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Table 1 Characteristics of the patients

n = 101
Sex male 59
female 42
(Mean+SD)  6301+11.18
Location Cecum 8
Asc. 6
Trans. 10
Des. 2
Sigmoid 34
Rectum 41
Histological type well 39
mod 55
por, muc 7
Depth of tumor invasion mp 17
ss, al 51
se, a2 30
si, ai 3
Lymph node metastasis n (-) 56.38%
n (+) 43.61%
Lymphatic invasion ly (=) 33.67%
ly (+) 66.32%
Venous invasion v (=) 64.58%
v (+) 35.42%
Pathological stage stage I 12
stage I 33
stage I 24
stage IV 32
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Fig. 1 Macroscopic features at the cut section con-
taining the deepest site of tumor penetration in co-
lorectal cancer. We showed the marginal area and
central area in the figure 1. CD105 and CD68 chose
a field of view the same as OPN in consecutive cut
sections.

BERL) 17 Bl L, MBS EZRELCHHE - B
D WIEFERE B (non-hepatic metastasis
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2) SRR LA gt ) ik

FMHFIEARZ 10% PRV~ Y V2 12~24
RFIE R, 789 7 4 Y EM L dum OHEHYIE %
fE L7z, Co#EBYHICOWT, @H DA< b
¥y -2+ Ty (HE) F@iZhz, HOPN
ke Eic~wru 77— V% AT %P CD63 it
1% Envision + 3, WEFEHEICPE - THA L2
A 7 323% 3 4 Pt CD105 Hifkizix CSA Sys-
tem NI HD  RIEMBRAL A gL 2 T 72 1
KPR TH B~ AHE CD68 €/ 7 1 F— Vil
(DAKO JAPAN, Kyoto, JAPAN) i 100 f512 7
B, HLOPN KV 7 1 F — VHifkiE 700 512 AR
L 4C, overnight TRt & ¥ 7z, §i CD105 Pufkid
2000 RFICAL, 156 MRS 372 F72, i
M E8TOPN Z2HB L T sz FET 5 72
BIZ, Pt OPN Jifk & Ht CD68 YUk, WiE % Hv7:
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Fig. 2 Immunohistochemical staining for OPN anti-
gen in cancer tissue of the colorectal cancer. For
OPN positive cells (white arrows) infiltrated can-
cer stroma, we counted the number of immunore-

active cells with a microscopic field of x 200.

Fig. 3 Double immunohistochemistry for OPN and
CD68. Double staining with OPN and CD68 anti-
body demonstrated revealed the OPN positive
cells were also CD68 positve macrophages. The
white arrows showed CD68 positive macrophages.
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3) Mg Nk
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mm®) %4729 © OPN FBIMila %z 5Hill L 7= (Fig.
1).
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Fig. 4 Immunohistochemical staining for CD105 an-

tigen in cancer tissue of the colorectal cancer. Ex-
pression of CD105 (white arrows) was shown by
dark brown staining at microvessels.

2 ¢ JESE R > CD68 FE BN KL ol &

HAEY) & Bt CD68 Yifk % v T et L, OPN
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Fig. 5 The relationship between OPN/TAM (%) (a),
MVD (b) and hepatic metastais.
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2) BEEHVEICBUT S CD105 B i

CD105 Pufk TRk X N 5 FiEmss 3, hcE
WHES R E A L7 (Fig. 4).

3) OPN/TAM & Jfizf & o

OPN/TAM (V¥ # {F %) %= MA & CA
T T 2L, N#HTIZCAICHEBEICEETH-
72 (MA : 44+48 - CA : 11.2+11.2). SETIIMW
H (MA :280+234 - CA :352%226) 1271
RO o72N, MBETIAEEICCATEM
(MA :170+180 CA :342+211) T &» - 7z
(p<0.05).

NBEESHZEBTSE, MA, CALBHICS
HICABICHETHo . NFEE MBEOETY
MA, CALd MBICARICEHETH- 2. L
L, SHEE MBEZIET 5L, MA %502 CA
&L MAEMIZIEZEIZED S h - 72 (Fig. 5a).

M #: 17 Bl b TR % i 1 4E DL Rk L
TRBICEAE LERIZ 1L Bl TH o7z, T 1161
T®» OPN/TAM 1% MA :158+119, CA : 365+
250 T, N# L O TIIMA, CA LU AEICH
ETHo72 (p<0.05).

