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A CLINICAL STUDY ON TUMOR-ASSOCIATED MONOCYTE
LINEAGE CELLS IN RENAL CELL CARCINOMA

Ikuto Hamapa
From the Department of Urology, Saitama Medical School

To investigate the relationship between the ratio of monocytes infiltrating renal cell carcinoma
(RCC) and prognosis, in 78 patients who underwent nephrectomy, the positive rate of the following
parameters was assessed immunohistochemically under light microscopy: tumor-associated
macrophage (TAM), microvessel density (MVD), S-100 cell, HLA-DR cell, apoptosis index (AI) and
proliferative index (PI). The relationship between the positive rate of these parameters and prognosis,
and intercorrelations among these parameters were analyzed. A positive correlation with prognosis
was observed in patients positive for TAM, MVD or PI (r=0.625). Prognosis was poor for patients
with high levels of these parameters. Furthermore, the number of S-100-positive cells was a prognostic
factor only in patients with metastatic RCC. Although the role of TAM as a prognstic factor in RCC
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is clear, no linear relationship was identified between prognosis and other monocytes.

(Acta Urol. Jpn. 48: 213-220, 2002)
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FEMESENICME L7287 A — % —id tumor-
associated macrophage (TAM), micro-vessel densi-
ty in the tumor (MVD), S-100 & H1 AR (S-
100 (+) #0K2), HLA-DR B #ia (HLA-DR(+)
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Table 1. Primary antibodies used for evalua-
tion of TAM, MVD, S-100(+) cell,
HLA-DR(+) cell and PI

Primary anti-human CD68/horseradish

TAM eroxide monoclonal antibodies (DAKO
APAN, Kyoto, Japan)
MVD Anti-factor VIII-related antigen (Dako

Corporation, Santa Barbara, CA, USA)

Primary Rabbit anti-S-100 antibodies
S-100(+) cell {Ir)ako Corporation, Carpinteria, CA,

SA)
HLA-DR(+) Monoclonal mouse anti-human HLA-
cell DR alpha-chain (DAKO, Denmark)
PI Ki-67 antigen (Dako Corporation, Santa
Barbara)

HLA-DR (+) #ifag & L7=® 2ok, BHEAOR
%2 LT\ B RIS LHLEF I SRS AERE A750 %
LEHET ABMEOAFFEL:. 36 (B PILE B
B, MEgsERER0 S % FFE L 7.

PI 0 SEATG 2 40045 Bk 35 T CIEH MR 1, 0001E = O
Getn S MR Ak PL L LAY

Al @ % 5 i TUNEL # (ApopDETEK Cell
Death Assay System, Enzo Diagnostics, Inc.
Famingdale, NY; USA) Tf7o 7%  &Ffifi(3400f%
RS T IS, 0008 DYt S /- Hlia
W= Al L L7

Weatez st TAM, MVD, S-100(+) #ifg,
HLA-DR (+) #ifs, Al PI %% DA% Pear-
son DHIBIEHEK K. FERFOFHRETELTD
WatiE, &4 OFHEO PR E CRMER & B IS
, FO2BMEEEAEFRIZOWVWT, Kaplan-
Meier I CHRET L7 $72, EOFHETF EBRAF
ODFHEFEMAL, EHFBETL2EEERITI
Cox WHINF— FEFMIZI W REF L. fEEES
%R ABEEDHY L L.
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Table 2. Results of TAM, MVD, S-100(+)
cell, HLA-DR(+) cell, AI and PI,
and pathological characteristics in 78

patients
TAI:’{O“’(“;‘("X%’(‘})ﬁca' Minimal Max Mean Median
a* 0(n= 3) 1041 3395 334
b** 0 (n=15) 70 11.72 8.0
cHH* 0 (n=15) 42 6.82 4.0
MVD (magnifica-
tion, X200) 8 133 3328 28
S-100(+) cell (magnification, X100)
a* 0 (n=15) 98 10.27 5.0
b** 0 (n=28) 100 13.46 9.0
cH** 0 (n=17) 60 6.62 3.0
HLA-DR(+) cell (magnification, X100)
a* 0 (n=15) 337 5272 31
b** 0(n=28) 99 11.42 3
cH¥* 0 (n=17) 169 3738 25
Al (magnification,
X400, %) 0.1 12 321 24
Pl (magnification,
X400, %) k 0.1 65.4 6.71 3.9

