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S ummary.Combined expressions of ras-p21 and nm23
and their correlation with clinicopathological factors
were examined in patients with gastric carcinoma.
These expressions were determined by immunohisto-
chemical analysis of 60 formalin-fixed and paraffin-
embedded specimens of carcinoma that were curatively
resected. Distribution of ras-p21 and nm23 expressions
differed according to the macroscopic type of tumor,
and the mode of these expressions was prognostically
related: nm23 expression singly affected the survival
activity, and a combined expression of ras-p21 and nm23
induced a very short period of survival.

These findings suggest that there is an interaction
between ras-p21 and nm23, and that analysis of the
mode of the combination is useful in predicting the
clinical course of gastric carcinoma.

Key words-digestive tract, malignant tumor, immuno-
histochemical analysis, gene expression.

INTRODUCTION

ras-p21 and nm23 composed of a complex of GTP-
binding proteins are involved in the pathways which
control cell cycle progression, and they have been
recognized as tumor modifiers.1' In connection with
this, ras-p21 and nm23 have been shown to be recipro-
cally active in the metastatic potential of specific
kinds of carcinoma.2"8' In gastric carcinoma, the
relation of these expressions to carcinogenesis has
been explored, and their clinicopathological features
have also been characterized,9^13' but the effect of the
combined mode of these expressions on the clinical
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course after surgery has not yet been examined.
This study was designed to investigate whether

analyzing combined expressions of ras-p21 and nm23
has clinicopathological significance in patients with
gastric carcinoma.

MATERIALS AND METHODS

Patients

Surgical specimens were obtained from 60 patients
with gastric carcinoma (Table 1). The age of the
patients ranged from 30 to 70 years, and the average
was 52.0±1.0 (mean±SEM) years. They had received
curative surgery including resection at The Abdomi-
nal Surgery, Third Hospital, Harbin Medical Univer-
sity, between 1982 and 1985. Histological evaluation
was based on routine examination of paraffin embed-
ded sections stained with hematoxylin and eosin. The
histological type was classified according to the
general rules for gastric cancer.14) The clinical stag-
ing (TNM system) was determined according to the
guidelines of the American Joint Committee on Can-
cer.15'

Immunohistochemical staining

All the specimens containing normal tissue adjacent
to the tumor tissue were stained with antibodies to
ras-p21 and nm23/NDPK A, according to the strepto-
avidin-biotin complex method. A mouse monoclonal
antibody (MoAb) , RAP-5 (IgG2a isotype, Oncogene
Science, Inc., NY) , and anti-human nm23 antibody
(Transduction Laboratories, KY) were used. Four-
/*m sections prepared on glass slides were dewaxed.
In order to restore the immunoreactivity of the



9 0 P . Z r l A O e t a l .:

T a b l e 1 . C li n i c a l a n d h i s t o l o gi c a l v a ri a ti o n s i n 6 0 p a ti e n t s

w it h g a s t ri c c a r c i n o m a

v a ri a b l e s N u m b e r o f p a ti e n t s ( % )

S e x
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F e m a l e

A g e ( y e a r s)

3 0- 4 5
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L M

L

M L U

T u m o r st a g e
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III

I V

3 7 ( 6 2 % )

2 3 (3 8 % )

1 3 (2 1 % )

3 7 (6 2 % )

1 0 (1 7 % )

2

1

3

1 5

3 6

3

( 3 % )

( 2 % )

( 5 % )

( 2 5 % )

( 6 0 % )

( 5 % )

l l (1 8 % )

2 2 (3 7 % )

1 3 (2 2 % )

1 4 (2 3 % )

a n ti g e n s
,
th e s p e ci m e n s w e r e t r e a t ed i n 1 0 m M cit ri c

a cid ( p H 6 .0) i n a m i c r o w a v e (1 0 0 V
,
80 0 W ) f o r 1 0 m in

,

a n d t h e n c o ol e d t o r o o m t e m p e r a t u r e i n p h o s p h a t e

b uff e r s ali n e (P B S) . E n d o g e n o u s p e r o x id a s e a c ti vit y

a n d n o n s p e ci丘c bi n di n g w e r e bl o c k e d b y t r e a t m e nt

w it h 3 % h yd r o g e n p e r o x id a s e f o r 5 0 m i n a n d w it h

lO % n o r m al r ab bit s e r u m f o r 1 0 m i n ･ S p e ci m e n s w e r e

i n c u b a t ed w it h a n ti -

r a s- p 2 1 M o A b a t r o o m t e m p e r a -

t u r e f o r 6 0 m i n . A ft e r ri n si n g i n P B S
,
t h e s p e ci m e n s

