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nm23 Protein Immunohistochemical Expression in Colorectal Carcinoma and its
Relationship with Other Prognostic Factors

Shi Nae Lee, Heasoo Koo, and Woon Sup Han

Department of Pathology, College of Medicine, Ewha Womans University, Seoul 158051, Korea

The purpose of this study was (o determine the immunohistochemical expression of nm23-HI1, a putative metastatic sup-
pressor gene, and o correlate its expression with clinicopathologic variables in 75 cases of surgically resected colorectal
catcinomas. There appeared to be a trend between increasing relative nm23 protein expression and Dukes' stage, vessel
invasion, and metastasis of lymph nodes. nm23 was expressed in 67 cases (89.3%) and increased in cases with lower
Dukes’ stage (P</0.05) and in cases without vessel invasion (P<0.01) or Iymph node metastasis (P<0.01). No
significant relationship was observed between the nm23 protein expression and other parameters, such as tumor size,
location and differentiation of the tumor. The results suggest that the nm23 protein expression plays a role in the sup-
pression of nodal metastasis and vessel invasion in colorectal carcinomas, (Korean J Pathol 1998; 32: 413 —419)
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ol 4 2] nm23eddte] zE ek o 2ol s g
Aelaeh® e’ gloh” ojakel, ek z)y s=4
glet, ek graEeh AAE} A im23 FA
2] of4te] Rarx|gich. djzbglellA s am23 HI12 of
Aoz} Adso] ulaker wralat DAyt PdatT wm23
chuf o] ghaz} Eoko] Wly] gl Hels) fA|Flchs Ko
7} gl ut opz] 1 2ju|zl =ghe] of-de] ® A gk §)
ubdl thabelell 4 nm23-H1S| di5lf#12A 58 714 &
AHSE o]l W3 E AhAA gk AgEd o B i
H x| 5 E.Eit}.:: F2eoll nm23-H12] codon sequence 2]
HAstoi} glalAsEe] Bl=A, #|, FFe 9] HelE 7HA
2 Qe A sokold wasgles, eldl
ol8] He]A#Ho] gl Aol A= nm23-H12] ﬂl:}
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3 abgich o] 7] am23e] ALl He|H A *l
Atz fledgbels Hael aEla] ool Bavl AR
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diphosphate kinase A, from mouse monoclonal, Santa Cruze
Biotechnology, Inc)S 1 : 10022 ] 4ste] 424 2
A 7hEal vb2- A H o)k o] L] A labelled streptavi-
din-biotin (LSAB) kit (DAKO, USA)E o] 8ale] 242
avidin-biotin complex (ABC)Hel| w2} Z1la}gl s, 54}“]'
SA7eR dl= A4S shalvl g5 dyuts
744 o whel vbA gl 555 o] vheel 1“54
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1) YAE 47 tf4 skabse] glsl> 284 51 814]
A LEsledam, #Ha @2 602 (L1364 ek
A e uhal e o7} 41 e dhd ¥ 1 1209

2) Wa|ZEEH AA: AF4 HebEe] 102 i
22 AAskeda, AdgkEe] Sdlolgich A A

ZZHE EE] B8 He|y ZH 57} 154 (20%)
c-mm_, Foxe] BilE Holis 757 454 (60%), #
S5 Bl Hol|: A7) 104 (133%)o| gk 9k
o] #7)+= 3 em wjukel o7} 13a]] (17.3%), 3 cmol| 4
4.9 cm Ae]el &7} 234 (30.7%), § cmS -2 o7} 39
o (52.0%)e]%ict Feke] H9E 25 (314 HEA, 5-4
2, HAzh a2l &2 g A, w3l Aahew FE
H FEe] s6el] (74.7%), F-50] 19+ (25.3%)e| %o}
dZA He|zl el H5-7F 50¢] (667%)0)9ln Gl