Grade Gl1; 26 G2; 45 G3;7
T1/2;42 T3/4;36

V criteria  V(—);47 V(+);31

M criteria MO; 59 Mi; 19

T criteria

* The tumor center, ** The boundary between tumor
tissue and normal renal tissue, *** in the connective tis-
sue around intratumoral main vessel.
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Table 3. Correlation between classical prognostic factors and the mean values of TAM, MVD, §-100(+)
cell, HLA-DR(+) cell, AI and PI in all the patients

TAM MVD S-100(+) cell HLA-DR(+) cell Al Pl
MO (n=59) 309=+28 28.8x 2.2 9.7+£20 55.8+ 8.6 2.9+0.3 59+1.3
M1 (n=19) 433139 4731+ 6.6 11.8+4.2 43.1+174 4.1+0.7 9.0x1.1
P value <0.01 <0.01 n.s n.s n.s n.s
Grade 1 (n=26) 31.2+46 299+ 4.3 15.0+4.6 499119 34105 3710
Grade 2 (n=45) 328+26 308+ 2.0 76*16 495+ 9.3 3.0+04 8.2+1.6
Grade 3 (n=7) 52.1+9.6 61.3+156 9.5+3.6 83.7+47.1 33+12 8.2+26
P value <0.05* <0.05* n.s n.s n.s n.s

<0.05** <0.01%* (0.07) (0.06)
T1/2 (n=42) 31.7£3.5 32.2+ 3.0 11.6+3.2 48.8+ 95 29+04 5.8+1.7
T3/4 (n=36) 36.5+3.1 3451 4.0 8.7t1.5 57.3%+12.7 3.5%+0.5 7.8£1,0
P value n.s n.s n.s n.s n.s n.s
V(=) (n=47) 32.8%3.5 34.7+ 3.4 12.7+29 48.5+ 8.7 2.9+0.4 4.4£1.5
V(+) (n=31) 35.7£29 31.1%+ 3.4 6.4+1.2 59.0£14.5 3.7+05 7.0£1.1
P value n.s n.s n.s n.s n.s n.s

(0.09)

* P value between grade 1 and grade 3, ** P value value between grade 2 and grade 3.

TAM (XEEHRREFIZBWTIHE (3.8%) THH
Ehhd o7, TAM OBEEOEAMIZ L 5EOMRETT
WEHEE PRI IC b % { (mean=33.95), DWW &

Table 4. The survival rate of all the patients
using monovariate analysis (Kaplan-
Meier method ; n=78)

B EEMBERE (mean=11.72) TH ), BL (P value) (Poor prognostic group)
_ ) TAM <0.01 high TAM

Lo 12 DIEEE PN 5 B =6. \
%% O’f BHEAABIRFEER (mean=6.82) T MVD <0.05 high MVD
BHot:. S-100(+) cell n.s

S-100(+) #HkaIXFEE P IEBIZI > T21H] (26.9%) HLA-DR(+) cell n.s
THRE SN o7, BEDIHAIZE 2EZEORET T Al I.s
BE—EERERERBICR D% { (mean=13.46), Pl <0.01 high PI
ONTEETHRE (mean=10.27) T h, dA% M criteria <0.01 Ml
Ho =D XIEERN/AEIREFE S (mean=6.62) T Grade <0.05 high grade
o7 T criteria <0.01 T3/4

i V criteria <0.01 V(+)

HLA-DR (+) #igix1560 (19.2%) CTHHE s h%
Potz. BEOEAIC L 2ZOBRETCIIEE P RERIC
& b% { (mean=52.72), D\ THEEHAN/NEIRE H
#8 (mean=37.38) TH Y, HbPLh->7DIEE
—IFEHBRIERE (mean=11.42) TH o 72.

