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Expression of nm23 Protein and its Prognostic Significance
in Breast Cancer

Tae Kug Kim, M.D., Ki Yong Chung, M.D.

Department of Surgery,
Keimyung University School of Medicine, Daegu, Korea

Abstract : There are many prognostic factors in breast cancer. Metastasis to the
regional lymph nodes in breast cancer patients is the most important prognostic factor. In
cases with no metastasis to the regional lymph nodes, tumor size, differentiation, nuclear
grade, estrogen receptor (ER) and progesterone receptor (PR) expression, and
expression of oncogenes have been reported as prognostic factors. nm23 Gene and its
products are known to be inversely related to the potentials of metastasis in breast
cancer, however the contradicting results have also been reported. The expression of
nm23 protein by immunohistochemical stain was investigated in 61 breast cancer
patients and analyzed in relation to other prognostic factors and survival rate. The nm23
protein was positively stained n 91.8% of the breast cancer specimens. The expression
of nm23 protein was positively related to the pathologic stage but it was not statistically
significant. The expression of nm23 protem was not correlated with b—year survival
rate. In conclusion, the expression of nm23 protein by immunohistochemical method in
breast cancer patients was not shown to have any correlation to the pathologic stage and

the survival rate.

Key Words : Breast cancer, nm23 Protein, Survival rate

# o] =ES AETY GFAA G =R



162

=
rhu

A O 3718 4 Blaste] o F7F £
S o au A vk et Y At A
=8l YFE A= JFJARE A= A
o] N7t 7 TRk, I ek HE Y A
71, 2884 gy, &8 3L, estrogen

receptor(ER) & progesteron receptor(PR)
# off Sol A, Hol: p5b3, HER—2/neu,
epidermal growth factor receptor (EGFR) &
Aol A e &% AEa QUrk(1].
nm23(non—metastatic clone #23)2 19884
Steeg G [2]0] Zo]F o] W& K-1735
murine melanoma Al XZF 14 nm23 mRNAZ}
Aol 5 o] & K—-1735 murine melanoma Al
ETFRT10H AL wWol IHEES SO Hil
SHATE 7 F W2 HauoA nm23 mRNAZF 3
B ek ek AR o Hojrk Ao

il

HAEE W 5 AEE] £ o8 HAIEO

AT[1-3]. Wkdel Sawan & [4]12 FU<telA
Bk

Aoy zd dojg BEH
mRNA & 3 &7 7+ ¢

2 @A 17H kel 93] 8kar vk AFF oA =
nm23-H13# nm23-H2 F 57} Sl A o=
d#A e ([5,6], nm23-H1°| 5+ 715& 3
3, o] A% 4FE9l nucleoside diphosphate
kinase A (NDPK—A) 7} ofg] &Follx] 44 =3
of vlste] It HA TR & A QI 78], AR
261789 e 249 s B0l W x
2 glet A o A% Aldsto] §Ae] o], 9k A
7], fepHE 7] 5 e ARAAE=3
nm23 o) WE dolna, A
e A =SS nlwsto]

EERE L

o 0],

72
o] -

7o)

of

=
=]
=
=

r-ﬂ

ér:i

1=13

r_gi_i

0

)-
],

EJ%J

u

e
=)

Ol

= 2 Uy

1. e H HY7IE=A

BB KRB $22% 25k 2003

1987¢1 1€ 5 1989y 12€ 77 A=
WSO R Yo A GHFre B ATy 2X 44
2l

o AT 1308 % bW 2 A nBy

il

o

Ik

Feotal, 19949 1197+4 F40] 7Fs 2w 61
42 Oyom 94 L gesIsel dEdte a4
o el, gl 2] 8 Rz A o] AY &

Saglom AL AT FH AL WIS

7]
3 Ash g5t}

Ho 2z el A W o ® a6kl nm23 T
e o -5 gAEvh 94 WH > - ek
vl Ger 24 S 4 m AR 2R S W
50 f8 &fol=e] 29 ¥ xyleneol 57k 3
g Agstel FHAE AASAE, 100%, 95%,
80% ethanolel 27 2 2% A gl st &4 4 3
TARAE AT WA AT s SS9
A7) fste] A A 3% A3 AT 2083

