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Expression of nm23 Protein in Human Gastric Carcinoma

correlation between nm23 expression with the development and
metastasis of gasiric carcinoma —

Jin Hee Sohn, M.D., Hye Rym Park M.D. and Young Oui Park, M.D.

Department of Pathology, College of Medicine, Hallym University

Gene expression of nm23 has been investigated in many kinds of tumors, including breast
cancers, colon cancers, hepatocellular carcinomas, papillary carcinomas of the thyroid and
malignant melanomas since the nm23 was dislovered by Dr. Steeg as a tumor metastatic
suppressor gene. Reduced expression of nm23 gene implicated in high metastatic potential in
a variety of malignancies. However, there have been only a few reports on genetic alteration
and expression of nm23 in human gastric carcinomas even though gastric carcinoma is a leading
malignancy in Korea. In this study, we examined the expression of nm23 protein by
immunohistochemistry in advanced and early gastric carcinomas, adenomas, matching normal
mucosa (o elucidate the role of nm23 in the development, progression and metastasis of human
gasiric carcinomas. The results are as follows;

1) Nm23 was expressed in 39 cases(69.6%) of 56 advanced gasiric carcinomas. Among them,
strong positive cases(grade 3) were 26(46.4%) and weak positive cases(grade 2) were 13(23.2%).

2) Nm23 expression was significamtly different (P<0.05) depending on the site of the neoplasm.
Antral carcinomas showed grade3 positivity in the 22/37 cases(60%), but carcinomas of the body
showed negative(grade 1) result in about half(42.1%).

3) Nm23 expression was more intense in the neoplasm than normal mucosa.(67.9%)

4) Nm23 expression was not significantly related to the lymph node metastasis, invasion of
lymphatics or veins and depth of invasion.

5) In the well differentiated carcinomas, grade3 were more common(64.0%). But in cases of
signet ring cell carcinoma, many cases were negative(30.0%).
| 6) Nm23 expression rate and intensity was significantly increased from the normal mucosa
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to the gastric adenomas, early gastric carcinomas and advanced gastric carcinomas, (P<0.05)
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Table 1. Relationship between nm23 expressivity and clinicopathologic p»aramétem in 56 advanced gastric carcinomas

nm23 expressivity

Parameters Mo (%) P wvalue
Grade 1 Grade 2 Grade 3

Invasion
(+) 23(41.1) 5(21.7) 7(30.4) 11{47.8) NS
(—) I3(38.9) 12(36.4) 6(18.2) 15(45.5)

B-type
| 1(1.8) 0007 N0.0) (R LLARN) NS
1 1{1.8) 00007 (40,000 1 100,00
I S(89.3) 16(32.00 12(24.0) 22{44.0)
v 7. 1(25.0) 1(25.0) 2(50.0)

Site
Antrum 17(66.1) 9(24.3) 8 16.2) 22(59.5) P<0.05
Body 19(33.9) H(42.1) T(36.8) 421.1

Depth
pm T(12.5) 4(57.1) (0. 342.9) NS
sC 25((44.6) 7(26.92) Q(34.62) 10{38.46)
| 23410 6(26.09) 4(17.39) 13(56.52)

LN meta
{+} 45(80.4) 13(28.9) 11{24.4) 21{46.7) NS
(—) 11{19.6) 4036.36) 2(18.18) 5(45.45)

Dhiff.
Tub.well 25(44.6) 4(16.00) 5(20.0 16(64.0) NS
Tub.poor 21{37.5) B(38.1) 6(28.6) 7(33.3)
Signet 10{17.9) 5(50.0) 2020.0) 33000

{ + ppositive {—): negative B-type: Bomrmann type
LN meta: Lymph node metasiasis NS:not significant
Tub. well: well & moderately differentiated adenocarcinoma

Signet: signet ring cell carcinoma

pm: proper muscle se:serosa sii over serosa

Diff: differentiation

Tub, poor; poorly differentiated adenocarcinoma
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Table 2. Comparison of nm23 immunoreactivity in normal mucosa, adenomas, EGC, and advanced carcinomas

nm23 immunoreactivity(%)

Histology MNo.of cases

Grade1 Grade2 Grade3
Mormal mucosa 80 64(80.0) 16(20.0) 0.0)
Adenoma 14 11(78.6) 321.4) 0000
Early ca 10 4(40.0) 1(10.0) 5(50.0)
Advanced ca 56 17(30.4) 13{23.2) 26(46.4)

