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Expression of somatostatin receptor subtypes and epidermal growth factor recep-
tor in non-small cell lung cancer and their clinical significance
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[ Abstract ] Objective: To investigate the expression of somatostatin receptors ( SSTR ) subtypes ( SSTTR2A, and
SSTRS ) and epidermal growth factor receptor ( EGFR ) in non-small cell lung cancer ( NSCLC ) and their clinical rele-
vance. Methods: The expressions of SSTR2A, SSTRS, and EGFR in 62 NSCLC specimens and 7 adjacent normal lung
tissues were examined using immunohistochemical method ( S-P ). All patients were followed up in this study. Results:
The positive rates of SSTR2A and SSTRS5 in the 62 specimens were 48.3% ( 30 cases ) and 70.9% ( 44 cases ), respec-
tively. The positive rates of SSTR2A and SSTRS were closely related to TNM stage ( P <0.05 ), but not to patients”ages,
sexes, smoking history, pathological types, tumor sizes, and lymph metastases ( P >0.05 ). In the same group, EGFR
expressed in 56.4% ( 35 cases ) of NSCLC specimens, but was not expressed in the 7 normal spesimens. The positive rate
of EGFR was not related to the ages, sexes, smoking history, histological types, tumor sizes, TNM stages, pathological
classification, and lymph metastases ( P >0.05 ). There was a negative correlation between the EGFR expression with the
expression of SSTR2A and SSTRS in NSCLC tissues. The 3-year survival rates were 64.5% and 65.9% in patients posi-
tive of SSTRS and SSTR2A, respectively; and were 45.2% and 22.2% for those negative of SSTR5 and SSTR2A, re-
spectively ( P <0.05 ). The 3-year survival rate was 30. 8% for patients positive of EGFR protein and 69.4% for those
negative of it (P<0.05). Conclusion: The expressions of SSTR2A, SSTRS, and EGFR can reflect the biology behavior
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of lung cancer, and the examination of them may be helpful for evaluation of the lymph node metastases, pathological clas-

sification, and prognosis of NSCLC.
[ Key words ]

prognosis
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AR ) I 29 BRIE 52 19 NSCLC #2 # ( R iR 24k
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SSTR2A( SS-800 )Fil SSTR5( SS-890 )HiiA, ¥ K
RILANZ BEPLIAR, W B Gramsch 5256 ZE( Schwab-
hausen, Germany ), TA/EMECHI A 1: 1 000, EGFR $it
R Gbt NS s PR, W B bt P2 St AR B
ARABRAF, TAERBECH R 1: 100,
1.3 =¥k

KSR 28Uk 27 iR S-P 3 )R 3B EE /N
4 j 9 G 55 2H 40 SSTR2A (SSTRS il EGFR 1Y
ik, BARERAELREA T AR R &%
FH ORI | 6 B 2 B/ AR 5 AR R 0% v R s L o8 T 4L
SRS 5 Nt S AL R R TR % I 10 min, BERR RS2
I pH 6.9 ) WPk 5 T A G e Tk Sh i i T = iR 10
min, 43 ) ¥ 005 — TR BI HT SSTR $it 14 ( it
SSTR2A .SSTRS Hifa, # B FE R 1:1 000 ) F1 EGFR
LA 1:100 ),4 C VKA T 1L 525 PBS % J5 3 fin
AP REBRICHEE —HUARZE IR 10 min; PBS #hyk 5 i
Tl e 2 2R AN i A ALY A W E I 10 min, PBS
PPYESS DAB S8, pP Yk, SRR B Y, H A, B
W&, SSTR FH 0 A 1 A8 BH U0 48 A BH P %
W EGFR FHC A LR BH AU R 48 Sk BH % R
FH PBS AU — A/ ERI X IR
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B TE WL EE N AR, [H Y o i N B
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K H SPSS10. 0 Ge it B AF#E 4T Logistic 8114 43
BT, R VUAS R DI y* K 55, Kaplan-Meier 7543
HlAEAEIN 2, Log-rank A 36 HE1T B E MK I, K20
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2.1 SSTR2A.SSTR5 #= EGFR % & & NSCLC #= iE
AL P 84 KA

