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- Abstract -

The aim of present study was to clucidate whether the expression of nm?23 protein
might be of clinical value as a prognostic factor in gastric cancer.

The cxpression of nm23 protein was analyzed using an immunohistochemical method
with formalin-fixed and paraffin cmbedded tissue samples from 76 gastric carcinoma
patients. The cytoplasmic immunoreactivity of nm23 protein were detected in 53.9% of
the sample tissues(41/76). When the immunoreactivity of nm23 protein with TNM status
and other histopathologic findings were comparcd by using Chi-Squarc test, nm23 was
found to have correlations with lymph node metastasis(p=0.04), a number of metastatic
lymph node, and the invasion of lymphatic vessels(p=0.007): however, it had no
correlation with TNM status.

The conventional prognostic factors such as the depth of invasion, the degree of lymph
node metastasis and the presence of distant metastasis, a Borrmann type, size of tumor, and
the curability with operation were found to have a strong correlation with the survival time
(p€0.003). However, the expression of nm23 protein was not significantly correlated with
survival time in survival analysis.

These results showed that the expression of nm23 protein is not a uscful prognostic
indicator in gastric cancer.
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o] Aol WM AT Kesam, c-erb
c-myc 3 K-ras 59 o 2 3z
9 ps3, DCC 2 APC 59 oA §HA5d 7g
A (Nishi &, 1993) 7} Be] A=A I
= nm23 34, proteolytic factors (UPA,
PAI 1) ¥ cell adhesion molecules (CD 44,
E-cadherin) &3 22 ko] Hojeh Hfoll T3}
© 91AME (Aznavoorian € 1993) ¢ #4le] Ho}
A1 ek 715 am23 (non—metastatic clone #23)
AR AFAA 28 FY murine FHAMe} 2ER
o] AzF A e ek Ak am23 KA
= GAMA 17q 219 H1A3 (Varesco &, 1992
Stephenson 5. 1993), 88%2) 4849 (homology)
& 29y mm23H-17 nm23H-27} 3 (Stahl 5
1991), #AAgHo=E nuclesside diphosphate
kinase (NDPK) ¢ #4d3te} o] Qlezlew o
27 ot ok & ZAg d Ae|Hr)dL
2raakd] 9o, 198849 Steeg To) HolFHe)
2 2709 K-1735 murine melanoma Al £30lA
Hdojgdelol ®& OL7Re] K-1735 murine
mclanoma MEFEL} nm23 mRNAZF 10973 %
Wol BEE = Z1& Rl

nm23 FAA e g GFela HelwHat
AAFRAE Jelicn A g fdedelA
nm23 mRNA® HIo| $& A$ AF7 vjwmyp
(Bevilacgua %, 1989 : Barnes 5, 1991:
Hennessy €, 1991) et EMF9] A9 HFo] &
45- el zale} Ao] slvkn Pt (Florencs &
1992). zlete] deMe NDPKe] #4inrt "ol
AL dEHel7t BHE Hol¥n (Nakayama &,
1992), IgteilMe fiete) nm23 whiAe] Wie]
e A gardalo)e}l hdolrt e} FziollA] &
olxle] glom| wle] nm23 Welde] o] 2k

oj¥l 40 nm23 whA R} 78k vhelge Aol <
A A8E slhs Aom elald 4 vt (Nakayama
%, 1993). Kodera % (1994) 2 9d2oA nm23
mRNAA 7} f4™e) 3 sty Kozt Y 25 7

B, c-met,

iﬁ]ﬁﬂ vebdcln stgvh. 2oy siskelu dizste)

S otzalnrt HazAelA nm23 whde] v
Z239S Hug 97 Haut 5, 191 % neuro-
blastoma?| 73-¢ =7} ZHEES nm23 Tdo)
27150 Avke R1(Hailat 5, 1991) 5] gl¢]
nm23 Thdo] el ¢1A191A] AHNARNA] o
& efde] o] s

Ao lelX nm23 wE PEHo] o Folae
AMe] feli ofF] =gho] B}, old Aae e
Holgl AEdE nm23 FHAL 99 Az
A Az gL Be Zstn o)E e
g4 474, AL 2 AETe] JAdAE sl
°1 %ﬂz}ﬂ o £9)zt2 e FgE tHEA B