w e r e i n c u b a t e d w it h p e r o x id a s e -l a b ele d st r e p t o-

a v idi n -b i oti n f o r 20 m i n a t r o o m t e m p e r a t u r e
,

a n d

f u r t h e r t r e at e d w it h 0 .0 5 % 3
,
3

'
-di a m i n ob e n zidi n e

s ol uti o n f o r 5 m i n a t r o o m t e m p e r a t u r e .
A f t e r w a sh -

i n g i n dis till e d w a t e r
,
th e y w e r e c o u n t e r - st ai n e d w it h

h e m a t o x yli n a n d e o si n .

1 6) N e g a ti v e c o n t r o ls w e r e

o b t ain e d b y o m i s si o n of t h e p ri m a r y a n tib o d y d u ri n g

i n c u b a ti o n . T h e t u m e r tis s u e w a s st ai n e d e v e nl y ,
a n d

th e st ai ni n g of c ells i n l y m p h n o d e m e t a st a s e s w a s

th e s a m e a s i n t h e p r l m a r y t u m o r .

J n d g e m e n t f o r s t ai n i n g

S t ain in g of r a s -

p 21 a n d n m 2 3 w a s e v al u a t e d o n t h e

b a si s of t h e p e r c e n t a g e of t u m o r c ells s h o w in g si g n s

o f c y t o p l a s m i c r e a c ti v i t y ,
a n d th e r e s u lt s w e r e

cl a s si丘e d a s f o ll o w s : F o r r a s -

p 2 1 : 1) n e g ati v e (-) ,
0 %

t u m o r c ell s sh o w i n g p o siti v e r e a c ti vit y ; 2) p a r tly

p o siti v e ( ＋) ,
1- 10 % of t u m o r c ells sh o w i n g p o siti v e

r e a c ti vit y ; a n d 3) m o d e r a t ely p o siti v e ( ＋ 十
,

o v e r e x -

p r e s si o n ) ,
> 10 % of t u m o r c ells sh o w i n g p o siti v e

r e a c tivit y .
F o r n m 23 : 1) n e g a ti v e (-) ,

0 % t u m o r c ells

s h o w i n g p o siti v e r e a cti v it y ; 2) p a r tly p o siti v e ( ＋)
,
1-

2 0 % of t u m o r c ells s h o w i n g p o siti v e r e a c tiv it y ; a n d 3)

diff u s el y p o siti v e ( ＋ 十 ,
o v e r e x p r e S Si o n) ,

> 20 % of

t u m o r c ells sh o w l n g p o siti v e r e a c ti vit y ･

S t a ti s ti c al a n a ly sis

A s s o ci a ti o n s b e t w e e n t h e e x p r e s si o n o f r a s
-

p 2 1 a n d

n m 2 3 a n d cli n i c o p a th ol o g ic f a c t o r s w e r e a n aly z e d b y

m e a n s o f t h e X 2
t e st . T h e c o r r el ati o n b et w e e n F a s -

p 21

a n d n m 23 w a s e sti m a t e d b y r e g r e s si o n a n al y s I S ･

K a p l a n- M ei e r
'

s a n d L o g r a n k a n aly s e s w e r e p e rf o r -

m e d t o a s s e s s w h et h e r r a s
-

p 21 o r n m 2 3 e x p r e s si o n
,

al o n e o r i n c o m b in a ti o n
,
h a d a n y eff e ct o n t h e s u r-

vi v al p e ri o d . T h e s t a ti stic al diff e r e n c e w a s c o n sid-

e r e d si g n i丘c a n t if t h e p v al u e w a s < 0 ･0 5 ･

R E S tJ L T S

r a s
- 2 1 a n d n m 2 3 e x p r e s si o n

W h e n r a s- p 2 1 e x p r e s si o n i n 6 0 p ati e n t s w a s a n al y z ed

a c c o r di n g t o o u r j u d g e m e n t f o r st ai ni n g (F ig ･ 1) ,
t h e

f r e q u e n c y of r a s- p 2 1 -
,

r a s -

p 21 ＋ a n d r a s-p 2 1 十 ＋

w a s l l
,
10

,
a n d 39 c a s e s

,
r e s p e c ti v ely .

