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Western blot £l IGF-1 IGF-1R F1H R #5542 T 1 4E N A K K7 (vascular endothelial growth factor,
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Expression of insulin-like growth factor 1 and its receptor in human non-functioning

pituitary adenomas: correlation with invasiveness and recurrence
Wang Zhiming, Pu Jiujun, Sun Yanlong, Zhou Hui, Jin Kai, Ruan Lunliang, Zhon Aiing, Yang Gang ( Department of
Neurosurgery, the First Affiliated Hospital of Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective  To investigate the expression levels of insulin-like growth factor 1 (IGF-1)
and its receptor (IGF-1R) in human non-functioning pituitary adenomas and their relationships with tumor
invasion and recurrence. Methods Sixty specimens of non-functioning pituitary adenomas collected in surgery
in our department from August 2012 to May 2014 were classified into invasive recurrent group (n =16),
invasive non-recurrent group (n =24) and non-invasive non-recurrent invasive group (n =20) according to the
clinical data of the corresponding patients. Quantitative real-time polymerase chain reaction (qRT-PCR) was
used to detect the mRNA expression levels of IGF-1 and IGF-1R. Western blot assay and immunohistochemical
assay were employed to measure the protein levels of IGF-1, IGF-1R and its downstream molecule of associated
signaling pathway, VEGF. Results The mRNA expression levels of IGF-1 and IGF-1R and the protein

expression levels of IGF-1, IGF-1R and VEGF were significantly higher in invasive recurrent groups than in
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invasive non-recurrent group (P <0.05), and in the invasive non-recurrent group than non-invasive non-

recurrent group (P <0.05). The correlation analysis revealed that there was a positive correlation between the
protein levels of IGF-land IGF-1R (r=0.85, r=0.80, P <0.05), and between those of IGF-1R and VEGF

(r=0.74, r=0.70, P <0.05) in invasive recurrent group and invasive non-recurrent group respectively.

Positive correlation was also found between the protein levels of IGF-1 with IGF-1R in non-invasive non-

recurrent group (r=0.73, P <0.05), but no obvious relation was found in the levels of IGF-1R with VEGF
(P>0.05). Conclusion The expression of IGF-1, IGF-1R and VEGF is enhanced in the invasiveness and

recurrence of non-functioning pituitary adenomas. The 3 molecules may play synergetic roles and are involved in

the occurrence and development of invasive growth and recurrence of the tumor.
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IGF-1 #= IGF-1R # % B ik

Fiz RNAiso Plus 3871 (1 7 K& AW HEAR A
VLEA A5 BRAR IR RNA FF33 55 S A cDNA | ) GAP-
DH HN 2, #17 qReal-Time PCR #: il IGF-1 i1 IGF-
IR fFERFK K. PCR 5147 i A= T A4 TR 7
PEH A . IGF-1 5| 9% 5 -TTCAACAAGC-
CCACAGGGTA-3', Fiia|#/551] 5 -GCAATACATCTC-
CAGCCTCCT-3", P4 111 bp;IGF-1R _E3i55 |41 %
%1 5'-GTCGAAGAATCGCATCATCA-3', F ¢ 8| ¥ & 51
5'-GCATCCTGCCCATCATACTC-3', 7= ¥ K if 277 bp;
GAPDH | 7 8| % ¥ %1 5'-AGAAGGCTGGGGCTCAT-
TTG-3', Fii 8| ¥ 51 5'-AGGGGCCATCCACAGTCT-
TC-3", P2 258 bpo UNAAR 95 °C 1iiAEHE 30 s,
95 CARME S 5,60 °CiB & 40 s, fHFF 40 VK,
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M DAB (& FAL st AZ 24 w)) 7 s vk B i 47, DA
PBS X & — bt /F B M xF B AR B8 S % S g AR Ay
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(+),3~6 731 ++),6 LA IR +++), + 0
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1.4 Western blot #m IGF-1 IGF-1R #= VEGF % & £

ik

SEIUTC ) REVE T A MR bR AS 20 2 1 25 LT
BCA 08 26 MR, TIn ACKE 5 G2 ol i, & 1k K
HINAA 5 min; 45 10% 6% 1153 25 EFN 5% e 48 L 5
TR R K (e 80 V,30 min ;43 E5 ¢ 120 V,90 min) ;
HLUK J5 W0 5% 28 il TR 41 4 2 B I (250 mA, 30 min;
250 mA,100 min ) ;35f 1 = L E A 4 by —H0R B
i Be—Hi (IGF-1 . IGF-1R I VEGF B35 B (A & T
¥ Bioworld 24 7]) (1:500 ~1:1 000) ,4 C ik ; —
U BB T (1:2 000 ~4 000) , M H 1 ~2 h;
TBS YK 3 I Wi € # o R Image J AT Lt
A B 25T IR BEAEL
1.5 %itzFik