F 72, M # 17 Bl stage I, 1T DFEHNIZ 10 BT
Hotz. TD 10610 OPN/TAM i MA : 109+
64, CA :385%258 T, N#LDETIZMA,
CALLABIIEMETH 72 (p<0.05).

4) MVD & fifiRf & o B

%D MA O MVD & CADMVD % g ¥
He, MA(SH :184+234 - M B : 171140 -
N :202+251), CA(SH#E : 275+161 - M # :
314+179 - N 1 185+210) £ ST & M# o
CATOMVDBAEIZLZLLED LN (p<
0.05).

¥/, CAOMVD %# SH & NETRIKT 5 L&,
SHICERICEZADON, MBEE N#oLKT
LMBETHEEIZEZ L ED LN (p<0.05) (Fig.
5b).
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Fig. 6 Correlation between OPN/TAM and MVD (a ~ b)
There is a significant correlation between OPN/TAM and MVD in metachronous hepatic me-
tastasis in central area. (p = 0.708, p < 0.05) (number of vessels/0.045mm?)
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5) MVD & OPN/TAM & O
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6¢c,d).
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Table 2 Univariate analysis of risk factors by logistic regression

Variables Odds ratio p value 95%CI

Histological type

well+mod vs por, muc 5.319¢ 0.9706 2918e-9.694e
Depth of tumor invasion

mp, SS VS se, si 1.72 0.3652 0.532-5.566
Lymph node metastasis

negative vs positive 1433 0.5345 0461 —-4.457
Lymphatic invasion

negative vs positive 3448 0.0773 0.873-13.621
Venous invasion

negative vs positive 1.429 0.5711 0.416—-4.908
OPN

marginal area 1.042 04855 0.929-1.168

central area 1.32 0.0004 1.131-1.541
MVD

marginal area 0.993 0.6255 0.966—1.021

central area 1.028 0.0335 1.002-1.055
OPN/TAM

marginal area 1.217 0.0005 1.090-1.359

central area 1110 0.0002 1.051-1.172

Table 3 Multivariate analysis of risk factors by logistic regression

Variables Odds ratio p value 95%CI
MVD
central area 1.001 0.9785 0.952-1.052
OPN/TAM
marginal area 1.204 0.0077 1.050-1.380
OPN/TAM
central area 1121 0.0083 1.030-1.219

ENTBYD® TAMIZX Y EA SIS IMEHE
K12 VEGF?, bFGFY, TNFo'' 72 & S
TWwW5.

—7, OPN (347 58 7 5 62kDa @V AL
BEEET, 5T 0131382 (Gly-Arg-Gly-Asp-
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F&LToavp3? &KL 3 5H 4 0 integrin® O
I CDA e EfhiE E N T 5. OPN I3E
P, BRME a7 =, LT
ML, PR ETRIALTEBLY, zof& L
T 2 2 R Ml e A 0 1, BN R S NI
VEGF Ll L T < & & CmEH A b -
TWAHIZETHEAINRTWEY, E512, K,
B, TR, BB, FLR, ik Lov MEHEK
TORBLIME SN TNDY.
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L7z 9, KIBREICIEE$ % OPN J83LA

BooF%E % HE Heta B X OF 2 B iElikib g
EIF) LWL DRAL. FORER oo
fBid=zu77—VHREEZ SN VT
OPN/TAM & finf & OBz > MaEf L7z,

JEEMEIEEL OB PR OERIIRDLN
% tumor-host interface & ¥k & 115 Jf 5 O Je#E
L, TR Y 2D A% IR LERIC T
HIENWTESL., KBEICBWT TAM IZEELE
OBbYITKE {ELE N, Ohtani 5 OIS
bH5BH LN, FORIEENHFET S, Lz >
T, KD TAM 2 BG4 5 B21%, e o
b ) %8 USSR & d 0I5 TRRES
THIENREEEZEZONS.