A2 ¢k & phosphate buffered saline (PBS,
0.01M, pH 7.2)° FAs9Y. 1 & citrate
buffer(10 mM, pH 6.0) 9|4l microwave® 7}4
Ae 3 § PBSE thAl AT nm23 9E
A (NCL-nm23, Novocastra) & 1:1002.= 3
5t §918 37C FEIIoIA] 1247 ek S
AIZL & PBS % A ST 1 v ol&F A%
biotinylated anti—mouse, anti—rabbit, and
anti—gout immunoglobulins (LSAB+ Kit,
K0690, Dako) & =& A# of] 71l A2l 15%
{F BEEA]7]AL PBSE AR 11§ 3,37
—diaminobenzidine tetrahydrochloride (DAB)
T A9E 2R Jhekal e v A skl A
@A RS I US THRFE Ao X
Meyer' s hematoxylin 2. & thz G4 5ke] Fakg]
Aon #AeAdt Y 249 nm23 @

o Moz B A Ga A%< FrhE B 4
3

1.4

C



el nm23 @9 T FEH o F

A% 3 EET

10

Fig. 1. Breast cancer: immunohistochemical stain of
nm23 protein showing both nuclear and
cytoplasmic positivity ( X 200).

Fig. 2. Breast cancer: immunohistochemical stain of
nm23 protein showing negative reactivity( X
400).
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Table 1. Clinical features of 61 breast cancer patients

Number of patient (%)

Age

<50 46 (75.4)

=50 15 (24.6)
Tumor size (cm)

=2 6 (9.8)

2.1-5 35 (57.4)

>5.1 20 (32.8)
LN metastasis

none 18 (29.5)

1-3 15 (24.6)

4-10 18 (29.5)

> 11 10 (16.4)
Stage

I 2 (33)

I 26 (42.6)

I 30 (49.2)

v 3 49
Pathology

Ductal carcinoma in situ 3 4.9

Invasive ductal carcinoma 47 (77.0)

Lobular carcinoma 5 (8.2)

Medullary carcinoma 4 (6.6)

Paget’ s disease 2 (33)

504 mvke] 46 @(75.4%), 504 o] AFo] 154
(24.6%)9o™ BadAF L 414640 42 =2
/15 2 cm ©13F 6#(9.8%), 2.1 cm ©]4 5 cm
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Table 2. Relationship between nm 23 protein expression and prognostic factors

Total Expression of nm23 protein
No. (%) Positive Negative P value
No. (%) No. (%)
Age (yrs)
<50 46 (75.4) 42 (91.3) 4 8.7 0.937
>51 15 (24.6) 14 (93.3) 1 (6.7)
Tumor size (cm)
<2 6 (9.8) 5 (83.3) 1 (16.7) 0.104
2.1-5 35(57.4) 31 (88.6) 4 (11.4)
>5.1 20(32.8) 20 (100) 0 (0)
LN metastasis
0 18(29.5) 15 (83.3) 3 (16.7) 0.114
1-3 15 (24.6) 14 (93.3) 1 (6.7)
4-10 18(29.5) 17 (94.4) 1 (5.6)
>11 10 (16.4) 10 (100) 0 (0)
Stage
I 2 (3.3) 1 (50.0) 1 (50.0) 0.146
I 26 (42.6) 23 (88.5) 3 (11.5)
m 30(49.2) 29 (96.7) 1 (33)
v 3 (4.9) 3 (100) 0 (0)

LN: lymph node.
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Table 3. Survival rates of breast cancer patients according to expression of nm23 protein

nm23 protein

Positive Negative P value*
S5YDFS* (%) 44.1 % 100 % 0.0709
S5YSR T (%) 74.0 % 100 % 0.2683

* log rank test; # 5 years disease free survival rate; * 5 years overall survival rate.
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