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Abstract Objective: This study aimed to detect the expression levels of the key proteins involved in the insulin-like growth fac-
tor signaling pathway of patients with ovarian cancer. These proteins include insulin-like growth factor-1 (IGF1), insulin-like growth
factor-1 receptor (IGFIR), and protein kinase B (AKT). Methods: Ovarian cancer tissues were subjected to drug resistance tests using
the ATP-TCA method. IGF1, IGF1R, AKT, and multidrug resistance protein2 (MRP2) expressions were detected in the sera of patients
with ovarian cancer by conducting enzyme-linked immunosorbent assay. IGF1, IGF1R, and AKT protein expressions were detected in
the surgical specimens by immunohistochemistry. Patients were instructed to monitor their cancer antigen 125 (CA125) levels monthly
from the date a patient was discharged to the last day of chemotherapy (or until chemotherapy was completed). A color Doppler ultra-
sound, CT, or MRI scan was required if CA125 value is abnormal. The total follow-up time was one year. Results: IGF1, IGFIR, and
AKT expressions were significantly higher in the cisplatin-resistant group than in the cisplatin-sensitive group (P =0.000 1). Immuno-
histochemical results showed that IGF1, IGFIR, and AKT expressions were significantly higher in the cisplatin-resistant group than in
the cisplatin-sensitive group (P<0.05). The monthly CA125 values of 40 patients were obtained after chemotherapy. In the cisplatin-sen-
sitive group, 18 of the 24 cases exhibited normal CA125 values for more than one year, and the remaining 6 cases maintained normal
values for more than half a year. In the cisplatin-resistant group, 16 cases revealed higher than normal CA125 values for half a year af-
ter chemotherapy. Recurrent lesions were observed in their color Doppler ultrasound results or MRI scans. Conclusion: Cisplatin resis-
tance in ovarian cancer is strongly correlated with the expressions of IGF1, IGF1R and AKT. IGF1 is a potential candidate for the target-
ed therapy of ovarian cancer.

Keywords: ovarian neoplasm, insulin-like growth factor-1, insulin-like growth factor-1 receptor, AKT, multi-drug resistance-asso-
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A. Curves of cisplatin (DDP) drug resistance; B. Moderate sensitivity of
carboplatin (CBP) ; C. Moderate sensitivity of doxorubicin (ADM)
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Figure 1~ ATP-TCA results exhibited the sensitivity of various individual

ovarian cancer cells to three chemotherapeutic drugs
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A. Positive IGF1 expression in the cisplatin—resistant group; B. Weak

positive IGF1 expression in cisplatin-sensitive group; C. Positive IGF1R
expression in cisplatin—resistant group; D. Weak positive IGFIR expression
in cisplatin—sensitive group; E. Positive p—Akt expression in cisplatin—re-
sistant group; F. Weak positive p—Akt expression in cisplatin—sensitive group
K2 PIAIGFLIGF1-R M AKTHRIKHIRREALUL AR (H&EX200)
Figure 2 Immunohistochemical results for IGF1, IGF1-R and AKT ex-

pressions in two groups  (H&Ex200)

2.8 ImIKRHEDZ R

B 77 40 191 5 3 A7 245 R (fb7 07 58 R S5 A2 B+ 4
Z8) ek A B A CA125 50, INANRUERAL 24 B A 18
191 6 I —4F CA125 — AN FIE W (5 5 6 1) i
R EAE CA125 b T IE H (B [ Tt 25 40 h A7 16
) FB ALY 25 RS AR N CAL25 BT T IE#AE,
FBEH MR AP A 2 Rkt
3 g

IGF 1553 [ 322 & H4 408 30F 4t M 1 7 A g 1
e, HRTIFSEIER  IGF1 {5 5 18 B e T e N R
g LR S B i S5 A 22 W g 1 e
o OCEEVE T . 7R BRSOy T S T AL
ARSI ST R R AR IR 1 S L2 R A O S 4
Jasa s v VR A, B4R IGF L35 i 2 5 00 S 1Y
KR o T E B SR AL T T 2 U 1 A AT EE D
W5 IGF 1 {538 I OGS AR 11 5 2 2 25 8 (1 2 W] 1)
AHOCHE B WARGE o ASBFFEHF]FH ATP-TCA X B 519
FARFFA AT 2B, ATP-TCA 45 A 2 H AT K
FHAR | L — g 24 i W A8 B I 14 T e A A A
RN J7 7% . Neubauer 5575 61 141 J5E A D £

