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INTRAARTERIAL CHEMOTHERAPY FOR METASTATIC RENAL
CELL CARCINOMAS: COMBINATION WITH
MDR-OVERCOMING AGENTS

Yoshiyuki Kakehi and Osamu Yoshida
From the Department of Urology, Kyoto University Faculty of Medicine

Takehiko Segawa, Akihiro Kanematsu and Masaru Hiura
From the Department of Urology, National Himeji Hospital

Yasumasa Shichiri and Yoichi Arai
From the Department of Urology, Kurashiki Central Hospital

We analyzed the sensitizing activity of five agents, which have been assumed to be MDR-over-
coming drugs, in two human renal cell carcinoma cell lines expressing the MDRI1 gene at high
levels. In addition, we studied the sensitizing activity of cepharanthin, an MDR-overcoming
agents, to vinblastine, adriamycin, epirubicin, cisplatin, mitomycin C and etoposide. Based on the
results, we treated 6 patients with metastatic renal cell carcinomas (4: bones, 2: contralateral
kidneys) by intraarterial injection of vinblastine and adriamycin (or epirubicin) in combination
with cepharanthin. Two of the 4 bone metastasis cases responded markedly to the treatmant.
Renal tubular impairment was observed in one patient who was treated for the contralateral

kidney metastasis.

(Acta Urol. Jpn. 40: 925-929, 1994)
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Digoxin Cepharanthine
Fig. 1. Schema of how various compounds interact with P-glycoprotein

transporter. (Kind permission of Dr. K. Ueda and Dr. M.

Hirai)
Table 1. Comparison of sensitizing effects on
vinblastine sensitivity among five
MDR-overcoming agents. The sen-
sitizing effects are expressed as the
ratio of the IC50 without overcoming
agents/IC50 with the overcoming
agents. Each of the agents was applied
at the concentration of 2 M to A704
cells and 0.4 M to ACVB 3.5 cells,

respectively.
A704 ACVB3.5
cepharanthin 14.7 8.80
cyclosporin A 8.51 3.27
AHC-52 7.14 6.13
tamoxifen 1.80 2.00
verapamil 1.43 2.00

12, verapamil % diltiazem DAL VT AF
v FABHER EB L DBE R H B, verapamil
7 E A bR LERDEWEALERET 5 BAYTH
L\ MDR mRFEOHELHED LI TS, AL
7 2 OFRARME LM CA S LLC-PK1 #
f@~ MDRI cDNA %#HA L, %D apical surface

MO PEEALHEEIEH LT L. #5
T oFE AV, PEEOCEMEYET SEROE
IR RN Lich’, ZORRZ—H TR LY
B U7-2% (Fig. 1). Cortisol, estril, digoxin X P §
ZEH%Z A LT basal % apical fil-~ transport X
RDMOEHD transport FIAE T 5 ZHRETIT &
A ETghs oz, %iz, progesterone (X transport X
N PEESRITAE LT, aE MDR R
ELTHEE® 2% T\ % cyclosporin # FK-
506¢, SEbh bR ERIGH L7 cepharanthin
(LT cep) i transport & XhEEZGHRLEF LT
o (R

bhibhid, v Sl ACHN L » VBL %
EIFEH & LT MDRI #EET% #< BB LS4
% r~T ACVB 35 Mgtz C\5%. Zo#ik
&, WAERK MDR] & v TRALTWS
e MEE A704 MRa R B\, 58S o FHlo VBL
RS OISR & B Ui, BHREM2 cry-
stal violet JRiIZCHIE L, VBL & 8ERR3EH 11 501
CRBRMLS. Z OfSR, cep & cyclosporin A

Table 2. Comparison of the sensitizing effects of cepharanthin
on the cytotoxicities of 6 chemotherapeutic drugs.
S.I. was IC50 without cepharanthin/IC50 with cepha-
ranthin. Cepharanthin was applied at 2 uM to A704
and at 0.4 ¢ M to ACVB 3.5, respectively.
A704 ACVB3.5
1C50 (mg/ml) IC50 (mg/ml)
S.L
cep— cep+ cep— cep+
VBL 4,5X107°  3.1x10° 14.7 1.5X10* 8.2X10° 18.3
ADR 1.0X10™* 1.1x10° 9.1 LIX10™* 1.1X107° 10.0
epi-ADR  9.0X10™ 2.8X10° 3.2 1.4X10* 8.6X10° 16.3
VP-16  4.8X10" 8.0X10* 0.6 1.0X107% 2.0x10* 3.2
MMC 1.5X10™° 1.2X107° 1.3 4.3X107° 3.6X10° 1.2
CDDP 2.9X10* 1.0 7.0X10™*  6.2x10* 1.2