T2 THsiact

Az Aoy

1990 1958 129717 dddigta <)aug
TEY Aol fHaAge s FAs T FUFH
g|atelalol ol#] HAEL W Pz WARE
vl o] Aeizt G 767 tdes sy e,
ol7127 wWElzad wonde oA atgixel
54 2 oo AAHEE SQlstm, AL Abg 2
AEL W7 23) Hl2 FH2AL B}, tl4de
A5L FEF Hag 58Ul T 2A EA.

nm23 whzlel Gap zh ZAg Foe] W 2
o] A8k, G5el A2 79 FolA YepFHoz
717 2 BEd gl BEE @ g Adsle] 4wt
Az ARE 2] 30837 54 (incubation) A7) a2
100% xylenc2 = hitn-2 A F 100%. 9%,
5% &g B FHRTE A3 (rehydration) 31T}
3% THAAESASE 2087 2EAIR] F PRS 9%
oo 33 MHF th& protein blocker (DAKO,
USA)E 1083 =x3tgvt. 13 3A4= nm?23
{(NCL-nm23/NDPK-A protein, mouse mon-
oclonal, Novocasira Lab. Ttd)& 1:100e=&
fMaled AHedlM 1417 RA A|Z1E PBS €59
o 33 AFskge. o & 23 A9l Link
antibody (LSAB kit, DAKO, USA)E 5-10&
EEH L OPRS gFYoz 39 **1?46}21‘4.



Streptoavidin LSAB kit (DAKO, USA) &2
1083 =33 ¥ pPRS ¢3do=z 33 fAsig,
3% AEC (3-amino-9-ethylcarbazole, DAKO,
USA) & 5-10%3r =3&a] FAsl¥Ha 10%
Mayer’s hematoxylin® 183t =¥AIA =84
£ AFEH). nm23 dAe] wEa Az o4
5o w2} 24 Az FAEA] Fe FE
48 AR gGao] YA 2EsEn WEskA AE
7 e A= Bsc (a2 1.

Fig. 1. Gastric carcinoma, Microphotographs of
the immunohistochemical stain for nm23
show cytoplasmic reactivity
(A: negative, B: positive stain)
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nm23 @A gao] EFod ol Gkt
U gAY dAYHE =X e S
Z94L Agsldet. nm23 YA FER7} 3
f22 R 944 28EFe #A= Chi-Square
testE o] 83l vlmsldm, 7R} 5olEiel
7} 25%°1%4d ol Fishers exact test® AAI31%
). #gF YFL5 Kaplan-Meier Wi o8 42
&L, log-rank W& )88t 7 QAxlEol) W
AZEE Vs e)de FAEME SPSS/
PC + window ver 6.2 221388 o] &3},

8 o

Al 16381% EA 529, oAb 24%elx,
AREEE 2448 764 7R deksidey, o
W= 500 (28#0), 60 (167) 2 40 (143) &=
o] A},

teaEe] TNM ¥7) (UICC, 1987)d #%
£ stage la7} 142 (18.4%), b7} 1020 (13.2%),
07k 118 (14.5%), Maz} 1328 (17.1%), Dbt
172 (22.4%) 2 stage V7Z} 118) (14,5%)%3ch.
o] 271992 18¥ (23.7%)9 2 Faigte 584
(76.3%)31vt. A Holzl AUFD A (Now
279 (35.5%), B=Z4 Aoz} AAHA A+ (N, N
e 498 (64.5%)% k. fA A7t AAD Afe
667 (86.8%)% 3, 94#o|7t UANE 7= 103
(13.2%)%ch. A9e] &<913 &%= Borrmann
1382 ¥z, 1Y 248 (31.6%), MY 293
(38.2%) % V& 52 (6.6%)A¢t. Ade] =4y
(KRAGC #5/)& z¥slet 138 (17.1%), F¥3
& 1221 (15.8%), A&3let 447 (57.9%), AL
48 (5.3%), AVAZY 32 (3.9%)AF. LA £
HEZ# 3% (lymphatic invasion)el UANA A%
© 5180 (67.1%), U< A& 252 (32.9%)
i, X459 A< (perineural invasion)o] f1%
9 A5= 419 (63.9%). JUAUY Z5-= 353 (46.
1%)5ck. dd@Adse] 22 fobddAsg
52¢)) (68.4%), YAHA&E 248 (31.6%)1M Al
PPor, PZXH FHYE D,+a 5320 (69.7%), D.
123 (15.8%) % Dy 113 (14.5%) %o, X3 A