HNG A= - OEMELBFOTFERF L DEE
% Table 3 12773 TAM, MVD {Z, wihd MO
Bkl M BCTHEZSMBEZRLAD T
criteria, V criteria TIZHEEZROLh o7 &7
grade 3 @ 7 FTix TAM, MVD O3 o2
B LEMEER L. S-100(+) ML grade &
V criteria 1B W THELHE 2RO L H 7205,
high-risk group (high grade, V(+)) TREHPY
ZVERAFRO b7z, HLA-DR(+) #if3, Al PI
REFOFHRTF L O TROE o7,

BIXTG A —F — OEMBEOPIMETHVI72 2HBD
£ HFHM % Kaplan-Meier 12 & o THRET L7283
% Table 4 1Z7%+ TAM (p<0.01, Fig. 1), MVD
(p=0.0303), PI (p<0.01) BFWh b SEESTZ

ARRFEEESRA 3 LT S-100 (+) iz,

HLA-DR(+) #ifa, Al 3 FHEFERS 2D o7,
BHEOTHRETFIEV$ NS high risk BAIFHEAER
FTho7.

EHIZ MVD BEBICRE L7z, TAM &80
FHRAITHT HHE T, SEAR L FEEIZ, MVD
KEEICIBVLTH TAM SEEIEBEICTFREART
& -7: (Fig. 2).

F7:, MOBEIZIRE L7-#RETCH, TAM SfEEi
HEIIFEHEARTHD I LA DLN (p<0.05).

RICHAT L7- 6 AT HEOMBIRGR B L7,
TAM L 5 AFEOBGRE, Z2OMDLDIEE
7L D% Table 5 (Z/RT

Kaplan-Meler ZEIZ BV THEL FHRET & L TR
5Nz TAM, MVD, Pl 3£ 4 »HZIZEDOMH
BznRL7Z TAM ¢ EIBVOHEBERL-ZOK
MVD (r=0.652) TdH-72. LT TAM & PI ®
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Fig. 1. Survival curves of patients with high and low TAM
value in all patients (n=78). Patients with a high
TAM value showed a significantly worse survival
than those with a low TAM value (p<0.01).
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Fig. 2. Survival curves of patients with high and low TAM
values in low MVD value patients (n=39). Patients
with a high TAM value showed a significantly worse
survival than those with a low TAM value (p<0.01).

Table 5. Correlation between TAM and other
factors examined (n=178)

P value
TAM: MVD r=0.652 <0.01
TAM: PI r=0.42 <0.01
TAM : S-100(+) cell r=-0.01 n.s
TAM: HLA-DR(+) cell r=0.52 <0.01
TAM: Al r=0.08 n.s
MVD: Pl r=0.283 <0.05
MVD : HLA-DR(+) cell r=0.330 <0.01
PI: HLA-DR(+) cell r=0.253 <0.05
Al: Pl r=0.316 <0.01

#HpEIE TAM & MVD OB X ) b E»o 7 o=
0.42). MVD & PI 4 fEVHE (r=0.283) T -
7z. HLA-DR(+) #f2it Kaplan-Meier DR T
i, FPRICEBLTVZVIZS 22 b5F TAM

(r=0.52), MVD (r=0.33), PI (r=0.025) ¢ 5 &
ZIEDMER RO 7.

S-100(+) #ifa, HLA-DR (+) #R2 >R 456908
RITERD 2D 5 7.

AlTIZPI LtOAFELZEOHBERR L. 7
TAM & MVD DFBEBRICOWTIE, BEFEDOTFH
BT (M, grade, T, V) HOHSIL L2 ZEOWTE
NICBWTLFELREOHBBEZRARS H .

BREF L6 AT LEBMED 4 FRAFEERET 2,
AFYMICET 2L EEMITY Cox HBINY— Fik
WKLo TITo 7225, #D#E% Table 6 I2RT. %
BEWIEDOHRE%ERDH 7/ TAM & MVD (34 4 535
LTHETL7:. TAM, MVD WFhoBREIZBWT
b M criteria 2°% b B2 FHRETF (TAM: 42=
10.203, MVD: y?=10.715) T - 7-.

