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Prognostic Significance of p53, c-erbB-2, nm23 and Ki-67 Expression in
Patients with Advanced Gastric Carcinoma
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Purpose: We investigated the prognostic impacts of p33, c-erbB-2, nm23 and Ki-67
expression in patients with stage 11 and IHA gastric carcinoma who underwent curative
{RO) resections.

Materials and Metheds: 261 paraffin-embedded gastric carcinoma tissues (stage II, 121;
stage IIIA, 135) were stained with the monoclonal antibodies, p53, c-erbB-2, nm23 and
Ki-67 using the labelled streptovidin biotin method. The positivity was determined by two
pathologists who were kept blind for the patients’ outcome.

Results: The overexpression was seen in 51.7% for p53, 11.9% for c-erbB-2, and 70.1%
for nm23. The mean Ki-67 labelling index was 25.5+ 16.7. The rates of overexpression
between the stage II and stage ITTA were not significantly different in all these molecules.
Ovetexptession of p33 was more likely to be associated with old age and lymph node
metastasis. Overexpression of c-erbB-2 was more likely to be associated with Borrmann
type 1, II and well-differentiated -tumor. However, nm23 was more frequently expressed
in patients with older age and well-differentiated tumor. In survival analysis, the
overexpressions of p53 and Ki-67 were significantly associated with poor prognosis of
the patients (p<0.01), but c-ertbB-2 and nm23 were not related to the patients’ outcome.
In a multivariate analysis of prognostic factors, only the lymph node metastasis was an
independent prognostic factor.
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Conclusion: Although the values did not reach statistical significance in a multivariate
analysis, the overexpression of p53 and Ki-67 tended to have adverse effects on the

prognosis of patients with gastric cancer.
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918 THebH Eeh=H £ xyleneo B gtebel A7)
FARAOE 3 FRY YT YHAHL
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AMoll A-E3E YA FA= p53 (DO-7, Novo-
castra, Newcastle, UK; 3] 49]-& 1:50), c-erbB-2
(Rabbit Anti-Human, DAKO, Glostrup, Denmark;
1:100), nm23 (NCL-nm23, Novocastra, Newcastle,

UK; 1:100), Ki-67 (MIB-1, Immunoiech, Marseille,
L:soelgieh. @A MeAY =Te
Tris buffered saline (TBS)2.E 208-2F =3t 3
o]} 3k & biotinylated anti-rabbit serum (DAKO
LSAB kit, K681, Carpinteria, CA, USA)el] 3037+
HE-2-A]7) 51 Streptavidin peroxidase (DAKO LSAB
kit, K681, Carpinteria, CA, USA)el] 20587} ubX]&}
glet

TBSel 1087+ A1F ¥ AEC (3% 3-amino-9-
ethylcarbazole) chromogen (DAKO, K3434, CA,
USA)E ol-gelo] 28] wk% o steich BHAE
A& E F hematoxyline 2. Al-foflA 187 iz
A9g AAY F % Walgew DA

France;

Fig. 1. A. Staining of p53 (x40). Intense nuclear staining is demonstrated in the scattered tumor cells. B. Staining
of c-erbB-2 ( x 100). Membranous staining of c-erbB-2 is demonstrated. C. Staining of nm23 ( x 40). Cytoplasmic
staining of tumor cells and adjacent normat epithelial cells are demonstrated. D. Staining of Ki-67 (> 200). Intense
nuclear staining in some of the tumor cells is demonstrated.
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Table 1. Relationships between clinicopathologic features
carcinomas

p53e] 4 #HAL FEE AEH HYo] 10%
o] 4 Z-F-(Fig. 1A), c-erbB-23= A|ER}L J4o]
20% o4l ZA-+E s5ichFig. 1B). nm23& F5
% o]4F2] 7}X (moderate or strong intensity)E A
EA-AWeN 30% o] d-4= 73“?-1 &3 ch(Fig.
1C). Ki-67% #oll dAE AEFF Ao] EAA
Z(labelling index)& -8l %lch(Fig. 1D).