3.0x10™
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Table 3. Clinical data on the 6 patients treated with the intraarterial
chemotherapy combined with cepharanthin

case  HEMAR HRFR H5%H (B «EX BME  cep i X AEIEA
1 dear cell HRBE [ADR 20+cep 10] X1 PR HKEBIFHME
gr. 1 [VBL 10+cep 10] X1 4] [or:v S
[ADR 10+ VBL 2+cep 10] X7 THO LU hk
2 dear cell 3 8 F ([VBL 5+cep 10} X4 NC ZL
gr. 2 [VBL 10+ cep 10] X 1
3  granularcell BE #t & [ADR 15+ VBL 9+cep 30] X2 MR* %L
gr. 2
4 clear cell H: & [ADR 10+ VBL 2+cep 10] X4 NC  TFTHEo LU
gr. 2
5  clear cell ¥ @ B [VBL 5+cep 10] X1 NC  BH#EET
gr. 1 [VBL 10+cep 10} X3 (RABEBEE)
[VBL 5+ epiADR 20+ cep 10] X 1
[VBL 2+epiADR 10+cep 10] X2
6  clear cell A B & [epiADR 20+cep 10] X1 PR HEREEE
gr. 2 [VBL 10+cep 10] X1 ¥ERas, AP

[VBL 5+cep 5] X1
[epiADR 10+ VBL 2+cep 10] X5

* I AEEARICRERE AL

¥ X ¥ nifedipine D7 v 7 TH%H AHC52 7
FIEAEORVCREHHERPDR LR LIcH, tamoxi-
fen & verapamil XFEHEMET & bic 2 fELITF D18
MECTH -7 (Table 1). DXz, cep DAREPUEH
T B R HRA R E 212 9 AT04 LACV 35
M CHRE Li=. VBL & adriamycin (ADR), epi-
ADR 3 LCixmafiiE T B b 7o PR R
%W, etoposide (VP-16) i2BIL Tix ACVB 3.5
TORBEEIRS F20 7. mitomycin C £ cispla-
tin 123§ LTI IR % /R & fed» ke (Table 2).

MDR wigEE %« A LB bP ik

FEoEERE» L b ic, Interferon FRIEIZRIGHED
Z b TSR 6 EFIOERRE (B 4, X
AIFER - 2) XL, ZACEIAR & O ARG Y
WifT L7z (Table 3). #&5 LAbERILEAC X v E
FRIcHH, EAMIZIE VBL iz ADR ¥ 741 epi-
ADR %8t L, PUBHHREEINC cep HEA LK.
EHEB SR OEES 3 LAHIBIRNICEAR A 7 -7 A
DREBTE 4B EOFEARBENFTETH 7. TUE
Flis X0 cep O HEAEE XEF L, 3, 6TiX 20
ml FEREH | 5 TEEEAL, EFI2, 4, 5Tk
30 ml HARR % 305 M TRACEA Lic. MEERE
OEBmMEDONE, CT LEBOM N e LEG
EHRLNRBENRENL DN OER 1 & 6 T, fE
B3 & 6 TIREALHITRE L K OLER FHICK
EL7 A ERERC BB LN o KREiE
BT, TORHE LB KBRERTIRL BT L,
EBREOKRENEIE > T\ &R HERL

Fig. 2. CT-scan of the left iliac bone metastasis

of case 6. The metastatic lesion (a)
was significantly reduced in size and
necrosis after the treatment (b).

7259, BEE C2ERBRYED T L. EFG6
164 BE T, EBM»SABBOER TR L, £F
BEE L EBEER YRR Ihic. BEtFEEc i
BB L (Fig. 2), Tk, BETS TR
AT X, HE¥AC CR MFHERINi. & OTFEM
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TILFEAEFNIENE CHREA IR T Y, LT cep
DOEER L B h 5 BEAEK O BBERERN SR L
n, SLIMEMD, 4 TETHEO LOREK EF6T
AR @ & % —fitE o RBAL V57 VBL
WL LIRS & E L DR BERS R D, A
HIE A~ DIRRIC R LC 2 SEGI CHIERIE R AT - 1o b3,
CT E#o2 b Ridz bhich ot fEH) 5 TR
TS & Bbh s —BEOZIR, Migs v7F=v
LH, Bl b R f2-microglobulin D RH
EfE % Rt

