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COMBINATION CHEMOTHERAPY OF HUMAN RENAL
CELL CARCINOMA IN ATHYMIC NUDE MICE
WITH HUMAN LYMPHOBLASTOID INTERFERON
(HLBI) AND UFT, 5-Fu
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The effectiveness of interferon « (HLBI) for nude mouse transplantable human renal cell
carcinoma 72nd general meeting, in combination with UFT and 5-Fu, was examined using, 1x 107
1U/kg, 2x107IU/kg HLBI; 25 mg/kg 5-Fu; and 10 mg/kg, 20 mg/kg UFT, administered for 10
consecutive days. The ratio of relative mean tumor weight of treated group to control group was
under 42% for the combination of 25 mg/kg (L.P.) 5-Fu, 20 mg/kg UFT, and HLBI and the effect
was particularly clear for the combination with 2x 107 IU/kg which indicated « grade IIA histo-
logic classification. In comparison with the control groups only UFT (20 mg/kg) and HLBI (2%
107 IU/kg) showed significant inhibition when administered alone, Although none of the drugs had
an inhibitory effect when administered alone, in combined use they showed a strong antitumor
effect which was more than synergistic. Orally administered 5-Fu showed a statistically significant
difference only in the combination with 2x 10" IU/kg HLBI. Furthermore, the concentration of
5.Fu in the tumor tissue was not affected by the route of administration or drug combination,
whereas that in the serum was below the limit of detection in the intraperitoneally administered
cases, 0.0096+0.0079 pg/ml, lower than the value for orally administered cases. The 5-Fu concentra-
tion was 0.026+0.012 ug/ml for orally administered UFT which was significantly higher than the
value obtained for orally administered 5-Fu. Thus, combination therapy of HLBI and UFT for
renal cell carcinoma is expected to be clinically useful.

(Acta Urol. Jpn. 36: 527-534, 1990)
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bbbl LB TS hicx — V<7 A0
bk - B fasEdk (AM-RC-3) %M\ Human
Lymphoblastoid Interferon (HLBI) 0% %)k %
W|ELP, UL, i HLBI ORREERILI0~
20% & & B S iR AR BB = LB Lo
b3, REBDHLHBAL AR EXRESH
T3,

SE, 7o4be) 1O vREHTHS 5-Fu IV
FT-207 & wuracil 0&5#IChH% UFT LB\, AM-
RC-3 ¥% target tumor & LT HLBI toftH
B HC BT 5 BRHR LY KRBT Lico THRET
5.

il

ERERK L UEBHEK (Table )

1. {ERZEH

UFT (CABES K.K) i1 Tc&EnEs (P.O.)
1, FT-207 :vracil=1 4 oerlticirsrs
iz 10 mg/kg ¥ XU 20mg/kg » FT-207 & uracil
*5%7 7 E7 I AKEKR 0.3 ml THEMLI. 5-Fu
(BFnses? K.K) 12, 25mglkg %4HEAEY 0.3
ml CHEEL, BBHNESHE (LP.) LENREH
(P.0O.) %fEHt L7z, HLBI (ERSIE K.K) 13,
03ml fic 1x1071U/kg 3 X0t 2x107 IU/kg %
UL O CRELERENES (LP.) &Lk, wTh
LREERF T T -7

2. FEBHHE

ERME, EREWI S RAT BT oW
TREE LR 0T, SENTEBRFECOWTRN
5. BRI, SHEBCCEh LRIEESAER SR
Tub e L ERE MR B (AM-RC-3) 72 Th, 74
Th, 78 Th, 81 Th passage %\ 7z, BIEMKMR
B % SRR L, RPMI-1640 238G 2~
3mm Mg, LOBEBH X2 -F oA EH
ETeBHE L. BiBT sliding caliper % H\T
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Table 1. A5

SRS 80 100ng ML AMATTRIERTISE, 1
5@, 5 (—155) TI0EMEERS

<72Th passage>
5-Fu 25me/hg (1.P.)
UFT 20me/ke (P.O.)
UFT 10me/ke (P.O.)

