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Expression of p27Kip1 Protein Associated
with Poor Clinical Outcome in Human Gastric
Cancer
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Purpose: p27Kip1 protein is an inhibitor of cyclin-dependent
kinases and is thought to be a potential prognostic indicator
for numerous human cancers. We investigated the expres-
sion of p27Kip1 in gastric cancer in order to estimate its
clinical utility.

Methods: Immunohistochemical assay for p27Kip1 protein
was performed in 64 patients with primary gastric cancer.
The correlation between p27Kip1 and clinical-biological para-
meters including patient survival was analyzed.

Results: p27Kip1 expression was suppressed in 40 (62.5%)
of 64 gastric cancer patients. Expression of p27Kip1 was
significantly reduced in poorly differentiated cancers (82.1%,
23/28; P=0.015) and was also reduced in tumors with a high
S-phase fraction as compared with tumors showing a low
S-phase fraction (86.7%, 26/30, 41.2%, 14/34; P=0.0002). In
univariate analysis, the extent of the disease (P <0.001),
and reduced expression of p27Kip1 (P=0.0006) were statis-
tically significant to predict the patient's outcome, however
depth of invasion (P=0.008) and pathologic stage (P=0.009)
emerged as significant prognostic indicators in the multi-
variate analysis.

Conclusion: The expression of p27Kip1 is closely linked
with cell proliferation and differentiation of human gastric
cancer. p27Kip1 appears to have potential as a prognostic
marker in the management of gastric cancer patients. (J
Korean Surg Soc 2001;61:153-157)
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Fig. 1. Immunohistochemical staining of p27Kipl protein. Nuclei
of cancer cells are stained with p27Kipl (<200).
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p27Kipl whuje] W&-L- 646 9] 9ILEALF 409(62.5%)
oflAl AAsA A= etk p27Kipl BHAZ} Ao A
WIS AE Aol ABAL BAY w, p27Kipl L
< Az Wy Wr|(P=0.945}F Fok Hwe] Zol
(P=0.600)9}= o] giolch. e}, p27Kipl L
oAl & E3ETF B QUqkellA] ZhA(82.1%, 23/28;
P=0.015)%}-91 32, =gk S7] H-Ego] =2(86.7%, 26/30) £k
oAl S7] E-go| F2(41.2%, 14/34; P=0.0002) 73-$-Hr}
ZH4-E] Q). o]8]l A3} & Lauren’s classificationol] whE

Table 1. Correlation between clinicopathological data of gastric
cancer patients and expression of cyclin D1 and
p27Kipl protein

p27 expression (%)

Variables P-value
Low High

Depth of invasion NS
Tl 16/26 (61.5) 10/26 (38.5)

T2 5/11 (45.5) 6/11 (54.5)
T3 10/13 (76.9) 3/13 (23.1)
T4 9/14 (64.3) 5/14 (35.7)

L/N metastasis NS
Negative 18/26 (69.2) 8/26 (30.8)
Positive 22/38 (57.9) 16/38 (42.1)

Stage NS
I 16/26 (61.5) 10/26 (38.5)

I 6/9 (66.7) 3/9 (33.3)
111 10/16 (62.5) 6/16 (37.5)
v 8/13 (61.5) 5/13 (38.5)

Lauren’s classification 0.004
Intestinal 17/37 (45.9) 20/37 (54.1)
Diffuse 23/27 (85.2) 4/27 (14.8)
Differentiation 0.015
Well 1/4 (25.0) 3/4 (75.0)
Moderate 1024 (41.7)  14/24 (58.3)

Poor 23/28 (82.1) 5/28 (17.9)
Signet ring 6/8 (75.0) 2/8 (25.0)

Ploidy NS
Diploid 25/38 (65.8) 13/38 (34.2)
Aneuploid 15/26 (57.7) 11/26 (42.3)

S-phase 0.0002
<15% 14/34 (41.2) 20/34 (58.8)
>15% 26/30 (86.7) 4/30 (13.3)

NS = statistically not significant.

p27Kiple] W&-E A3 wj= $4=]Qlch. Lauren’s clas-
sificationol] W2 79 370]|(57.8%) A¥ Zoko|Q1, 27
ol(42.2%)= wuke Fokol k. p27Kiple] Wl o3t
Al vk Fofoll A 7HA%] 9 rh(P=0.004)(Table 1).

AE BAoA Bd e BAg o] &3 A, 3]
4 A9} p27Kipl Aolof] Fofgk od#Ado] 9) ) rh(Fig.
2). p27Kipl W&d-& k3l 26¢d] = 23¢4](88.5%)N A 74
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Fig. 2. Cumulative survival of the patient according to the ex-
pression of p27Kipl protein. Patients with tumors lack
of p27Kipl expression had poorer survival than other
patients (P=0.0006 by log rank test).