T his e x p r e s si o n

w a s n o t di st rib u t e d e v e n l y ( p < 0 .0 1) . I n t h e c a s e of

n m 2 3 e x p r e s si o n ( Fi g . 1) ,
t h e f r e q u e n c y of n m 23 -

,

n m 2 3 ＋ a n d n m 2 3 十 ＋ w a s ll
,
8

,
a n d 41 c a s e s

,
r e s p e c-

ti v el y . T hi s dist rib u ti o n w a s n ot e v e n ( p < 0 ･01) ･ N o

s l g n ih c a n t r el a ti o n shi p e x i s t ed b et w e e n f a s -

p 2 1 a n d

n m 2 3 e x p r e s si o n ( r
- 0 .

1 3 50
, p > 0 .0 5) .

r a s
･

p 2 1 a n d n m 23 e x p r e s si o n a n d p a t h olo g ic al f a c t o r s

W h e n t h e r el ati o n of r a s -

p 21 a n d n m 23 e x p r e s si o n t o

p a th ol o g l C al v a ri a bl e s w a s a n aly z ed
,
th e di st rib u ti o n

of r a s -

p 2 1 o r n m 23 e x p r e s si o n diff e r ed a c c o r di n g t o

th e his t ol o g ic al g r a d e a n d m a c r o s c o p ic t y p e of t u m o r

( T a bl e 2 a n d 3) . L y m p h n o d e m et a st a sis did n o t

c o r r el at e w it h t h e m o d e of r a s- p 2 1 a n d n m 23 e x p r e s -

si o n ( T a bl e 4) . N eit h e r t u m o r sit e n o r t u m o r st a g e

c o r r el at e d w it h r a s -

p 21 a n d n m 2 3 e x p r e s si o n
,

a l o n e

o r i n c o m b in ati o n ( d a t a n ot s h o w n ) .

r a s I

P 2 1 a n d n m 23 e x p r e s si o n a n d s u r v i v al

K a p l a n
- M ei e r

'

s s u r vi v al c u r v e s a n d L o g r a n k a n a-

l y s e s d e m o n st r a t e d t h a t t h e r e w a s a s l g n i丘c a n t

diff e r e n c e a m o n g - , ＋ a n d ＋ ＋ p a ti e n t s sh o w i n g

n m 23 : c a s e s w it h ＋ e x p r e s si o n h a d a sh o rt e r o v e r all

s u r v i v al t h a n t h o s e w ith - a n d ＋ ＋ e x p r e s si o n ( F i g .

2) . N o sig n i丘c a n t diff e r e n c e i n s u r vi v al p e ri o d w a s

d et e c t e d i n p ati e n t s s h o w i n g r a s -

p 21 . W h e n r a s -

p 2 1

a n d n m 2 3 e x p r e s si o n s w e r e c o m bi n e d
,
it w a s n o t e d
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F i g . 2 . O v e r a ll s u r v i v a l a n d n m 2 3 s t a i n i n g in p a ti e n t s w it h g a s t ri c c a r ci n o m a ･ T h e

d i ff e r e n c e b e t w e e n n m 2 3 ＋ (＋,
n

- 8) a n d n m 2 3 ＋ ＋ (＋ ,
n - 4 1) g r o u p s w a s

sig n i丘c a n t ( p < 0 .0 1) . T h e di ff e r e n c e b e t w e e n n m 2 3 ＋ (◆,
n - 8) a n d n m 2 3 - ( I ,

n
-

l l) g r o u p s w a s si g n i丘c a n t ( p < 0 .0 5) .
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Fi g . 3 . O v e r all s u r v i v a l a n d r a s
-2 1 a n d n m 2 3 st a i n i n g i n p a ti e n t s w it h g a s t ri c

c a r c i n o m a . T h e d iff e r e n c e b e t w e e n n m 2 3 ＋/ r a s
-

p 2 1 ＋ ＋ (▲ ,
n - 3) a n d n m 2 3 十/

r a s
-

p 2 1 ＋ ( ▼
,

n - 4) g r o u p s w a s si g n i丘c a n t ( p < 0 .0 5) .

t h a t p a ti e n t s w it h r a s -

p 2 1 ＋ ＋ a n d n m 23 ＋ e x p r e s si o n

h a d t h e sh o rt e s t s u r vi v al p e ri o d (F ig . 3) .

