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Abstract

AIM: To explore correlations among the
expression of gastrin (GAS), somatostatin (SS),
P16™ PP Cyclins, and Cyclin-dependent-
kinases (CDKs) in large intestine carcinomas.

METHODS: Seventy-nine resected large intestine
carcinomatous specimens were randomly select-
ed. GAS, SS, p16INK4a, p21CIP1, Cyclin D1, Cyclin E,
Cyclin A, Cyclin B1, CDK2, and CDK4 were de-
tected by immunohistochemistry (Streptavidin-
Peroxidase, SP).

RESULTS: Positive expression rates of Cyclin
D1, CDK2, CDK4, and Cyclin A were signifi-
cantly higher in cases showing high or medium
expression levels of GAS than in cases with low
GAS expression. The positive expression rates of
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P16™* and P21 were the reverse. The posi-
tive expression rate of Cyclin E was significantly
lower in the high and middle SS expression
groups than in the low SS expression group. The
positive expression rate of P21“"" was signifi-
cantly higher, and that of CDK2 was significant-
ly lower, in the high and middle SS expression
groups compared with the low SS expression
group. The integral GAS/SS was positively cor-
related with Cyclin D1 (r = 0.252), Cyclin E (r
= 0.387), Cyclin A (r = 0.466), CDK2 (r = 0.519),
and CDK4 (r = 0.434, P < 0.01), but negatively
correlated with P16™** (r = -0.385) and P21°"" (r
=-0.454, P <0.01).

CONCLUSION: The regulation and control of
GAS and SS in large intestine carcinoma cell
growth may be directly related to the abnormal
expression of p161"**, p21“"™, Cyclin D1, Cy-
clin A, CDK2 CDK4, and Cyclin E. The integral
GAS/SS may be considered an important evalu-
ating target for clinical determinations of the
biological behavior of large intestine carcinomas.
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-+ - o+ - o+ - o+ - o+ - + = -+ = -+

GAS

High 14 11° 6 8 0 14° 1 13 13° 3 11° 10 4° 9 &

Middle 23 170 12 11 4 19° 6 17 3 20° 5 18 15 & 13 10°

Low 42 23 19 31 11 19 23 14 28 21 21 24 18 16 27 13 29

SS

High 11 6 b5 0 1° 3 8 2 9 3 4 4 7 2 9

Middle 23 9 14 18 5 7 16 6 17 16 9 14 12 1 17°

Low 45 17 28 21 24 13 32 13 32 10 35 16 29 24 21 25 20

°P<0.05, °P<0.01 vs ANEIERRIKA; P<0.05, “P<0.01 vs ANAEXFRIALE.
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2T BE T e = 6.212, % une = 5.325,
¥#1P<0.05); CDK27ES ALK A AL I BH MR AR
(77.8%) W B = FSSmRIE A (27.3%), ERH
B (°=8.151, P<0.01). P16™" /eSS &kl
(63.6%) R IELL(47.8%)IF) B E % ik ] b
TR R 4(46.7%), H34L MM E i 2 76
B = 1.049, P>0.05); Cyclin D1. CDK4
TES SR IEZH P E R 1L %(62.2% 64.4%) 1
T-SSEIRIEL(45.5% 36.4%), 1341 A] A LL A

FERIBFNE(C = 1.038, 1= 2.868, $4P>0.05);
Cyclin A, Cyclin BIZESSERIELA(72.7%,
81.8%). FHEILL1(69.6%, 73.9%). LF k4]
(71.7%, 71.1%)BIPE R H A 2 5 06 i P (y =
0.039, = 0.554, ¥JP>0.05, £1).

2.3 KEGAS/SSH=A X #5457 T ALt 48 X 1
GAS/SSZE EjCyclin D1, Cyclin E. Cyclin A
CDK2. CDK4¥ @ mfor £ R IEMHKCr, =
0.252, P<0.05; r,= 0.387, *r, = 0.466, “r,= 0.519,

www.wjgnet.com



=, 5 ApEBMR. ERIROFALEBSDREHEEERGERIL

1925

= 0.434, $4P<0.01), H5P16™*, P21 E A
I IE R BT, = -0.385, P'r,= -0.454,
#1P<0.01); 1MiCyclin B15 RS20 JCIH B AH
*(®'r,=-0.108, P>0.05).