I K235 ATP-TCA 45 5 Fl R Ak 7 st (¥ AH DG 1
VTR URE RS | PR S (RN S A T A
43914 90.0% . 43.0% . 62.0% 1 81.0% . A< 5% [q] I
W BP9 AT 5 S8 vheis 25 P25 3R R 40
HEATE BRI E o s 2 ARSI T AR AR A 2 21
HIGF1 IGF1R B AKT /K-, Bk 3 AR5 467 I b
AR A, Bt LR IR S A5 AT 5 i3 251758
B o AN 24 20 AN ABURR AR S5 IE R 6 N7 AR ALY T 4
HF ML IGF1 IGFIR M AKT /K, st o5 £ 24
it 25 85 FH MRP2 B9 AH G , B TE4R T IGF1 {5 538 %
RS 5, Rt 50 8 a7 F-H R A

B S TS 22, HARAR R R 7 1 HALYY 5 &)
A2, ORI A 2 WL AR 2y, AR S
YA AT RE A 24 T 245 1 D1 5L 9 A M R A
Y MR T B ARWESY R, ATP-TCA
Kx H R AR LR 24 A URR R I R Bl U BIF 9T 45
SEUE B 5 S AT 45 RAH L, (P2 B FREA /N,
K BEDTES R0, ANREAS Y 3 AR o & S AF A AP R A
VLR ST o HoE Ak 2 45 R R TH 25 46 v IGFT
IGFIR S AKTHP A BHMRIE , SR AR L 22 A 40
T o ELISA I B R IEAMmT 254 535 IE AL 6 1 7 e
P97 45 RS L3 P IGF 1 Fak it 25 40 AU i A L
IGF1 RIAAKFII BT &, 225 A gt t#aa L (P<0.01) ;
IGF 1R FRik it 2541 AR ZH AR EE , IGF IR 2k 7K -1
BIHE, ZRALGIEE L (P<0.01) ; AKT ik 25
ZH AU A e 22 A Gei T 237 L (P<0.01) . S5k
MESE BIFFE AKT Fl p-AKT & H = %35 5 p-gp - F19
B9 MDR A AL, Tas 2502 T 1 e PR 5P S5
B IME T IGF1 & IGFBP-3 By #2515 1 , AR it 24 5
BRI, SAMF AR . Eckstein 55 F I
FAVEFH T B 898 A2780 M BG—1 41 & 3, it 25 1 1)
HEL 5 IGF-1R M H: i PI3BK/AKT B35 1648 ¢, 4k
ALY IGF-1 7] LI IGF-IR , fdf 221~ U 5595 40 iy £
BT LA 25 K BORAF . AR 2 i 25 5
IGF1 15 53 % 57 W Ab A o6 VA i A Tid 245 1) 7 3
FEREAE T i R P IGF {5 538 % — AL T IR IR
AL LI TIT R HSE X TR B s R A
J7 IR IGK A5 538 2 5 2 S5 1 H 2 30k & kit
AR5 .

Z AR I 55 B A N Ak T 25 ik
JEE ALK , ol e A4 JH X 22 R b 245 90 7= A i 252
MRPs J& — R B 1, )1z 500 T IE 44
(R KT, T 7 iR 21 20 v 2 v KT Rk o
MRP2 j& MRPS K J%— 51 , MRP2 ifif 24 35 5511 X i 41
Mt 251 . ELISA ¥ /s i 25 40 £ IE R 6 497
FRALYT 45 o0 0375 Y MRP2 22341 24 20 sk 20 41



290 FE MGG R 2014 5F5 41 55 58 Chin J Clin Oncol 2014, Vol. 41, No. 5 www.cjco.cn

b, 22 A G L(P<0.01) o Rt S5 B
MRP2 5| B2 VR B L5 R 24 o 25 A OG0 0036 R
P B SR B2 O A ) A AR N B A —
SEME . EIGF1 55 MRP2 A5 W] 8 (R AH DG HE ™, FEIR
UESE IG5 U 2545 5C , IR i 75 H IGF1
IGFIR, IGF1 5 AKT A7 8 3 AH SR HEWT , IGF-1 45
IGF-IR Z5 & I IGF-1R , S5 [ kAR L., i T
Wi AKT {5538 % , foe e VR T S T 25 A S 9 R
B F o BB L IGFIR 5 MRP2 A #H G, AKT
HIMRP2 A A  FUE A5 /8 IGF IR 5 MRP2
TEARRAE , AKT Al MRP2 JEARSENE , 230 #7 AT RE A4 )5
NBEHIBRA B A R KA R — P TR
ABEFE; IGF {5 5l i AT £ A 2%, T RE DS — AR el L
SIS T TG AL s SRR IE AT IR

Zr LRNA  IGF {5 538 M OCH#E ST+ IGF1LIGF IR

FTAKT 7 B SRA AR 245 8 rh ik 30K 5T 55 1 2454

SRR FAH ORI , $R 7R X 28031l RES S AT 25 , A

K25 FHLHN A T2 — P IRABITE

Sk

1 Li R, Pourpak A, Morris SW, et al. Inhibition of the insulin—like
growth factor—1 receptor(IGFIR) Tyosine kinase as a novel cancer
therapy approach[J]. ] Med Chem, 2009, 52(16):4981—5004.

