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SIGNIFICANCE OF PLASMA INTERLEUKIN-6
IN THE DIAGNOSIS OF RENAL CELL CARCINOMA

Hironori Kamemoto

From the Department of Urology, Nagasaki University School of Medicine

The significance of interleukin-6 (IL-6) in the diagnosis of renal cell carcinoma (RCC) was
investigated. In RCC patients, we found that, even when IL-6 was produced by RCC, the plasma
level of IL-6 was under the limit of detection in almost all patients with a classification of T2NOMO
or lower. In the case of rapidly progressive type of bulky metastasis, the concentration of IL-6 in
plasma was high, but the IL-6 level correlated well with the serum C-reactive protein (CRP)
level. These findings suggest that IL-6 has little potential to serve as a new tumor marker for

RCC.
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Az —nAxv-6 (IL-6) 1%, REXDOEIETFI
78— =V 7 INEENAS T 5 T BB D1
A AT, BHIRRERIM U CHGEEARET LR
ERYMCERATAY BTk, KER, ik
CEALT CRP, 7,4 7Y 7 =¥ viglo SHiE
BOEEBRAFETH2Y Jo & EE B s\ C

HEEREEE-T 5.

b, HHEOMEEMEY B X O EHO#IE>
R RME RIS ot UCHmEMEIRT & LT L
b, SREEHED kI OHEMRES, baED
THIRY v -~E 7 & CIIFERERT & LCERT
LT ENREIRTV 5.

3T, BRIIAET s\ T basic fibroblast growth
factor (bFGF) 7g &0 L r 4, IL-6 % *—
Y VR TO —20ThHD T EAIEHIA T
B9 v, §H, BHERE O MELHEG
D IL-6 ZREL, IL-6 BFiBE~—» —icir
DABMEI R LD THETS.

i

(Acta Urol. Jpn. 39: 301-306, 1993)
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1. IL-6 EEOHIE

1L-6 EEDOHTEL Amersham #:-> 1L-6 ELISA
SYSTEM % B\ T 17 -7 JERE 2 3.13 pg/ml
ETHS.
2. e MEREERME

ACHN #ifgix KBA SIS S WA L, minimal
essential medium (MEM)+10% Fetal calf serum
(FCS) o THEY fT-7. VMRC-RCW 1 Ja-
panese Cancer Research Resource Bank X it
%3 F, B s LT MEM & non-essential amino
acid #®FL, 10% FCS #®inxicd D% v i,
NT #ifg Y= cohz LY, s MEM+10%
FCS v, chboo i, 37°C T95% air,
5% CO: D&MHTTHIELL.
3. v MEEEEEMIO Conditioned medium

Nishimura 5! o Fp ¥ C, subconfluent 1
¥ CHE LB MBS o bk ing, 24
B B [ER U e,
4. EEEEARrES R~ b

FERIBI TSR X b rubber policeman 2 L b [H
RL 005mM EDTA £ L0 100U/ml 7 7 r =
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V% &AY Phosphate bufferd saline (PBS), pH
7.2 %)z Polytron homogenizer %\ ~ChE
>4 XL, 10,000g, 159 C@ELEDO EiExHGE
5. HEERBEEMIIO DNA SRHE

SEEOREEEMEO DNA aRiciT 5 IL-6
DR BRI Lic. DNA A O #EL, Nishimu-
ra B OFHECEE LT T 7. IL-6 X, Zenzyme
#® recombinant human IL-6 % i\ 7=, positive
control & LT10% FCS #nxic.
6. WHREERLOHRE