3 111E

KRB kB Z AW E. 2APK,
AW B 2N R S AR R 5 2% (R B I A,
dot i YA B — AN L [R] (0 2197 - 48 B S8 ST 61 1
IR, WA 25 2 38 0 I 98 0k A 4 iR ) 30 ¢tk 9
RO A NGl Sy G2, M4 E
B, AN H s AT B, Re LT 50 A
I, B2 4 1R 1 4 A A S ML s
Loy FIRAENLHI K 40 5 I 8 A (cyelin)y 40
i JE 3 B AR B (cy clin-dependent kinase,
CDK) LA 4l Mo J& 1 & (1 g 4 il ) (cy clin
kinase inhibitor, CKI)3F 4> ¥ [FAH HAEH], T
CKI%> Ay il B A 51 (TN K 4) FlRUEE R P 52
(CIP/KIP)PiE, P16™*, P21°"" /3 B HINKAA!
CIP/KIPZK G MIARER, 7040 i J& i i 4 ke £
VRS 22 CDR R IR S i 40 P 3
FERUTIIAZ L, Atk OB T-cy cLin ¥ 4H i 4 ]
B S s AIPE R IE . BB S R Akl
Jfi =3 CDKA CDK1(CDC2). CDK2. CDK4.
CDKS5. CDK6. CDK7(CAK)™™. 4l i i 9] &A1
Cyclin B1. Cyclin A\ Cyclin E. Cyclin DI,
D2. D3. MICDK Y5 cyclinff4s 51 4 &2 41 i
JEI AL 3 B FIHEAT () 2 B4 22,

AR, GAS. SSXTH A & 45 1t 5T
AT —@ruk . FRATHT I ORI, Kl
HIZRGAS. SSMIFRIEF 15 I 4 i 34 5 2 D)
FHOG, GASTRIL ATy, JEAH I3 58 7% 1 &
f, TS SR 5 FoAH e, 6F 40 1 34 5 A5 400 1
YEHI®Y. Shen et alk I, GASHENEHE K 4N i
[IDN A JER A5 i, TG A SIS PUAI N A %
REAI T 08 32 13X — Dy e, A0 K Mg s 4 A
GO/G U 2SI AIG2, M. Torrisani er a/™"
N A 55 52 A 2 gk i JE i R 4 e 4 i
P16"™ 35 [K 5845 S 5065 4N i A 391 9708 45 T g
AT, Celinski et a/PWF58 B, SSH] ATt
P16 1 LA A R B BRS04 A
JL B G UIHE NS, DA T A 22 40 il Jen 9 4 o A<
(1. Song et al* &I, G-17RES T M w41 iy
Cyclin D1k ek, i s AGLIEASIH,
1M 35040 ez P42 K. Charland er al®" &3,
PR AN i AR KA S e LRP21°T R

www. wjgnet.com

SR ZIFIHICyclin EFIZRIAFICDK2 TGPk, 7]
XTProfERAATFIHIE , BeR 4641 e MG 1
IARISHARHAL, T4 g 4E. Zhao ef al™
R, AR AKANZE R ALy Bt K vy 400 1 R A
(R HE B, Atb, = B I iR 40 i 3 R GO/G T
A, T AN A I A A e R A ) O ke S IR
(10, 3 — 240 ) 300 S 0 A 3 b k1 1
p27""(CKIsHLH 1L, FifCyclin E-CDK2&
G RIBERSEIN. HIE T GAS. SSXHH
A T it 96 20 A 5 PR I 2 A7 T R iR A
UK G, BATII S 45 R B, GASE
I 7K G, Cycelin D1, Cyclin A, CDK2.
CDKA[I B PR IE s, P16, P21
FAR. SRgh U, GA SR HE K i 41 o 184 4
A g e K4 fiCyclin D1, Cyclin
A. CDK2. CDK4H:H I £IE, ffiCyclin D1-
CDK4. Cyclin A- CDK2E & YH/KF-1 5, 3
MAFIAFIGL. S. G2 4 e 2, sumd
Jit S 3 R RE, (e Bk k. HANG A SIE AT IE
AR A P 16™ . P21 B 1RIE, I
I 95 TP16™ < P21 LRI e 4N i 5 G 134
XTCDKAMHFHIVEHFAEGL/S. Sv G2/M X}
CDR2MHHIMEH], 3 CDK2. CDK4idF ik,
IR G U SHIIERE XG1/S. G2/M
WA, R K an iR B 5. DR FRATAA,
G A SKF R e 40 o J& 30 1R V42 407 55 n] BEAEG L
S G2, MISSHKILMIA T, P21 PR
KGR, Cyclin Ev CDK2F) P IA F K.
IS SO R W 40 ) S 8 4 — 7 T R R
WRTAEEE T K 4 P21 R A RIA, i
B T P21 AE AN A HIG /S S. G2/M
6P CDR2 I, 33 CDK2 IRk, i
MM FIAG1/S. G2/M ML e 28 1R K S 1 BH ir,
0541 240 PR . 53— T TR A e 0 K 4 i
Cyclin E. CDK2JE[I {34, ffiCyclin E -CDK2
AWK BRAR, 128 0 48 i G 19 21 S 3
Ak, A 1E NS 20 B gD, LA 54 i
J) BBEL S, P40 Mg g, DR, S SR e 4l
i S I P 3T 5 AT BEAEG /S G2/MIHIKAS 5
AL RIS, M.