2 Zhang G, Li XP, Wang JL, et al. Preliminary investigation of the
expression and functions of insulin receptor isoforms in endometrial
carcinoma(J]. Zhonghua Fu Chan Ke Za Zhi, 2012,47(11):839—845.

3 Liao YD, Zhou S, Zhao JP, et al. Expression and significance of
IGF1,IGF1R and AKTthe components of IGF signaling pathway,
in primary adenocarcinoma of the lungf]]. ] Prac Onco, 2006, 21(1):
15—19.[ B 8 8 f%, 88 4 -, % IGF {5 538 # OCHE 85 (1 IGFL
IGF1R il AKTT 75 J5Uk P8 Filf i v #4935 2k K 728 SC D). 55 FH g 2% 38,
2006,21(1):15—19.]

4 SunY, Zheng S, Torossian A, et al. Role of insulin—like growth fac-
tor—1 signaling pathway in cisplatin—resistant lung cancer cells[]].
Int ] Radiat Oncol Biol Phys, 2012, 82(8):563—572.

5 Gao H, Shi], Ge SF, et al. Effects of insulin—1ike growth factor 1 and
its receptor on proliferation of ovarian cancer cells[J]. ] Shanghai Ji-
aotong University (Medi Sci), 2008, 28(3):270—272.[/% &, &
T A PR R A R T 1 RS2 AR ) S A M s O /R R ).
RS R AR 2 AR (R 24 h7),2008,28(3):270—272.]

6 Zhang W. The clinical application of bioluminescence ex vivo tu-

mor chemosensitivityassay techniques[J]. Chin ] Lab Medi, 2005, 28
(12):1316—1319.[5K 5.2 ZGIIR A ST 25 ok I B A Bl PR

37 FH ). Fh ARG 6 B2 2 7 12005,28(12):1316—1319 ]

7 Neubauer H, Stefanova M, Solomayer E, et al. Predicting resistance

to platinum—containing chemotherapy with the ATP tumor chemo-
sensitivity assay in primary ovarian cancer(]]. Anti Res, 2008, 28
(2A):949—955.

8 Bhutani J, Sheikh A, Niazi AK. Akt inhibitors: mechanism of action

and implications for anticancer therapeutics[J]. Infect Agent Cancer.
2013,8(1):49.

9 Zhang Y, Qu X], Liu YP, et al. Correlations between the expres-

sions of Akt,p—Akt and P—gp,Gst—pi in gastric cancer(]]. Chin J
Can Pre Tre, 2009, 16(8):565—567.[5K  H&, i1 75 48, X = I8, %5, 5
A Ake Ml p—Ake #2455 F b I R E SCRIBIFSE ). A
BRI 6 2478,2009,16(8):565—567.]

10 Tas F, Karabulut S, Serilmez M, et al. Clinical significance of serum
insulin—like growth factor—1 (IGF—1) and insulinlike growth factor
binding protein—3 (IGFBP—3) in patients with epithelialovarian can-
cer[J]. Tumour Biol, 2013, 20. [Epub ahead of print].

11 Eckstein N, Servan K, Hildebrandt B, et al. Hyperactivation of the
insulin—like growth factor receptor I signaling pathway is an essen-
tial event for cisplatin resistance of ovarian cancer cells[J]. Can Res,
2009, 69(7):2996—3003.

12 Sedlakova I, Laco J, Togner J, et al. Drug resistance proteins LRP,
Pgp, MRP1, MRP3 and MRP5 in ovarian cancer patients(J]. Ceska
Gynekol, 2013, 78(6):545—553.

13 Ke SZ, Ni XY, Zhang YH, et al. Camptothecin and cisplatin upregu-
late ABCG2 and MRP2 expression by activating the ATM/NF—xB
pathway in lung cancer cells[]]. Int J Oncol, 2013, 42(4):1289—1296.

14 Chen L, Sheng XG, Li JD, et al. Expressions and clinical significance
of EDD and MRP2 in epithelial ovarian cancer tissues[J]. Chin ] Can
Pre Tre, 2010, 17(11):847—850.[4  #& J%f& 5% 2SR 4R, 2. b i v oR
HUEA121EDD Il MRP2 £ [ R IA I R B LIRS ). A& B it
727,2010,17(11):847—850.]

15 Benabbou N, Mirshahi P, Cadillon M, et al. Hospicells promote up-
regulation of the ATP—binding cassette genes by insulin—like
growth factor—I via the JAK2/STATS signaling pathway in an ovar-
ian cancer cell line[J]. Int ] Oncol, 2013, 43(3):685—694.

(2013—08—02 ki)
(2013—10—21f&11])
(RS BT

EEE
BOEHE BLBFTE Ao BT ) SRy AR MR i R
W,

E—mail:jmq_sk@163.com