P<0.05 ca: gastric carcinoma

Frh Y gl 3E 2 5 2 %cHP<0.05)Table
2). = H44 Mo FellMe Aa Eage] & 7
5 ok wbge] folalA E71ebsd chP<0.05). Pearson-
Spcarman 4% Al4E EghE of FEe|} A
AF 5578 F=4 Ho|Th-AF Al 0.0024), I F
Arel =3 Mol Ald: 0.0374) el #2]
T ADPAZE qdelck o8] 3 Axet Fqbd
Tholl = RF&lebal= ghebevh 4t Alss: 0.0723) o
» AR AndAr e Az Jeht o g
ZelE Reol4 4] g Harl Yk

i ot

Nm23-2 #8 murine 2h4 H8F A Eoll4 wbaz
F° Ao] A Az <14 s]o] gow] o] ik
e ades #Ho|Ho| & Mo nm2iF FH
Fof #Ao] MAsn Ho|AE WolFhs Mas}
. EEAYE Ho|go] FZFF mm23 %
8 go] Ear Holrt gl Ekoll4 Hel7} Qe A
SHc =8 um23 WH S Bglon] Helrl gl A
off ras §HAE HelF|gl He|2e] T2 ol y]
MA folahA nm23 TEde] Rl o]yl Me
Aate] Eokel|ME §A4stA vehdel. = A
Aalgd 75 ofz #AsA ghon} Eok HE
2] B3E sasl=d) dasy, webd] am23 44
o] o H2 #HeldE AT nm23 Wale] Malsw
AHo|7b pobA)i= #HEgkE Ho] o] jAl olzaH
elals] Al =elchH ™ aejup Fok whdloh} He|:
ol2] H3F¢ AL AX Jehbisd) £k e
A BAE, SHAH 2908 u|Fe] T FAHA
o] g48 NAE oA Fol 484 o)Hg] ¥
#3F Ho) Yolube A¥ W U449 FHA

ZAgo] FAo HFL2 aAEHor dohi}Ad =il
nm23o] 1 F o]l IHdA TrA|E A oFF g
H# gl# okl ek nm23 HIZF H2+= NDP
Kinase A % B2} HYsli nm23 532kl encode
o] glohat @ gt am23 FHAL] oo
AF w2 pm23o] HMA} @424 ZHEslE AL A
Asted S5t Fobte] ooy GEAEE T
B U#He] EgH 3y F Foks] 4o Fa
o] Aalb gble]| Holg)h ¢ighEl Zolzb: AE A4}
shelel. §lghell i3 nm232] g2 ol He o
F71 A¥ER gk fAE Bng F5 HeErle
elglch, el YRl s 2] Baatis
Bl gy Zeok =Fo| T4 4 Halof ulw
o] nm23 ¥t¥He| Eoholy IpHEd HAHES WS
= A4 FAghel ulsle] FokollA] nm23 o] ue]
2715 AS7) 38)(67.86%) WA A4 Hole] o
sl offF AbslA d49 @3- 1e gl glol o
25 AAo|pich w4 iyt F& A5 e
shsted 2oz} o Faisio shA am239] T
o] b= yhafel] Hod g} Sl od HAE2] 5o
A% B FETS Aokde] mekan43ew) ¢l
N EQtel| A Sdo] WHHEE A sle] =AY e
b Hatoll ciEt el S o AshAl sheeh et
EFAFHe® foletAle fkgbel. Nm2ig] Adie] F
oks] S4, F=A He| W =t HAE AIF
spg e} HapEe] e gz FHol) g
g Ao HE alete] FF HE S Foldh T4
74 gledel AapEel dAFold fold AolE EHo
Ze furgore] 4 el o Ho] el A
Heol HS SA4E5F el wokx gekd(5d 32
Hed vl HPRe FokE oW PGAEF
3jo] B SAET el 3HelchP<0.05), A% #4
o] g Fellellde HA44 Wt gl F2ol



£28) 9] 290 : §1gkol 2] nm23 whe ol Pael Glg wef = HH A 493

= HPol ulzled H el <gH4He] FFERIG
o| 2 A2l Foko]l AY HHAF AXNA G #
] (Gastric type)o] Wil FT3E7 ey QlghA
¥ole] prom AL HWEy ddiHoz A¥(Intes-
tinal type)e] Al wehd 37 2 Fle] B A
7 Fde] gleglstes 58 A eid o
v Felle] 7 Ao wlsrl oheksle selslel A
o] THE+= F HAEG FAEE #AAE <A &
E a4Fe] 97 dEd o ©gE Fes 5 A
dAtrl Daghd Assicic. Aol dEE A
A gteg HE okdg 9 o4 Fxst FrMEE
Hol Fof wdn Feed| A7l UE2E £54 5
glon} o] =g o B SE Fu A4 d
st H7HE o