RIFRFWREBRN B X O ORI Js\ T
BRBHIREELEI9%, 2 v e —ARE LTHIR
B REKBBE 3R NGE Ui, WIUL, B8
FIB T 940 T2ZNOMO LITC, £MEFREED
WA T, L ORISR X ORT %14 B o % e
7oo 1 BIEIR FREBLARER 15 2 45 Hw Rohs - o BT I
BRI L 2BREGT, Zh b ERITRBIC Ik
TEWHIR LOMR14E B oMM LM Ui, 1 #lix
FRBRREE, 1 v & -7 =8 v a il X ARBIERES
THYH, 361D T2ZNOMO DIEFIC DV TIIATFTO M
WDOIZPE L. Fio, N3 kIO Ml DEFICER
PIERTREEG 1L S b b, 2 NT REEBHE O F
TAVE~T vV aRLOr DAL O EG
T, 2 UG BHIF SRR O LT, D 1 6
BHRIKROFBCTHEBEL Thich - iEMTHS. Th
b OFEGRC 1 7ev L 3 EOFME T -1, D&, =
Vb= AROPIE, FERRH O SOHE 4 0,
BN 3 Bl & CRIERADF LICES, AT e A
FHIR B DRERI AR G A TS, Fi, i IL-6 ¥
fE L C reactive protein (CRP) ofBx AR50
@, —OIEFCVTit CRP % [RRHCE L.
CRP OEWfliz, 0.17mg/ml LITTHS. BEE
EZ CIRBABEER TR ICEFO 5 B 4 HlicDu
TS, B R X OERETBEAREE LI

BIL, —80°C THEFL, #H, filgrsesF—1
BIELD LR UHECHEB e % — P HERL, #
Wb IL-6 BEYHEIFE L. bk, KEELHER
T & 2 PIOBEABI OV, HETA RIERL
SpEg I B e,

7 B IL-6 Bk X B gk

BEYHR & 3% 3T b s 7T e ¥ TEER

Eguchi 5! 0 Fpic# LT, # IL-6 ik (Zen-
zyme #) % 1 (k¥ifk & LT avidin-biotin complex
B (ABC ) kot li. 2vibr—-2ELT,
ERY+F 1gG %—kfitke LCTRVTe.

] S

¥, Bt BRI 3 ficov-T 1L-6 5
bk L OMIaAARE O F — rRR IL-6 RERA~ &
= %, NT #% X8 ACHN ki is T itisiirhic
IL-6 D4 WH A SR (T Fh2,950 ¥ X U 6,666 pg/
108 cells/24h), % t-Hifar €L *— trhicd 1L-6
DR Xt (178 X O 167 pg/108 cells). VMRC-
RCW iz B\ ik IL-6 # Z WL TH BT, 7o
Jatevr— R THHREBELT Thot. 2&
w, BEMtae 1IL-6 X ink, oM TIHE
W THIck 5, ACHN filacizay br—n
P T AZR AR 1L-6 & LT DNA &
mAME#E S, NT #ifa<éd DNA &R &EMS
bRt NAEZER ) 7. —F, VMRC-RCW
Mz svTid IL-6 a3 A5 Rehicd »
7z (Table 1). £ -C, BEdilaci: IL-6 Z45WL
THBLDMNB D IL-6 ik — 1+ 7 ) vEGERTF E L
TIER LTV 2R b 55 Z AR S hic

O¥r, BHlERE KT S mifEko 1L-6 @B
BEE~ -7 — & LTERV DB ELERET S
DM IL6 #FELILE S, ZLAEDEHT
WERE G.13pg/ml) LIFTH b, BREREEL

Table 1. Effect of IL-6 on the DNA synthesis of human
renal carcinoma cell lines.

DNA synthesis (cpm)

Addition

NT ACHN VMRC-RCW

34164+ 619 6709+ 30
390731 1600* 6506+ 92
4 ng/ml 27613%1091  42420+2812* 6932+ 70
40 ng/ml 264361 170 40201 £2355* 7090k 897

10% FCS 36180+ 1330* 52873+ 563* 70228+1252*

nonc 22901 £ 1020
IL-6 0.4ng/ml 26774t 24

Experimental conditions were as described in “Materials and
Methods”. Values are means £ SD for triplicated experiments.
*; p<0.05 compared with the values of control (no addition).
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EBEEYE T 5 SEETHEOEA TCOXEHE LR L.