KT H S HGAS. SSEEAWITT R BLGAS/
SSHUAR AR B S IR K e (1038 3 A0 40 2
PE, WKW itk A R AL R 4y
TRFRE . IR 05, JLGAS/SSFSy LUAE I T
MIEMR R, K FRAEEENE L. A
S SE R R GAS/SSRIAR A LA AR L



1926

ISSN 1009-3079 CN 14-1260/R

HRENBHE

200786818H 251565 5175

Cyclin D1, Cyclin E. Cyclin A. CDK2. CDK4
o ERB BB IEAK, 5P16™ . P21 R
WA FOR K ALIGAS. SSI
FIB, B 40 Mo 8 0 43 D] 7 Rk R
AT e A i R AR K RN L 2 —.
XK HEG AS/SSHUr LA K 3BT, wTAE R IR
KA AT A (0 TPl Fia b,

10

2B

Gurevich L, Kazantseva I, Isakov VA, Korsakova N,
Egorov A, Kubishkin V, Bulgakov G. The analysis
of immunophenotype of gastrin-producing tumors
of the pancreas and gastrointestinal tract. Cancer
2003; 98: 1967-1976

Cho KH, Lee HS, Ku SK. Changes in gastric
endocrine cells in Balb/c mice bearing CT-26
carcinoma cells: an immunohistochemical study.
Eur ] Histochem 2006; 50: 293-300

Saga T, Tamaki N, Itoi K, Yamazaki T, Endo K,
Watanabe G, Maruno H, Machinami R, Koizumi
K, Ichikawa T, Takami H, Ishibashi M, Kubo
A, Kusakabe K, Hirata Y, Murata Y, Miyachi
Y, Tsubuku M, Sakahara H, Katada K, Tonami
N, Yamamoto K, Konishi J, Imamura M, Doi R,
Shimatsu A, Noguchi S, Hasegawa Y, Ishikawa O,
Watanabe Y, Nakajo M. Phase III additional clinical
study of 111In-pentetreotide (MP-1727): diagnosis
of gastrointestinal hormone producing tumors
based on the presence of somatostatin receptors.
Kaku Igaku 2003; 40: 185-203

Schally AV, Szepeshazi K, Nagy A, Comaru-Schally
AM, Halmos G. New approaches to therapy of
cancers of the stomach, colon and pancreas based
on peptide analogs. Cell Mol Life Sci 2004; 61:
1042-1068

Tejeda M, Gaal D, Hullan L, Hegymegi-Barakonyi
B, Keri G. Evaluation of the antitumor efficacy of
the somatostatin structural derivative TT-232 on
different tumor models. Anticancer Res 2006; 26:
3477-3483

Cao J, Yu JP, Liu CH, Zhou L, Yu HG. Effects
of gastrin 17 on beta-catenin/Tcf-4 pathway in
Colo320WT colon cancer cells. World | Gastroenterol
2006; 12: 7482-7487

Ferrand A, Kowalski-Chauvel A, Pannequin
J, Bertrand C, Fourmy D, Dufresne M, Seva
C. Glycine-extended gastrin activates two
independent tyrosine-kinases in upstream of
p85/p110 phosphatidylinositol 3-kinase in human
colonic tumour cells. World | Gastroenterol 2006; 12:
1859-1864