TEIE 1 il 4 2 A1 NSCLC 414 SSTR2A + %
SENLTAHMIRE |, A it AT e 5, SSTRS ik

FivAR R ON G O = Wi 1 YA N 7 FE =
HTE 7 SR ZH 21 h SSTR2A 1 SSTRS 14 FH: 3%
KT R 177 F0 27 5 28 B /IS 40 i it g 2H 21
SSTR2A F1 SSTRS 19 BH 14 2% 15 %43 51l by 48. 3% HI
70.9% o TEAE/INAN LRl g 2 20 EGFR 3% 3k FH 4
A 56. 4% , BAME G (0 32 43 A T 40 S R 41 g
JOT, S R i P s UR P 25 €5 ; EGFR R 55 il 4 21
KULPHMEY A B 1), #4121 SSTR2A ,SSTRS H
EGFR & 5t 2R A G4 (P <
0.05),

Bl 1 SSTR2A.SSTRS #1 EGFR ZEffifE 4R I FRIA( S-P, x200 )
Fig.1 Expression of SSTR2A, SSTRS, and EGFR in lung cancer tissues

A: SSTR2A in adenocarcinoma; B: SSTR2A in squamous cell carcinoma; C: SSTRS in adenocarcinoma;

D: SSTRS in squamous cell carcinoma; E: EGFR in adenocarcinoma; F: EGFR in squamous cell carcinoma

2.2 SSTR2A.SSTR5 # EGFR % & & ik & 5
NSCLC % & 6 Fkym ZL 45 A2 28] 64 % &

SSTR2A I SSTRS MRk 5 B FAF R M0
SR/ iR 2 23 26 R R bk L 45 7 B 1 T I 2 2%
(P >0.05), M50 TNM 70 04 3% 22 5
(P <0.05). 61.9% il Bt B #35 EGFR, ik
R T 51.5%( P >0.05 ). [AlkE EGFR
HZRIR K5 B AR 5 IR i /N U TNM. 43
9 TR 0 9k B 5 e B K s B 4 G B4 T W 3 2 R
(P>0.05,%1),

2.3 NSCLC #8%% % SSTR2A .SSTR5 #= EGFR & i&
54 F8X %

SSTR2A F ik FHMEA B H W 3 FAEFRN

64.5% , % T M1 40 i 45. 2% , Log-rank 5 56 &y

4.56, I HE R ASIT#EX(P<0.05, K 2),
SSTR2A BAPEZ A A=A 32 A~ A AR T RA
AR A7 36 A~ H(P = 0.326,P >0.05 ),
SSTRS ik TR 3 4ELEAE N 65.9% , = T
PEL 22. 2% ( 813 ), Log-rank #3568k 4. 01, Wi ¥ 22
SHEGH ¥ X(P<0.05 ), SSTRS FikBATEALH)
WA S 32 AN AR T BH A 2 Y v A A
40 ~H( P =0.453,P >0.05)., EGFR kA4
3AEEAERN 69. 4% , 5 T FHMEH 11 30. 8% , Log-
rank K536k 12.41, MAZEZRFARITHFEX(P <
0.05,/& 4). EGFR Fik AL i A 4710y 24
AR T B A A AF ] 50 A (P =
0.004,P <0.05 ),
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%1 SSTR2A.SSTR5 #1 EGFR ¥ NSCLC H1#)
RIERESIRKFEFFERNX R
Tab.1 Relationships between clinical and pathological
characteristics of NSCLC patients with expression
of SSTR2A, SSTR5, and EGFR

SSTR2A(n) SSTR5(n) EGFR(n)

Parameter N
- + - + - +

Age

< 60 41 21 20 12 29 18 23

= 60 21 11 10 6 15 9 12
Sex

Male 38 20 18 1127 16 22

Female 24 12 12 7 17 11 13
Smoking history

Yes 44 23 21 12 32 17 27

No 18 9 9 6 12 10 8
Histology

Squamous 33 17 16 9 24 16 17

Adenocarinoma 21 11 10 6 15 8 13

Tumor size

T, 34 18 16 10 24 10 24

T, 28 14 14 8 20 12 16
Differentiation

G, 30 14 16 7 23 15 15

G, 24 13 11 7 17 10 14

G, 8 5 3 4 4 2 6
TNM stage

I-1 40 16 24~ 6 34" 18 22

I 22 16 6 12 10 9 13
Lymph metastasis

N, 24 14 10 6 18 11 13

N, 38 18 20 12 26 16 22

“P <0.05 compared between two parameters in the same group

2.4 SSTR2A .SSTR5 #= EGFR &k # % %

1 62 1] NSCLC 1, SSTR2A BH ) NSCLC 30
], Horp EGFR 223K FHPE 11 4], EGFR 235 B 19
31 ;SSTR2A A NSCLC 32 i, Hirp EGFR ik
FHPE 24 5, EGFR ik M 8 #il( x* =9.2552,P <
0.05,r= —0.386 );SSTR2A 5 EGFR HyFik 52 B3
AR,