() BHIHZ: EAX e Windows& SPSS 7.5
program-& AH-881glv}. 44 Zzte}l of-ged el g
AAzFe] A A)e Chi-square test 9 Spear-

man's correlation 42 A3z, AEEL

and p53, c-erbB-2 immunoreactivity in primary gastric

Number of patients (%)

Cl“‘f':;ﬁ:;';""’g‘c E c-erbB-2
() (+) p-value (=) (+) p-value

Age (years) 0.002 0.93
<50 44 (34.9) 25 (18.5) 61 (26.5) 8 (25.8)
=350 82 (65.1) 110 (81.5) 169 (73.5) 23 (740

Sex 0.11 0.07
Male 87 (69.0) 105 (77.8) 165 (71.D) 27 (87.1)

Female 39 (31.0) 30 (22.2) 65 (28.3) 4 (12.9)

Tumor size (cm) 0.85 0.48
<5 49 (38.9) 54 (40.0) 89 (38.7) 14 (45.2)
>5 77 (61.1) g1 (60.0) 141 (61.3) 17 (54.8)

Tumor location 0.85 0.61
Upper third 19 (15.1) 21 (15.5) 32 (13.9) 6 (19.3)

Middle third 35 (30.9) 40 (29.6) 69 (30.0) 8 (25.8)
Lower third 68 (54.0) 74 (54.8) 129 (56.1} 17 (54.8)

Gross type 0.38 0.01
Borrmann Y11 26 (20.6) 34 (25.2) 47 (20.4) 13 41.9)
Borrmann LTV 100 (69.0) 101 (74.8) 183 (79.6) 18 (58.1)

Histologic type 0.83 0.001
Differentiated 45 (38.9) 52 (38.5) 79 (34.3) 22 (71.0)
Undifferentiated 77 (61.1) 83 (61.5) 151 (657} 9 (29.00

Depth of invasion 0.23 0.06
Serosa (—) 29 (23.0) 40 (29.9) 58 (25.2) 11 (35.4)

Serosa () 97 (77.0) 95 (70.4) 172 (74.8) 20 (64.6)

Lymph node metastasis 0.03 0.19
(=) 53 (44.4) 33 (24.49) 79 (34.3) 7 (22.6)

(+) 73 (35.6) 102 (75.6) 151 (65.7) 24 (77.4)

TNM stage 0.43 0.98
11 64 (50.8) 62 (45.9) 111 (48.3) 15 (48.4)

HIA 62 (49.2) 73 (54.1) 119 (51.7) 16 (51.6)
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Kaplan-Meierjofl u}-Z 3 YEEg T3l log-
rank test® v]Zelgch vhH gk B4.2 Cox’s pro-
portional hazard model-& 83l S o)k
AAE FAAck TAFH F942 p Fhel 005
o|&lql 7A-¢& gt

d

3

1) p53, c-erbB-2, nm232] B0 WE A

Halsy A

p53 vl Al o) ube §-8. 51.7% (n=135), c-erbB-2

+ 11.9% (n=31), nm233= 70.1% (n=183)g =2 117]
% MA7IS) $7lel WE Holi glgict 2 2
A9 R Gt 2aze) RUAE
Hel ps3 T AS 4T vld QA7do)
EIL FZA Hel Wlksl gA Fgtet,
A4, qrel =7 9 $ix, §908 & =224
27, 2 FEEd wg wHg Heole o
tHTable 1). c-erbB-22] 71-¢- Borrmann type I/II T
H F3ehella] wEFol fouA EFgtend o
3] ohE g4l 4Ade ARuAE U
CH(Table 1). nm23v= A2 A5 FAFoll vl

