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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
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grade and ER status.

Conclusion: The IGF-IR may play a role in estrogen-med-
iated growth and the pathogenesis of breast cancer. (Jour-
nal of Korean Breast Cancer Society 2002;5:118-124)
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dimer)o] 3, IGF-IR AZAZTAA= AEFAE A3t
A E 31 (apoptosis) & AATFoZH FoFe] AAS =4
o] fFqhe] Wl 7]ofdtrhar A low, FokA)a
o] f& 3 G 24wl YK AgFE Frie B
7b ek (78) B3 bl A IGF-IRS] W& 2 ERZ PR
WA E A Aol Slvke ATATAE AUrh(©9)

AF7HA kol Al IGF-IRS] a2 WhAH o W (radi-
oimmunoassay)©|t+ A}71HEAL7] &4 (autoradiography) & 5
AR47E 4 2 EE o] &3t WS B3l AFEHAL
mRNA FAHOo =2 Qx| glom =22 34 wiwo
Ol Qe Lol Eatehe@) s BAUE ol &
Aol e kel 39~93%0ll4] IGEIR7} W 5w ok
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W 2251k Ao UxEIA|Z= IGF-IRP (Santa
Cruz, CA, USA, C-20, 1 : 200)ol] ti3} rabbit polyclonal anti-
body, =8| 3 Ki67 (Immunotech, France, MIB-1, 1 : 50), o]
E 27 $-84|(DAKO, Denmark), Z 2|28l & 4~&A|(DAKO,
Denmark) 5ol thgt 22 A& A-L3l9 2w, capillary
gap action®] U2]E- #| 88 Microprobe Staining System (Fisher
Co. USA)= o] -£3}o] avidin-biotin-complex (ABC)H 2. & t}
=3 o] A3}t

Aol sheka) Eof 248 qum AL BB F poly-
Llysineo & ¥ &5 f-2|&eto| = 9ol F2s19i ). Xylene
7 FTee AR ZFFE 570 F 001 M pH 7.6 Tris
Qoo FAl F 3% Aol sE7 AEAA el
A st Ao AL AHAIT] F, Tris N E A

gl A o g og 5E7 11—.9_/{]7:] H| Eo]A tlul At

S Aehslodet Ki-67S 39S w=2417]7] 9% 001 M
oAb glzollo)] &y} 5%’._— microwave ovenol| 4] 7}d3dt &

Aol A Asle 2G5 33wk Algsgict 2] 4t
BAE G ERol Wl 1% R RT] FolgE
pH 7.48] Ax}&HA| 2] 4ol IGF-IRY 2008HE 3] A8} 5L
Ki-67<- 50u 2 2] 419l om ER, PR 3] 43kA] ok A
40°Coll A 2087F WHS-A1Z e} thA] pH 7.6 Tris S5 Ho 2
A% % biotino] ¥-2= universal o] XA S 40°Col| 4]
1087 EX A7 3 Tris SN o & AE s}l streptavidin-
horseradish-peroxidase®} 1057+ HH--A]Z ). Tris S350
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Mayer’s hematoxylin®. 2 tz3Ast At crystal
mountZ $AH9le, SANETOR QA A AR
A 3| A N5 o] &3l
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IGF-IR®| th3t w1 A o] FAnk-3-2 xﬂiéloﬂ 213k A
ZAo g 3EE g ‘:]' IGF-IR
£ o] &3] AR wet 0~3F o E, FAE H
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Aok HAE et 04, 2~837HA HAFE A
t}.(13)
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3~4709] AlokE ol & A7 ste] 400mol A 3k ol 1,000
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Zzke] SAISA E4-2 SPSS version 10.05 o] &3}
t-test 3 ANOVA testE Al33} 3L P<0.05E 5AIA F2
FZo 2 AR} IGEIR W A =9} Ki67 W T 7}
o] A#H/A = Pearson FWAFE Fato] 7AA s
4 1}
1) OIAI-_)|\_7I_:|

[=K=]