D I S C U S S I O N

W e f o u n d th a t r a s -

p 2 1 i n t e r a ct s w it h n m 2 3 i n e x p r e s -

s l n g Cli ni c o p a t h ol o g l C al f e a t u r e s of g a st ri c c a r -

ci n o m a . T his i s p a r ti ally c o n sis t e n t w ith a r e p o rt t h at

g e n e s i n t er a c t w ith e a c h o t h e r i n e x p r e s s l n g th e

f e a t u r e s of s e v e r al k i n d s of c a r ci n o m a .

1 7- 2 0)

A lth o u g h c o n fli cti n g d at a h a v e b e e n p r e s e n ト

ed
,

2 1‾2 3)
e vid e n c e of t h e m et a st a tic s u p p r e s s o r f u n c -

ti o n of n m 2 3
2 4

･
2 5) h a s b e e n r e p o rt e d

,
a n d o v e r e x p r e s -

s ed n m 23 h a s b e e n s h o w n t o i n di c at e a f a v o r ab le

p r o g n o si s i n s e v e r al t y p e s of c a r ci n o m a .

8
･
2 6) C o n t r a r y

t o t his
,
r a s

-

p 21 h a s b e e n sh o w n t o i n dic a t e a n e g a tiv e

p r o g n o sis i n c a r ci n o m a .

1 9 ･ 2 7) I n t his s t u d y ,
alth o u g h

t h e m e t a st a si s w a s n o t s m all in p a ti e n t s w ith n m 23

o v e r e x p r e s si o n
,
th e s u r vi v al a cti vit y w a s st r o n g ,

a n d

th e a c tiv it y w a s r ed u c e d b y r a s -

p 21 o v e r e x p r e ssi o n

e v e n w h e n n m 2 3 w a s p o siti v ely e x p r e s s ed . T his c o u ld

m e a n t h a t e x c e s si v e n m 2 3 c o n t rib u t e s t o th e e n h a n c e -

m e n t of t h e s u r vi v al a c tiv it y ,
b u t r a s

-

p 21 d o m in a n tl y

i n t e r a c ti n g w it h n m 2 3 i m p e d e s t h e a c ti vit y .

B i o c h e m ic all y ,
r a s -

p 2 1 a n d n m 23 h a v e b e e n s h o w n

t o f o r m a c o m p le x w ith G T P - bi n di n g p r o t ei n s
,

1)
a n d

t o c a u s e a r e d u c ti o n i n c ell m ig r a ti o n i n r e s p o n s e t o

i n s uli n -lik e g r o w th f a c t o r I 2 4 ) a n d p l a t el et - d e ri v e d

g r o w th f a c t o r a s w ell a s alt e r ed c ol o ni z ati o n i n

r e s p o n s e t o t r a n sf o r m i n g g r o w t h f a c t o r -b et a .

2 5) O f

i n t e r e s t i s t h e f a c t t h a t r a s ･

p 21 a n d n m 23
,
h a vi n g a

si m il a r st r u c t u r e
,

r e c i p r o c all y a ff e c t c a n c e r c ell

g r o w th a n d it s a g g r e s si v e n e s s t h r o u g h th e f a c t o r s

m e n ti o n ed a b o v e .

N e g a ti v e n m 2 3 c a s e s h a v e b e e n s h o w n t o i n d u c e

hi g h a m o u n t s o f r a s
-

p 21 ,
t h u s p r o v idi n g a bi o c h e m i -

c al b a si s t o e x p l ai n t h e n e g a ti v e p r o g n o sis .

8) I n f a c t
,

it h a s b e e n r e p o r t e d th a t t h e o v e r e x p r e s si o n of r a s -

p 21 is a s s o ci a t e d w it h th e m et a
,
st a tic p h e n o c y t e in

uit r o
3)

a n d w it h a n e g a ti v e p r o g n o si s i n o v a ri a n

c a n c e r .

2) I n t his i m m u n o his t o ch e m i c al a n aly sis
,

n o

i n v e r s e r el a ti o n s hip w a s d et e c t ed b e t w e e n th e t w o
,

a n d r a s -

p 2 1 s e e m e d t o b e t h e d et e r m i n a n t . T h e r e i s

m u c h r o o m f o r r e s e a r c h in t o thi s a s p e c t .

I n v a siv e b e h a vi o r of a t u m o r i s d e t e r m i n e d b y

e x p a n si v e c o m p o n e n t s .