Table 2. Relationships between clinicopathologic features and nm?23, Ki-67 immunoreactivity in primary gastric

carcinomas
nm23 Ki-67
Clinicopathologic
features (—) (+) val Labelling Index val
Number of patients (%) p-vaue (mean $.D.) p-value
Age (years) 0.01 0.005
<50 29 (37.2) 40 (21.8) 203114
=50 49 (62.8) 143 (78.2) 274+179
Sex 0.17 0.99
Female 25 (32.0) 44 (24.0) 25.7+20.3
Male 53 (68.0) 139 (76.0} 255+154
Tumor size {cm) 0.37 0.19
<5 34 (43.6) 69 (37.7) 2371149
=5 44 (56.4) 114 (62.3) 26.7+177
Tumor location 023 0.18
Upper third 10 (12.8) 28 (15.3) 23.1+152
Middle third 23 (29.5) 54 (29.5) 2631183
Lower third 45 (57.7) 101 (55.2) 265164
Gross type 0.11 0.36
Borrmann I/II 13 (16.D 47 (25.7) 2732177
Borrmann IIJIV 65 (83.3) 136 (74.3) 249164
Histologic type 0.01 0.12
Differentiated 21 (26.9) 80 (43.7) 2771182
Undifferentiated 57 (73.1) 103 (56.3) 24.1%15.5
Depth of invasion 0.91 0.27
Serosa (—) 21 (26.9) 48 (26.2) 27.5+£14.3
Serosa (+) 57 (73.1) 135 (73.8) 24.8+176
Lymph node metastasis 1.00 0.003
(=) 26 (33.3) 61 (33.3) 20.8+£15.3
(+) 52 (66.7) 122 {66.7) 27.8+169
TNM stage 0.93 0.06
II 38 (48.7) 88 (48.1) 2334158
ImA 40 (51.3) 95 (51.9) 27.6+17.3
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2) Ki-67 HEX|X|$=
Ki-67 ER A= B H 25516.70]95 5047 o]
A A g2 Aolyk Y AF FosA

¥%tck(Table 2). Ki-67 FAA 59 & §42
urs gt o) AF|TALE nm23 FAQ AL FAASG
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Fig. 2. Survival curves of patients with stage II & IIIA
gastric cancer according to p33 immunochistoche-
mical staining.
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Fig. 3. Survival curves of patients with sage II & IIIA
gastric cancer according to c-erbB-2 immunohisto-
chemical staining.

(27.0+17.57F A 215=167e vls) S2lshA
%92 (p=0.032), p53, c-erbB-2 ¥ = AR
Az} glglch.

3) MEE BY

7} FAAY] W ol o) wlE ABEEL p53
Ael 78 51 &Ko 500%8 249 64.7%0l
viall B2} A Jgkew(Fig. 2), c-erbB-2, nm239]
B FATol ST v BE B A%
g 2oy FAALE Fo% el it
(Fig. 3, 4). Ki-672 ZA A7} 20% )4 F71g
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Fig. 4. Survival curves of patients with stage II & IIIA
gastric cancer according to nm23 immunohistoche-
mical staining.
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Fig. 5. Survival curves of patients with stage Il & IIIA
gastric cancer according to Ki-67 immunohisto-
chemical staining.
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Table 3. Multivariate Analysis of the various prognostic factors including p53, c-erbB-2, nm23, Ki-67 expressions in

stage II and IIIA gastric cancer patients

Variable Coefficient Standard Relfitive. 95% . Confidence P-value
erTor risk interval
LN metastasis 0.66 0.22 1.94 1.25~3.01 0.003
Gross type 0.37 0.27 1.45 0.84~2.53 0.179
Depth of invasion 0.32 028 1,38 0.79~2.41 0.256
Histologic type 028 0.22 1.33 0.85~2.07 0.209
Age 0.01 0.01 1.25 0.88~1.86 0.288
Tumor location 0.14 0.13 1.15 0.88~1.51 0.293
Tumor size 0.01 0.22 1.00 0.64~-1.55 0.986
Sex 0.14 0.24 1.16 0.71~1.88 0.547
p53 0.24 022 1.28 0.83~1.95 0.258
Ki-67 023 0.13 1.26 0.98~1.63 0.067
c-erbB-2 0.19 0.31 1.21 0.65~2.24 0.544
nm23 0.01 0.23 1.00 0.63~1.59 0.988
¥ 5 AEEo] 453%E 20% U AS  dasch H AW 4 FeAME 07 Y