T2NOMO LT DfEF THifine 1L-6 MEfExrzR L
DL 1 PIDHRTH-Te. Fio, B IRENCY)
BREhicc b nb bk 4 flic IL-6 o ERANR
bhich, 05 b o3 Hehitt KEEOAIE
ClBlvkatge, 1 ohEMAKReE, fho 1 fIcESK
BE) HEabhi., ¥, YBRTELEEEYAETS
BEATY, 26T IL-6 RREBELTTH -1,
ZDSLOIPIA vE—T7 =Y aBIXOr DOt
FBERT->TwbRhe IL-6 © FREARShiz
B, BEMIC R CTA v 2 -7 o n vy A IL-6 B
ERFIT B EDRERD, = r— <RI\ T
AV E—=T v Vaps 1L-6 pEtE% BETD LOW
ELHD®O, [ vr—7.wvEEZLS IL-6 Ok
ATHBEEMGEZ bhi. —F, WREARHIRME
AR TIL 2 I TEf LR Lichs, 1 Bl FERH
¥ —ofiigic 1L-6 o EARL bR, i 1 Fik
FENBECEI LCREIEREEECTH -0 F1,
T2NOMO LA FOBER L2y b e —ABET IL6 A
Bl R UicfEghL, whd s 1L-6 1 10pg/
ml YUFTH -7 (Fig. 1). —F, i 1L-6
EEA 10pg/ml Bl &R URBBEMI, 1 v & —7
-~ v vkt 1L-6 B LF Lic | ek E, 20
BEELIACIET- L. %7, bulky metastasis %74F
LUER BRI IER B3R - T E S CHTRTE 28
CCiluf IL-6 BENEKEAR Lic 1 Bk, 75148
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Fig. 1. Plasma IL-6 concentration of the patients
with renal cell carcinoma (RCC) and
benign urological disease. IL-6 concen-
tration was measured by IL-6 ELISA
system. A, resectable RCGC, preoperation;
B, resectable RCC, postoperation; C,
RCC with bulky metastasis; D, non-
malignant urological disease.
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Fig. 2. Analysis of correlations between plasma
IL-6 and CRP in patients with renal
cell carcinoma. There was a significant
correlation between IL-6 concentration
and CRP value (r=0.6).

Table 2. 1L-6 content in normal and tumorous
renal tissues or plasma.

IL-6 content (pg/g. tissue) Plasma IL-6

Patient concentration
normal tumorous (pg/ml)
1 3350 640 3.4
2 1100 800 N.D.
3 265 2700 N.D.
4 1650 - 9250 N.D.

IL-6 contents in the homogenate of renal tissue or
plasma were measured by 1L-6 ELISA system.
N.D. : not detected.

BB X T bBAlicA vE—7 » v o BHH
Ll HL partial response 23z Hh, MiK10H
B EOBAELEBEOMKIZED LR TWw. 26
w, BEEZTR\T, IL-6 & CRP X OFEEY &
7275, Mk 1L-6 4R CRP LEZiMEHELE (¢
=0.6, Fig. 2).

¥ o, —HMOBMMBREEBIC VT skt o IL-
6 RENER L OREARENRF 2T . A
DWEREZ T > % 4 FldFh i frp IL-6 BT
EETH - 7odd, AR IL-6 WEEMETH Y, 55
#FMaD VMRC-RCW MiffaD 4 & 2 % — b Tk
IL-6 (IHHRELLT Th 52 &, 1L-6 %
LTWB NS5 & Bhbhi. i, BERLT
T, EEEEbh3HH T IL-6 BEHES
RLIcb DS Bt (Table 2). ¢, BREAIEH
IL-6 #ELELTWARRMER 2PV T ELIFELLHR
HTokor, HEREEYRELC ] fIx &t 2 f)
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Fig. 3. Immunohistochemical staining of IL-6
in renal cell carcinoma tissues. A, 71-
year-old male, left renal cell carcinoma,
T:NoMo; B, 67-year-old female right
renal cell carcinoma, T:NoM,. Plasma
IL-6 concentrations of both patients
(A and B) were lower than 3.13 pg/ml.
Nonimmunized rabbit IgG used as the
first antibody showed no notable immu-
nostaining of the tissues.

