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Role of insulin-like growth factor 1 in drug resistance to EGFR-TKIs in non-small cell lung cancer
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[Abstract] Objective To investigate the expression of insulin-like growth factor 1 (IGF-1) in epidermal growth factor
receptor tyrosine kinase inhibitors (EGFR-TKIs) resistant non-small cell lung cancer (NSCLC) cell lines and patients, and to
discuss the relevant clinical significance. Methods Levels of IGF-1 were measured by ELISA kit in PC9, A549, H1975 cells
and sera of EGFR-TKIs treated NSCLC patients; insulin-like growth factor-binding protein (IGFBP) expression was examined
by Western blotting analysis and immunocytochemical method. Cell growth of NSCLC cells treated with gefitinib and
BMS536924 (antagonist of IGF-1 receptor) was determined by MTT. The clinicopathological characteristics and survival period
of 84 patients receiving EGFR-TKIs treatment were collected and their relationship with IGF-1 expression was analyzed. Results

It was found that IGF-1 level in sensitive cell line PC9 was significantly higher than those in EGFR-TKIs resistant cell lines
A549 and H1975 (P<C0.05), while IGFBP expression was lower than those in A549 and H1975 cells. Addition of BMS536924
of different concentrations significantly promoted the inhibitory effect of gefitinib against growth of A549 and H1975 cells (P<<
0.05). The patients with disease progression showed higher IGF-1 expression than those without disease progression (P =
0.052) ,while the patients with intrinsic resistance to EGFR-TKIs had significantly higher IGF-1 level than those with acquired
resistance (P=0. 02). The patients with IGF-1 negative expression had significantly longer survival than those with positive
expression(P=0. 002). Conclusion IGF-1 expression is detected in EGFR-TKIs resistant NSCLC cell lines and patients, and
antagonist of IGF-1 receptor can restore the sensitivity to EGFR-TKIs. The expression of IGF-1 is also a prognostic factor of
NSCLC patients.
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PCY HH e, 5 AE B e i 25 40 i Ak H1975 F1 A549 h
IGF-1 3Ky B3 hn 47% F 107% (P=0. 04, P =
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1 ABfifE 4R Aa#k o IGF-1 R
Fig 1 Insulin-like growth factor-1 (IGF-1)
expression in human lung cancer cell lines

* P<0.05, ** P<C0.01 vs PC9 cell lines, n=4, z+£s

PC9 H1975 A549

B-actin

2 ABfE 48R Hk B IGFBP 3Rk (| B BN 43 47 )
Fig 2 Insulin growth factor binding protein (IGFBP)
expression levels in human lung
cancer cell lines (Western blotting analysis)

PC9 H1975 A549

)

IGFBP § = %

Control ol Y

3 AFhEZRKE s IGFBP ik 09 & % A ML 4l
Fig 3 Immunocytochemistry detection of insulin growth factor
binding protein (IGFBP) in human lung cancer cell lines
IGFBP staining showed cytoplasmic light yellow to brown

staining. Original magnification: X200
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(BRI G2 . B4 2 [ (67. 1618, 05)
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Fig 4 Effect of gefitinib and BMS536924
(antagonist of IGF-1 receptor) on cell growth in each group
IGF-1. Insulin-like growth factor 1; B: BMS536924; G.: Ge-
fitinib (5 pmol/L); Bl, B10, B100, B1000, and B5000 cor-
responds the concentrations of 1, 10, 100, 1 000, and 5 000
nmol/L. * P<C0. 05 vs blank or gefitinib alone or the corre-
sponding BMS536924 groups of different concentrations. n=
4, xts

ng/mL ] # [, % % i J& & W IGF-1 %K ik
[(98.68+26. 17) ng/mL 134 15 . H AR KB F it 22 &
X (P=0.052);Bx 2 B4 76 A EGFR-TKIs 1 /&
BN HAR B L 25 7 EGFR-TKIs %%
PR T 6 A H @ SO 3R M 250 Ay I o
KAET 25, )5 & i 1IGF-1 K[ (76. 69+ 20. 68) ng/

mL,»=35 8 8 & FRi&[(65. 52+15. 85)ng/mL,
n=491, ZR A I FEX(P=0.02), FifiEEMN
W2 G R P AL AR A0 14,12, 2~5D 1 H .
2 I Masago % [l 5 1% . LA ROC fh 42 IGF

I A R 92. 4 ng/mL (R 60 %, K557 89%0) ,
ZAZAE N BV <TZAR N B M D095 9 455 ) 85 R 8

HEREE Ty A 88% (53/60) F1 50 % (12/24) Jy B
PERIRE IR B 0 A A7 000 s T PH P R
(P=0.002), 0L 5,

& 1 NSCLC B&E Kl AR5 B 4FAE AN IGF-1 Rk
Tab 1 Clinicopathological characteristics and insulin-like
growth factor 1 (IGF-1) expression in non-small

cell lung cancer (NSCLC) patients

Tt
Index n  IGF-1 p}z/(ng «mL™1) P
Gender 0. 836
Male 38 77.274+30.83
Female 46 75.14+20. 82
Pathology 0. 44
Adenocarcinoma 71 77.26421.6
Squamous cell carcinoma 7 88.18+34.4
Others 6 52.2146.57
Smoking history 0.79
Never 53 76.74+22.08
Light(<Z20 pack-years) 2 74,23+11.08