HAFe] vpol = 2840l A T5AE T 4841 o, FF
271 0.8 ecmollA 9.5 cmo| QA FHF 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).
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(1) IGF-IRQ| L&} OFIXIA| AZIEHA|: IGF-IR
A A Aol A= O (Fig. 1), UL FH
A iz Ao AEet TAAIAE, ST AE
o] HEILFolA L dAo] = ArhFig. 2). F 640
56941(87.5%)° A IGF-IR7} & E|gl o ko] 77| =3
g B3le, gz Ho| §-Fof W IGFIRY HHE=
A o2 o3k Xol7t FITh ERE 641 7 26
ol|(40.6%)7} FAdolgem PRE 2340(35.9%)7F Aol
t}. ER %Al FollA IGF-IR BHE S+ 7.04£1.180]9 2 ER
SATNAE 4.9242.99F ER A9l FollA] IGF-IRS] u+
HAx7} 9 UA =%rhP<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

No. of .
cases 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
NI 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
8 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\iz.se(s)f index P value
(mean*SD %)

Tumor size NS
Tl 13 23.9+21.7
T2 37 20.9+18.2
T3 14 17.5+17.9

Lymph node metastasis NS
NO 32 21.4+20.8
N1 14 23.9+15.6
N2 18 16.6£17.6

Histologic grade P<0.01
I 15 6.327.6
II 34 19.9+15.6
I 15 37.0£20.9

ER P<0.05
(+) 26 15.3+13.8
O] 38 24.5+20.8

PR NS
(+) 23 16.7+19.1
) 41 23.0+18.4

NS = not significant.

R LR =

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

IGF-IR9] WS = 6.5242.000]903, PR SAITollA+= 537
+2.87% PR %A ¢l 7% IGFIRY wHalo| =gkol} EA3}
A oo+ gt

() Ki-672| i} o IRt ARHEHA|: Ki-67 EA|A]
T 0~75% HHAZ AR FF Ki-67 EAATE
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Fig. 4. Comparison of IGF-IR expression with Ki-67 labelling in-
dex. There is no correlation.

2070190 Feke] A7), =4 Ho] -7, PR W
ol whE frolgt xpol= ik 2F A Sl w
Ki-67 ZAATE 157°] 6376, 257°] 19.9+15.6, 3
EFo] 37.0£17.62. 2 1SF o7 AFE JosA =7}
AP <0.01, Table 2, Fig. 3). B3k ER %A ¢l ollA] 15.3
+13.6, ER 249 ollA 24.5+208% ER 24l ollA]
oAl ESkTHP <0.05).

(3) IGF-IRQ| W51} Ki-67 &S A0S AMRHEHA|: IGF-IR
o] Wk Ki-679] Wal Aololls FAITH o R4
g A3} Pearson A3IAIT7E 0255 IGFIRS] WHo] S718k
T Ki-67 SEAA57E S7hskhe Ade Balov $AI%
Ao 9o+ glalth(P=0.051, Fig. 4).
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IGF-IRS A9 BE &3} A Eol| EA}+= tyrosine ki-
nase®] 545 7HA Al FEAIZA] QA 2 FA
A 159 Al EA3(6) IGF-IRE wfy ©]4 o
AR ZA EANSEIL aobke] = A|E 9ol EAlsh 7=
2 7e gttt poteksl= Alzuhs F3sl tyro-
sine kinase =H|213} ATP H-#H 5 *E sl Qlr}. IGF-IR
o] Al %58 W3lstr] SA#hA = IGF-10] IGF-1 <&
Aol ZAgtet F polke] W] tyrosine kinase?} AF7}Q1A+S}
E|ojof s o]ol ule} AlE] FAZ FAK Sl HH =
AARIZZF &A= (19) 2l 7hsel o3l &4 5HE IGF-
IR A|Z9] A AZ2AAT ol T o3 A&
sha PAXke] G4 8 FFHA O asi AxaAE
BE] AZZ BIslE 7]5S 3t} IGFIRO] AE9] A
ol BFAQ Q4 F ol A ut AlEe] HAg A& 93
A Fosta AEF7)S] BE gl A IGF-Io| & a3t
ey A A 3H(transformation)ol| = Z g% o]o] A IGF-IR
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S AE AARE AgE 2989 fA o v Fogt
g5 3heh(15) IGFI0| FFAES Aol Fesht
oA ¢k o] f IGF-Io] Yol = 30~40%2] Aol 7}
53171 vl 3o} B3k IGFI platelet-derived growth factor$}
epidermal growth factor®} 7+ AAFQlz} =84 2] A EEA
3 AR 7)ol H et (6) 3 FF AT =
HA o2 el Wt oYM ELE, A-AL, AF
ol AEe] §23 M5 9l Hol& z2Aste] Ak
S u)H 4 Juts Ha% 9ch(20) IGFIRY 19 g
ol IGF-13} IGF-II= 4, =, 234, 1 71, A1,
, AR AZ 59 ofe] A4 FfollA] zhitd o]
wlo] 9hvh.(16) IGF-IRO| fridstell A shtdds = 714
ZXAA FHAQ ps3e] =l ol €J3) IGF-IR
st 7150l 245 7] wiFelw ps3o] IGF-IRS] 1w
= 2A3E A3,17) N=EZAN 93] IGF-IR0] =
wFolehs F4ol AUrhas)