¥/, —BMICEEENTEEHWCELR
MR PEERMTA2EE810E, I 0 EMoR
W& EIRL, ZOFHATHEZDOH N85 X —
F—ZHl o 725H 2T b s, Z ORI, BE
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P TINTHBETLNT— b EOMBRT T2
ELTHELNZLDOTIE R L, Bk, EIRDPFIC
X0 R 2 ESIM LRSS H L. 2T, KA
B R AR B 1 Rk E VT L, [
CER. TOMEZITV, BOBODERNSHES
NI FEROMIETIZ R R Z W TRET L
72 COFERHCAIEIZLY, Hi OPN HUAT
ety L 7-BEAR DAL DA (FiL CD68, CD105 Hifk %
I TYett L 728EAR) o flsE Sh e (A 5E 5
HEIMIEKBE SR, 512, WEREHWTHRE
FTAHIEIZLY, ELEHE LRI
HIFGEEDNA T AR L DBEFTED L E T

FAx ORERD S, YRR A 2 WIER T
B (R I2HhGER) @ OPN/TAM 25mifitiZe 513,
R DO IFRBISREAT I B b L2, M BEOH
T, AR, FFEB O EEMEAME W stage I & 1T @ 10
FEBI % FLERES L C b MARDME R 215722 &1,
SEBIEA D R h S b Mm% X ) KFLT
Wb EEZOLNL. 72, TEBOMRIIE CT
EBE WA TIT o 72%%, MBEOHRT, Zhoo
WA CHIRIICHRE T & 2 VWisB 2 43 A IERIH
FHETLUREEIE Z 5N/, 22T, s
Mtk TAED LB L2BICHI L 11 flTolk
BRET 24T 72 S ABRORERTH - 72, 2,
M B IE MR BB IR C© & v 22 B iz
AT LA BRI 12 TSR L T W 2T feEAS
Zz b,

KIZ, OPN/TAM & IfisE 4 o B % #ead L
72, MVD {8 W 622 2 S80S LA PN B A o0 e
124, £ VI WFBEdpus = CD34 123§ % €/
70— VPR E v 7o s L A e AT
bhT&7. LaL, & VI K EEILE R P
CD34 Hifk % v 72 et TIZIE R HRICERD S
AMUNMED RS TLE ). EE0OmRBICH
b B IME#H A (angiogenesis) & &, 5 »DHl#
2 &) FEHIBERIR O S N R ASROR LT, BE
FOMEPSHLVIEEZERT 2HLTH
B, JEEAGEE L 2B A AR 3L BASE L, 4
Wr S 3 Wi SME TSR R 720, JEEH
FaDIMENBAZETERH TSI LT, MATHER
REELTEEEEZLNTWST, 5|2, &

7(701)

P X o THESE S RS2 AR LT,
TS5 (XA L B2 KA R R FE DG, B DI
TEBIEIR N OB 21T > T 5%,

Z 2T, WAGIEBFHIGHIAE o THrAE L 72 fvh
MEZRHEWICFEET S &M TE S endo-
glin (CD105) €/ 7 aF—Nyifk% T CSA
system 12 20 { SR ML R AL S e 0™ % 1T W,
MVD ##5E L7z, #3280 % 45 VIIT K 1B
PuE R CD34 1253 %€ 7 7 0+ — ik % v
72 TIE MVD IR BT 5 L S
TWaH, THIEEHEEEEZHELZ2L DT
HY, FHERRLPLOE R EREOREICD ERE
L72bDIERN7-5%w. b bAA, IEENEHHIC
Pl THHAE L 72 MiAs 2 FERIICIFE T 5 2 &
T E B PufkE F w7 Edid e v,

S O TIEMVDIZNEFEL KL T, M
HROLWICSHOCA THEILEMHTH 72, F
7z, [il # AL T ® OPN/TAM & MVD o B 4% %
Spearman O MAMAHBI L THE L2 25 M
D CA TOARIEDMEDFRD S 7z (p<0.05, p=
0.708). =i, WIS O A7 ML B A ASA T
RKTHBDS, R EREES CImE 413
T LTEY, CDI05 TEMINL L) 42
F97 M5 137, G MlE L7z MVD & B
VRO ONEVWEEZ SN —F, FEIEEYER
BB 2 IIET A RT ¥ Yy VEREOHE, O
T MEICIZT TICCDI0S THRMENB LI 7%
WES 7 E A AT E L CB Y, ThEdul
ERICAEFES B OPN/TAM AEsk L T v 2 ] fetk
WEZ L.