Ogunwobi OO, Beales IL. Glycine-extended gastrin
stimulates proliferation and inhibits apoptosis in
colon cancer cells via cyclo-oxygenase-independent
pathways. Regul Pept 2006; 134: 1-8
Triantafillidis JK, Merikas E, Govosdis V,
Konstandellou E, Cheracakis P, Barbatzas C,
Tzourmakliotis D, Peros G. Increased fasting
serum levels of growth hormone and gastrin
in patients with gastric and large bowel cancer.
Hepatogastroenterology 2003; 50 Suppl 2: cclvi-cclx
Sadji-Ouatas Z, Lasfer M, Julien S, Feldmann G,
Reyl-Desmars F. Doxorubicin and octreotide induce

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

a 40 kDa breakdown product of p53 in human
hepatoma and tumoral colon cell lines. Biochem |
2002; 364: 881-885

Watson SA, Morris TM, McWilliams DF, Harris
J, Evans S, Smith A, Clarke PA. Potential role of
endocrine gastrin in the colonic adenoma carcinoma
sequence. Br | Cancer 2002; 87: 567-573

Mao JD, Wu P, Xia XH, Hu JQ, Huang WB, Xu
GQ. Correlation between expression of gastrin,
somatostatin and cell apoptosis regulation gene
bcl-2/bax in large intestine carcinoma. World |
Gastroenterol 2005; 11: 721-725

Hartwell LH, Kastan MB. Cell cycle control and
cancer. Science 1994; 266: 1821-1828

Arisi E, Pruneri G, Carboni N, Sambataro G,
Pignataro L. Prognostic significance of P27 and
cyclin D1 co-expression in laryngeal squamous cell
carcinoma: possible target for novel therapeutic
strategies. | Chemother 2004; 16 Suppl 5: 3-6

Kudo Y, Kitajima S, Ogawa I, Miyauchi M, Takata
T. Down-regulation of Cdk inhibitor p27 in oral
squamous cell carcinoma. Oral Oncol 2005; 41:
105-116

Bosco EE, Knudsen ES. RB in breast cancer: at the
crossroads of tumorigenesis and treatment. Cell
Cycle 2007; 6: 667-671

Tvegard T, Soltani H, Skjolberg HC, Krohn M,
Nilssen EA, Kearsey SE, Grallert B, Boye E. A
novel checkpoint mechanism regulating the G1/S
transition. Genes Dev 2007; 21: 649-654

Joshi KS, Rathos MJ, Mahajan P, Wagh V, Shenoy
S, Bhatia D, Chile S, Sivakumar M, Maier A, Fiebig
HH, Sharma S. P276-00, a novel cyclin-dependent
inhibitor induces G1-G2 arrest, shows antitumor
activity on cisplatin-resistant cells and significant
in vivo efficacy in tumor models. Mol Cancer Ther
2007; 6: 926-934

Yang SH, Chien CM, Chang LS, Lin SR.
Involvement of c-jun N-terminal kinase in G2/M
arrest and caspase-mediated apoptosis induced by
cardiotoxin III (Naja naja atra) in K562 leukemia
cells. Toxicon 2007; 49: 966-974

Huang X, Di Liberto M, Cunningham AF, Kang
L, Cheng S, Ely S, Liou HC, Maclennan IC, Chen-
Kiang S. Homeostatic cell-cycle control by BLyS:
Induction of cell-cycle entry but not G1/S transition
in opposition to p18INK4c and p27Kipl. Proc Natl
Acad Sci U S A 2004; 101: 17789-17794

Gibson SL, Dai CY, Lee HW, DePinho RA, Gee
MS, Lee WM, Furth EE, Brensinger C, Enders
GH. Inhibition of colon tumor progression and
angiogenesis by the Ink4a/Arf locus. Cancer Res
2003; 63: 742-746

Chai J, Charboneau AL, Betz BL, Weissman BE.
Loss of the hSNF5 gene concomitantly inactivates
P21CIP/WAF1 and P16INK4a activity associated
with replicative senescence in A204 rhabdoid tumor
cells. Cancer Res 2005; 65: 10192-10198

Allal AS, Gervaz P, Brundler MA. Cyclin D1, cyclin
E, and P21 have no apparent prognostic value
in anal carcinomas treated by radiotherapy with
or without chemotherapy. Br | Cancer 2004; 91:
1239-1244

Zhao P, Hu YC, Talbot IC. Expressing patterns of
P16 and CDK4 correlated to prognosis in colorectal
carcinoma. World | Gastroenterol 2003; 9: 2202-2206
Wong NA, Mayer NJ, Anderson CE, McKenzie HC,

www.wjgnet.com



=, 5 ApEBMR. ERIROFALEBSDREHEEERGERIL

26

27

28

29

30

31

32

Morris RG, Diebold ], Mayr D, Brock IW, Royds
JA, Gilmour HM, Harrison DJ. Cyclin D1 and
P21 in ulcerative colitis-related inflammation and
epithelial neoplasia: a study of aberrant expression
and underlying mechanisms. Hum Pathol 2003; 34:
580-588