62 1] NSCLC H,SSTRS FHYE () NSCLC44 4], H:
1 EGFR ik BHYE 17 fil, EGFR ik [ 27 fil;
SSTRS FAPE) NSCLC 18 fil, H:vh EGFR #ik BH

18 il ,EGFR ik 0 #I( }* =19.56,P <0. 05,
r=—-0.386);SSTR5 5 EGFR fZ 54 JE# %Wy

N
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Fig. 2 Kaplan-Meier curves in NSCLC patients
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Fig. 3 Kaplan-Meier curves in NSCLC patients
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JRATR R ET
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BAE W) TNM 430314 (P <0.05), SSTR2A #iI
SSTRS Fifi TNM 95330 2 T A $, Z Rk il
BILAAR T S 240 P 5 58 410 o P U855 , A8 ) 3 M s 1) ¢
J'& Ui SSTR2A il SSTRS 7. 1Y ] fit 5 il 48 14 2
AKX,

NZE B2 I 58 #R G 3] EGFR 235, Il i
A3 5550 Ve P AR R A e o SRkt ™ iR e
NSCLC,EGFR i B 3K R 7 13% ~80% 4. A&
WA SR AL AR T 62 5] NSCLC f8 35 i
AUV G 55 4L 41 EGFR Y 35, 45 B B oR,
NSCLC f## EGFR FikBHYER K 56. 49% , Hoh i
1 51.5% ,BRIEN 61. 9% , fili 9 ) 26 3K R v T
filifdes . FLH EGFR 235 5 il Ji I R B C R &
P, NSCLC i35 EGFR ik 5 B3 18 P WA
515 M SR MR K/ CTNM 43 4] B 43
QSN Ao v e S | SE= 1797 S SPL P
FFIWIUS , EGFR 1Y 3R 3k 55 Jili 98 S8 25 19 30 i AH G
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EGFR #ik 5 NSCLC il J& =z 8] i 3¢ & H §i i
FETE 4, W57 % B EGFR 78 M ) &% % %
NSCLC 2Rk, IS5 HE fAHE, (HAHEFT A
F2E| EGFR 23k Bl 43 K I ifii 14 0, w] 58 5 4% 28 955
BB e Meert 251 IS A0 & B, T 40
I-TIAn T -1V TR EGFR 33543510 50. 0% .
53.8% 5 48.9% , GG AT . MK LA
i EGFR ik BHM & W5 22, AL AEAE N 24 4
H W BAR T AZRIKA(50 A ), X Sk " —
.

A MR TR R U S 2 TR R 2 R R A [ AE
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4 SSTR2A . SSTR5 7£ NSCLC £ £ 3% ik FH ¥ i,
EGFR % ik W) B & ik /b5 24 SSTR2A. SSTR5 7E
NSCLC ZHZ1H ik [P, EGFR ik £, Bl
gE WL 7R SSTR2A |, SSTRS 3 34 BH %4 49 NSCLC #;
SSTR2A .SSTR5 FH i NSCLC A= 77 WK | i )5 4
A2 EGFR FH44: ¥ NSCLC % EGFR FA4: () NSCLC
AAEIAR T 22, ik R AR KR 32k & EGFR £
N NSCLC 421 rp 1 ek S A 56, HALHI 7] fE
& SSTR. 38 = 41 il 412 ek g A= < A 4 B Rl 7 sl S 2R 1)
S RS RUATIIR7A ek ] R R

AWFSE % P, SSTR2A . SSTRS FHE2H iy 3 4F 2
TERIY N 64.5% F165.9% ,SSTR2A SSTR5 Bt
90 3 AEHAERAY N 45.2% F122.2% , AL 2 T A
4iito#m (P <0.05 ). SSTR2A Fl SSTR5 # ik A
PEF A A7 R W AT SSTR2A I SSTR5 ik BHAE
L VLI SZ AR R IRl A0 (5 AL A4 KT 96 240 B 4 78 410 T A
FHUBSS , (R ZB V3G A F) Tt i & R, Filis 25 .