<{74Th passage>
HLBI 2x10710/kg (1LP.) MRS
HLBI 2x1070/kg (LP.) B 5
+5-Fu 25ng/ke (1LP)
+UFT 20ms/ks (PO.)
+UFT 10m/ke (P.O.)

<78Th passage>
HLBI 1x1071W/ks (1LP.) MIRIZS
HLBI 1x1070/ke (LP) $HARIRS
+5-Fu 25eg/ke (I.P.)
+UFT 20s¢/ke (PO.)
+UFT 10me/ka (PO.)

<81Th passage>
5-Fu 25mg/kg (P.0.)
5-Fu 25e/kg (P.0.) + HLBI 2x1071U/ke (1LP.)
5-Fu 25me/kg (P.O.) + HLBI 1x1071U/kg (1LP)

2~3 AEBEEORE (L) $IUEE (W) ¥ #l
EL, 12XLxW?2 23 o CEEOHEES L 180~
100 mg =2 LicR S C1 25 e B L, Table
1 KR LR H OB EE ($C 0.3ml i), #
SR (BORSITRELE L d = 2 — L Fu
BRREE) b P CTI0RRIBEARE E LTER
BiTot, BB 0.3ml o4&HEAEKED
W57 77 2 AKEBHK (03ml) #EBERELF
—DFRGEBCHEE L. ¥ RREARS R THR4
FREo fiF ks LOEEN S-FulEy 27 r< t
F374— RAVS5T 2V} 557 4 — (GC-MF)
ErHAVCTHELL. bk 5-Fu 10 UFT &
nRERO BHEOE Ly 3 HbTHE L.
REShREE
EHo R FE Battelle Columbus Labora-
tories Protocol (BCLP)® n¥EHier ¥, B
FERRBOThZThic o X ARG HIEE - K HE
B o SEHERERO . CHR PIEEER I relative
mean tumor weight (RW)) 2 ZEH L. 3R
FHCH L THRIERED RW ok (T RW/C RW) %
HHL, RW X0 T RW/C RW Hoflizd -
BEHEET o, T RW<I #%% (#), T RW/
CRW BRZUToBE&%EY (+), thility i
% (=) &Li, ARCEEEROFEHEEERE
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1. AR & b A REAR

72Th passage * el cix, UFT 20
mglkg BERNHEHM4 HEX Y, 5-Fu 25 mg/
kg (LP.) 532 50004 8 HEE X D AP0
®& i ERR T, p<0.02 51U p<0l &
HREASE RS bhis, L L UFT 10mg/kg

25004
o0 contrel 72th-passage
a—a 5Fu Bagngary Peol
o—a UFT Wwighgerd) Pe0.02
2,0001 w—s UfT 10mehgcPa) NS.
] Drug admifnistration
~ L L] * LK) LR] 3 ]
£ 1,500
g !
E NS.: mt siguificnt
S
= 1,000
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0

7 9 1n 13

B 11 o1’ 2 B

Days after tumor inoculation

Fig. 1. Effects of UFT, 5-Fu alone on growth curve of AM-RC-3 (72th passage)

25001
o——o contrel T4th-passage
o——eo HLBI 2x10"W0/kg1P.) P<0.05
a—a MBI 2x10710/g0.0.)+5-Fs 2mg/ig (1P P<O.01
2,000 o—o HLBI 25107W/aga10)« UFT 20agigcPs.) P01
—a HLB 2:107wAga. )« UFT 10mgigtPe) P<0.02
g
£ 15004 Drug sdministration
H [ s S S S I B T 3
H
-]
g 1,000
=
5001 A H
|
TH=T
be 1
1
0