64.2%¢l Wl Fo)ebAl FehehFig. 5). ps3 wd
of whE W7IH MEEE Hvl 17]e} 7% o4
F68.7%)3 SR T63.9%) Aololl |2 o]}
N} (p=0328), IMAY|= BAT(383%)0] &
AT(60.7%)0 3l of| 7} Eakslich(p=0.014).

4) CiHEr By

S Aol Ygyelhy £7 2 KAAS
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WEZY Aolte] SYH olFAAAHNYE-
189, p-0.00HF T 7ot sl FUA F FAREY
wHelRE 287} glgivhTable 3).
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FE F oFE dEstn £ ¥ Bz Yoy
A AR E AFT 5 Q& 71E Aol vy
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A5 got @ael o3t Bz Prawel x|
B E3} 3 ABANHE ATt Pirs) A
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E el et L743 Q¥xe {PE
glche Ao} immunoblotel] H)3l A2 Pk
HAo] ojfich= Zlo] He 2 AH= 1 gl

pS3f-AAE 170 A sl $]A)3 53
kDa2] ¥ Q& PAsts Fok Bo| Poz
A DNA®] o] dold A4 o] F AfstArt
A E A (apoptosis) & Fsle] &4 w4 Al
© Ao} welA o] fAA 2] Wl Uof
@ A Ad $YY W E e A S
s, FFHLE A4 FFol YA A2
2 43 A drt ps3 ¥ eojrhuli(mutant-type) 2 =
Ho g2 qtgxo] o] AEWell FHE 7] o Fell
p53 Al E o f3t =R J ol o
HEY 7 Uch12). Fuek, S, A Sl
p33 FAAS] wWA=AREH Y] dFet 4
Houcks Envl o 919te] %ok Martin
5(13)7} Starzynska-3-(14)0] ps3 Waleo] 143z}
9] ekt of| ol Fae] Aoty Eud F ot
B HATE ddoE geokdtk PAF ol iy o
F7b A h(13~24). ps3e] W &L 288% 65%
2 clokslglon) iy ie] 40~50%K o AAE
o} ARollx 51.7% & v|23k AE 23 ck(Table
4). 2 ofFolA wrlell W p53 wtEE] o)
= sl T Ay ST vle dF

o] E5k3l YA Mol WEs} FYch oY A
B ps3 PET AP 39 Wz T 97
Mol HlEs} ¥ohe oMY A7 AHEH
A2 3lo) ps3 #A o]} ghel N FL A
ol ST 4ol ASE & 4 UKEH1S,19.21).

ps3 WAl 915t VAl st AW BAS
W gEw, i Bl B oogl o
§ Az wusAY Azee) A9 Fol ©
Wk o)A o7t Yok HnE glew
P49 o|¥e} 4ol glohs BTE FcH(Table
4). Gabbert5(4) olH% AAEY Hol7t AT
Waol B BA +, F%el 2N $9, 9
7, #4702, A48 G2 Hol Foll 7Nt
2 shgiow ps3g) WAz Aol WAl
FAE BAL GEE o5Y & 9k 8T B
o] ohuzat shivk E4 DikEESE ps3 %
M2} Wol7t ps3 o) HE e g4k ek

£ 7o) ohz} 23 AR FodolAut #an
7l dgol HelzAe Q4 g AFARE
Agehs dole Pzt dekn ek T
pS3 A wlolsl Fope] whalol} A Ba
glgo) Am W 7oy el zn 5y o
Moz o & Sl ps3 wolgre] hUde] o
£ Be R2E AREY Aol o) &