7S (Ng7} 25q] (333%)%levi, =4 Ho|7} sl
AT FollA 1-3702 =" Holdt ol (N7} 194]]
(5.4%), 47 o2l T T E.iﬂlf& o] (N2)7} 31e]]
(1L1%elgoh g 2o} Hahl 3 fe] wHE 7S
= 506 (66.7%), Sl A5 254 (33.3%)¢]9d ek Dukes
rral;h_ A 7] 7} 44| (5.3%), BY 7] 7} 200 (26.7%), CH
717} 504l (66.7%), D7) 7} 18] (1.3%)e] glch (Table 1),

2. nm23 By EE St A H
thzbeks am23 chefe]] obAdubS& B9l o= HH|



Table 1. Clinicopathologic parameters in the colorectal car-

cinoma
Numbers Numbers
Parameters (%) Parameters (%)
(n=75) (n=T73)
Histologic grade Dukes" stage
Gl 15(20) A 4(5.3)
G2 45(60) B 20026.7)
i3 10(13.3) C S50{66.7)
Others 5(6.6) D 1{1.1}
Lymph
Size nodes
metastases
<3 ¢m 13(17.9 Ng 25{33.3)
3~49 ¢m 23(30.7 N 19(25.3)
=5 em 39(52.0) N; 31(41.3)
Location Vessel invasion

Right colon 19(25.3) No invasion 25(33.%)

Left colon 56(74.7)

Invasion S0(66.6)

G1: Grade | (Well differentiated), G2: Grade 2 (Moderately
differentiated), G3: Grade 3 (Poorly differentiated), Np: nega-

tive, N;: | to 3 metastases, Ni:

E—

over 4 metastases

ol A1) 2] 291 : ciabg) el 3olatbel mm2i chuds] wle 415

75efl 674 (89.3%)E o] 52 2% H = 2] HhS-ofl 4] 5LE]
0% o] whS7hA] chekalA] vhebytc)

I) CHE MAS BT nm2ICHel Uainio] Atoia

T EAAHES) am2ighy] W ale] @S A
HEW SRS 23RS Yol 75 15005 §%el|4
B0%vEA2] FMISE Mgl ofEe] #HFL 2004
223% (MESD)e|Qlch. S559 RIEE Ho|l HY
45cf]= 24| 2] {’,{éﬁl-%%. ﬁ'ﬂ--,l_;]_a_-] 50% 7} 2] 2] }gﬂ_
Hyow o529 Ag{wﬁ 1705 154%0)9 ek, A5 59
THEE Hel:= 75 10 S4ublojl4] HE] 50%
w2 wpe s igis_r o] & 19.6£185%29] S ¥l
e gk mﬂﬂ%ﬂl 3% ol 55%9] ke M.
ol5% A Ao fdFe 29tS wl P value7} 081

2] 4ol ?iliiﬂ} (Table 2).

1) DukesZH 7|2} nm230He S5 D10 DHH|: DukesH 7|
St nm23hw) vERste) AAIE A A 4ol A7,
2004]2] BW 7], 50a2] CHlz], 12l D7) 2| af4dube
E] Hd 2z 2124 118%, 355+ 16.9% (Fig. 2), 9.45

T 10.3% (Fig. 3), 5.0+50%5 Ko, Eoke] Falislgi
nm23tHeo| 2 ﬂl&lﬁ— e Z el o] 52 pare
0.0001 2 Agds] & Jojds Helon 53 B 7] 2}
CHI 7] Atolell 4] fre]4e] gbv} (Table 3) (Fig 4).

