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Abstract

AIM: To investigate the expression of P15/P16
and matrix metalloproteinase-9 (MMP-9) as well
as their relationships with the clinicopathological
characteristics in colorectal cancer.

METHODS: Immunohistochemistry was used to
detect the expression of P15, P16 and MMP-9 in
50 specimens of colorectal cancer tissues, tissues
3 cm away from cancer, and normal tissues from
resection margin.

RESULTS: The positive rates of P15 (84% vs
100%, P < 0.05), P16 (76% vs 100%, P < 0.05)
and MMP-9 expression (82% vs 0, P < 0.05)
were 84%, 76% and 82.00% in colorectal can-
cer tissues, 94%, 90% and 44% in the tissues 3
cm away from cancer, and 100%, 100% and O,
respectively, and there were significant differ-
ences among the three kinds of tissues (P < 0.05).
The expression of P15/P16 and MMP-9 were
markedly associated with the histological types,
clinical stages and lymphatic metastases. More-
over, MMP-9 expression was negatively corre-
lated with P15 and P16 expression (r = -0.834, P
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<0.05; r=-0.752, P < 0.05).

CONCLUSION: Down-regulation of P15/P16
expression and up-regulation of MMP-9 play
important roles in the invasion and metastasis of
colorectal cancer, which can help to make judge-
ment for metastasis and prognosis.

Key Words: Colorectal cancer; P15; P16; Matrix
metalloproteinase-9; Immunohistochemistry

Zhang 7ZX, Song WQ, Yan QH, Zhou BJ, Cai JH.
Expression of P15, P16 and matrix metalloproteinase-9
in colorectal cancer. Shijie Huaren Xiaohua Zazhi
2006;14(36):3521-3524

fi B
BH: #FR P15, P16AaMMP-94E 45 1% & & B
2L P o AR, FHRIT L 5 s RR HE AR AR 6y

Tk RR g R AL RS M 504 45 B R 4a
2. JEE3em A BRI EE AL PS5,
P16#=eMMP-9 & ik 649 %2 J¢.

R B, BE3 cmE W% EF AR
¥, P1589 MM &K £ 5 5] % 84%, 94% A=
100%, P16#9 &K E 55 H76% 90%
F2100%, MMP-9#4 [a 1 & ik % 53] 45 82%.
44%F=0, A B F M £ F(P<0.05). P15, P16
FaMMP-9#) k& 5 4 57 55 09 o AL A2 .
Dukespy #ifh & B F B HEMX. &H
R L PMMP-95P15. P16 2 fiAB XM =
-0.834, P<0.05; r = -0.752, P<0.05).

Z5if: P15, Pl6& ik 69 FiAAMMP-9 &k ik £
AR 2 I iz A A b Ay, — H SRR
PEREGZHRALEMFE ML T T RAY
FAEAE, BT AT IR A B R TG 0

X3 BH9E; P15; P16, MMP-9; s 2H{t

KEZ, KRR, BXIE BRE, S2281F. ShETP15,
PI6SMMP-98YRIARMBERM. BRENBLKRE
2006;14(36):3521-3524
http://lwww.wjgnet.com/1009-3079/14/3521.asp

n¥E %4

an 3% 5H R %
4m JitL ) B AR W
B (CDKS)A
W, AR R
(CDKIS)# % A
@ % 7%, P16, P15
&8 2 CDKIS
ey @A, P16,
P15& & T4 #
35 CDK4/6 3
cyclinD1 CDk4/6
AL,
4] CDk4/6 44 7% 1,
) 2m e d1 G140
PENSH. R K
P16, P15%5 & ik
=T Ak p ) P R
L, T
MP16, P153+ T it
TG H A TRM A TR
JG iR AE AR — &
HoVEA. A s
J& & & B MMP-9
A i IR R 5L e
m RSN KRR A,
T R dm B 5
B B LAz E
FadhAh.



3522

ISSN 1009-3079 CN 14-1260/R

HFRENBHE

2006F12828H 25145 5365

WA %S 5

R AFFPLS,

P16#MMP-9 &
L5 W & P R
w4 T A
Ho Bk Z ) B 4 By
TG 8 WA
77 k. RRA
VA YE B I A AR
R, H RN E
50 g 4545 R
4 % 84 35 AR HEAT
A, BE—F
JESEPL5, P164=
MMP-9 55 it 7% 6
kI BRI )G 0
FEABHEZ
Rl X &, HEEm
I 0 e R 8 9T B
H) W TG T RET
— & B ATy id vk

