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Expression of Insulin-like Growth Factor and Insulin-like Growth
Factor Receptor in Gastrointestinal Stromal Tumors
and Their Significance
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(Department of Pathology, The Second Affiliated Hospital, SUN Yat-sen University, Guangzhou 512120, China )

Abstract: [Objective] To investigate the expression of insulin-like groth factor 1(IGF1), IGF2, insulin-
like growth factor 1 receptor (IGFIR), IGF2R and their clinicopathologic significance in gastrointestinal stromal
tumors (GISTs), and the correlation between IGFs and IGFRs. [Methods] Immunohistochemical method SABC was
used to detect the expression of IGF1, IGF2, IGFIR, and IGF2R in 55 cases of GISTs. The relationship between
the positive rate and clinicopathologic data (including sex, histological subtype, tumor size, histological grade and
localization) was analyzed. [Results] Of 55 cases of GISTs, 34 cases were found positive for IGF1 (61.8%), 27
cases for IGF2 (49.1%), 6 cases for IGFIR (10.9%), and 10 cases for IGF2R (18.2%). Significant difference in
the positive rate of IGF1 or IGF2 was found among different tumor size or histological grade groups (P < 0.05). No
significant difference was found among different groups of sex, histological subtype, and localization (P > 0.05).
Close correlation was found between IGF1 and IGF2, IGFIR and IGF1, IGFIR and IGF2, IGFIR and IGF2R,
IGF2R and IGF2 (P < 0.05), respectively. [Conclusion] IGF1 and IGF2 play some roles in pathogenesis and
proliferation in GISTs, which may be used as an objective index for distinguishing malignant from benign GISTs.
IGF1R and IGF2R may play some toles by regulating expression of IGF1 and IGF2 in GISTs, but not the only
decisive factor.
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Fig.1 [Positive expression of IGF1 (a) and IGF2 (b) in
GIST tissues ( x 400)
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Table 1 Expression of IGFs and IGFRs in GISTs and clinicopathologic significance

IGF1 IGF2 IGF1R IGF2R
" - + - + - + - +

Sex

Male 24 9 15 12 12 21 3 19 5

Female 31 12 19 0.928 16 15 0.906 28 0.741 26 5  0.657
Histological type.

Spindle type 39 14 25 22 17 34 5 32

Epithelioid type 7 4 3 1 6 5 2

Mixed type . 9 3 6 0.543 5 T4 0.121 9 0 0.520 8 0.671
Diameter of tumor

<5 cm 22 13 9 17 5 19 3 18

> 5 cm 33 8 25 0.010 11 22 0.002 30 3 0.600 24 6  1.000
Histological grade

Benign 12 9 3 12 0 12 0 11

Latent malignant 20 8 12 10 10 17 3 16 4

Malignant 23 4 19 0.004 6 17 0.000 20 3 0389 15 0.605
Organ

Stomach 25 10 15 15 10 23 2 22

Intestines 20 6 14 10 10 17 3 16 4

Else 10 5 5 0.556 3 7 0.281 9 1 0.756 7 3 0450
2.4 IGFs 7l IGFRs Z [HKI % & (T IEET (BT GISTs RGN IR TG A9 46
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3+
GISTs HMBE A2 Mazur 25T 1983 4E4R 1 eI

B4 R HE SR Sl B9 . BEA R CD117 Rl CD34
%%ﬁﬁ%ﬁﬁﬂﬁ%ﬁ%%%@w&%%ﬂ%

Fr—E R TR SR T RO, BT I IR Y &
He MR SR R A S R, I S TR
FU KRR,
3.1 BERERA I E TR AR R E A LE
JE 1 B RE A K R T RIEATE IGF1 1 IGF2 K
HAZk IGF1 M IGF2 5383 IGFIR, WA &
WAEY 38 SN ER B T 2 FEVEF . IGFIR J& T 32 1%
SR (RTK) , ek 5 2k 45 6 5| R 32 1 4
FRITEA o B I A BB FEF  BOE T 321
fo T S IR BT 1 , BRI X 2 IR E TR H
®REmi, 23 —RIESES, BISHRA



70 LR 2R (BRI

500 %

mRNAFE IR 726 B R AR, DT & #E 42 3R 40
MUEFEAITER . PR 40 i IR I AR K 5 IGFIR
MRBEHVIN KRR, BEE IGFIR AR |
TRIAREIIIER . I A AR E S M A KR
TORYERE, M kA K H T 8RR | S AT b 40 4
SREHMIET,
3.2 GISTs H IGFs W35 K 1€ AR