= =

3 obAAAE ol 3] HAAEES 3a HE=
Hatz oz as] Seclle] Hsd 2|gkul 100 =]
Z7] #¢k 2ejn A HAR ol §4F 14
o|F thdo ¢ Wloly oFE FE T UE
olAl 24 2] nm232] o &S 47 $lebed nm23 by
9] ¥z ¢f3H, Wt LAEAe #AE =
Ate] ogat 3 ADE gl

1) A4 dgfell wlsiA 4 Fokolly 4 9ol
7t che7.86%).

2) nm23 ghufe] =bE S 24 g9 Seddl 5 39
of| (69.64%)ell 4] <kdelgln I F 7hekde] 264
(46.43%), 9ok o] 13ad)(23.21%) o]}

3) nm23 ghuwje] o ok4bE- vl Foke] F 2l
w2} Foldt zbelrt qlel=dl(P<0.05) HHRe] 7
o Aekde] 376lE 2242 60%E AR Wb
Mol AL 240 4211%8 VIAEE 2239
e},

4) fx=H He| F5, PEL o Ao HHF F5,
Ate] AF A 3= #A sl

5) o35y =3 disMe 237t FETH
hekdo] EEob(64.00%) QM| Edo = S4o|
ek ob5000%) SAIH o E 2l gh Aol glelch

6) A4 Hupoll 4] SIHF a2lm =7 Fgh, A
A e PS5 ok EwT HGY gkerl Sk
9l cHP<0.05).

o2 HAE Sl e am23 ok W@ F
oko] wbalal zlsfel] Afte] lEE o ¢ m
Heol= 2] oflFel] dabed = FAIE 24 o= glale)

10,

11.

12,

13.

& 1 B #

. Hennessy C, Henry JA, May FEB, Westley BR, Angus

B, Lennard TWIJ. Expression of the antimetasiatic
gene nm23 in human breast cancer: An association
with good prognosis. ] Nath Cancer Inst 1991; 83
281-5.

. Bevilacqua G, Sobel ME, Liotta LA, Steeg PS.

Association of low nm2} RNA levels in human
primary infiltrating ductal breast carcinomas with
lymph node involvement and other histopathological
indicators of high metastatic potential. Cancer Res
1989; 49: 5185-5190.

. Locker J. Tumor suppressor genes” and the practice

of surgical pathology. Human Path 1995; 26: 359-61,

. Fildler 1J, Hart IR. Biological diversity in metastatic

neoplasms: Origins and implications. Science 1982
217: 998-1003.

. Tsujino T, Yoshida K, Nakamura H, Ito H, Shimosato

T, Tahara E. Alterations of oncogenes in metastatic
tumours of human gasiric carcinomas. Br J Cancer
1990; 62: 226-30

. Steeg PS5, Bevilacqua G, Pozzaiti R, Lioita LA, Sobel

ME. Altered expression of nm23, a gene associated
low tumor metastatic potential, during adenovirus 2
Ela inhibition of experimental metastasis. Cancer Res
1988; 48: 6550-4.

. Yamaguchi A, Urano T, Goi T, et al. Expression of

human nm23-H1 and nm23-H2 proteins in  hepa-
tocellular carcinoma, Cancer 1994; 73: 2280-4.

. Kantor JD, McCormick B, Steeg PS5, Zetier BE.

Inhibition of cell motility after nm23 transfection of
human and murine mumor cells. Cancer Res 1993; 53:
1971-3.

. Campo E, Miquel R, Jares P, et al. Prognostic sig-

nificance of the loss of heterozygosity of nm23-HI1
and p53 genes in human colorectal carcinomas.
Cancer 1994; 73: 1913-21.

Steeg PS, Bevilacqua G, Kopper L, et al. Evidence
for a novel gene associated with low tumor metastatic
potential. J Nath Cancer Insi 1988, 80: 200-4.
Solomon E, Ledbetter DH. Report of committee on the
genetic  constitution of chromosome 17, Cytogenet
Cell Genet 1991; 58: 686-T738.

Hurlimann J, Saraga EP. Expression of p33 protein in
gastric carcinoma. Ame J Surg Path 1994; 18: 1247-
33,

Stahl JA, Leone A, Rosengard AM, Porter L, King



494 oistdelgtE A - 309 e 5 1996

14.

