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INVESTIGATION OF THE PROGNOSTIC AND
PREDICTIVE VALUE OF NM23 (ANTIMETASTATIC
GENE PRODUCT) AND KI-67 IN SAUDI PATIENTS

WITH COLORECTAL CARCINOMA: AN
IMMUNOHISTOCHEMICAL ANALYSIS
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ABSTRACT

BACKGROUND : Expression of
nm23 has been shown to be inversely
correlated with the metastatic poten-
tial of several human cancers. The
objective of this study is to evaluate
the value of nm23, and Ki-67 as prog-
nostic markers in patients with color-
ectal carcinoma

METHODS : We conducted a ret-
rospective analysis on 56 patients
with colorectal carcinoma. Immuno-
histochemistry (IHC) was performed
on archival formalin fixed paraffin em-
bedded sections. Antibodies to nm23
and Ki-67 were used. This was corre-
lated with the following clinicopatho-
logic parameters: patient sex, age
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and survival, stage, and grade of the
tumors.

RESULT : Ameng the 56 cases of
colorectal cancer there were 24 fe-
male and 32 male. (Male/female=1 3).
The mean age was 54.9 years (range
30-80 years). Two of the cases were
Dukes' stage A, 28 (stage B), 18
(stage C) and 8 (stage D). Ki-67 was
positive in 94%(n=53). The positivity
in different stages was as follows (2/2
stage A, 26/28 stage B, 17/18 stage C
and 7/8 stage D). Normal mucosa ad-
jacent to cancer showed positive
staining for ki-67 in 18/56. nm23 was
positive in 84% (n=47) of tumors com-
pared to 45/56 of normal mucosa.
The positivity in different stages was
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236 INVESTIGATION OF THE PROGNOSTIC AND PREDICTIVE etc.

as follows (2/2 stage A, 24/28 stage
B, 14/18 stage C and 7/8 stage D).

CONCLUSION : There was no
statistical significance difference be-
tween normal tissue and tumors
regarding nm23 expression, which
was not associated with the afore-
mentioned prognostic variables and
metastasis in colorectal cancer pa-
tients. Although Ki-67 expression
expressed strongly in cancer com-
pared to normal tissue (p<0.05), there
was no relation with survival, grade or
Dukes' stage of the tumor.

Key Words : Colcrectal carcinoma,
nm23, Ki-67, tumor suppressor gene.

INTRODUCTION

nm23 gene was initially cloned as
a metastasis suppressor genes for
metastasis, whose expression leads
to reduction of tumor metastasis 1-4.
There are different results in the liter-
ature regarding the significance of
nm23 in the metastatic ability of the
tumor in different organs. Quantitative
reduction in nm23 RNA level and or
reduced expression of the nm23 gene
have been observed in human meta-
static breast carcinoma (1. 5. 6) He-
patocellular carcinoma (7) larynx (8)
lung carcinoma(®) and other human
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cancer. Nm23 was not correlated with
metastatic ability in other cancer like
renal cell (10.11) thyroid carcino-
ma(12) endocervical carcinoma(13).
Opposite relationship with high nm23
RNA expression associated with ad-
vance stage of lung and head and
neck carcinomas(14:15) However the
role of nm23 in colorectal neoplasm is
controversial and reports of the rela-
tionship between the putative meta-
stasis suppressor nm23 and metasta-
sis and/or survival in coloractal cancer
patients are conflicting (7:16,17),

MATERIALS AND METHODS

We conducted a retrospective
analysis on 56 patients with colorectal
carcinoma. All the specimens were
routinely fixed in 10% neutral buffered
formalin and processed for light mi-
croscopic examination. Immunohisto-
chemistry (IHC) was performed on ar-
chival formalin fixed paraffin
embedded sections. Antibodies to
nm23 and Ki-67 were used. This was
correlated with the following clinico-
pathologic parameters: patient sex,
age and survival; stage, and grade of
the tumors.

RESULTS
Among the 56 cases of colorectal
cancer there were 24 female and 32
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male. (Male/female=1.3). The mean
age was 54.9 years (range 30-80
years). Two of the cases were Dukes'
stage A, 28 (stage B), 18 (stage C)
and 8 (stage D). Sections that contain
tumor with adjacent normal mucosa
were selected (figure1). The differenti-
ation of the tumors was as follows:
well differentiated 6 cases, moderate-
ly differentiated 45 cases, and poorly
differentiated 5 cases. Three cases
were diagnoses as singnet-ring aden-
ocarcinoma, the other were conven-
tional adenocarcinoma. Nm23 was
positive in 84% (n=47) of tumors com-
pared to 45/56 of normal mucosa
(figure 2). The positivity in different
stages was as follows (2/2 stage A,
24/28 stage D, 14/18 stage C and 7/8

stage D). The positivity of nm23 ac-
cording to tumor differentiation was as
follows: (well differentiated 5/6, mod-
erately differentiated 37/45, poorly dif-
ferentiated 5/5). Ki-67 was positive in
94%(n=53). The positivity in different
stages was as follows (2/2 stage A,
26/28 stage B, 17/18 stage C and 7/8
stage D). The positivity of ki-67 ac-
cording to tumor differentiation was as
follows: (well differentiated 6/6, mod-
erately differentiated 43/45, poorly dif-
ferentiated 4/5). Normal mucosa adja-
cent to cancer showed positive
staining for ki-67 in 18/56 of the com-
pared to 53/56 of cancer. At the time
of reporting 12 patients were dead.
Nine of those twelve patients show
positive staining for nm23.
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Figure 1 : Sections from one of the cases of colorectal carcinoma showing a tumor
on the left side and non-neoplastic epithelium on the right side.
(Haematoxylen and eosin stain, original power x200).

