S
slZelts AAehe Rt gl w24 IGER $4Y %
FollA £ olFZ Helths B0 glof b4 £t
o] 27} e} (25) IGFIRe| A|Z2] AR} o) F23) o
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B8 ohm YA 44 % FFYAHel DL AA)
& 4718w IGFIR 242 F%ol 49 Fuct ol £
& a8 ol A2 2EAY Mol IGFRE 7M1
ool IGF-1o] €13k o} Aelehs) J=ae §Ae7) o)

I

Lo Z AT 4 glow o] IGF-IRZ ER, PR Aol ] 3
HA ol ol & = v} Bonneterre 5(25)2 IGF-IR9]
w&o] ER, PR¥} #alo] glowm, 3hxbo] v vt At A
7} Q3 F3ETL L Fokol|A] IGF-IR] Welo] A gle
Uz Ao, T4 A7|¢he Tk sqick o
Aol A1 8k w7 FA 2,(8,10) - AF-llA % ER A T
ol A IGF-IREI ko] 9]9] glA] =gkom PR kAl Tl A
% =2 IGFIR W&g Hol IGEIRS} ER, PRO| AATAIE
7ML Qg5 & T Ao 1 9] Feke] A7), 22T
3k, FZA Mol fehe o] it vk £
UFol A AEEEANL FEe A4, W fA o
T3 71 RAAEA A ekl 55~65%7F ERE 7}
AL glat HolA frdsholl A 9] ERO| W&+ 45~55%0]
t}.(26) ER FAQ1 7ol Hrh AEEo] F3 AtE
ol ERY T UE Aol A o312 £2 T 2E X8
o] QI3 kol gt dIZAAE delA Urh(3,26,27)
& Aol A FrdehollA] IGF-IRS] W&l ER¥} PRO| 2]
I A #o] rka Haslar glom (8) IGF7} ol
2EZ 0 o3t AR} fkehe] wWelell 9lo] Fest =

AZSl e THsle A¥H S7F AA = Uk IGFE
ER FAQ TS AlZFolA ZE3 A ZEES 4o
t}.(28) IGF-IRS] #AJ 3= ER9 QIARLE f 23024 A
EE o[ E2EREN ‘ﬂﬂ*}ﬂl ¥ 3}A 7] ER& ﬂ‘ég}*l%l
IGF-J ;d—.S_oﬂ ,é O3} © Z%x]_,]

A& z4%ct ERY 7] S xeigto 2y IGFoﬂ o)}
AZEAL o) AlslH, IGEIRS Xckals dhAlol] ofaf Gub

SAEF] AAbo] JA|E ke Bzt Ak (29) el
EZA AAQl tamoxifeno] SHFeF shatol|A] W IGF-I
< ZAA17]™ IGF7} IGF-IRS] A4FZ4 (upregulation) S %
sto] ol ~EZAAQ tamoxifenol] tHet A4S el
= A7 #Ho| ek B 9r}(28) whelhA] IGF-IR
AehA] RS fqE $hAke] ]l X Boll 7o d A
o= 7=

4%, o) AEZASS T Foke] AR 54, A
3

sapyle] A9, ST Y aFRgel F2F A4 it
2 GelA ek olE Toe AEFASE 247 9

&l thokgt W o] o] g¥o] o} Ki-672 AEF7]9] GO
715 AL Gl 8, G2 B M7el|l e ZE AEe] o
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