H) EHED 3 Y EYEE F5Y am23che g
SIo] MTIEH: gl=tel} ik Foke] 5t nm23

Table 2. Relationship between nm23 protein expression and degree of differentiation in the colorectal carcinoma

Grade

Positivity of nam23 immunostaining (%)

(n=75) B Mean = 5D
0 3 10 20 30 40 50 ) 0 80
Gl (n=15) — 7 1 2 1 1 - — 1 2001 +223
G2 (n=45) 2 19 4 4 7 2 — - - 17.0+154
G3 i(n=10) 2 4 - I | | 1 — — 19,6+ 18.5
Others (n=3) 3 2 — — -

- - - 50450

F: 032 P 081, GI: Well differentiated, G2: Moderately differentiated, G3: Poorly differentiated

Table 3. Relationship between nm23 protein expression and Dukes’ stage i the colorectal carcinoma

Dukes’ Positivity of nm23 immunostaining (%)

stage : Mean & 51
(n=75) 0 3 10 20 30 40 50 fil) 0 80

Ain=4) — 1 2 - - - - - 212+ 118
R(n=20) 3 —~ 4 3 7 2 - - | 3155+6.0"
C{n=50) 8 29 8 1 2 - - - 9.4+ 103
Din=1) —~ 5 —~ - - —

- - - 50450

F: 1925 P 00001, . B vs C

(P=0.0001)
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cholf D H ab=] oAl Fakd o] Gl 25els] o
Aul-ge] S%eld 80%shA] 2] RgE Wglow 5049
A8 5l A5 S M sugehd s i E
Bylet a|dFe] F e 237 19.1%3 14311514
elgiot, o F2 P ke o042y BA4 GFode] gl
(Table 4).
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er gl delels] Ha0A8 Wd Nl (25e] ]
A= 55l 50%VA L] LEES Meda ool F S a3
TleSGe|2la, Nt (194l = Al el 2] FE] 10
AbEglow Fre 540 28%e)glc), N3 (3leie &
Aol|2] s0%7A 2] 9ba-& Rglew] G372 111 L112.1%

Fig. 1. Dindings of normal mucesa with am23 protein
eapression less than 3%.

Fig. 2. Findings of volorectal carcinoma with wm23 protein
expression more than 3% in stage of Dukes” B

Fig. 3, Findings of colorectal carcinoma with am23 protein
expression less than 2% in stage of Duokes’ C
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Fig. 4. Reluticnship betwesn a3 protein expression and
Dukess’ stage in the colerectal carcinoma,

Table 4. Relationship between wm23 protein cxpression and vessel invaston in the coelorectal carcinoma

Yesael Posinvity of am23 inonunostaining (%)
mvasion - Mean + 513
m=7%) 0 5 10 20 30 40 a0 ) T #{
Na (=231 — 8 1 5 5 3 2 — — —~ 2371190
2 - 143+15.1

Yew (n=300) B 23 8 1 2

i 221, P 0042
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Table 5. Relationship between am23 protein expression and lymph nodes metastases in the colorectal carcinoma

Lymph Positivity of am23 immunostaining (%)

node — - Mean + 5D
(n=73) 0 5 10 20 30 40 S0 &0 70 &0
MNO(n=215) - 3 — 3 ] 8 4 — - 1 330+ 16.5%%*
N1{n=19) 2 13 4 - — — — — — - 54+28
M2(n=31) fi 15 5 2 | | | - — - 11.1+12.1

F: 2968, F:00001, *: NO vs N1 (P=0.0001), ** N0 vs NI (P=0.0001)

A0
o
15 I_

£
|

M3 expression
[ ] )
Lo ]
|

— —
] A
|

A B C »
Dukes' stage

Fig. 5. Relationship between nm23 protein expression and

lvmph nodes metastases in the colorectal carcinoma.

olgic}. o] e AL WLA Fol7} gl ASellA
m23op4 whEl gl %7 Vel Ag ¢ 5 9l o]