MICHEELZFHERTELELTRE DL LD, PI
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Table 6. The survival rate of all patients us-
ing Cox multivariate logistic regres-
sion analyses (n=78)

TAM IZ2oW T IREBHEIMMZOBENC, &4 DHEEH
B EFE~OEBE T L. TAM O ETILE
EhalEE—FEAKERT CIEDNHE (=

Prognostic 2 op | Prognostic s 0 ) p @, Lb LSRG B
M criteria 10.203  0.01 | M criteria  10.715 0.0l BT B TTRET LR 5% D o7 TAM OMF
Pl 6.660 0.01 | PI 8,099 0.0l 15t SR BB & RS PN/ NEDAR B BRES AR B ARILER D
TAM 4624 0.05 | MVD 49278 0.05 Nahot. THBEEOEGE~OBEBIEDLNL
Grade 4423 n.s | Grade 3492 n.s Aot
V criteria 2300 n.s | V criteria 2682 n.s N A =
- A =il ) | D
S100 0941 ns | HLA-DR 1946 n.s S-100(+) #lfa#zi#%, Al 0_” Ty iw@ﬁ i
T criteria ~ 0.630 n.s | S100 1162 n.s KBV, AELAERRGRLRD LMD o7,
Al 0.456 n.s | T criteria 0.893 n.s Ml BEDAZSR LT, HAEICDOWTSHITKRET A
HLA-DR 0.063 n.s | Al 0.768 n.s L, S-100(+) MUlaEEREC BRIF S AfF A & 4 A1E
mAaEEs b (Fig. 3), Al HERRBERIIRTF TS
(TAM: x°=6.660, MVD: »?=8.099), TAM 5T ko bR (Fig 4).
(¥?=4.624), MVD (3°=4.278) Th o 72. Zhbl %P Ml BCTOmMEOMBZ O, WH LMD
NOERFRFERTELTHRD Do S5 BEOFERT L OMEIRD LN 2,72,
.............. high S-100 group (n=9)
low S-100group (n=10)
3
5.
0 40 60 80 100  (months)
Fig. 3. Survival curves of patients with high and low S-

ajey [eAIAINS

100(+) cell values in MI group patients (n=19).
Patients with a low S-100(+) cell value seemed to
show worse survival than those with a S-100(+) cell
high group (p=0.0554).

............... high Al group (n=2)
low Al group (n=10)

20 40 60 80
Survival curves of patients with high and low Al
values in M1 group patients (n=19). Patients
with a low AI value showed a significantly worse
survival than those with a high AI value (p<0.05).

100  (months)
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monocyte chemotactic protein-1 12 & - THEEAH O
TAM DUV RVBLERTEIEHT v D melanoma
model TEH LN TV252Y

% 7= interleukin-10 (IL-10) (X TAM OEEANEE
HHERAFLEETIHRELROOLN LA, BTHEEIC
BT % Onishi 50 IL-10 2B IEMIL L ) EA
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EHEFTFHRARL 2 DBEFBOONZ LI, BE
WIZZHIZME T 5 TAM 2SI TR E LSOk~
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b5 type Tid TAM HEHERIZA % (EBF—IEF
MRS HA LTS L s LY
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B rh i & HEB—IE & MEE R IE DM % 52
HBELDOD, BHE—EEABERE, BEAN/ESRE
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fE, FEE, WM, FEERT, JhRWFHREM
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% IL-10 %* DC D{EHALIZ negative 2fEH % LTw
HAREMPHRE SN TEY, DC HEENOM/INEE
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7% S-100(+) MROEENEEL, EEB6 LA
BREIOET, ZORIEELELRZDLEVIZ L Ih
HoF, FEBHNICBITS S-100(+) HMiaEEa
PFERRIERFTHLIRESTRINTED, 0
FERE & FARICEMALE 2BV T S-100 (+) iR s
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