1 4) I n t his s t u d y ,
th e his -

t ol o g l C al t y p e a n d m a c r o s c o p i c p a t t e r n of t h e t u m o r

w e r e at t rib u t ed t o th e dist rib u ti o n of r a s -

p 2 1 a n d

n m 2 3 e x p r e s si o n . C o n sid e ri n g th is t o g e th e r w it h th e

r e s ult s h o w l n g t h a t t h e st a g e

r el a t e t o t h e s e e x p r e s si o n s
,
it

e x p r e s si o n s p a rtly c o n t rib u t e

i o r of t h e c a r ci n o m a .

T h e i n c r e a s e d n u m b e r o f

of t h e t u m o r did n o t

i s p o s sibl e t h at t h e s e

t o t h e i n v a si v e b e h a v -

r e g l O n al l y m p h n o d e

m et a st a s e s h a s b e e n sh o w n t o b e c o r r el a t e d w it h a

p o o r p r o g n o si s f o r g a st ri c c a r ci n o m a .

2 8 , 2 9) I n t hi s

a n al y s i s
,

n O r el a ti o n of m et a st a si s t o r a s -

p 2 1 a n d
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n m 2 3 w a s d et e c t e d
,
b u t t h e p r o g n o si s w a s d e p e n d e n t

o n th e s e e x p r e s si o n s . r a s -

p 2 1 a n d n m 23 m i g h t b e

m a r k e r s i n d e p e n d e n t of m et a s t a sis .

T h e s e o b s e r v ati o n s h a v e l ed u s t o c o n clu d e th a t a n

a n al y si s of t h e i n t e r a cti o n b e t w e e n r a s- p 21 a n d n m 2 3

is u s ef ul i n e v al u a tin g th e clillic al c o u r s e of g a s t ric

C a r C l n O m a .

A c k n o w l e d g m e n t s . T h e a u t h o r s a r e g r e a tl y i n d eb t e d

t o M r . T . H a t a n o ( T h e D e p a rt m e n t of S u r g e r y) f o r

his a s sis t a n c e .

R E F I∃R E N C E S

1) O h t s u ki K
,
I k e u c h i T

,
Y o k o y a m a M : C h a r a c t e ri z a-

ti o n o f n u cl e o sid e-d i p h o s p h a t e k i n a s e- a s s o ci a t e d

g u a n i n e n u cl e o tid e-b i n d i n g p r o t ei n s f r o m H e L a S 3

c e ll s . B i o c h i m B i op h y s A ct a 8 8 2 : 3 2 2- 3 3 0
,
1 9 8 6 .

2) S c a m b i a G
,

C a t o z zi L
,

P a n i c i P B
,
F e r r a n di n a G

,

C o r o n e t t a F
,

B a r o z zi R
,

B a i o c c h i G
,

U c c elli L
,

P iff a n elli A
,
M a n c u s o S : E x p r e s si o n o f r a s o n c o g e n e

p 2 1 p r o t ei n i n n o r m a l a n d n e o pl a s ti c o v a ri a n ti s-
s u e s : c o r r e l a ti o n w i th h i s t o p a th o l o gi c f e a t u r e s a n d

r e c e p t o r s f o r e st r o g e n
, p r o g e s t e r o n e

,
a n d e p id e r m a l

g r o w th f a c t o r . A m I O b st et G y n e c o 1 1 6 8 : 7 1- 7 8
,

1 9 9 3 .

3) E g a
.
n S E

,
M c C l a rt y G A

,
J a r o li m L

,
W ri gh t J A

,
S pi r o

I
,

H a g e r G
,
G r e e n b e r g A H : E x p r e s si o n o f H- r a s

c o r r e l a t e s w it h m e t a st a ti c p o t e n ti a l : e v i d e n c e f o r

d i r e c t r e g u l a ti o n o f t h e m e t a s t a ti c p h e n o t y p e i n

l O T l/ 2 a n d N I H 3 T 3 c ell s . M o I C ell B i o 1 7 : 8 3 0- 8 3 7
,

1 9 8 7 .