e E SRR

=S 663 (86.8%)M w44 dalag 109
(13.24))011*‘] AAIgT},
1. fighel MMH ol g nm23
chE ol absl
gkt 3 nm23 @Al PUEge 53

9% (41/76)Q4t. °olE F Z7|Ye 38.9% (1/
18), W9 eh2 63.8% (37/58)0l A Fdtd-2 1
Aok, Foke] AfFHold w2 FLEEL T 38.
9% (1/18). T. 25.0% (3/12), T, 68.3% (28/41)
2 T, 60.0% (3/5)2 e}t @24 Hold o
2 R & No 33.3% (9/27). N 60% (12/
200 2 N 70% (20/29)8 Ho)Hwrt HEFE
nm23 w4 2y Eo] Egkem feolde] AU

(p<0.05). HoloFd HZA] wzle] Mg Fyd
&2 N, 33.3%(9/27). N,464.0% (16/25) 2
Ny 66.6% (16/24)= vtebtev] fe4do] Ak

(p<0.05). ¥AHde|7} AP 66w] nm23 )
4 FEEE2 56.1% (37/66), He|7t AW

108 70% (7/10) 5 Q2 o]l 4
o]gt Zlols=
_('j:] O o

Fae = e

Egtent #
AR} 9718 nm23 GuAel ok
la 42.8% (6/14), b 30% (3/10), 1l 18.
2% (2/11), Ma 69.2% (9/13), Wb 82.4% (14/17)
5V 63.6% (7/1D2 Ukt (£ 1),

2. Plete| SkHE], =AY 9 EE|LH
g nm23 chefElof gbH
A8 & 2/)99E AP ssdle] sty

Table 1. Comparison between positive immunohistoreactivity of nm23 protein and TNM status of
primary tumor in resected gastric cancer patients (n=76).

nm23 positive

Variables No. of patients P*
No. (%)
Primary tumor(T) 0.03
T, 18 7(38.9)
T, 12 3(25.0)
Ty 41 28 (68.3)
T, 5 3(60.0)
Lymphnode 0.02
melastasis(N)
No 27 9(33.3)
N, 20 12 (60.0)
N, 29 20 (70.0)
No. of metastatic 0.03
lymph nodes
0 27 9(33.3)
1-6 25 16 (64.0)
»7 24 16 (66.6)
Distant metastasis(M) ‘ n.s
M, 66 34 (51.5)
M, 10 7(70.0)
Stages 0.007
I, 14 6(42.8)
Iy, 10 3(30.0)
il 11 2(18.2)
1, 13 9 (69.2)
I, 17 14 (82.4)
v 11 7(63.6)
* p<0.05, n.s.: p>0.05.
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Table 2. Comparison between positive immunohistoreactivity of nm23 protein and histopathologic
findings of primary tumor in resected gastric cancer patients{(n=76).

nm23 positive

Variables No. of patients P*
No. (%)
Rorrmann classification n.s
lGarly cancer 18 6(33.3)
[ _ —_
il 24 12 (50.0)
il 29 19(65.5)
v 5 4(80.0)
Histologic types n.s
Tubular well diff 13 8(61.5)
mod, diff 12 8(66.7)
poor diff. 44 24 (54.5)
Mucinous 4 1(25.00
Signet. ring cell 3 0(0)
I.ymphatic invasion 0.007
No 25 8(32.0)
Yes 51 33(64.7)
Perineural invasion n.s
No 41 20 (48.8)
Yos 35 21 (60.0)

*p<0.05, n.s. p)0.05.