Figure 2 : Immunchistochemistry of nm23 showing positive staining in the neoplas-
tic and weak staining in non-neoplastic epithelium (original magnification
x200).

Vol. 34, No. 3 & 4 July., & Oct, 2003
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DISCUSSION

Few genes are reported that might
function as metastasis suppressor
genes, nm23, tissue inhibitor of metal-
loproteinase-1 (TIMP-1) gene, the
major histocompatibility complex
(MHC), and the adenovirus 2 Ela
gene product, which may function as
a metastasis suppressor in certain rat
model system of metastasis(2). In the
current study, in which we used an
immunohistochemistry technique us-
ing nm23 antibody, we demonstrated
that there was no relation between
the extent of nm23 gene product and
the stage or metastatic ability of color-
ectal carcinoma. Nm23 was ex-
pressed in normal and malignant le-
sions with no statistical significance
difference. Our result disagree with
those of several previous breast can-
cer studies as well as studies in other
human carcinomas as well as experi-
mental tumors(1,5-8). Nm23 has been
found to be associated with cellular
proliferation in many tumors such as
prostate(18), thyroid neoplasm(19)
and lung carcinoma(20), The nm23
gene family in humans is implicated in
differentiation and cancer progres-
sion, but the biochemical mechanisms
are unknown. Most nm23 proteins
have phosphotransferase (nucleoside
diphosphate kinase) activity(21). The

function of nm23 is uncertain. Nm23
has sequence homology with NDP ki-
nase activity and has it self been
shown to have NDP kinase activity
(22). NDP kinase supply all nucleo-
side triphosphates except ATP to
cells and may also participate in sig-
nal transudation by supplying GTP to
G protein, although any direct associ-
ation of nm23 with GTP binding pro-
tein is questionable. Postel et al sug-
gested that nm23 is involved in DNA
structural transactions necessary for
the activity of the c-MYC promot-
er(21). Two human nm23 cDNA have
been reported, nm23-H1 and nm23-
H2, both predict 17-kD proteins (2.4),
Patients with low nm23-H1 expres-
sion in breast cancer had a signifi-
cantly greater incidence of lymph
nodes metastasis, shorter disease
free survival and decreased survival
compared with patients with relatively
higher nm23-HI1 expression(23). |n
addition Transfection of nm23-H1 into
breast carcinoma cells suppresses in
vivo metastatic potential. The discre-
pancies regarding the significance of
the nm23 gene product/NDP kinase
expressions in human malignancy is
that the significance of NDP kinase
expression may be quite different in
different tissue. Quantitative reduction
in nm23 RNA level and or reduced
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expression of the nm23 gene have
been observed in different human
metastatic neoplasm(1:5-9), nm23
was not correlated with metastatic
ability in other cancer like renal cell

(10,11) and thyroid carcinoma (12),

endocervical carcinoma 13. Opposite
relationship with high nm23 RNA ex-
pression associated with advance
stage of lung and head and neck car-
cinomas (14,15), However the role of
nm23 in colorectal neoplasm is con-
troversial and reports of the relation-
ship between the putative metastasis
suppressor nM23 and metastasis
and/or survival in colorectal cancer
satients are conflicting (7,16,17,24-
28)_ Some authors demonstrated pos-
itive relation of nm23 expression with
different prognostic parameters and
with metastatic ability in CRC (7,17,
24-26,29) nM23-H2 expression was
not related to survival; however, there
was a modest survival advantage with
low expression of nM23-H1 17. Du-
sonchet et al demonstrated that in
CRC the expression of the protein is
not associated with tumor progression
and patient prognosis and suggested
that nm23-H1 activity is tissue-
specific 27. Garinis et al reported that
impairment of nm23-H1 expression is
an early event into the progression of
colorectal metastasis may therefore

Vol. 34, No.3 & 4 July., & Oct, 2003

play an important role in suppressing
the early steps of metastasis in spo-
radic cases of colorectal carcinomas
24. Other authors suggested also
some relation between nm23 and clin-
ical or histopathological prognostic
parameters 25, 26. In the current
study we used polyclonal antibody
against nm23 gene product. Howev-
er, we need further study to determine
correlation between transcriptional
and transnational levels of the nm23
gene using antiisoform specific anti-
bodies because the antibody used in
this study could react with both iso-
form of nm23-H1 and nm23-H2. Our
study showed that there was a highly
significant difference in ki-67 immuno-
reactivity between normal tissue and
malignant tissue. In conclusion, this
immunohistochemical analysis shows
that the nm23 gene product in color-
ectal neoplasm is expressed indepen-
dently of clinicopathological parame-
ters. There is no correlation between
expression level and malignant trans-
formation. This confirm that nm23 is
not always associated with indicators
of tumer malignancy such metastatic
potential or prognosis. Thus, nm23
gene is unlikely to be useful as a
prognostic indicator, in contrast of
previous results in breast carcinoma
and other human cancer.
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