52 BAHer folgh BAlE Kol (P=0.0001) (Table
5) (Fig. 5).

2 8| pm2ictele] ok wldml Lokl wlwlb g =
718 freldel alglol
ini &
hzgh ghape] of|F AR = Fha}be] A7), Fk
of =7|, WlAe] =28 R} ubalala abds a5,
T glZ2d Held: Eslelis Dukest 7], #H3t
ol ARz Asa} ok wE Se] Qlul” o|F
g Aot EpR 7| 2L Hel| F5-9) "I HF 58 o
Aot #hate] dlEE hAlsi=d S3H AR o &
513 2lch® ofZ9HS ras oncogenc?] wle] g} ofAela}
w0 Wi} & E3 A%H Wit o] gl
il S g3babse] bk et Aeg shgl F9ke
Heolg =AsH= A aE-E 2] S8 gh ol
ol o)l nm23 SAA} 7o) FEe] ] AR b
nm23e 7l #oe| eAel Ak Al NDP kinascz &
=5le] ATPS #l2]4F 2E nucleoside triphosphateS 4|

Eof] Sty GTPE Gebwell Foalar HE£2] 4%
Acte) ojali= Zleg Aztww 9ok mm23s] wale
F2 AEA oMo vehtn efaje] of e s}
A okdd Flgdde] Eok E AEA Aoz e Es
Aol slelol® o 55 Wl e o|skA] oo}
oAFAupel o)t ui S o] Belr| = dfdvh US4
FAEL AR5 w2 7 AAE HEaia” =
e aas = WA wpe} Fialglctk’ So|dt A
2 nm23e] b Fok challnl chg] A4 ==ou} ok
Wiel| A= &4l (Fig. 1)&l7] il el b2 o )
o] 54 vEek Hulsle] FE v E s o Pt
Al g W g A4 ok ow ghgsls A5 Wl
= Holoh, B el E HA am23EH G o] £
kA o5 EAsle] FFo] KolsA| = ol
F3 75 ulzste] Hods] A3 X EE AA
o g sta ol F AAFokel gt WEEE Fhike)
olch mm23-HI fH7ake] B4 Y (coding sequence) 7
o} P FHA &A% A FAHA WEtEe] F%
8] Helelld Fod «guts # oz AzEe”
c-myc& HARAIZ = 9l PuF (Purine binding factor)2}
nm23-H27} ZEolels FA ST nm2i-H2 SpHab A<l
el leucine zipper matif7}b 4l 52 nm230] #H 29l
Az A48 5 ok Ae okl glek™ nm23g)
wbal 7k AR fukeh M A ESH, HF S
A Aelga odite] slEel JFHU olF FFE
ofl4] nm23e] He| ojA|elz}z A9 HEE 3= Ao
B sglch ubelol], ghabAeh” AT A9k A
ARHEEY So AL nm239) e Sr}rl ol 3 E i)
A7) Al dite] 9l o ¥a 57| % ol o
aloke] H Qo= nm23 g 42 A4e] vlxa ol
7} 9l olakehell 4] Sl gl ot am2igiu o] Falo]
Zoke] alabE 7] (stage)t FHHe|gl T4 e] ¢l
e B gdgdch” vl E, am23g] 7153 o el o
;A oA of uks]z]z= ekekzlut am23e] NDPK
(nucleoside diphosphate  kinase)2} EYsicks HE5E2
nm23e] A FEA AT FAHZAIN ol A&
obAlelar, gk 29 ol el 4] nm2io] AT HE, F
A, 237 A& 248s= 9L o= 7oz dei
|zt etell ] 8] nm23 <12 ER- o] das] NAHEFE
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Ak g ik gich fuslellA = g = Holrl
e AFells mm2ad#e] =4 el =4 Hol
7} s FHFolls mm23 o] GA|EE GBAv) gle
of elu] w2 edtel]l Sjafy e A4 nm23c] He|e
A1z Q1A= AR iAol s nm23e] oike
o}2] =vte] Frh am232] 91z} Ee] Foko] He| 5
S qgto] QALY nm23e] zAl4e) wElE e
ol teal s AhbE A Bauslm gk Haws™ &
2] oiaketell d am23-H1F) nm23-H22] wdlo] &
AhElglal nm232] WbE Rl HelgAolel] olu]a|e] A
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b Hut oA wde] & ol zFollA ¥
A gsA wie] =v mm2iddHe] glEA Holsl=
A F A7 glAnt FHe)7}b 9l WSl A 2
ckof] 4] nm232] MtHo] A Jelddn wledc o g
off nm239] Ftewldoe] Fokd|Ee EF4x ol
gtk Bas ™ am232] Hel: zAol4 £
A AGE SRR diaekel A am23e] W E ¥
Al s Aol Enk luh® ZengTHe o] 59 9
Aol Whste] nm23 witde] Foko) =79} T4 A g
dAitule] FA UHEm as)e] dE2 QAENE A
BAE Hel|z] ¢f= HIE He o]52 nm23-HI gene
o] He| aLrl: T4 AN o Fad g
dhobal shglch