EGFR FHPELLR) 3 4F A £ 0] Bk F EGFR B
PELH, 23510 30. 8% F1 69. 4% , 2% R A it 5 X
(P <0.05). W SSTR2A .SSTR5 FAM: I EGFR [H
PR IR AP B o G A b R PR P
% HAEWIE . NI SSTR2A (SSTRS 1 EGFR %34
X NSCLC A= 38 A A B i () Al B AT — 3 1Y
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[ & % X ]

[1] Ker G, Erchegyi J, Horvath A, et al. A tumor selective soma-
tostatin analog( TT-232 ) with strong in vitro and in vivo antitumor
activityl J J. Proc Natl Acad Sci USA, 1996, 93( 22 ): 12513-
12518.

[2] Fujita T, Yamaji Y, Sato M, et al. Gene expression of somatosta-
tin receptor subtypes, SSTR1 and SSTR2, in human lung cancer
lines[ J ]. Life Sci, 1994, 55(23): 1797-1806.

[3] OByme KJ, Halmos G, Pinski J, et al. Somatostatin receptor ex-
pression in lung cancer[ J ]. Eur J Cancer, 1994, 30A( 11 ):
1682-1687.

[4] Meert AP, Martin B, Delmotte P, et al. The role of EGFR expres-
sion on patient survival in lung cancer: A systematic review with
meta-analysis_ J ]. Eur Respir J, 2002, 20( 4 ): 975981.

[5] Selvaggi G, Novello S, Torri V, et al. Epidemal growth factor
overexpression collrelates with a poor prognosis in completely re-
sected non-small-cell lung cancer| J ]. Ann Oncol,, 2004, 15( 1 ):
28-32.

[6] Milas I, Komaki R, Hachiya T, et al. Epidermal growth factor re-



e R A P 2

Vol. 14

ceptor, cyclooxyenase-2 , and BAX expression in the primary non-
small cell lung cancer and brain metastases| J |. Clin Cancer Res,
2003, 9(3): 1070-1076.

[ 7] Koutsilieris M, Mitsiades C, Dimopoulos T, et al. Combination of
dexamethasone and a somatostatin analogue in the treatment of ad-
vanced prostate cancerl J |. Expert Opin Investig Drug, 2002, 11
(2):283-293.

[ 8] Cordelier P, Esteve JP, Bousquet C, et al. Charactenzation of the
antiproliferative signal mediated by the somatostatin receptor sub-
type sstS[ J ]. Proc Natl Acad Sci, 1997, 94( 17 ): 9343-9348.

[9] Kreienkamp HJ, Honck HH, Pichter D. Coupling of rat soma-
tostatin receptor subtypes to a G-protein gated inwardly rectifying
potassium channel ( GIRK1 )[ J ]. FEBS Lett, 1997, 419( 1 ):
92-94.

[10] Zapata PD, Ropero PM, Valencia AM, et al. Autocrine, regula-
tion of human prostate carcinoma cell proliferation by somatostatin
through the modulation of the SH2 domain containing protein tyro-
sine phosphatase ('SHP )-1[ J J. J Clin Endocrinol Metab, 2002,
87(2): 915-926.

[11] Taniyama Y, Suzuki T, Mikami Y, et al. Systemic distribution of
somatostatin receptor subtypes in human: An immunohistochemical
study [ J ]. Endocr J, 2005, 52(5): 605-611.

[ 12 ] Kumar U, Grigorakis SI, Watt HL, et al. Somatostatin receptors in
primary human breast cancer: Quantitative analysis of mRNA for
subtypes 1-5 and correlation with receptor protein expression and
tumor pathology[ J ]. Breast Cancer Res Treat, 2005, 92( 2 ):
175-186.

[ 13 ] Blaker M, Schmitz M, Gocht A , et al. Differential expression of so-
matostatin receptor subtypes in hepatocellular carcinomas[ J ]. ]
Hepatol, 2004, 41(1): 112-118.