Table 4. Published studies dealing with the cotrelation of p53 expression and prognosis in gasiric cancer

Author No. of patients p533 positivity (%) Prognostic significance
Starzynska et al. (1992) 55 473 yes®
Martin et al. (1992) 125 57.0 yes*
Kakeji et al. (1993) 96 54.0 no
Toypaul et al. (1994) 160 46.0 yes'
Gabbert et al. (1995) 418 575 no
Victorzon et al. (1996) 242 300 ye.s'r
Muler et al. (1996) 120 430 yest
Starzynska et al. (1996) 200 42.5 yes*
Tang et al. (1997) 170 288 no
Ichiyoshi et al. (1997) 196 48.0 yes*
Gomyo et al. (1997) 93 65 no

*significant prognostic factor in multivariate analysis

*significant prognostic factor only in univariate analysis or marginally related to poor prognosis
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e ¥ e} P dHto] QlevF p53 fA ALY
wWolo) gt Ml =223y A W& 444
22 g2 dFEE dEFY 5 e FE53% Uy
o] H F & AR AEF

c-erbB-2 FA A= GMA 17q21¢] ST A

FAAZA A% ghufA o] EFGR (c-erbB-1)
I FASA AR o g FHe| ¥ Bag
185 kDa 317|9] =} gebulg ABAsin o] F 9
eddo] Fodwielv} o] KAA e WY AL
ojghelar e Feh26,27). 1986 YokotaE-(28)0)
H, A%, k] AgEelA o] fHAY FEE
Bt o]F oy A7) AgtFelAe wEe]
Hasga &3 44, 4, F4g oA §
Hzte) FE Hrg) odlFole] FuAo] Hasg]
o} E3F c-ethB-2 FAHAE] FFol o] PAe]
27H8 o) EAE gz oL o
Foto] #ZH/ 5 PA =Hol ok 4A of #3AA
o wH g AFE T 3lA Hid Fe Xz
ZAg o] &l WA= S AWl A
< olotof|A]e] OFAEL 11~274%F HILESL
R (29~34) A AEL] A5 11.9% ) O2E
o] B5rol|Ael Zro] AMES Z-felE c-erbB-2
wio] Eitrl & 2 gellA Eghet o] §319
wio] B3yl ol Fe P 1&g Hasle o
R o] ¢kl A =4, v
7+ Hele HIEZF ZlE|fin Aoz o
gt fo] QPota s TH29~34). HAES
A4 Ao #AE 7] 2 MAZ & s19l7] ol
Foll 14 He]ste] FAE ¢ 5 %A, cerbB-2
wEA O el e d LAzl 43uTAE
uglew oFets Aite] glact eoleldt A7
A2 Hole= G Z1Ed v} Feo] AL
g, A ] 5ol Aeloll® Z|dsRT W4 &
Ate] Wiz1ets L AR@AZE dekar A

hde]l AA fARAZ deiF] nm23E Steeg s
(35)°] F o] FMF AHEA AHo] FHe| AR
YE AEFERS Xo|E dTFslerl wss]
v} nm23 A A= nm23-H13 nm23-H28] o] o]
YAslz AL oo it F 90%7) YA g}

(36). nm23 {A =7} ko) He| whAlol] AL
7Aoot Zlgell i3l 2Rl DA A A
%k GTP A% iAol 234 2§23} NDP kinase
g A¥EE FHu & o) AFE} AEHDAA
(signal transduction system)oll Zh&3l&= Zleoz A
ZH 37 HF A oll4 nm23-H13} NDP kinase
A9l AFo] X3ty ALeF ¢2# NDP kinase
AE ZAToZH mm23-HI §H=e g 7+
AHez ZAY 5 9A HAUx #zge| AL
T NCL-nm23 A= A3e] ¥4 Eels
NDP kinase AS AFH oz A% Age &
wetolut iAol 4 nm23 mRNAY whugg e wk
Heo| A% 74 ool Mol F3o] Frisn A
HHez vHE A9 fEe] ok Eavh gl
€ W nm23 o] IV A 2397 F49)
APt dfo] gla Y o FE Hloks 4
k] H a7t gloh38~41).