4) F l o r e n e s V A
,
A a m d a l S

,
M y k l e b o s t 0

,
M a e l a n d s m o

G M
,
B r u l a n d O S

,
F o d s t a d 0 : L e v e l s o f n m 2 3 m e s s e n -

g e r R N A i l一 m e t a St a ti c m a lig n a n t m e l a n o m a s :

i n v e r s e c o r r e l a ti o n t o d i s e a s e p r o g r e s si o n . C a n c e r

R e s 5 2 : 6 0 8 81 6 0 9 1
,
1 9 9 2 .

5 ) B e v il a c q u a G
,

S o b e l M E
,

L i o tt a L A
,

S t e e g P S :

A s s o ci a ti o n o f l o w n m 2 3 R N A l e v e l s i n h u m a n

p ri m a r y i n 丘1t r a ti n g d u c t a l b r e a s t c a r c i n o m a s w it h

l y m p h n o d e i n v o l v e m e n t a n d o th e r h i st o p a t h o l o gi c a l

i n d i c a t o r s o f h i g h m e t a s t a ti c p o t e n ti a l . C a n c e r l k s

4 9 : 5 1 8 5- 5 1 9 0
,
1 9 8 9 .

6 ) K o n i s h i N
,
N a k a o k a S

,
T s u z u k i T

,
M a t s u m o t o K

,

K i t a h o ri Y
,
H i a s a Y

,
U r a n o T

,
S hi k u H : E x p r e s si o n

o f n m 2 3- H l a n d n m 2 31 H 2 p r o t ei n s i n p r o st a t e c a r-
c i n o m a . h n I C a n c e r R e s 8 4 : 1 0 5 01 1 0 5 4

,
1 9 9 3 .

7) T o k u n a g a Y
,

U r a n o T
,

F u r u k a w a K
,

K o n d o H
,

K a n e m a t s u T
,

S h i k u H : R e d u c e d e x p r e s si o n o f

n m 2 3- H l
,
b u t n o t o f n m 2 31 H 2

,
i s c o n c o r d a n t wi th

th e f r e q u e n c y o f l y m p h- n o d e m et a s t a si s o f h u m a n

b r e a st c a n c e r . I n t I C a n c e r 5 5 : 6 61 7 1
,
1 9 9 3 .

8) S c a m b i a G
,

F e r r a n d i n a G
,

M a r o n e M
,

B e n e d e tti

P a n i ci P
,
G i a n n it elli C

,
P i a n t e lli M

,
L e o n e A

,
M a n-

c u s o S : n m 2 3 i n o v a ri a n c a n c e r : c o r r e l a ti o n w i th

cli n i c a l o u t c o m e a n d o th e r c li n i c o p a th o l o g l C a n d

b i o c h e m i c a l p r o g n o sti c p a r a m e t e r s . I C li n O n c o l

9)

1 0)

l l )

1 2)

1 3 )

1 4 )

1 5 )

1 6)

1 7)

1 8)

1 9)

2 0 )

2 1 )

2 2)

1 4 : 3 3 4- 3 4 2
,
1 9 9 6 .

N a k aji m a K
,
K u z u m a k i N

,
O d a A

,
K o b a y a s h i H

,

K a t o h H
,
T a n a b e T : I m m u n o h i st o c h e m i c al s t u d y o f

r a s p 2 1 e x p r e s si o n i n h u m a n g a st ri c c a n c e r s a n d

b e ni g n l e si o n s . O n c ol o g y 4 6 : 2 6 0- 2 6 5
,
1 9 8 9 .

C z e r n i a k B
,
H e r z F

,
G o r c z y c a W

,
K o s s L G : E x p r e s-

si o n o f r a s o II C O g e n e p 2 1 p r o t ei n i n e a rl y g a s t ri c

c a r c i n o m a a n d a dj a c e n t g a s t ri c e pi th eli a . C a n c e r 6 4 :

1 4 6 7- 1 4 7 3
,
1 9 8 9 .

N a k a y a m a H
,

Y a s u i W
,

Y o k o z a k i H
,

T a h a r a E :

R e d u c e d e x p r e s si o n o f n m 2 3 i s a s s o c i a t e d w i th

m e t a s t a si s o f h u m a n g a s t ri c c a r c i n o m a s . JP n I
C a n c e r R e s 8 4 : 1 8 4- 1 9 0

,
1 9 9 3 .

U r a H
,
D e n n o R

,
H i r a t a K : T h e si g n ifi c a n c e o f n m 2 3

p r o t ei n e x p r e s si o n i n h u m a n g a st ri c c a r c i n o m a s .

S u ng T o d ay 2 6 : 9 5 7- 9 6 5
,
1 9 9 6 .