K PASW 19. 0 Ge i34k 4T W Ik 7 AR A ¢ 4G
55 \Pearson fHC/MHT Fisher AFAMEZL

2 HR

2.1 qRT-PCR #m] IGF-1 IGF-1R 3 B ) & %

IGF-1 Fl IGF-1R fEAR VLR Stk (R AR
P AR AR B S M JC D) REAE T (AR B A mRNA
Fix k43314 IGF-1(2.16 £0.38) IGF-1R(2.22 +
0.59);IGF-1(1.00 £0.26) ,IGF-IR(1.00 +0.30);
IGF-1(0.37 £0.16) IGF-1R(0.42 £0.23) , (R &M &
KAETCINRENETE AR W 2 5 TR VAR B K 0 )

REMEIEARE (P <0.05) , 28 AERE AT Y fetk
SN RN i e Y 3 6B | =4 oo W) ey el Y N
(P <0.05),
2.2 $JE4AL40% SABC &4 IGF-1 IGF-1R fo it
T 55 4-F VEGF & a6y & ik

IGF-1 1 VEGF P 235 3222 5 41 ffd S5t N 475 8 4
UKL, 23 A TR WS LA A% A [ . IGF-1R PHME R IA ]
AL Y R L I P9 A €5k, IGF-1 (IGF-1R il VEGF
TEIRZEME R B AR TC D Re M (A IR 1 4 b PH R
AyBIH 87. 5% (14/16) 93. 8% (15/16) 1 100. 0%
(16/16) ; 7E42 28 1 AR & & 1 JC o) e 2 4 B 9 21 41
i BH 22 3k 43 51 R 50. 0% (12/24) .58.33% (14/
24) 1 62. 5% (15/24) s TEARR 22 AR LMo U Re T
TR NI A B YE R IE 3850 5 15. 0% (3/20) |
20.0% (4/20) F120.0% (4/20) , {22845 K PETCIhRE
6 E N SR RS 3 B | =8 d o W) ey e R N
PN EREA G FE L (P <0.05) {7843
BRI R R A R SR B ER kTG
Uit A A B E R A AR EE L (P <
0.05, 1),
2.3  Western blot # IGF-1 IGF-1R #= VEGF & & &4

kA

IGF-1 IGF-1R FI VEGF fE{Z 28VE & &P Thfig
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RAETC ) R (A R 41 2 43 2 (0. 56 £0.13) |
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JoYfie Pk T 1A R g 1 4 rh 43 i 2 (0. 22 £ 0. 08) |
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PR TR IR L 25 A 28 R R R R P TC T R e A A g
PR ERBEAGITFE L (P <0.05) ; (ZZ8EE
BRI et A SR SRR B EE LT
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0.05,K2),
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TR K RZEBMAE R &Moo RetE d ik
Mgl 40 h IGF-1 #11 IGF-1R & 1 #£iA & S IEHH %
(r=0.85,r=0.80,P <0.05),IGF-1R fl VEGF % [
FKiEg R IEAK(r=0.74,r=0.70,P <0.05) ; 7%
ZVEARE RV TC Y Re vk e (AR R IR 2 21 IGF-1 il IGF-
IR EHFERREEIEMAE(r=0.73,P <0.05) ,IGF-1R
F1 VEGF £ [ 3Rk & TCH AR SCPE(P >0.05)
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W15 5 3 IR O i 2 28 56 % Dunn 251 T 3IF Y
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IGF-1/1GF-1R fEif 3 AP-1 PL,K il MAPK {3 -3 J
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e BT Rt AR BRI T, iR & mRNA AHX) 3
RIS R EARK A FERE T, AR RA
HHit22E 5, B IGF-1/1GF-1R 5oy g 3 14 i e
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IGF-1/1GF-1R 7R HAG {12 i7F I Jed 240 B 185 AE Fn bt 93
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