Heavy(=20 pack-years ) 29 79.85+£27.47

Stage 0. 40

B 14 89.17436. 44
I 70 72.97420. 30

1.0 ——

h ~ Negative expression

T;’ 08k ‘ Positive expression
z _
E L
QZ) 0.6 L _
g .
= 1
£ 04f |
O 1

00 i 1 1 1 1 1 1 J

0 10 20 30 40 50 60
Overall survival #month

Bl 5 IGF-13RZBAMEFMPAY NSCLC BEERF ML
Fig 5 Survival curves of non-small cell lung cancer (NSCLC)
patients with negative or positive expression of

insulin-like growth factor 1 (IGF-1)
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5o fft H IGF-1R 4 40 57 v] LAk 2 48 ffl Xf EGFR-
TKIs (Ut . IGF-1R [FES 5 £k B R EG-
FR ) il 40 i X TG 3 8 Je 19 2R A5 v 2555 R AT
I 5% K 300 ) SR 400 B Ak PCO A HE L i EGFR-TKIs
[ A549 FI FH1975 40 g vh IGF-1 23K 8% 4, IGFBP
FIR TR A IGF-1R #5450 7] BMS536924
AS49 F1 H1975 4 ff # S 35 JE 5 Je Ak 21 i gk 1 4%
fn, HoFf % BMS536924 #k B 14 15 i ek . 42 R
IGF-1/IGF-1R 2 5 1 i 6 4f i X 3% 45 8 Je i it 24
Y. IGF-1R §45 4 F1 EGEFR A3 [d] Btk . Wi & 545 H
I {4 5 53 %, X — s AT DAZE IS g B¢ IGF-1R 7
EGFR-TKIs fiif 24 () 8 2 AE

X 84 i) A8 2 A I R B3 BT R L AR 4l ROC
iR % IGF-1 1yt 548 . EGFR-TKIs J& 97 J5 % %
HEE A B TGF-1 P 26 3k 385 M E = Sl
B UG R TGF-1 338K T 50 v i e .
i ARG H X EGFR-TKIs 375 M i 24 1 I IR X
FRATH B IT IR B 1k 6 A H LA #4035k
Tii$ 245 4 700 4 o0 DR M T 24 L RT k BT ¥ IGE-1 3%
BB TEE. U EETRER IGF-1 E405 5T
4+ NSCLC 3% %f EGFR-TKIs 1t 25 , 45 1| J2& J5
KT 2 5B AE WE AL B 58 P ok DUAH OG- iE . Peled
SEUOUR R AL AT T 98 Bl AR R R
T NSCLC B35 (1) i g 41 2Uh5 A< b IGF-1R 19 3%
IR HEAT S AT 45 R e A A R B K 19 A

TR K 21 SRR B E P IGFIR Rk Y
SR W TOHE A A0 0 6 R 19 4 B F B Bl 21
SR TR B P IGF-1R AR R 3k 3 19 o A=
TEMAAG 4B K fa# (P=0. 085 6), Al ik} IGF-1R %
IRAEXT EGFR-TKTs fy J5t & VETH 245 h i A K. P
AN ST 25 S 10 22 5T RE H 2 R R A (D AR I Dy
BARE . FATH BRI T S S W IGF-1 5%
ik Peled 2546 T IGF-1R f93k .4 WF98 & BLIG ST
B ML IGE-1 (2235 0] DUE R #t IGF-1R 697 19 4
FARICHT . () AR ROC 28 3% 5 1 I 15 R
[l o FRATAFFE b S0 9 B S 60240, 5 SN
89 %6 1 Peled S5 4F 57 Hh HURR BE R 5 BE 35k 700
PRI J 25 AT BB e 9 R ME 38 (3D % it A P 0 4k
RN 250 8 ATl . RATHI W45 6 17 I KT 4L
PP T Peled 4 B 5 TP AL LA 4 F A 024 i oy 4
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A WLER 24 5L L TR I B 28 550 W 7 RORE A 11 I IR 9E
LR 58 36 (1 1 35 B TR 56 1IE

TR & B IGF-1 3K 15 53 (I PR B A% fiF
AR D S H R 3 L3 b IGF-1 B 3 3k 3 1 A A7
W TR R GR . X A Gately %M} Kim 45
(R RIF 5 45 SR A B, b 3 BIF 9% 3 R G 28 AL Ak 1 v
R IGF-1 J3Rik 5 NSCLC B E R A RA K,

b fF ik, IGF-1 78 EGFR-TKIs fif 25 1
NSCLC i T 5 2 ff1 0, B¢ & IGF-1R 3 g 41
B B8 e PR A AT i 8 5% 4y B X EGFR-
TKIs Myifif 251 . Gong % 4 T £ Ff NSCLC 4
H bk R IA TGF-1R 3 3235 1 40 i x5 7 e it
Kk R1507 3697 Uk, {H IGF-1/IGF-1R %3k 1 & i
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FL5 LA B IGF-1 e 5055 A [ Bk 2 5 & sl 528 1k
0 FORE A 9 1 PRAF 5% 3 — 25 i

4 FzmipR
JI A A 3 7 AR SO 7 B AT AT i 2
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