IGFs 2T/ 3G TE . s fb g b i a4 A
R TEME , U 2L R | 05 R 8 AN 45 g 0 G
REDEEEENIEM, MEARAETE 2
I3 ZLHRE D BT TV A R RS 40 M 3 T
IGFs Bl FHI%5 & Re 10, BA MBFFTIER IGF1 B
AHA TR VERS, ARSLEG | 55 ) GISTs H IGF1
FIFE MR A 61.8% ,1GF2 BYBAMESRN 49.1% , 4R7R
GISTs Hf IGFs Z 5B, RIEA e B4 1
TNt 2 6] IGF1 #1 IGF2 By BAM: 2R 7E B 2 ko
5t ,IGF1 1 IGF2 7 V& 78 %% 1 40 A0 3 Pk 46 GISTs
HRIA R R, TR B4 3k B | (A Y7
PEA B Z M TG 28 L, HIRTE GISTs
Y BT R AR R T, ZE R e A
TN BRE B, 40HE B AR TR RE R N, Bt
T LAAA IGF ZRIA TR /RN T 3Bk, A
BRIEERKTF 5 cm ZIAV/NF 5 om 42 A
IGF1 I IGF2 WM R EFHEBE®ER, BR
IGFs AP GISTs H] 68 EH T & &Y 40 i 4% 74 fk
77, BP IGFs W] BE4E GISTs HY & A FIFE vh % HE/E
F o BATHEN IGF A VE L 7T SRt 5 IGFR
ML B U B 55 4 WA R B T 2 PR, sk ey
IR V6] o 40 R B R R 4 MR T, 5 4 RO S b g
Z W FE R HLE , WA GISTs g iy
R,
3.3 IGFRs BIVE R R R S S5 s

IGFIR 4 % IGF1 1 IGF2 )4 ¥ 2 4E F8
IGFI1R 7E R Z 8 (i R 878 338, B HIA
TR E 40 B AR K PR FE T80, g 40 Bt 55 T 1
IGF1R 3R 357K -3 w5 7T RS2 5 250 e o 4 e T
BB EBEFEEC, — B IGFIR 2 b
To 40 R R A R 00 L A TR P A A 3k
AR A2 /MR A KR T2 R R 24
i B A DIRE M IGFIR F77E F 7 Ak R 45 H AR 4> 54
AR A7, R A IGFIR Y L SE WS W] X
91 X 200 R0 bR A0 B, v R G YT R B
BERIERMEM, Burfeind 2512158 F i X A BH

Wi IGFIR (193R35 , BEAEH I B AU 51 Bk 88 40 Jw ) 26
K S5, Bt IGFIR BRTTEEHLARVE F T e 40 i
ZETH , {50 i o8 440 0 3R T 2o B SR A Y IGF IR B B4
P, 2N E 5B SN Y IGF1 454, (R
Jieb g 4 B R T, X HUR IGFIR NMEA] LAE R I
Y B A= W 24T 0 i — P Bh 354 , 0 ELAE o i
TR BRI SR AT RA R BB J7 1,
IGF2 FY/E 3l it 5 3B 15 5 B9 IGF2R M 45 & 3k
T, XFEEA B IGF2R WA 2 ThEE 11 K3k
b,
3.4 GISTs # IGFRs HIFi%  1E AN G it —5
Wi

ZASSLES H 55 4] GISTs H IGFIR f FA 43 3k
11.0% ,IGF2R W FEPEZ K 18.2%, #RI/RTE GISTs
MR B &4 IGFIR A1 IGF2R 2 546/, AR
P TR AN B E A 2 6] IGFIR A1 IGF2R f#4 FH
PR REEZR SRR HHESL, IGFIR H
IGF1.IGFIR #l IGF2.IGFIR F IGF2R,IGF2R 7l
IGF2 IGF1 1 IGF2 MR B W EIEM K, 7
GISTs My B Pk 1) % 1 %% 48 1 o 2 H  IGFIR 71
IGF2R FI i T 5 IGF1.IGF2 Z2 8] W32 B35 &
YEVEF {8 IGF1R F1 IGF2R FH A 2 — o g 5 H
R, TR HME RS S5, BA KRR
IGF1R 7K B — 4t [K] 2% 2[R/ F e 8 3 (k2 |
FEREBE AR E TE) M R R (s 5
7~ L R RN R B R ) o i 2 PR 41046 IR 0
I ORI IGFIR BB iRk, iS40
MUZRTE IGFIR WA IGF1 AIFERT o Brag 300 45 A
TR X A B g 5878 (i Fp 2% & 2E ) Befig RELIT
IGF1R ZF K Z£iA1, IGFIR H1 IGF2R 7E GISTs
AR e B PR R 32 B E A R
A7 33X LY BT A R e L i Sl & RV A 7 3
W RBATT —B T,

S

(1] M0 .88 hn,E 8, %. B R so6ss .
T H A AR RIMEE (1], AR IR
&, 2002,31(3):199-203.

[2] Gelen T, Elpek GO, Aksoy NH, et al. p27 labeling
index and proliferation in gastrointestinal stromal
tumors: correlations with clinicopathologic factors [J].
Jap J Clin Oncol, 2003,33(7):346-352.