9ate] AR KoderaF(42)3 UnaF(43)
nm238] o] fghe] v Sl F) FBel gl
chi 3™ Nakayama$(44)2r h¥e] g=A
ofit 7he] Holgt ZAeflA Wikl =F NN K
nm238} WA dde] FAEIdn 4l
g 78 et 23 d|A 2] nm23 {332
WHo] 2AH o 2yt F2 oA =%E
ol o] o] A AnER dxHAt. 28
U MAES A mm2ist Nk G4 o
A3 2312 nm23 gale) F74E A FAA §
AL AT U T By oj2la A
= Miiller's(45), KroningE(46), WangE(47)¢]
Ao} dRsh=ddl 2 714 2 Enm23 4219 1
Yol Tk A4 2 A8 Fado] e gk i
g Ty F9o Aol I UHe] e A
oletz F& 2ol A wlrl girk4s). vzl
A fitoll A nm23 FHALe] g EE 47
ANAL o B AT Aol ¥ Ao A
7).

oy F949 4 ARE 3P Bol 54, A
gl AEET gAe el itk b F4
HAEE Aol W oZs FEgEr)d oA
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FAEde] 48 ZAA Ae whed i oA LE
tritiated thymidine2 o]-§-% =7} vhak 7154, &
HE B A& o8- DNA &4, bromode-oxyu-
ridine (BrdU) ¥ HXE FSAse b 9 Ag-
NORsE sl W Feol vt 4 A XA
Ed8 s Wghyo g Ki-67, proliferating cell
nuclear antigen (PCNA) Zo] gled ¢ & Xi-67
gl ZAA AEY BE HE FrAA wE
Bz BAE 7R flo] 49 F45 EHA @
o] o]-&&lx glrl. #gtell A Ki-67 312 XA A
= Yonemura=(49)o] 22+ 12.6, RamiresE(50)0]
32.7+189, Katohs(51)2 56+79 T o & R
ok AAES] As 2551670198 HHEEk
of ¥t EEFHX7F el Bxelld g v
s $igke) FA 5ol mily S & 5 gk
dwelehy 42 g AEEY SUPAE L
W AAEL] AS- 504 o4 dHLa =4 A
o]7} 9l #AlellA F HAE B 20% ]
Ae] sk o) 20% vlubfel] widl FoEA &
+ dIFE Hort olg} ofE AN BagE
Hol K7 el AFUNTAY Y4 §4
4e g ATk & Ak A2k

o =

2A4 SAAE AR 47 17] 2 WA7 $)
o} %=}efl 4] p53, c-erbB-2, nm23, Ki-672] o] 3.2l
AhzAle) oot e awelthE A 4
BVAE Lobr] 9 Heha Euz g ol g
4 WAz o 4G AW A psIzh Ki-67
o A% F4 e AT 5 4E2gel &
A %e ATl ulsl Folei wgkert o
erbB-2, nm239] ¢ ol §o% Azt
Q. WA $1gh Bkl A ps3 wio|gkue] 3t
wasy A S4%50] 3741 A% ¥
¢ ol¥ohel FTBAS mejsto] Hzghetary
Aol A¥r} W & e Aoz ARt

10.

il

12.

 n & #

. Noh SH, Yoo CH, YI Kim, CB Kim, JS Min, K§ Lee.

Results after gastrectomy of 2603 patients with gastric
cancer: analysis of survival rate and prognostic factor.
J Korean Surg Soc 1998; 55: 206-213.

. Kim JP, Kwon OJ, Oh ST, Yang HK. Results of

surgery on 6589 gastric cancer patients and immuno-
chemosurgery as the best treatment of advanced gas-
tric cancer. Ann Surg 1992; 216: 269-278.