P odeoll A mnm232] EHE o] =27, wgs
fl, A RS fot 4RBAE RedFAe 9y
Zluk, Dukestl 7], == Toke] Hak 2& wl=za
ol2] frFohi= Fodt ASRAE 299k Dukesd 7|
Hell 2 5] B 7|eh Cl7]ofl 4 F2)3 AakakAl &
Bl Z& mm2iche dide] foko] FFAH w7l oy
2l Holg} odite] gicki AE AlAdela gl BH
el o] T2 wEHES Hol AL gm23z] Ho|oH|
NAZA Y 74 Al At gle o]t Aue £
Sl @ F0 f=d Aolgle] FAlME FLE
AHE Hola gl 3 =4 Ho|ghe] Aol A= Nodt
I N, Npotah Nt Alelefl s f2dk AbghakAE
Helo}l N2 Noft Aololl= F2l4de] gl HalE
Heo] pm23 gh S & Helg] sligob= o] glxn
Heo| Foiqt cdftde] 9lg& ¢ o gk =% 3
A Aolr} glo] Fh g Edto} €t 3 Fo] A&
Aol Aol gle ASEoh mm23 ghdgoe] I
Lhebubi= A1E ol nm23gh wlea] v & g g =
A FHe|z} Hel|x] greria #A|gle Foi gl ¥
T gl He| ZrchAle] A} WHE A Egb g £
Heo|5 3l & 7hs4e] | =& 3k

sEkale] of| Foll= ofe] waEe] Habse] el
v nml3 shute g 3kale] olFE A oS8
T QAL =g am23e] Hel2] ofd chAlel] of WA 2
3 eA e ol F] 4] 4 vprt gATE el A
b pm23che wleio] zhagl ofabobels] 2z gl o

#Ad aela J=A Hoejgh dAfte] ASE ¢ 5 9l

& =

1994v 191 19956 19961 129 319472 o] $}ed )
et elobdler R Sisud|l sy elatel] thalgto
2 Fcixlo] Febzag EJ ol 9 FHa} =4 2
T5ellE o-dos slo] Ho|aelatz 2] nm23g] o
e 71 Slske] nm23eid v} gl waleE o
AE zAbete] ohgrk e AsLE el

1) nm23 shafe] Whs1.2 o414} 75001 67 (89.3% )<l
A kAdo|glat 2%l 4] 80%7}A] olekdl LES 5o}

2) nm23 ghule] w8 Dukest] 7] 2] BHI7] (355+
16.9%)ell4] C¥l7] (9.4+103%)5ch 2n] ¢lA] =A
=} (P<005).

3) nm23 chafo] wiE 2 glZgte|L} WA G o] 4
ofl whe} 218k Zhe]z} Sl =l (P<0.01) Hfe] gl
A5 37819.0%, Hfeo] e AEE 143415.1%0]
ek

4) g2 Hol|s} nm23 vheuld o) Aol A= FHo
gl Aol o w2 S Bela P<oon, A
olfl YEHe o= A7} gloich

5) flubZeke] 91z, =7, == oE BT} nm23
chlub 2 frel gt BaAEt gledch

ol4he] HilE vigdo R ojaqtellA] am232 Helo
A elabE Al e gk dl= e Holu iabek it
g of|F & Gkl Fag Wi sz 2 A
ez} Azbslch
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