Chim CS, Wong AS, Kwong YL. Epigenetic
inactivation of the CIP/KIP cell-cycle control
pathway in acute leukemias. Am | Hematol 2005; 80:
282-287

Kim KT, Han SY, Jeong JS. Expression of G1 cell
cycle regulators in rat liver upon repeated exposure
to thioacetamide. Korean | Hepatol 2007; 13: 81-90
Lolli G, Johnson LN. Recognition of Cdk2 by Cdk7.
Proteins 2007; 67: 1048-1059

Upadhyay D, Chang W, Wei K, Gao M, Rosen
GD. Fibroblast growth factor-10 prevents H202-
induced cell cycle arrest by regulation of G1 cyclins
and cyclin dependent kinases. FEBS Lett 2007; 581:
248-252

Ferrer JL, Dupuy ], Borel F, Jacquamet L, Noel JP,
Dulic V. Structural basis for the modulation of
CDK-dependent/independent activity of cyclin D1.
Cell Cycle 2006; 5: 2760-2768

Hsiao YC, Hsieh YS, Kuo WH, Chiou HL, Yang SF,
Chiang WL, Chu SC. The tumor-growth inhibitory
activity of flavanone and 2'-OH flavanone in vitro
and in vivo through induction of cell cycle arrest
and suppression of cyclins and CDKs. | Biomed Sci
2007; 14: 107-119

Ely S, Di Liberto M, Niesvizky R, Baughn LB, Cho
HJ, Hatada EN, Knowles DM, Lane ], Chen-Kiang

33

34

35

36

37

38

S. Mutually exclusive cyclin-dependent kinase
4/cyclin D1 and cyclin-dependent kinase 6/cyclin
D2 pairing inactivates retinoblastoma protein
and promotes cell cycle dysregulation in multiple
myeloma. Cancer Res 2005; 65: 11345-11353

S, A, PiE, S, RO, woP. Kz Ei
R AERNFERASHIEHEEAE TR, Pt
KrfRERE 2003; 20: 947

Torrisani J, Buscail L. Molecular pathways of
pancreatic carcinogenesis. Ann Pathol 2002; 22:
349-355

Celinski SA, Fisher WE, Amaya F, Wu YQ, Yao
Q, Youker KA, Li M. Somatostatin receptor gene
transfer inhibits established pancreatic cancer
xenografts. | Surg Res 2003; 115: 41-47

Song DH, Rana B, Wolfe JR, Crimmins G, Choi
C, Albanese C, Wang TC, Pestell RG, Wolfe MM.
Gastrin-induced gastric adenocarcinoma growth
is mediated through cyclin D1. Am | Physiol
Gastrointest Liver Physiol 2003; 285: G217-222
Charland S, Boucher MJ, Houde M, Rivard N.
Somatostatin inhibits Akt phosphorylation and
cell cycle entry, but not p42/p44 mitogen-activated
protein (MAP) kinase activation in normal and
tumoral pancreatic acinar cells. Endocrinology 2001;
142:121-128

Zhao B, Zhao H, Zhao N, Zhu XG.
Cholangiocarcinoma cells express somatostatin
receptor subtype 2 and respond to octreotide
treatment. | Hepatobiliary Pancreat Surg 2002; 9:
497-502

W AT iR EORAE

ISSN 1009-3079 CN 14-1260/R 20074F FRAC A TH: Fide N ik Ze ik

o THE o

£F52006F A e A MAR TR AR R G AR

TR, S HESD AT R Sl I BRI R e, v e e AR LG R AR LV R R RO T
FERIEH T 200647 J T TR VAL AR, IR ZPEIR 2 200548 B 1 V545 AW 196 R 1, b, ALRHIHTI110
By BHETI86H. PEATL RN — (L) WITIIL88FN, Frh it BHIITI42F0, BHHITI46F, M4H k7 E
i S A A N A2l UL 10350, Jorh Ak RHI Tl 64, RHE T3, =T3S, Hrtt:
RHYFIARE, BRI VR, (P3ELpe 8 Zeee i, WP HE MARR . Wi RSB AT 2007-01-30)

www. wjgnet.com