. Gabbert HE, Mller W, Schneiders A, Meier S,

Hommel G. The relationship of p53 expression to the
prognosis of 418 patients with gastric carcinoma.
Cancer 1995; 76: 720-726.

. Hermanek P, Sobin LH. TNM Classification of Ma-

lignant Tumors, International Union Against Cancer
(UICC), 4th ed. Berlin: Springer-Verlag, 1987: 43-46.

. Fan AG, Nakane PK. Immunohistochemistry with

enzyme labeled antibodies. J Immunol Meth 1981; 47:
129-134.

. Martin HM, Filipe MI, Morris RW, Lane DP, Silvestre

F. p33 expression and prognosis in gasiric carcinoma.
Int J Cancer 1992; 50: 859-862.

. Starzynska T, Bromley M, Ghosh A, Stem PL. Prog-

nostic significance of p33 overexpression in gastric
and colorectal carcinoma. Br J Cancer 1992; 66:
558-562.

. Kakeji Y, Korenaga D, Tsujitani S, Baba H, Anai H,

Maehara Y, et al. Gastric cancer with p53 overex-
pression has high potential for metastasising to lymph
nodes. Br J Cancer 1993; 67: 589-593.

. Joypaul BV, Hopwood D, Newman EL, Qureshi S,

Grant A, Ogston SA, et al. The prognostic signif-
icance of the accumulation of p53 tumour suppressor
gene protein in gastric adenccarcinema. Br J Cancer
1994; 69: 943-946,

Victorzon M, Nordling S, Haglund C, Lundin J,
Roberts PJ. Expression of p53 protein as a prognostic
factor in patients with gastric cancer. Eur J Cancer
1996; 32: 215-220.

Mler W, Borchard F. Prognostic influence of p53
expression in gastric cancer. J Pathol 1996; 178:
255-258.

Starzynska T, Markiewski M, Domagala W, Marlicz
K, Mietkiewski J, Roberts SA. The clinical signi-
ficance of p53 accumulation in gastric carcinoma.
Cancer 1996; 77. 2005-2012.



13,

14.

15,

16.

17.

18.

19,

20.

21

22,

23,

EAFE 2 ; 9ol 4] p53, c-etbB-2, nm23, Ki-67¢] ¥y 709

Tang H, Hokita S, Che X, Baba M, Aridome K,
Kijima F, Tanabe G, Takao S, Aikou T. Comparison
of p53 expression in proximal and distal gastric
cancer: histopathologic correlation and prognostic
significance. Ann Surg Oncol 1997; 4. 470-474,
Ichiyoshi ¥, Oiwa H, Tomisaki 8, Sakaguchi Y, Ohno
S, Maehara Y, Sugimachi K. Overexpression of p53
is associated with growth pattern and prognosis in
advanced gastric cancer. Hepatogastroenterol 1997,
44: 546-553.

Gomyo Y, Ikeda M, Osaki M, Tanabe S, Tsujitani S,
Ikeguchi M, Kaibara N, Ito H. Expression of p2l
(wafl/cipl/sdil), but not p33 protein, is a factor in the
survival of patients with advanced gastric carcinoma.
Cancer 1997, 79. 2067-2072.

Lee S8, Kim SP, Sohn 8S. Overexpression of p53
protein in intestinal-type early gastric carcinomas. J
Korean Cancer Asso 1996; 28: 632-638.

Dix B, Robbins P, Carrello S, House A, Lacopetia B.
Compatison of pS3 gene mutation and protein over-
expression in colorectal carcinomas. Br J Cancer
1994; 70: 585-590.

Coussens L, Yang-Feng TL, Liao YC, Chen E, Gray
A, McGrath J, Seeburg PH, Liebermann JA, Sch-
lessinger J, Francke U, Levinson A, Ullrich A.
Tyrosine kinase receptor with extensive homology to
EGF receptor shares chromosomal location with neu
oncogene. Science 1985; 230: 1132-1139,

Yokota J, Yamamoto T, Toyoshima K, Terada M,
Sugimura T, Battifora H, Cline MJ. Amplication of
c-erbB-2 oncogene in human adenccarcinomas in
vivo, Lancet 1986; 1: 765-767.