M till e r W
,
S c h n e id e r s A

,
H o m m e l G

,
G a b b e rt H E :

E x p r e s si o n o f n m 2 3 i n g a s t ri c c a r c i n o m a : a s s o ci a-
ti o n w ith t u m o r p r o g r e s si o n a n d p o o r p r o g n o si s .

C a n c e r 8 3 : 2 4 8 1- 2 4 8 7
,
1 9 9 8 .

J a p a n e s e G a s t ri c C a n c e r A s s o ci a ti o n : J a p a n e s e

c l a s si丘c a ti o n o f g a s t ri c c a r ci n o m a
,
1 3 th E d n

,
K a n e-

h a r a
,
T o k y o

,
1 9 9 9 .

A m e ri c a n J oi n t C o m m itt e e o n C a n c e r : 1 0 S t o m a c h
,

I n : A J C C C a n c e r S t a gi n g M a ll u a l
,

5 th E d n
,

L i p pi n c o t ト R a v e n
,
P h il a d e lp h i a

,
1 9 9 7

, p 7 1- 7 6 .

S a t o Y
,

N i o Y
,
S o n g M M

,
S u m i S

,
H i r a h a r a N

,

M i n a ri Y
,

T a m u r a K : p 5 3 p r o t e i n e x p r e s si o n a s

p r o g n o sti c f a c t o r i n h u m a n p a n c r e a ti c c a n c e r . A n ti-
c a n c e r R e s 1 7 : 2 7 7 9- 2 7 8 8

,
1 9 9 7 .

C o rd o n-C a r d o C
,
Z h a n g Z F

,
D a lb a g ni G

,
D r o b nj a k

M
,
C h a r y t o n o w i c z E

,
H u S X

,
Ⅹ u H J ,

R e u t e r V E
,

B e n e d i c t W F : C o o p e r a ti v e e ff e c t s o f p 5 3 a n d P R B

a lt e r a ti o n s i n p ri m a r y s u p e rfi ci a l b l a d d e r t u m o r s .

C a n c e r R e s 5 7 : 1 2 1 7- 1 2 2 1
,
1 9 9 7 .

H u Y X
,
W a t a n a b e H

,
O h t s u b o K

,
Y a m a g u c h i Y

,
H a

A
,
M o t o o Y

,
O k a i T

,
S a w a b u N : I n f r e q u e n t e x p r e s-

si o n o f p 2 1 i s r el a t e d t o a lt e r e d p 5 3 p r o t ei n i n p a n-
c r e a ti c c a r ci n o m a ･ C li n C a n c e r R e s 4 : 1 1 4 7- 1 1 5 2

,

1 9 9 8 .

F uji n o M
,
D o s a k a- A k it a H

,
H a r a d a M

,
H i r o u m i H

,

K i n o s hi t a I
,

A k i e K
,

K a w a k a mi Y : P r o g n o s ti c

s l g n ifi c a n c e o f p 5 3 a n d r a s p 2 1 e x p r e s si o n i n n o n s-
m a ll c ell l u n g c a n c e r . C a n c e r 7 6 : 2 4 5 7- 2 4 6 3

,
1 9 9 5 .

Y o o C H
,
N o h S H

,
R i m H

,
L e e H Y

,
M i n J S : P r o g n o s-

ti c sig n ifi c a n c e o f C D 4 4 a n d n m 2 3 e x p r e s si o n i n

p a ti e n t s w i th st a g e II a n d s t a g e III A g a st ri c c a r-
c i n o m a . I S u r g O n c o1 7 1 : 2 2- 2 8

,
1 9 9 9 ,

H i g a s h i y a m a M
,
D o i 0

,
Y o k o u c h i H

,
K o d a m a K

,

N a k a m o ri S
,
T a t ei sh i R

,
K i m u r a N : I m m u n o hi s t o -

c h e m i c a l a n a l y si s o f n m 2 3 g e n e p r o d u c t/ N D P

k i n a s e e x p r e s si o n i n p u l m o n a r y a d e n o c a r ci n o m a :

l a c k o f p r o g n o s ti c v al u e .
B r I C a n c e r 6 6 : 5 3 3- 5 3 6

,

1 9 9 2 .