(3] &3EHE, £ % Kk, % BipiEERE 76 0k
I PR 3 e B B A AR AL SR AE [T]. HR Ay Tl 2



1 F

w,%. Bl

SR IGF 1 IGFR MR R LB X 71

(5]

(6]

[7]

(8]

(9]

A&, 2002,31(1):20-25.
Coppola D, Ferber A, Miura M,

insulin-like growth factor I receptor is required for the

et al. A functional

mitogenic and transforming activities of the epidermal
growth factor receptor [J]. Mol Cell Biol, 1994,14,
4588-4595.

Roche P, Brown J, Denley A,
model for the IGF-II/IGF2r complex that is predictive
of mutational and surface plasmon resonance data [J].
Proteins, 2006,64(3).:758-768.

Wang YJ, Shi Q, Sun P, et al. Insulin-like growth
factor-1 treatment prevents anti-Fas antibody-induced

2006,

et al. Computational

apoptosis in endplate chondrocytes [J]. Spine,
31(7).736-741.

B, ML, RIR, % REREAKEFIL S
7 R ARG TR MR B RN [T]. Al
KRR RN, 2002,23(6) :419-422.
fEHRGE, B Tt 4. I i I R SRR 41 41 IGF-
1 RIB BT AR TR (1], M A ES
Zui, 2006,5(11):1102-1104.

Blakesley VA, Stannard BS, Kalébic T, et al. Role of

the IGF-1 receptor in mutagenesis and tumor promotion

[10]

(11]

[12]

[13]

[14]

[J]. Endocrinology, 1997,152(3):339-344.

Resnicoff M, Abraham D, Yutanawiboonchai W, et al.
The insulin-like growth factor I receptor protects tumor
cells from apoptosis in vivo [J]. Cancer Res, 1995,

55(11):2463-2469.
Baserga R. The insulin-like growth factor I receptor; a

key to tumor growth [J]. Cancer Res, 1995,55(2):
249-252.
Burfeind P, Chernicky CL, Rininsland F, et al.

Antisense RNA to the type [ insulin like growth and

prevents invation by rat prostate cancer cells in vivo

[J]. Proc Natl Acad Sci USA, 1996,93(14)7263-

7268.
Sun HZ, Wu SF, Tu ZH. Knockdown of IGF-IR by
Antisense  Oligodeoxynucleotide ~ auguments  the

sensitivity of bladder cancer cells to mitomycin [J].
Acta Pharmacol Sin, 2001,22(9);841-846.

Werner H, Maor S. The insulin-like growth factor-I
receptor gene: a downstream target for oncogene and
tumor suppressor action [J]. Trends Endocrinol Metab,
2006,17(6) ;236-242.

(¥ &)

4

(L#F 66 T

is
it
+
+
L
L
[
L

from page 66)

BTk
[1] Cicco G, Panzersa PC, Catalano G, et al
Microcirculation and reperfusion injury in organ

(2]

(3]

(4]

(5]

(6]

(7]

transplantation [J]. Adv Exp Med Biol, 2005,566(2):
363-373.

EEW, D 3B RKRE, S REOBGERBREE
JFRAMEE FRIAEL [T]. FILREE R B ¥R
R, 2006,27(5):65-68.
Taub R. Liver regeneration:
[J]. Nat Rev Mol cell Biol, 2004,5(10).836-847.
EEW, D B HAN. ARNESEFERT
Jiki R RO RS AEAR R (1], rhARsEIe bRl 4y
7, 2006,23(9):1088-1089.

Fan ST. Live donor liver transplantation in adults [J].
Transplantation, 2006,82(6):723-732.

Renz JF, Yersiz H, Reicher PR,
transplantation; A review [J]. Am J Transplant, 2003,
3(11):1323-1335.

Yamada Y, Kirillova I, Peschon JJ, et al. Initiation of

From myth to mechanism

et al. Split-liver

liver growth by tumor necrosis factor: Deficient liver

+
i

+
-

(8]

(9]

[10]

(11]

regeneration in mice lacking type 1 tumor necrosis

factor receptor [J]. Pro Natl Acad Sci USA, 1997,94
(11):1441-1444.
Cressman DE, Greenbaum DE, Angels RA, et al.

regeneration in

1996, 274

Liver failure and defective hepatocyte,
interleukin-6-deficient mice [J]. Science,
(5291):1379-1383.

Selzner N, Selzner M, Tian Y,

decreases

et al. Cold ischemia
regeneration  after
transplantation in the rat; A TNF-alpha/IL-6-dependent
2002,36(4 Pt 1).812-

liver partial  liver
mechanism [J]. Hepatology,
818.

Sun R, Jaruga B, Kulkamni S, et al. IL-6 modulates
hepatocyte proliferation via induction of HGF/p21cipl .
regulation by SOCS3 [J]. ‘
Commun, 2005,338(4):1943-1949.
Jin X, Zimmers TA, Perez EA,
effects of short- and long-term IL-6 exposure on liver
injury and repair [J]. Hepatology, 2006,43(3):474-
484.

Biochem Biophys Res

et al. Paradoxical

(% W Ax)