Mizutani T, Onda M, Tokunaga A, Yamanaka N,
Sugisaki Y. Relationship of c-erbB-2 protein expres-
sion and gene amplification to invasion and metastasis
in human gastric cancer. Cancer 1993; 72: 2083-2088.
Orita H, Maehara Y, Emi Y, Kakeji Y, Baba H,
Korenaga D, Sugimachi K. c-erbB-2 expression is
predictive for lymphatic spread of clinical gastric
carcinoma. Hepatogastroenterol 1997, 44: 294-298.
Steeg PS, Bevilacqua G, Kopper L, Thorgeirsson UP,
Talmadge JE, Liotta LA, Sobel ME. Evidence for a
novel gene associated with low tumor metastatic
potential. J Natl Cancer Inst 1988; 80: 200-204,
Lacombe ML, Sastre-Garau X, Lascu I, Wallet V,
Thiery JP, Veron M. Overexpression of nuclecside
diphosphate kinase (Nm 23) in human solid tumors.

24,

25.

26.

27,

28.

29.

0.

3L

32.

33.

Europ J Cancer 1991; 27: 1302-1307.

Haut M, Steeg PS, Wilson JKV, Markowitz SD.
Induction of nm23 gene expression in human colonic
neoplasms and equal expression in colon tumors of
high and low metastatic potential. J Nat] Cancer Inst
1991; 83: 712-716.

Kodera Y, Isobe K, Yamauchi M, Kondoh K, Kimura
N, Akiyama S, Itoh K, Nakashima I, Takagi H.
Expression of nm23 H-1 RNA levels in human gastric
cancer tissues. Cancer 1994; 73 259-2685.

Ura H, Denno R, Hirata K, The significance of nm23
protein expression in human gastric carcinomas, Jpn
T Surg 1996; 26: 957-965.

Nakayama T, Yasui W, Yokozaki H, Tahara E.
Reduced expression of nm23 is associated with
metastasis of human gastric carcinomas. Jpn J Cancer
Res 1993; 84: 184-190.

Miller W, Schneiders A, Hommel G, Gabbert HE, In:
Siewert JR, Roder JD, eds. 2nd International Gastric
Cancer Congress Proceedings: Prognostic value of the
putative metastasis suppressor gene nm23 in gasiric
cancer. Bologna: Monduzzi Editore, 1997: 701-705.
Kmming KC, Pemice LM, Catarzi 5, Amorosi A,
Paglerani M, Pantazlone D, Renzi F, Prosperi P. In:
Siewert JR, Roder JD, eds. 2nd International Gastric
Cancer Congress Proceedings: Relationship between
nm23 expression and human gastric cancer both stage
and survival. Bologna: Monduzzi Editore, 1997
689-693.

Wang CS, Lin KH, Hsu YC, Hsueh S. Distant
metastasis of gastric cancer is associated with elevated
expression of the antimetastatic nm23 gene. Cancér
Lett 1998; 128: 23-29,

Yonemura Y, Ohyama S, Sugiyama K. Growth frac-
tions in gastric carcinomas determined with mono-
clonal antibody Ki-67. Cancer 1990; 65: 1130-1134,
Ramires M, David L, Leito D, Seixas M, Sansonetty
F, Simes MS. Ki67 labelling index in gastric car-
cinomas. An immunohistochemical study using double
staining for the evaluation of the proliferative activity
of diffuse-type carcinomas. J Pathol 1997, 182: 62-67.
Katoh R, Bray CE, Suzuki K. Growth activity in
hyperplastic and neoplastic human thyroid determined
by an immunohistochemical staining procedure using
monoclonal antibody MIB-1. Hum Pathol 1995; 26:
139-146.



	10: 