N a k a m o ri S
,
I s h i k a w a 0

,
O h i g a s h i H

,
I m a o k a S

,

S a s a k i Y
,
K a m e y a m a M

,
K a b u t o T

,
F u r u k a w a H

,

I w a n a g a T
,
K i m u r a N : C l in i c o p a th o l o gi c al f e a t u r e s

a n d p r o g n o s ti c si g n i丘c a n c e o f n u cl e o sid e d i p h o s
-

p h a t e k i n a s e / n m 2 3 g e n e p r o d u c t i n h u m a n p a n c r e
-
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a ti c e x o c ri n e n e o p l a s m s . I n t I P a n c r e a t o 1 1 4 : 1 2 5-
1 3 3

,
1 9 9 3 .

2 3 ) S a w a n A
,
L a s c u I

,
V e r o II M

,
A n d e r s o n JJ

,
W ri g h t C

,

H o r n e C H
,

A n g u s B : N D PI K / n m 2 3 e x p r e s si o n i n

h u m a n b r e a st c a n c e r i n r e l a ti o n t o r el a p s e
,
s u r v i v a l

,

a n d o t h e r p r o g n o s ti c f a c t o r s : a n i m m u n o h i s t o-
c h e m i c a l s t u d y . J P a t h o 1 1 7 2 : 2 7- 3 4

,
1 9 9 4 .

2 4 ) K a n t o r J D
,

M c C o r m i c k B
,

S t e e g P S
,
Z e tt e r B R :

I n h i b iti o n o f c e ll m o tilit y a ft e r n m 2 3 t r a n sf e c ti o n o f

h u m a n a n d m u ri n e t u m o r c e ll s . C a n c e r R e s 5 3 : 1 9 7 1-
1 9 7 3

,
1 9 9 3 .

2 5 ) L e o n e A
,
F l a t o w U

,
V a n H o u t t e K

,
S t e e g P S : T r a n s

-

f e c ti o n o f h u m a n n m 2 3- H l i n t o th e h u m a n M D A -

M B1 4 3 5 b r e a st c a r ci n o m a c ell li n e : e ff e c t s o n t u m o r

m e t a st a ti c p o t e n ti al
,

c o l o n i z a ti o n a n d e n z y m a ti c

a c ti v i t y . O n c o g e n e 8 : 2 3 2 5- 2 3 3 3
,
1 9 9 3 .

2 6 ) B e r n e y C R
,
Y a n g J L

,
F i s h e r R J ,

R u s s e ll P J
,
C r o w e

P J : O v e r e x p r e s si o n of n m 2 3 p r o t e i n a s s e s s e d b y

c o l o r v i d e o i m a g e a n a l y s ュs i n m e t a s t a ti c c o l o r e c t a l

c a n c e r : c o r r el a ti o n w it h r e d u c e d p a ti e n t s u r v i v a l .

W o rl d I S u n g 2 2 : 4 8 41 4 9 0
,
1 9 9 8 .

2 7) S c a m bi a G
,
M a s ci u ll o V

,
B e n e d e tti P a n i ci P

,
M a r

-

o n e M
,
F e r r a n d i n a G

,
T o d a r o N

,
B e ll a c o s a A

, ユa i n

S K
,

N e ri G
,

P iff a n elli A
,

M a n c u s o S : P r o g n o s ti c

si g n iB c a n c e o f r a s/ p2 1 a l t e r a ti o n s i n h u m a n o v a ri a n

c a n c e r . B r I C a n c e r 7 5 : 1 5 4 7- 1 5 5 3
,
1 9 9 7 ,

2 8) R o d e r J D
,
B o t t c h e r K

,
B u s c h R

,
W itt e k i n d C

,
H e r-

m a n e k P
,

S i e w e r t J R : C l a s si fi c a ti o n o f r e gi o n a l

l y m p h n o d e m e t a s t a si s f r o m g a s t ri c c a r c i n o m a .

C a n c e r 8 2 : 6 2 1- 6 3 1
,
1 9 9 8 .

2 9) H s u N Y
,
C h o w K C

,
C h e n W J ,

Li n C C
,

C h o u F F
,

C h e n C L : E x p r e s si o n o f n m 2 3 i n th e p ri m a r y t u m o r

a n d th e m e t a st a ti c r e gi o n a l l y m p h n o d e s o f p a ti e n t s

wi t h g a s t ri c c a r d i a c c a n c e r . C h
'

n C a n c e r R e s 5 :

1 7 5 2- 1 7 5 7
,
1 9 9 9 .