Table 3. Comparison between cancer recurrence and TNM status and gross findings of primary tumor
in resecled gastric cancer patients (n=76).

nm23 positive

Variables No. of patients P*
No. (%)
Primary tumor(T) 0.00004
T, 18 - (0)
Ty 12 2(16.7)
Ty 41 18 (43.9)
T, 5 5(100)
l,ymphnode mctastasis(IN) 0.0006
Ny 27 4(14.8)
N, 20 4(20.0)
N, 29 17 (58.6)
Distanl mctastasis(M) 0.00001
My 66 15(22.7)
M, 10 10 (100)
Borrmann classification 0.0003
Karly cancer 18 1(5.6)
I - (0)
Il 24 5(20.8)
i} 29 15(51.7)
v 5 4(80.0)
Tumor size{cm) 0.01
<1.0 10 - (0
1.1-3.0 23 5(21.7)
3.1 6.0 21 8(38.1)
> 6.1 22 12 (54.5)
* pL0.05.
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Table 4. Comparison between cancer recurrence and the histopathologic criteria of primary tumer and
operative procedures in resccted gastric cancer patients (n=76).

nm23 positive

Variables No. of patients - — P
No. (“n)
nm23 protein n.s.
negative 35 12(34.3)
positive 41 13(31.7)
Histologic Lypes 0.03
lubular well diff, 13 2{(15.4)
mod. diff. 12 ()]
Poor. diff, 44 20 (45.5)
mucinous 4 3(75.0)
signet ring cell 3 m
No. of metastatic lymph node 0.00005
0 27 4(11.8)
1 6 25 5(20.0)
> 7 24 16 (66.7)
Lymphatic invasion 0.01
No 25 4(16.0)
Yes A1 21(41.2)
Perineural invasion 0.00001
No 41 4(9.8)
Yes 35 21 (60.0)
Curability 0.00001
curative resection 66 15(22.7)
palliative resection 10 10 (100)
Lymph node dissection n.s
1Dy 12 4(33.3)
Dyta 53 15(28.3)
D 11 6 (54.5)
Type of operatlion n.s
total gastrectomy 24 12 {(50.0)
subtotal gastrectomy 52 13(25.0)
* p(0.05, n.s.: pr0.05.

Table 5. Survival assesscd by univariate analysis in resected gastric cancer patients (n~76).
Variables Category [>*
Primary tumor(T) Ty Ty Ta Ty 0.0000
Lymph node(N) No. N, Ny 0.0001
Distant metastasis(M) M, M, 0.0000
No. of metastatic
lymph nodcs 0, 1-6, >7 0.0001
Borrmann type EGC. u, m, v 0.0000
Lymph node dissection 1Y, Dyta 1Dy n.s.
L.ymphatic invasion No. Yes 0.0049
Perineural invasion No. Yes 0.0000
Tumor size 0.1.2 3 0.0003
Age 2.3 4.5 6.7 n.s.
Curability Curative, Palliative 0.0000
Histologic type w. m. p. mu, sig 0.0122
Type of opcralion Total, Subtotal 0.0032
nm23 protein b n.s.

* 1 p<0.05, n.s.: not significant.



4 Borrmann T4 50,0% (12/24), Borrmann
n#elr  65.5% (19/29), Borrmann N3jelA
80% (4/5)2] nm23 B2 kg &o] RO
W freldl &bolzh gldet, S 239 Ptz o
M nRE el 61.5% (8/13). FEE UollA
66.7% (8/12), A¥-8} ellA 54.5% (24/44), 4
Hotol| A 25.0% (1/4)9] FALdE&S 290 <
24 MEGNM= oRdEE A7) glfles freldt &
ol7} Axvh YMEY V=T FEF HFel WE nm
23 whlze] o IE S-S YEH HFo] A A
32.0% (8/25), B2zt 3Fo] AAY 3+ 64.7% 33/
SNser &3t Aeolrt ANk (p0.05).

st 2] AAFH A 5ol @2 nm23 &
Aol LA LE Ago] AU A5 48.8% (20/
41), #Hszol UMY A% 60.0% 21/350)920) &
9]g Ho)7t gAY} (3E 2).