15.

16.

17.

18.

19.

21.

22,

23,

24,

CR, Steeg PS. Identification of a second human nm23
gene, nm23-H2. Cancer Res 1991; 51: 445-9.
Lacombe M. Nucleoside diphosphate kinase/nm23
and metastatic potency. Bulletin du Cancer 1993; B(:
T17-22,

Yague J, Leone A, Romero M, et al. Bglll and EcoRI
polymorphism of the human nm23-H1 gene(NMEI).
Mucleic Acids Res 1991; 19: 6663,

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

Sastre-Garan X, Lacombe ML, Jouve M, Veron M,
Magdelenat H. Nucleoside diphosphate Kinase fnmd3
expression in breast cancer: Lack of correlation with
lymph-node metastasis. Int J Cancer 1992; 50: 533-3%.
Urano T, Furukawa K, Shiku H. Expression of nm23/
NDP kinase proteins on the cell surface. Oncogene
1993; B: 1371-6.

Porter-Jordan K, LippmanME. Overview of the bio-
logic markers of breast cancer, Hemat Onc Clinics
North Ame 1994; 8: 73-100.

. Yamashita H, Kobayashi 5, Iwase H, lioh ¥, Kuzu-

shima T. Analysis of oncogenes and tumor suppres-
sion genes in human breast cancer. Jpn 1 Cancer Res
1993; 84: 871-8.

Royds JA, Stephenson TJ, Rees RC, Shorthouse Al

Silcocks PB. Nm23 protein expression in ductal in
situ and mvasive human breast carcinoma. J Nat Can-
cer Inst 1993, 85: 727-31.

Hirayama R, Sawai 5, Takagi Y, et al. Positive
relationship between expression of  anti-metastatic
factor (nm23 gene product or nucleoside diphosphate
kinase) and good prognosis in human breast cancer.
] Math Cancer Inst 1991; 83: [1249-50.

Barnes R, Masood 5, Barker E, et al. Low nm23
protein expression in infiltrating ductal breast car-
cinomas correlates with reduced patienis survival. Am
] Patho 1991; 139: 245-50.

Haut M, Steeg PS5, Willson JEV, Markowitz SD. In-

25.

27.

28.

29,

30.

3L

32.

33

34,

duction 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; B3: 712-6.

Royds JA, Cross 55, Silcocks PB, Scholefield JH,
Rees RC, Stephenson TJ. Nm23 anti-metastatic” gene
product expression  in colorectal
Pathology 1994; 172: 261-6.

carcinoma. J

. Yamaguchi A, Urano T, Fushida S, et al. Inverse as-

sociation of nm23-H1 expression by colorectal cancer
with liver metastasis. Br J Cancer 1993; 68: 1020-4.
Mandai M, Konishi I, KoshiyamaM, et al. Expression
of metastasis-related nm23-H1 and nm23-H2 genes in
ovarian carcinomas: correlation with clinicopathology,
EGFR, c-crbB-2, and c-erbB-3 genes, and sex steroid
receptor expression. Cancer Res 1994; 54: 1825-30,
Fishman JR, Gumerlock PH, Meyers FI, deVere White
RW. Quantitation of nm23 expression in human pro-
state tissues. J Urology 1994; 152: 202-7.

Farley DR, Eberhardt NL, Grant C8, et al. Expression
of a potential metastasis suppressor gene (nm23) in
thyroid neoplasm. World J Surgery 1993; 17: 615-20.
Leone A, McBride W, Weston A, et al. Somatic allelic
deletion of nm23 in human cancer. Cancer Res 1991;
51: 2490-3.

Stephenson TI, Royds JA, Bleehen S8, Silcocks PR,
Rees RC. "Anti-metastatic nm23 gene product ex-
pression  in keratoacanthoma and  squamous  cell
carcinoma. Dermatology 1993; 187: 95-0,

steeg PS5, de la Rosa A, Flatow U, MacDonald NI,
Benedict M, Leone A, Nm23 and breast cancer
metastasis. Breast Cancer Res Treat 1993; 25: 175-87.
Yasui W, Sumiyoshi H, Hata J, Kameda T, Ochiai
AJto H, Tahara E. Expression of epidermal growth
factor receptor in  human gastric and colonic
carcinomas. Cancer Res 1988; 48: 137-41.

Eodera Y, Isobe KI, Yamauchi M, et al. Expression
of nm23 H-1 RNA levels in human gastric cancer
tissues. Cancer 1994; 73: 259-65.