03I

P1SFIP16 4 4 KL A, (5] )& 1 &) J 4606 1
At 4 R - (CDK DR KR, € A7 T AN G 4k
9p21, Zwhth i H 1 BT he LAAH AL 77 L4 il cyclin-
Cdk4/6 52 5 WX PRbEE H B AL VE ], HEmIRH
1520 i S S G 1/SHS B0 R, A0 U 7Y 40 i 1 5
ST BB DNAB 140 Bk AT 73 %414 5E
o BT OB . MMP-9 0 55 45 4 1
K Ji&%(matrix metalloproteinases, MMPs)i b1 2 —,
RE A 20053 il 5 G 1) = Bl oy IV R I SR B
Hoad I 5 N2 2 Mol 1k I 12 28 e % W g
LUV, A2 b R 2EATP15, P16
FMIMMP-95 iR 28 ¥R mF s HaE b D,
AHIESE H A T 0 e g 22 T, 6
P15, P16FIMMP-97E &5 i v R AT, R
WHE 2w Rl B R R, S e
W Aa T SR W TS S AT S A 7 1A
YR bE.

1 #RF5E
1.1 A4 TR B 4 s dr A 5061, L 532841,
220, FEHE36-87(F3459.29)% . R A2 AT
TTFURATT . AR : 28151, Zhi i
1145, A A3 AR R 434038 1149, DukesZ339: A-B
127190 C-DIA231. BB EBAL A I8 g 55
3 em. BRAYIZR. A BRASE T RO BB i A
AR, WM e vp o R ], A, TR ik
P, ATHE K e e HE UMb e g (.
1.2 7 KHISPIL, P15, P16HIMMP-9i 713
F Stanta Cruz/s ). 45 50 Mok s i I ER
TR A FH 40 . AR5k D) R i 5N mn i
R, VHEASDF500 40, BUSEIEE: A
FHOROG, BHOR Ny, BHOE N2 EHO
JL 7 VB T R <5% 0%y, 6%-25% A1
A, 26%-50%K25%, =51%K3%), Yt Fifs 5
U i o 2645 5 e UM B 5 1598, 0-143 4 ]
PRI, 295 LA E A BH 5 451

Bt Ab TR IS ASS.OFAFHE T AT, L
P<0.057K V0 2 547 W i

2 BR

2.1 P15, P16/ MMP-9.1& & 1 & 7~ ) 34 R A 1
B AEMIRALER . BS993 eml 8L YIS I H 4l
Zrh, PISHYRA MR IE 253 51l 484.00%, 94.00%
F1100.00%; P16 FHPERIEZ 435 2476.00%,
90.00%#11100.00%, MMP-9 ] ¥ 235 253 551
82.00%, 44.00%F10%, 4 & F1E2 5(P<0.05)

(D).

2.2 P15, P164=MMP-95 45 17 7% 16 /K 4 F24F A2 49
* % P15, P1I6FIMMP-9) 31k 55 45 79 () 434k
FREE . Dukessr IR EL 45 #7835 35 AH G
(%2).

2.3 P15, P16 5 MMP-9& ik e948 % M 45 e 40
LU P1SPH k42141, JLrMMP-9RH¥:3441), 8451
P15BAPE (95 61 B 7 MMP-9BH 1, S Ak (r =
-0.834, P<0.05); &5 lfa i ZihP16BHPE38%I, H
HMMP-9BH 3 141, 12451 P 163k (1955 51 H 10451
MMP-9FHPE, 52 5iAH G = -0.752, P<0.05).

3 171E

£ 6 154 5 ) 30 52 4 i A 0 3R OB (CK D S)
V5. CKDS 5 4l i J4 391 5% 45 & s 4k, Rk
fa s . 52 2 AT -F(CDKIS) FIAE FH i 2Kk 3%
P16, P15 (A £ CDKISH (K R, 8 1E 41
W i R £ D15 CDK4E{C DK 64 & 1k &
Yy, fECDK4/63T 4k, AT w] A5 48 Ji Py 1) oy — Tl
9T E - P 9 R 41 R (R B) B I R 1L, 4k
TR T4 45 0 5 5% IR 7 (B2F), 4N i 1 G 13Y)
HEANSHI QAR CDK STHA RN, ) 304 g A
WriE P16, P15SH H WK 7 1) 5 CDK4/65%
cyclinD1 CDk4/65E G454, fMHICDk4/611)E
T, fFRBHR AN REREIR L, TG0k S E2Ffif B, JE
it S 32 B, AT 40 G LI NS AT,