FHEk fUAlEFEo| IGFIRS Wyl
Haxo] glon g7t FAHE o] &3 qlollA
9] 39~93%0l| A IGF-IRo| W& =] dctar &3 c).(8,10)
I} F 649 F 5691(87.5%)0l1 A IGF-IRe| 2+ =]

K&l ZA A9k FASHA IGF-IRe] Wl
WQRA 2ol A Wk & o 5 Qlgir) 71Ee] 2zt
ol o8t olol] w2 FA FEdoll A= 43%
of| ARk IGF-IRo] W= 3 B4 22 oA & wils A
ESkrhs B g vl Rsle] A FzA ol FAd =
A et ol A Het IA Wk ok sldck(19) v
AH FHoA = A FzA oy A=A A E A4
A W ok a Basly] % skl a9 i 9 AAS v
F3103,20) A NA E BdzA 3 FokzZ] Aol o
A 7w el BEoll o7t gk A7 ke
ATl A e FH B4 FE=2Z 9 A EANME 1 ¢y
o} g ET} FokAES} vHAl Yebydeh AEA4
B AuighE R A= A A Eoll A & IGE-
IRo| W& x|l om] FoFri o] A 43| Aol A & IGF-
IRo| 7ZstA] W= et ulehA] FA Hr} b4l Hiol
Al IGF-IRS] W &7} Z7hd v $AE AR K319
o o|g|dt A= Happerfield®] A7 -AFskArh(8) 2
ZFERAH & o] &3lo] IGF-IRS 574 Al A Fgoll AL
v} A fzA A YA e E ok Ao gl 7hsdt
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ot o] A& 7HAIAL §lo] IGF-IR®| ™o 22334 o] 4
o] Zo] & HolA| ¢koke 7HeAE Urka A9
I I A ol A 9] IGF-IRY] ¥H8 -2 IGF7} urokinase-type
plasminogen activator-19]t} vascular endothelial growth factor
g 2oz ANYBRA0] Dol ATFRIs)
§101,22.23) F%9 A& W Holst WA WA 9 A
AP BeAAo] AT} BAo] o Bed How
A7k,

FHkQboll A IGF-IRS] B2 WA & ¥ (radioimmunoassay)
olu} A7hEAL7] 5 (autoradiography) 5 & 1947k 24
=S o] &3 W w3l wWol AFHA e 2zt
ERAYHL2 IGF-IR ZHA|7} obe} 2l eet 84 F3
HA9 F8A (availability) s Ao & sta 9lon F94
491 IS o] &3 W =t ol & whdol Qirk
71&9] Wiol mztslrl & sht WS o] &3 Wil
AN AEGolA B Ak Eolehth, IGFRel thet
SHEE Al Soldolm AulH oz IGFR s}
IGFA insulin -&R19H WHEo17) epvh. sfele) Lol
2o A8 5 9= IGEIRS I3t GA S o &3F m1e]
24 AN 243 AN 5840 ZAIAE
A7 18 5 glow] Mg B4 oA o 2
o] glr} IGEIS] BE 7|52 Al Zet 849 IGE-IR
oJal] o] Fo]A7] wlitell IGF-IRE| 2AW X9t X &
A HE Zlo] A WellA 298] A3 dolie o B
£ % ZAow A7 ALete] o] 943 el
912 A dl glo] IGFIRE o] §3F Hoi== 24
Q1o B AEeE wre} BHE % s AE Aol
AR PREE e uglen, hel SHel Fobass
ohg wheh E e Alo] AaeelT A FHUA) Ao
A& 7] 2] Z 9} (basolateral membrane)ol] =8} o] &= A
7 YollA FAEYL 1eFe R A 240 3t
Ak (9) AZAWAA 2 IGF-IREE L IGFIR7} 2 7HE
A3 F AEHE o] FelAl Ble T84 71sH A=
£ HojF = ZAolgtar skleh(9) & Aol 4] IGE-IROI| th
g A= &AL Al AlxAel AX EAste
potSl & A= AAE o] &3l IGF-IR WS
Ae] FAug2 AlEAe A s K3 Ao g A E
A3 AEE vl sl A e shokor] 2A% e
of w2 IGF-IR Wl 9| Aol= WAL F glgict.