T, ¥ IL-6 Hithkx —kbitk & LTREREBRT-
2, 2f1& b IL-6 3RHERELDT TH 51 b
phbT, —HMOBMRAREIRTEY, BEME
NTD IL-6 EEARETHLDOTH7 (Fig. 3).

z 2

IL-6 (%, T, RAEMAE e & o
Wb BT 3 target spectrum DELHA b A A
vTHY, FIERIRITHAEPIBRE O T b R
Bl & 2 H2o3h b T, HAMOBEEI LT
A — b7y VIRRT E LCIER L, T ORI
EOBIENIEE XhTwh. Miki 52 % in vitro
< IL-6 2 BHlgE e LT AH— 2 Y vHjERT
ELCERATAC L2 #EL, —5T, Koo B¥®
vk, 1L-6 = X 5 BMifuE &0 DNA SR HE Y
EEIhAEVERELTWS. L, A—1+27 YV
BeHeie X, BABESTHWLK IL-6 THSHEHD
EEHD VS 2 - ERSh, SR IL-6 it
ZUI\CTTREMED S B, Takenawa B9 %, Bl
Bz kB 1L-6 ogEH L 1L-6 receptor DFEY
BbAK LicZ &T in vivo TOA— b2 U v
DB KE RV EELbRD. SETT-103
ME O e FEEEBEMETE, ACHN fifticis\C
IL-6 i —F 2 ) vVRFELTHWIRTWSHAHE
PEAREE Shic

—%, BEfAEEEC R VTE, TZNOMO LITFo
T 1 BIRRT, IL-6 43, TRCUERELUT

THh 15 Hi14A B 4 6T 1L-6 {HORE FA
Bhbht. S0 b0 3 FITE, MRCKEEDOA
BHEXHFL TR D, REXRILILESR, <7775
— U bEAEIRD IL6 A vE—r {1Fv-]
(IL-1), TNF 7%, [FlaclERl L < 2ER 4
EREGET O END, A6 Lk KEEKBIC
I onimAd IL-6 o EREBbhic. UL, Ttk
RIEMERBIEZE LTS T2NOMO U TOHERS LU =
v b e — BT IL-6 (X \vFhd 10pg/ml Ll
FTehh, zhiesd L TCORTELEBYETHH#
T, IL-6 ' 10 pg/ml L) EDEfE /R LIciERI 3
Bl & b SEATHE TEIMCET L. i, BT
e A AETHHTLA (0, BEE) 1 vx—
7z=rva v OPAEEP IL6 MEELRRLE
H, VaEEE)ERE no change THAHLDD, 1437
RB#OBLELEBEOI AL, Mid IL-6 O
i, B bRl A vE—T7 2w VBRI XD
IL-6 BEANFEI WAL S, O Loy
— A TOfF IL-6 D LR OWTIL L b7 B G
MPREELEbhS. ¥k, MmF IL-6 ZRHEELT
Th, BEEEGD TR~ T IL-6 BB
h, EERAREREhC B\ TH IL-6 HisCERM
Jani R dhs b LT, BEMRC ST
IL-6 (3 BAEIRTWAEA N BB A EL
Takenawa HOHEC L HBH X 5 '®, IL-6 L4
recepter 7 [FiFIC R E W - BMELFET S
Z &M, in vivo T IL-6 i34+ —+ 7Y VAR
TELTERATRDONS Lhit. #-T, Mo
IL-6 BENER LD, Lok h$501, B
BRFTR Y v BRE i & Ui R, Rikars
ETOWERE, EAELD A5 VAOMEI L 5 W
“bHs.

DER, Blay 'k, EBETFMREEECKV
T, M CRP & IL-6 EBECIIEEA A Bbh5B L
HBELT52, SEOKTH Rkl 1L-6 &
B L CRP fE AR N A bhic. CRP B4
ZRTHWE X IL-6 o fic IL-1, TNF »ashT
W3 SEIOKHN TBREZECH VT, KFET
A BFFERT A & A L1z IL-18 ELISA kit 2T
i IL-18 PSR4 JIRE LT A, 2 FHBRELL
TTHh-t (data not shown). %z, Mo TNF
WECD\WT3h Amersham #o0 ELISA kit % F\»
T TNF-a, TNF-§ OREXT-o7H, BLAED
EATHREBREL T CCho%z &2 5 (data not
shown), MfiF CRP o L3 Fig. 2 OFERMLD B
IL-6 &= X % wlfEt: 3 & <, 1o IL-6 fiiix, CRP
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YUETHC ETHAREHETEL EELLRD.
Encidh TL-6 it i f & b 249° L L HBge
i, BEFEBYESEE, 1 VE~-72r VIHET
ERTAABEMLSHD ZEhD, IL-6 OBz
BIAFHROBEE~—»— L LTOERIDIEE
bhs.