[ 14 ] Meert AP, Martin B, Verdebout JM, et al. Correlation of different

markers ( p53, EGFR, c-ertbB-2, Ki-67 ) expression in the diag-
nostic biopsies and the corresponding resected tumors in non-small
cell lung cancef J ]. Lung Cancer, 2004, 44( 3 ): 295-301.

[ 15 ] Selvaggi G, Novello S, Torri V, et al. Epidermal growth factor
overexpression correlates with a poor prognosis in completely resec-
ted non-small-cell lung cancer J ]. Ann Oncol,2004,15( 1 ):28-
32.

[16 ] Volm M, Drings SP, Wodrich W. Prognosis significance of the ex-
pression of c-fos,c-jun, and c-erhB-1 oncogene product in human
squamous cell lung carcinomas| J J. J Cancer Res Clin Oncol,
1993, 11909 ): 507-510.

[ 17 ] Brabender J, Danenberg KD, Metzger R, et al. Epidermal growth
factor receptor and HER2-neu mRNA expression in non-small cell
lung cancer is correlated with survival[ J ]. Clin Cancer Res,
2001,7(7 ):1850-1855.

[ 18 ] Szokoloczi O, Schwab R, Petak I, et al. TT232, a novel signal
transduction inhibitory compound in the therapy of cancer and in-
flammatory diseases| J ]. ] Recept Signal Transduct Res, 2005, 25
(4-6): 217-235.

[ 19 ] Schwab RE, Froidevaux S, Paku S, et al. Antiproliferative effica-
cy of the somatostatin analogue TT-232 in human melanoma cells
and tumours J |. Anticancer Res. 2001,21( 1A ):71-75.

[ 20 ] Pinski J, Halmos G, Yano T, et al. Inhibition of growth of MKN45
human gastric-carcinoma xenografts in nude mice by treatment with
bombesin/ gastrin-releasing-peptide antagonist ( RC-3095 ) and so-
matostatin analogue RC-160[ J ]. Int J Cancer,1994, 57( 4 ): 574-
580.

[ KFEEHE ] 2006 - 10 -24
[ AXHmE] fPLEH

[ fEEBEH ] 2006 -12-19

0 <

0 <

- B A -

NF-kB #3185 GM-CSF (RiHZ IEENATEBER

B AS R R N B R DL I RO , R ) SR RO PR AR B R R . SRS I R A AL LU M R A Ry
TR, P 0B 8 B — Ve BORAE o AR 200 i R P 400 =2 [0 77 75 B9 — MR At PR 3R, A A R
A EEAE R AREAR S THUH — EAY

BRI A E E T N e LR R AL i St B B 0 o FHLHIE I T S i — 4, ZEros b i T
AU B PR A L S 1 B A RS AR RS , 2 B NF-wB T MM ) LA, Ji e 40 B 1) /) BRUTR B B 1 3 B S /b 1 T B 2R 1
MGALA T BERNINF . HEP R YO )5 TR FER A Al iR 0 8 A B G PERFE S T NF-«B 2l i i T~
WA R AR S LA AN R R B WR 7 B AE E— 25 FHSE RIS B E A T NTF-wB 335 P10 i J5 A0 it 32 PR a8 3% i el 2, &
L GM-CSF BFA TR MFEH . BEJE I NF-«B 3530 09 408 B &2 3235 GM-CSF, &5 RN s B M5 55 B2 (W BE 1 th A3
T BFEMEIE . H RNA THEHABL Y 7 R IESE GM-CSF % T i 40 M i B 5 R R b A0 . B , VR 3 7 1R P i
ST HIIRER T GM-CSF X T B Al oAk A 52, 2 30 GM-CSF AT LA i 2 i (2 115 A0 A 25 1y L3R

NF-kB — ELSEAE A Gl P45 20 F— e Wi 40 B R T 90 o7 e 3 T AT . VR B ST 45 SR 87K , NF-«B R fEFE i
FEMVE BT B R R R T R AR, OF H GM-CSF 2T —E R CHE R . 5 A I IR b s B % B8 M T8 B Fn
SPIRAL T A 3R R, IF ELARRE 73R 452 GM-CSE B 8 93 v B35 N HH 8077 B B 2 B I 0 AR LA

[ BaEH] %, 5 . Park BK, Zhang H, Zeng Q, et al. Nat Med, 2007, 13(1): 62-69. ]