3. nm23 G AMEE |20 e
A 5l ME

4 gxEe] &% ?JZHE‘J%S 32.9% (25h/76)
Hen, gALE e Y ik FELAH Ho),
Mol fzae £ <o} Sobz ﬂétﬂ. ool Avl,
dEd o AAFH AF T AoF ARl g
Ach(F 3, 4).

nm23 iAol 44 Fgdddo] g 355
128} (34.2%), F4dd#e] A 41aﬂ::§— 138 (31.
%)X A Bod ved AwES B

AA 48R 7TeHe] Fed YT ”5! AFEL

—mx—x~cir FJzo0
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1000 1200

ig. 2. Kaplan-Meier survival curves in patients
with gastric cancer respect to presence of
nm23 protein expression (P>0.05).
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61.8%93, Y72 Stage Ia 100.0%, Ib
80.0%. 1 72.7%. Ma 53.9%, Mb 52.9% =
Stage V9.1%% W77} E&F2 AJE§o] Wfe
M {2 g 27t AATH(P(0.0000).

AEEE o 9y Fax, AT Ho)|, 944
. o] F=ZAol £ S<de, dE{ 9 AFF
9l A, ol 27, FERAR, 2AYY 2 93
A Hepo} Fo 3 ARAYE AUTHE 5).

I3y nm23 WA $d 45 ‘3&%-‘-’4 H]
2ol nm23 &4 ST 5 "3& 2 60.0%,
nm23 o SETY 59 YEEEL 63.4%2 F9
g Aol AR (2E 2, ® 5).
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FHel Aol AAB7ial ME dE 7|Hd] 2lsiM
ZAs) o - AYAQ] FPoE Py U o
714 Hze] Ha) ;“"33 e AxEe) HAvez |
o, AL Q YRS Tl 79 o ARETD
Eaa B "%1’5}%011 olgla FiHer APHG
(Frdler, 1990). mm23 (nonmetastatic clone #23)
& Stecg & (1988)°] <3 Y1ed #HA2 d=x
ZlelA £EF/F7L T4 Ho| e @Hdd
I gHA Utk F Horkeddol HE Tt
HolAde] & FUAE B3] wm23 mRNAX7}
2 edAl FrEta, U LA e ddEele #
Hol 20tz sk}, Barnes ¥ (1991)€ nm23
iAol AR S G FAdFAle] g
A} AEA GAE F2 Mageh) e o
Agcin Fch ol52 3089 Had friteale
59-64%-= M EAe) oFsbAl Gz Al kAl
Fadtn sgon JAYEr) ofdes PEy A
o7} 2 opdrtkm Badt Y Parker ¥
(1992)2 B-15 murine melanoma cellel4 nm?23
ulzlo] Zohflell HE2 Molwdol Eux Ha
&9 3L, % (1993)% murine D
hyperplastic alveolar nodule mammary tumor
cell lineol M Parker B3 & W42 By 3}
%3 Haut 5 (1991)2 #Hdeod digetel 4% ¢
ZABL FATAZ M nm23 dEe] @A
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ol vehdrtn Basith, o] g nm23 ©A
9] #hgef dig Agvke Zsel dis]l Leone 5
(1993)& neuroblastoma®l =7} AEp=
nm23 genco] A= o] opln WA EE Aol
opdzbeln Al ¢ete] nm23 Al #
% Kodera % (1994)9) Hito]A nm23 mRNAA
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£ A%, et A5e] WAl Ak AS AR

o] #atert e s o] et Bad
Aot 2 A7 Af olohs Wie 27|dRYe
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7], 474d0] #59 nm23 e w3
= T3, 53 Kodera 5(1994)2 nm23
wol . Azo] v p B nm23 TelE dH
o] R& AF AEVI3o] B2 AL Bustiont &
A7) 7 nm23 @ FERR e YEA=
A7E At E Aol nm23 e s
o] FAE L7188 AAR EMelME feld
A AAFE #A0) gle Ao vrhgd
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Foll met Aol A5l At A} Adojges
et 2871l dafA U B A
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o] §¢ WAZA s eHA g AAIF 43 nm
23 whelzle] W8 53.9% (23/76)Fch. ¥
2228t AdEFe] vlmeld nm23 Tae)
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