¥, EFEHABEBbhaHocd, —#OET
BB IL-6 NEERR LTV A, Zhix, A%V
o v AR R IR L BB TR R T
WATRREMES S B, IL-6 HEFANCIE »Fd 5 1L-6
b VA 2=, 2T ATIY, &P AT A
RTEMB RN Bz E D REMNH DD, Fi IL-6
13, in vitro T, 2% vy s LA — b
70 VR E LTER T2 2 L0195, 29 vy
7 N RBE D A v oY A i Th, IL-6
PHWINTHBZ ELWEINTBH0, SED
BEICREFREAMTO 2y v o v 2 HFEHE LR
HOLRTHE LY, EXRAMTO IL-6 HmoEHc>
WA TS - Fe.

= B

i e P BEMEY AV, Bk T IL-
6 2 —t 7Y VHFERT L7 D 5 B OV TR
¥ {T-74, ACHN #ifas IL-6 %4 — 127y Vi
FERT & LT W LT3 FJREM BRI hic.
1o, BHifaEEEZ ST miE IL-6 A tumor mar-
ker ©2ic b 2 BhEE L1z, T2NOMO LI FOMEMT
i, BT IL-6 BAEEINTVWD EELDIRD
BT, 3EAEOFEFTIA 1L-6 #EEHRHR
RUTTH T, Fie, ETHETEREFTHEHNT
1t IL-6 (%R Lizds, CRP LAEE/THEBIN A
it DX b [L-6 oBMfamEc s 55
WEE~ -7 — & LCoEZRIDin- & Bbhi.

BARZ B HI VEBELHEY, HEMEBLZ L
B REBLLUIGIE BEL¥ZBCEERLEY. &
7o, BEEEEY, BROEBOELCHE BELEIUK
BHRICEHNIES * U EBREMRERERERAE S
VICEMEHEK (TE2AZE, HOME HARED CRH
BUET. /o, REEERTHS 3 UIMSRBRRRSEM
EEETHFHRE, +ESFRBREFSRE NSRS
X UHELFRURSHEEPRBREAICERLET.
B, ARRO—BIIHEREHER (—RE) 5 02454372)
ik ofbh.
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KBRS DWETT

e X b BRI LAl o KBRS & R7r b IR
M s EEMAEREYHET L Ergbh Ty
¥ L7-. erythropoientin A X % % MfFEX T DL
Bl T, &L —HOBHNaEs 1L-6 %
AL, oSBT 5 CRP G, FE#
75 & Do B RIERIE & DR BIREE LT3
CENRIRTVET. &5, 0 IL-6 ARpcik
autocrine growth factor & LTEALTVAZ &%
FRETAREGH Y ET. AR hbOEEXEDH
B LD eV ET.

—%, BB 1L-6 EEER ED X 5 7sik
WEEEEN H B O E TS B S h Ty
F ¥ A, —ROFME I IL-6 oL, 1L-6
receptor H@EH LI, T~k s IL-6 »F
A D RERE A JRAE L B TTREME MR S h T &
4. SEpEHi 1L-6 Hifk B\ ikt IL-6 receptor i
thiz X » BRIIED in vitro W 3slF B SEFEAHIH &
DL BBREVGCIRES TR ST ET. Lz
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T, ThbDHfkic L 5EELETI V2L L
nERA.

L L, Mg & cytokine % %\ % growth factor
L OBBROBIFRILT » LTE—TI L EfilaoEH
BB ik B Bhn O3 B, cytokine 5%
V% growth factor DEFIfFALECE D KEL
R bz ERTFHEINET. LDk, ZOBHRS—
BEMILDE>TWB EEbhET.

Whic La, Bfifvsc kit s IL-6 B o4y
HWEROMAN, BESNBCA>TWHHIRDD
LHFMIGEDO BB LY R I BEFE RO~ D h
LERI EEL TV B DI, B—ATIRIiWEE
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