% =

BRR D FAEHFEAIC KT B AR 12 PR D
% 9 Lic 2 Bl O LS & glutathione redox
cycle ® metallothioneine 7o FEROEBEIE LT
REELTWBEELBRED. Lhl, bhbho
ZhETCOMThrorAd 7 & vinca alkaloid %
% anthracycline RIEFICH LTk PHIEEMET
LIHEEF L ELDRYD, hbo HiE#l: MDR
IRA & Oft L EER IR TR DGR D
—DOORIRIT 725 M 235 5. MDR ERFIE
UTHERKEAY &M Licb o & LTk 2 @iEc A
BTESH. —2ik verapamil 7 K 0.0 il B{EE)E
DHLEIER (MEET, TR & O4ETER) 2k
WELUE SR FI AR T B L DT, ok xiiSE
= L7z nifedipine D537 v 7 Ch s AHC-52 i3
Ay b EFUWERA e  MER TFER % OReTH
LCEBENLE DS, MBFEOR N OFT, 0
ARG AYEERSE L TN, »hoBED
IR LTSRN D L s B a5
BEHITHD. oL IR E UCREIEIFITS
% cyclosporin A % FK-506, fi =% b = # v %|
TH% tamoxifen, 4 EIEKRIGH Lz cep 2BIFS
hs.

ETBEOH—BIRNA v 2 -7 =2 v EhE L
72 BRM BEECTHHER» &, SEBEEREGE LR
B 3~NT BRM BERC RIFRRIGZ R I feh o7
REFIA, BRM BEEGEREAZGE Lic. ¥4, #
FEFI3 L0 MDR HFITH B cep HEMECRE
TESZ L LERAEAREYER L. CoWE
ik TR ST E e RS FIfE 2R3
ERE T MDR HRAZOA L2 smsko
BAERE L a2 819, AEBITit b % 2% quini-
dine % cep ZfHfH Lic e HM bR BT 50
LR OFERTL, TARFY in vitro CTRESH: R
BaRTIEGORE in vivo TAIm 2 khiss

Fohs. BEB4ED > B 2EST CR LS
i CR REETFRPHREMNZ ORIz ik, BEBHES
A VE—7 = v VERECH UTEBHRMEOIETICH
HBIEREELBRD, 1L, cep HHUERIDZ
R FOBREMELZ eI THTHS.

MDR  5afR#l% 6t/ 5 {LERRC 1) % FBER
LT, PEEHYE VAV CHERT HBFOHMEK
e, TR L OE R T 5 BRI OR S
% L IRAIA BT B TREM ST bR s, fEFISIC
BUOTHLRICRMEEEL, SEB~ORELEBR
T OEERRETNELLEbhS. cep BHDER
B & L CEGIRGEILEA, AR,
TS HIRBER I, 7 V¥ —(Efc & DGt
HBH, ThOITEEEXK E - CRFIRERLILE
%2 bz D5 Tk cyclosporin Ajs & DA liHFl
s Lt vwtExbh 5, MEIRMBIILEL
BAERC, fEFI1 R 6 TR ERLHmFL,
BEIBEEA7 v 4 FHOBEC CHER O SR % K-
fo. FEGIL & 4 TTEO LUhE, fEfl6 C—@o
PERMESE 2%, \Th & VBL 12X 3K MieEsr
LB LBbha2, Thbk cep BEE LI L X
DIFEFI > BREET 5 LELNHB.

5] B

MDRI] BEFEEWVSATRETS 2EEOT
FEMilax iy, cep &1y 558D MDR WiRHF©
VBL 53 % BEREHRDIRLHE L. SHKE
cep D EREPIEFNC T T % BRSEMHIH O HiE L T DB
EXHRE L. Zhbxd &ic VBL, ADR #7143
epi-ADR 12 cep % #fA L 7z BIRAIEEA LS5y
6 REPI DB B at LTV, BEB O 2 ERITF
LWBEBENZ bhiz. 20X 5k PEEAYEN
E Ul s, e BRM ik o HhBrsy s
DEEBRE I ST LTy, BHchEEcic bz
HEEZ bR

FRXDHEEE, BOEHAMRERNESHTRE s v
TV LCTRE LK
KRB N R o 7B R KIS 3.
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