Skl Al IGFIRT} ER 5 o 3obe] BA1E v
& 5ol Flo] glovt a8t v dolelztete] A Bl
of| ¥ A2 A 2] IGF-IR] fr&A4 ol taliAl= ob2 F3]
71E¥ A ¢ ek Aol ofshH IGFIR] Fhhad
WAAX Bl et A4, 27] g 2 AEE S
&k A Hak gl Wb, 24 IGFIR 43 £
FollA B F2 dIFE Hvke Hak §lo] obF =it
oJ A7} leh.(25) IGF-IRO] Al £2] A3t whdell 23k &
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B8 ohm YAAR 44 % FFYAHel DL AR
& 4718w IGFIR 42 F%ol 49 Fpurt o £
e dl$% ol A2 2EAY Mol IGFRE 7M1
ool IGF-1o] €13k o} Aelehs) JA=Ae §Ae7 o)

Fo 2 #Ae 4 9low o] IGFIRT} ER, PR Abo]e]
HAdoll 92l 33 4= glr}. Bonneterre 5(25)< IGF-IR®]
W&l o] ER, PR¥} o] glow, 3kxte] g3t 4t 3l
7F YA ST LpE FekellA] IGFIRE] o] Hgle
w12 Hol, Fekel 2719k Fabslrla &gl ok
Aol ok mp7EA| 2,(8,10) & Aol A% ER H4Q
ol| A IGF-IREI ko] olo] QIA &9koun] PR Al TFoll A
5 =2 IGFIR 28-S Hol IGEIRS} ER, PRo] AZ3HA S
TR Q& & o Ao T 9] FeFo] 7], 2F3HH
s, "2 Adeo] ek Addte] gldek oo
UEolA ozERAL TS A4, dEdt FA
T3 7| ERIAZA A FH9Ee] 55~65%7F ER= 7t
A3 Qlar AolAl frelell A 2] ERQ| Wl &= 45~55%0]
th(26) ER A% B-Folle Bk AEFo] 3L A5l
Yol ERe ks SAtellA ol 317t 52 FEE A8
o] 4 vkl et odlSUAE A Urh(3,26,27) o
2] Aol A FHkqell A IGF-IRS| &> ER¥} PRE| el
I AFA R Fdo] Qhvkar Hasta glom (8) IGE7} el
2~EZ270of| o3t st freke] wWelel glo] Fagt =

AR E S9ste A9 S7F AAE L Yk IGFE
ER A ek AlEFellA] 73k AEEd s %1271

fIr

5% o) ~E 2 l0] W1} HLAT)e] ERE %@wwg
9L, wg o7 R IGFA 2ol Q3
A

A% = B 15 E Ao 1or] o)t
AT RIS ofAlele], IGFIRS Aeehs GAlol 8] F3
AEZS] Aol A gleke Bzt Qe 9) el s

EZA AAQl tamoxifeno] S8t shatol|A] W IGF-I
< Z4AA17]™ IGF7} IGF-IRS] A-FZ4 (upregulation) S %
slo] G| ~EZAAQ tamoxifenoll tet A g4 -S Ve
= A BHo] gk HuEa 9rt28) w4 IGFIRY)
AEA| A2 ek gk Bl X gell 7o A
o7 7]t}

s, Fopo) AEFATL 1 Fokel YEA 54, %
EHI-HJQ/] /qsu oA T 4 aﬂ A
L 2 e I
& chokt whol OIB—EM o1} Ki-67& AIEF71¢] Go
71& A8t Gl, S, G2 B M0l Y= BT AlZ2
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