Table 2. Survival analysis according to the prognostic variables
of gastric cancer

Variables Univariate - Multivariate oo oy 7
analysis*  analysis

Differentiation 0.108 0053 0.6 (0.3~10)
Ploidy 0598 0561 12 (0.6~22)
S-phase 0477 0726 08 (04~16)
Depth of invasion ~ <0001 0008 2.0 (12~34)
Lymph node 0019 0535 12 (0.6~23)
metastasis

Stage <0001 0009 18 (1.1~29)
p27 <0001 0588 08 (04~15)

* = Univariate analysis was conducted using log-rank test;
results are shown as P-value; T = Multivariate analysis was
conducted using Cox Regression Model; results are shown as
P-value; | = Relative risk determined by Cox Regression
Model; 95% confidence intervals in parentheses. P-value less

than 0.05 was considered as statistically significant.
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Kipl &9 Zarh YW 73+ Sohad 2091 dey
A 169k e, chH A A WelshA
(P=0.009)9} #-5-2] Zo]|(P=0.008)7} 37042 Fo}3247|
ZHE = 19~51709D)el] F23F ol ¥ 2 4% ch(Table 2).
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£ A A3 Kipl U $7] Bl RS 5
oA ZHAP-0002)3keleh AEE] AR AEF] %
GO/G17]el|A] S7] = o]¥e] -"’“24”131 o] A ell= my
ol 3k DNA ZAL9] BA13ke) of 7] 4] urabal A2k ]_%,;oﬂ
3] BF-2-3}+= cyclin dependent kinases (cdks)2] A 3)ol]
o3l Alxe A4S Al "ok(3) AEGA o] oY
ekl 93] BTk ATAAe Al cdke] oA
E-Z (cdk inhibitors; cdkl)ol] &3l ZA =t} cdkiE= A F

T2 UFolA+=u cdkdoll gk ZAezeS Hole
INK473 2 E cdkEol] A3t AL Ho|: Kip(kinase
inhibitor proteins)7- 2.2 FAE}h(14) Kipr- cdk-cyclin
BatAloll Agtste] &g el p2iCipl, p27Kipl,
p57Kip2 Fo| ol7]el] &l ZAE+E cyclingS cyclin
A, D, E o] 9it}h(I5)

Q1A 9] AR Z A cyclin D= D4} cycline. 2 o] A A
], Gl cyclino]g} Eelt}h.(16) wekA) A D1 Aol E2l
SPIIA) Qolib A % b A iR AL G} g
o, 7 A % o] el 76l 4908 ALZAe] =
Fhstebs Aoluh.(17) HbE, p27Kiple cdke] ARFE 198
el ofulicttew FAR ghulAR ofe] HS TOF-

Bl &l k=L, cdk®} cyclin®] H-ghAof] Hzhx]o] G

]oﬂ*ﬂ S71Z9] o3 e Akl Aoz, 1 AT} GlY]
AA7L dojuhs Ao® dux Qheh(18-21) p27Kipl ]
"QQ AAR o] AlEellA] Fo =3kl AlZeA
= ZH3) cyclin DO} cdk E-3tA|9} Aetslr] wFol] 74
gt} whebA], p27Kipl S $%ke] AAol A cyclin D1 #H&
& SzgenH AEFS] 2AWAE Aot A
o7 Kot

Tkl sl qlel] oJojal o] 4 Zdysplasia)o]
= F7A T A Fol| A p27Kiple] wtdo] 7ZH4E H v}
UTh.(22) HEgE, wiFA| ZA| 2~Hlol| 4] p27Kipl 9] o]&A '
doll oafiA] Az L3}t fidvke A% Ais Bu
7 9lek23) B AFA p27Kiplat GAE B3 Aol
o F23 ABPE-0015)0] AAT, ol b Woll
A Aol ATt §AG 20T Bekevh(222.25)

p27Kipl W& i n% JA ] AEE d#A 9
2 bkt QA gAe] G AET Bax Aoz o
HA vk (2-6,26-28) e}, B ol A = p27Kipl HE
7 A3ke] W7|(P=0.945) B EF A5 Qo] (P=0.600) A
olofl & o3t AdA o]l glv HbHdl v AFollA =

p27Kipl WAz} FeFe] FAA Aolell Fodt AR ol
Ree Hof Fch(2-6) kil FA oA = Agke] ¥
(P=0.009)2t o] Zo](P=0.008)7} S1¢t 3hAke] A&
oAl 7dste SHA ol A&t £ ATl A, stage IV
groupg EJFSF FhAbe] A FAEE o, p27Kipl
o] ZH4(P=0.000060)7F 5 23k ol ¥ QIALE viElyith &
A A p27Kipl Walo] R3F Foko] FAZ A
= AAol izt A ALY F Aok 2,
p27Kiplo] o]&l HellA] FQ3t o[ F0xeta AZWH +
= e, ol £ A7 &
ola JH oz #L 7|7 AsABRE 23 3k Ao
ujfoleh ¥ W AE e g g BuHH A7t 9
orol| 4] p27Kiplo] &3} |l E oA 8840 Q)
A 9rsl7] Sl@ a3k Ao Wl

— 0

E =]

2 QiolA o] 23t SIgkzAelA p27Kipl BEL 62.5%

of| A ZrA&xo] 9L, p27Kipla} FAEL] ZA12) F 7kl
= frelg ARaAZE Aek p27Kipl AL w|E3kek
3l wRky FekollA FolEiAl ZaEe] 9l9lal, p27Kipl
o] ZHagt Aol A 2 AEI AEo] W]
k. o ellA p27Kiple- f%te] dAEE Hbdse &
FEAZAE drEh, B AT &5 3AE R
gk e e sliorzlch
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