BT, TR R IR 2T &R T
fEFRRT- 2R T 5720, 5O RTIZERE
AN T2 AT, M#icaLTr Y2
T4y Z RS R VW AR - BRI
107z, RO IR EICHET 2K T &
L CIREERHIRIBE R EAERICE VI S h
TWABDN 2 KHFZE T O HLERIRNT T IR
MMM FONTICAEE R DO RL, MAZLD
\2 CA ®» OPN/TAM 3 X O CA ®» MVD TH &
EARADT. INHLZODNRTGA—F— LS
BRI %47 o 7245 E, MA (p=0.0077, odds
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1.204) 7 & N2 CA (p=0.0083, odds Jt 1.121)
@ OPN/TAM ICHEEZ RO LoT, 2D
D O WF X AT R AA M 2 O SR TR 56
HOMN. L7 fEIN -2 % 2 b,

—Ji, KEHOFHREBET LAMORTTH 5
) YOSEIEERISOWTREGET L7z, N 54 Bl % i
MRE ) iR B YERE 19 B, BETERE © 35
Bl 5, & B O CA%R S NI MA ® OPN/
TAM Z g L7z T/, ) v oSHimB Y19
Blatnfeht 1B v s@iice 550 10 4,
28D USRI KR RS 0 9 BN L F R
R L7z, 2ofH, OPN/TAM iZ CA 2518
ICMA &b, ) YSEIRBOAEE, V) 2R Hilnk
OREICHEDLL T, SHHETHEREIRD L
Mol (F—FIFR). LizhoT, U v/3HilE
& OPN/TAM & ORI IZBIH YLD 70 1] fig
AR sz, Larl, BRoNIER ORI
RTHY, SHLLIMHAVPLELEZEZOEND.

IFinfs % 4 5 KBz o #Idm E L &2
A, —REIEIFIRRM 72 T b 5 AEARIEB X
% 25~40% THbH. LarL, Fx 3B ETR
% 1T Interleukin 2, mitomycin (MMC), 5-
fluorouraci (5-FU) % 7= F@hides: = 3
52 LITE ) SAEALEEEK 80% 12 L L@
720 RWEFEL D, MiEEEAR D OPN/TAM A&
TR O PR 5E 5 H 31 B b L 2 FEFNIT R
L, BCEZEBBIELIT) 2L TEL. 2%,
R 2 RN - BT 52 LT, E6%5
FHROMEEZRLZENTELEEZLND.

LSO A OBGEHERED S, WERFEBIED
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O JE B ER VL 7 & ONI HUL R o OPN/
TAM OREDPEHNTH L LEEZ SR
R D DY, KIBBLABEMS 2B £ Lam
EB SRR 2 HERRLETE LB, AR
BRI 7272 & F LB RIS E oML, %
BRBYF OB TS0 S RS L £ 3
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Local Existence of Osteopontin Positive Tumor-Associated Macrophages in Colorectal
Cancer Stroma as Risk Factors of Postoperative Hepatic Metastasis

Eizaburo Ishimaru, Motohiro Imano, Kiyotaka Okuno,
Hitoshi Shiozaki and Harumasa Ohyanagi
Department of Surgery, Kinki University School of Medicine

Introduction : Metachronous hepatic metastasis following radical surgery for advanced colorectal cancer has
a decisive influence on prognosis, thus screening of high risk patients is important. Osteopontin (OPN) is a
phosphorylated glycoprotein with a cell adhesion sequence that is associated with tumor metastasis and pro-
liferation. In the present study, we investigated the relationship between the incidence of hepatic metastasis
and OPN expression using a immunohistochemical method in patients with colorectal cancer. Subjects and
Methods : Patients with advanced colorectal cancer who underwent radical surgery were divided into 3
groups : those with synchronous hepatic metastasis (n=30), those with metachronous hepatic metastasis
(n=17), and nonmetastatic cases (n=54). Immunohistochemical staining was performed using anti-OPN,
CD68, and CD105 antibodies. Results : OPN expression was mainly observed in tumor associated macro-
phages (TAM) that had infiltrated the tumor surrounding the stroma, whereas it was not seen in the tumor
cells. The ratios of OPN-positive TAM (OPN/TAM) and microvessel density (MVD) were determined for
each location. As a result of univariate analysis in the metachronous hepatic metastasis group, significant dif-
ferences were observed for the following 3 factors : MVD in the central area of the cancer stroma, and OPN/
T AM ratios in the marginal and central areas. Results of multivariate analyses of those 3 suggested that the
OPN/TAM ratios in the marginal and central areas of the cancer stroma might be risk factors for metachro-
nous hepatic metastasis. Discussion : We concluded that OPN/TAM ratios in the cancer stroma in the mar-
ginal and central areas of excised colorectal specimens are useful for screening patients with a high risk of
postoperative hepatic metastasis.
Key words : colorectal cancer, liver metastasis, osteopontin, tumor-associated macrophage
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