MR R RIERZAZ B ZHEM LGS
TERR, P B 22 Tl 55 DR U0 R0 40 255 R (1 2R,
i E 547 4-5A LR ) e i AR Ak, iy HL AR 5 58
BIRFA R, IEFHE— IR R, PL6ZEA
PN EZ TR FrE S - & W s i AL R |
JURR: F v AT Al T R, IR O B T
W AR, ATREREPLS. WFFURIL, P15
LGP 163E A K 7= e Vr 22 NS S o iy A 4l
bk & AR B, I S0 IR 40 M G R A AR KB
AP et al "W HIP16FE IR F AL IS T 7E K
g 1R R A R g T E AR . PISFAP 16 A
T A0 9 5 TR SR M v () S EE A LT A 30 T — 3K
[ H .

5] 3 A1 2% F AN [F] IR TH P LS, P16
FOB AT R, 4 LR I, AS [ 1 i gge 41 21
P15, P16JE PRIk SR AR AH ], A 5G4 pdi 1)
RIER D, BN IR et al ™R8 45 P16 5 H
RIE RN T78.9%. WAL T HATHIWFFLLE R, 1
# e U0 46 s B AEAEPLS, P16IERI Rk %,
IXHT AL o 48 e R AR ISR S et al®

www.wjgnet.com



KEZ, & SHEEEP15, P16SMMP-98IZRIA RABx it 3523
& 1 P15, PI6RIMMP-97ELEFEE REISBAIRIAIES (7 = 50) [ EAuE A
KR e k%G
(MMPs): £ —21
454 P15 P16 MMP-9 & TR A
A PRI 9% P PRI 9% P pEIE 9% P 28R G By Rk,
& % £ ILMMPs
7R 42 84.00 <0.05 38 7600 <0.05 41 82.00  <0.05 KA R E20 %
553 cm 47 94.00 45 90.00 22 44.00 W EETHS A
TIEAR 100 100.00 100 100.00 0 0.00 R IREITAL, S

+® 2 P15, PI6FIMMP-9 5 & i IR R RHMIERV R FR

P15 P16 MMP-9
RESH 0 mg w P Bl % ST % P
DEE
I=Yalid 28 26 92.86 <0.05 24 85.71 <0.05 20 71.43  <0.05
DEDLE 22 16 72.73 14 63.64 21 95.45
APEEA /N
<5cm 2119 90.48 >0.05 17 80.95 >0.05 18 85.71 >0.05
>5cm 29 23 79.31 21 72.41 23 79.31
RERE
KRBERE 24 21 87.50 >0.05 22 91.67 <0.05 18 75.00 >0.05
2EXRE 26 21 80.77 16 61.54 23 88.46
Dukes/) A
A-B 27 26 96.30 <0.05 24 88.89 <0.05 21 91.30 <0.05
Cc-D 23 16 69.57 14 60.87 20 74.07
Ntz
7c 27 26 96.30 <0.05 24 88.89 <0.05 21 91.30 <0.05
= 23 16 69.57 14 60.87 20 74.07

IRAE R L2 AL 10 P IS B R 4 13.8%, G
W 2 S R 1 T 9 B M 264 52.9%, TR 41
RIEPPISEIE AT & d T ARl A4
gt s S SURE R R B S T T R, B R I
FEREE . Dukessr WA Rk R 45 B 41P15,
P163%IA M BIRAK, $27RP15, P16FE A [ 3, {12
HET IR .

P15 5P16IEKI7 B AHAR, YA T-9p21, 3
SE IR G A A% A 1R )7 5145 93 % AR R, HLAH Y 7= 4
90% A [YEPE, (H 3 AW #4T N H A e 4 A
[F]. P15A] 32 A KEALR 7 B(TGF-B)ifs AR IA
w2305, MP160AZTGF-BHTH S, Pl6RIA
JKP- B2 R4 S K7 BRI Y, P1SZRIE A Yy
RbFE S 7 B4, 70500 N, W RiA T
WAHCHE, 38 RISAEEA RN, e R &k
AR SE AR RN, S 2 N B
PRI AT R R, PISHIP167E4:
HAT AR DG, TE W P R 2k B B 3 S0
JAWIE W, —F DhREnT e i HAME. P15
P16 IA 55 5 i 2 VI AE G, Sl SRRy
JIERIMPISFIP165E FIRIA, 1780 T ek &5 W

MMP-9,MMPs S5 ¥ B Z 4, HSoPata
FiDancewicz T 19744 M H PR A1 U $E 2l i A5 1)

www.wjgnet.com

— PR AR, T 19894 IE a4, T s
BN, ReE MR TR A i A R b R
M IV, VR EF B RY. David er al'™
K H o AVERF IR I, 5 154 ZE AR L,
B ZAMMPs R IL B BT 5, MMPs B
WM e, Sier er al™ WIS R Wk, Bl
ZIMMP-94 1 i 2 v F-40T 1) 158 B e, 3L
fr e B i R AR AT AR R Ak,
VF 2 2238 X MM P-9 A R A 5T, Wz A
et al'"*")\ Ny, MMP-9 5 J5UR 1E TR 28 55 o A K.
B et al'™M )\ I MMP-91E B ¥ (1012 28 5 56 k5 h
i HE AR H.

