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Purpose: The insulin-like growth factor (IGF) system per-
forms multiple functions in the regulation of breast cancer
cell growth. The IGF system is comprised of a complex
network of ligands, receptors and related signaling pro-
teins. Two receptors are recognized, the insulin-like growth
factor-l receptor (IGF-IR) and the insulin-like growth factor-
Il receptor (IGF-IIR), one of which, the IGF-IR, is a trans-
membrane heterodimer structurally similar to the insulin
receptor. The activation of the IGF-IR results in the recruit-
ment of adapter proteins, which adapter proteins used by
the insulin-like growth factor-I (IGF-I) to transduce its signal
to the insulin receptor substrate-1 (IRS-1). This study in-
vestigated the relationship between IGF-IR and IRS-1 by
using an immunohistochemical staining technique.

Methods: IGF-IR and IRS-1 expression was detected by
immunohistochemical staining using paraffin sections in
123 invasive breast carcinoma cases. The results were
evaluated with the survival rate and the clinicopathological
prognostic variables such as the patient's age, the clinical
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stage, the histological grade, the estrogen receptor (ER)
and the progesterone receptor (PR).

Results: The results showed that IGF-IR and IRS-1 ex-
pression positively correlated with the ER and PR, and an
inverse relationship was found between the IGF-IR and
IRS-1 and histological grades. No association was obser-
ved between the IGR-IR and IRS-1 and the patent's age
and clinical stage. In survival analysis, there was no de-
finite association between the expressions of IGF-IR and
IRS-1 and the disease free survival rate.

Conclusion: IGF-IR and IRS-1 appear to play a role in the
progression and differentiation of breast cancer in associ-
ation with the ER and the PR. (Journal of Korean Breast
Cancer Society 2003;6:283-290)
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b Foll Abge] ElE e 39, AL 1780l (Fig. 1). IGF-IR®} IRS-19] & &2 whgZF3 HH A4
AR S2h F 3 e e thE A ool o3 A
A Ago g AbgEtda vy A 29 el Aol
AGYhe gaglo] 483 Aol gt Apeelint Table 3. Correlation between IGF-IR and IRS-1 expression and
Ao B & Hol7t 59(294%) =2 7MY Be WEE grade
IRS-1 () IRS-1 (+)
Table 1. Correlation between IGF-IR and IRS-1 expression and
age Grade 1 2 (5.6%) 34 (94.4%)
g
Grade 11 17 (28.8%) 42 (71.2%)
IGF-IR Number Age (mean) P value Grade III 8 (28.6%) 20 (71.4%)
Negative %) 494 0.611 P-value 0.018
Positive 81 50.5
IGF-IR (-) IGF-IR (+)
IRS-1 Number Age (mean) P value
Stage I 16 (38.1%) 20 (24.7%)
Negative 27 484 0.385 :‘age II 1(5) (;g';%) 4‘5‘ (5;"2%)
Positive 9 50.6 tage 111 10 (23.8%) 15 (18.5%)
Stage IV 1 (2.4%) 2 (2.5%)
P-value 0.253
Table 2. Correlation between IGF-IR and IRS-1 expression and
stage
IRS-1 (9) IRS-1 (+)
IGF-IR (-) IGF-IR (+)
Stage I 9 (33.7%) 27 (28.1%)
Grade I 9 (25.0%) 27 (75.0%) Stage II 10 (37.0%) 49 (51.0%)
Grade 11 19 (32.2%) 40 (67.8%) Stage III 8 (29.6%) 17 (17.7%)
Grade III 14 (50.0%) 14 (50.0%) Stage IV 0 (0.0%) 3 (3.1%)
P-value 0.042 P-value 0.337
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Table 4. Correlation between IGF-IR and IRS-1 expression and estrogen & progesterone

IGF-IR (-) IGF-IR (+) IRS-1 () IRS-1 (+)
ER () 30 (71.4%) 38 (46.9%) 24 (88.9%) 44 (45.8%)
ER (+) 12 (28.6%) 43 (53.1%) 3 (11.1%) 52 (54.2%)
P-value 0.010 0.001

IGF-IR (-) IGF-IR (+) IRS-1 (-) IRS-1 (+)
PR () 28 (66.7%) 37 (45.7%) 19 (70.4%) 46 (47.9%)
PR (+) 14 (33.3%) 44 (54.3%) 8 (29.6%) 50 (52.1%)
P-value 0.027 0.039

Fig. 1. Immunohistochemical stain. A. This shows a grade II ductal carcinoma exhibiting strong expression of IGF-IR (cytoplasmic and
membrane staining). B. This shows a grade II ductal carcinoma exhibiting negative expression of IGF-IR. C. This shows a grade
I ductal carcinoma exhibiting strong expression of IRS-1 (cytoplasmic and membrane staining). D. This shows a grade II ductal
carcinoma exhibiting negative expression of IRS-1.
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Fig. 2. Association between IGF-IR (A) and IRS-1 (B) expression and disease free survival.
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IGF-1, epidermal growth factor (EGF), platelet-derived growth
factor (PDGF), fibroblast growth factor (FGF) 5©¢] 1=

ol A LAE A F M XE(parenchymal cell) & 2| A A|

3 (mesenchymal cell)oll 23] 1= o] Y&EH] S SEH|
2, B AE AA A g A7HEH] FEE A XS
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