ENEZ N I B R R N N = A
MMP-9TEKIE, TMHE 53 cmI R 4121
PERIE R 551 J344.00%K182.00%, A &M%
FE(P<0.05). 5KWAMK et al" 5T R A 240 K
IR 3 B R 4 A SR A S R B [ L
T S T R ) ) R 2 29 e B 1 g
MMP-9R] e 2 5 T 45l kA kiR,
M EE) F R IM M P-9 BH Yk 9 40 i S bR sl A
oA, HZ2A TRl g alis sin g, #en, B
RS Y B IR A0 i 22 7T R 8 4 ) 3R T B
JEI I, DRI AR A 45 Jie o8 4 e o SR 3045 2 . Mo
I 1038 AL B 7 1B Dukes A-BIIAT ik [ 45 5

RE . AR %
AL Fo B A o
R, TH RN TG0
RAERIEHEL
MMPs #9 % ik Fo
EALA £,



3524 ISSN 1009-3079 CN 14-1260/R HFRENBEYE  20060F1283288  $14% 3657
[ TERaR: Xt B PHTEZS51 .85%, C-DHJTCR T 45 5 75 20 BH M KW, Vogelstein B. Deletion of P16 and P15 genes in
K S8 At 2504 brain tumors. Cancer Res 1994; 54: 6353-6358

P N N
S 3emi B R
e
P15, P16f2=MMP-9
FEE AR,
Kt T P15, P164=
MMP-9 5 % 7 %
W& JR % 32 4 AE 64
*AR, EREWA=
5 4R R0 4R
2. #HHE i
X, AR Bt
W T AR R R
RG o F) b 34
T EBARIE.

#86.96%, H AT B V22 7(P<0.05); BT Dukes
G AT LA Sz e g v 0 R B IR R R, DT U
MM P-9 [ 435 15 IiJss 41 23 (4= 28 0k 52 1E AR O,
XAB UL MMP-97E 85 i i K e . R IR
MR T EEEM. AN EE DA
KR, 5 E AR er al'™FoT 5 R —
2,

AR KB, P15, P16 5MMP-97E 45 i
S AN L g B TR S AT DG, EPMM P-9BH 1 5 5,
P15. P16FHYEFEAR, P15, P16FHYE/MMP-9[]
PR R A Ik R 6 e B RN R B (R L4 S 5K
THABAEATA, ] LAERIP15, P16 5 MMP-9
TR e W R A R I R AR e A DG BE
JLFEAER. Br ARG A P15, P16 5 MMP-97E 2|
T bR A= ) 2 AT S B U O T TR

4 SENH

1 Kamb A, Gruis NA, Weaver-Feldhaus J, Liu Q,
Harshman K, Tavtigian SV, Stockert E, Day RS 3rd,
Johnson BE, Skolnick MH. A cell cycle regulator
potentially involved in genesis of many tumor
types. Science 1994; 264: 436-440

2 Kang GH, Shim YH, Jung HY, Kim WH, Ro JY,
Rhyu MG. CpG island methylation in premalignant
stages of gastric carcinoma. Cancer Res 2001; 61:
2847-2851

3 Tsujie M, Yamamoto H, Tomita N, Sugita Y, Ohue
M, Sakita I, Tamaki Y, Sekimoto M, Doki Y, Inoue
M, Matsuura N, Monden T, Shiozaki H, Monden
M. Expression of tumor suppressor gene P16(INK4)
products in primary gastric cancer. Oncology 2000;
58:126-136

4 Zhao GH, Li TC, Shi LH, Xia YB, Lu LM, Huang
WB, Sun HL, Zhang YS. Relationship between
inactivation of P16 gene and gastric carcinoma.
World | Gastroenterol 2003; 9: 905-909

5 Li FC, Li YH, Zhao X, Fu WN, Xu ZM, Li ZG, Sun
KL. Association of homozygous deletion of P15
and P16 gene and amplification of EGFR gene in
laryngeal squamous cell carcinoma. Yi Chuan Xue
Bao 2004; 31: 109-113

6 Qin Y, Liu JY, Li B, Sun ZL, Sun ZF. Association of
low P16INK4a and P15INK4b mRNAs expression
with their CpG islands methylation with human
hepatocellular carcinogenesis. World | Gastroenterol
2004; 10: 1276-1280

7 FBEE THUK EE, TR AP, b, PRI
DN AR KGR AN R MR . TR
e NIBfARE 2006; 14: 1699-1703

8 TRim, TR, EtE, VETE EipEPl6E AR
S N HURE S B fiiEglR 7 2001; 6: 105-107

9 HEN MRromt mfRfE, IR P16, PISEETER
FENFERAIR A T gk, hEEEAE 2002; 12:
293-300

10 Jen J, Harper JW, Bigner SH, Bigner DD,
Papadopoulos N, Markowitz S, Willson JK, Kinzler

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Zhou M, Gu L, Yeager AM, Findley HW. Incidence
and clinical significance of CDKN2/MTS1/P16ink4A
and MTS2/P15ink4B gene deletions in childhood
acute lymphoblastic leukemia. Pediatr Hematol Oncol
1997; 14: 141-150

Nagase H, Barrett A], Woessner JF Jr. Nomenclature
and glossary of the matrix metalloproteinases. Matrix
Suppl 1992; 1: 421-424

Kumbla L, Bhadra S, Subbiah MT. Multifunctional
role for fetuin (fetal protein) in lipid transport.
FASEB | 1991; 5: 2971-2975

David L, Nesland JM, Holm R, Sobrinho-Simoes
M. Expression of laminin, collagen 1V, fibronectin,
and type IV collagenase in gastric carcinoma. An
immunohistochemical study of 87 patients. Cancer
1994; 73: 518-527

Sier CF, Kubben FJ, Ganesh S, Heerding MM,
Griffioen G, Hanemaaijer R, van Krieken JH,
Lamers CB, Verspaget HW. Tissue levels of matrix
metalloproteinases MMP-2 and MMP-9 are related
to the overall survival of patients with gastric
carcinoma. Br | Cancer 1996; 74: 413-417

SR, N, (P, TR, TRl JETemEN
W95 R M RAR ZREEAS R RHOWIPIT . SFeiE
Fe% 2003; 8: 35-37

i, XIpgfE, FEiE. Hmd4Angiopoietin it
MMP_9FKAE L. HFE ARG 2005; 13:
299-302

SRR, YRR, 1Y, ERIRIR. MMP-2FIMMP-9 &
PSS ks k. SR ATH IR 2005; 13:
2494-2497

Ikeda S, Kimura H, Shibata T. Correlation between
expression of MMP-7 in gastric submucosal invasive
carcinoma and lymph node micrometastasis. Rinsho
Byori  2002; 50: 196-201

Ajisaka H, Fushida S, Yonemura Y, Miwa K.
Expression of insulin-like growth factor-2, c-MET,
matrix metalloproteinase-7 and MUC-1 in primary
lesions and lymph node metastatic lesions of gastric
cancer. Hepatogastroenterology 2001; 48: 1788-1792
Liu XP, Kawauchi S, Oga A, Tsushimi K, Tsushimi
M, Furuya T, Sasaki K. Prognostic significance of
matrix metalloproteinase-7 (MMP-7) expression at
the invasive front in gastric carcinoma. Jpn | Cancer
Res 2002; 93: 291-295

Matsuoka T, Yashiro M, Sawada T, Ishikawa T,
Ohira M, Hirakawa K, Chung YS. Effect of a matrix
metalloproteinase inhibitor on a lymph node
metastatic model of gastric cancer cells passaged by
orthotopic implantation. | Exp Clin Cancer Res 2001;
20: 213-218

Yonemura Y, Endo Y, Fyjita H, Kimura K, Sugiyama
K, Momiyama N, Shimada H, Sasaki T. Inhibition of
peritoneal dissemination in human gastric cancer by
MMP-7-specific antisense oligonucleotide. | Exp Clin
Cancer Res 2001; 20: 205-212

Park MJ, Kim MS, Park IC, Kang HS, Yoo H, Park
SH, Rhee CH, Hong SI, Lee SH. PTEN suppresses
hyaluronic acid-induced matrix metalloproteinase-9
expression in US87MG glioblastoma cells through
focal adhesion kinase dephosphorylation. Cancer Res
2002; 62: 6318-6322

B Fu % Zoemr

www. wjgnet.com