7 9 1 13

B 17 19 2 23

Days after tumor inoculation

Fig. 2. Effects of HLBI (2x107IU/kg) alone and combination with
UFT, 5-Fu on growth curve of AM-RC-3 (74th passage)
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25001
o—o coatrot 78th-passage
2,000 o—o HLBI 1x10"WAgeLP)

a—a HLB) 1x1070/kgti P +5-Fu 25mg/ig 0190 P<0.01
= o——a HLBI 1x107WAg(L.)+ UFT 20ng/ig(Pa.) P<0.01
& w—a HLBI 1x107Wiga.r)+ UFT 10myiig(ps.) P<0.02
g’ .50 Drag administratisa
= | S N B R B
S
2
= N.S.: mot siguificant
& 1,000

5004
0

7 9 n

B 17 19 2t 23

Days after tumer ineculation

Fig. 3. Effects of HLBI (1x1071U/kg) alone and combination with
UFT, 5-Fu on growth curve of AM-RC-3 (78th passage)

BET, NRBELFEEORME ¥R L (Fig 1).
74Th passage % fi\ 7 HLBI 2x107 IU/kg HtH
#Egci12, UFT 20 mg/kg, 5-Fu 25 mg/kg (L.P.)
BERAR RSB S BE X VRPN LD,
FERETHICIL T RW/C RW 3 2h T h 22.3%%
X0 16.6 % L HEREIEIHES B b ik, UFT 10
mg/kg SRS U0 HLBI 2x 107 IU/kg Bfisy 5
Bz, T RW/C RW 2%73.2 %% LU 45. 4% TS
Tholoh, HEFEARRThTh p<0.02, p<0.05
LEBENED LA (Fig. 2). 78Th passage %
Fvic HLBI 1x107 IU/kg GEASEETIE, 2x
107 1U/kg $ERAEEL A4 UFT 20 mg/kg, 5-Fu 25
mg/kg (LP.) #f8ic T RW/C RW #41.8%%
L0833, 1% L HTEMHIBREZRH . UFT 10 mg/
kg OFFERL T RW/C RW 2346.9 % TEHTH -
fohs, HERTERE p<0.02 LEEENRRD BRI,
La L HLBI 1x1071U/kg By 5803, i
Hic b EE ZIR »H his s - - (Fig. 3). 81Th
passage & i\ 7= 5-Fu 25 mg/kg (P.O.) ¥ 5T
%, HLBI 2x1071U/kg R p<0.05 °EE
Er R, T RW/C RW (353 9% LEHTH -
7= (Fig. 4). Tisib BCLP® ORHEETHY
Tdh AWy, HLBI+UFT 20mglkg X O
HLBI+5-Fu 25mg/kg (I.P.) StRABEDO R TH - 1.

2. REBHEBEFRRSR

XBEEL alveolar type OAMREEE R LR

o—o control 81th-passage
o—o 5-Fu 5my/ngr0) ns.
20001 a—a 5.Fu Zmghg0)+ NLBI 1x107igttr) WS,
o———0 §-Fu 25mg/kg.8.)+NLBI 2x107 hgip) PCOBS
Orug administration
® | N SN SEEE SENE BENE 2NN SN SENE M
= 1,500
=
= N.S.: not signiticant
=
S
B
2 1,000
]
=
5004
0

7 10 13 16
Days after tumor inoculation

Fig. 4. Effects of 5-Fu(P.O.)alone and combina-
tion with HLBI on growth curve of AM-
RQC-3 (82th passage)

{X, common type ©> mixed subtype X bich, {i
%« DEERROZE, PEERVEECRBMLTT
Grade 22>3 OBHIIE TH -7 (Fig. 5). FTR?D
SR BVCIORERRENHREIEE Tz, UFT 10
mg/kg, 5-Fu 25mg/kg (P.O.) BM#ELEfs IO
UFT 10 mg/kg+HLBI 1x1071U/kg PR 55
1%, Grade 0 OF{LTHYH, MOZEAFDOIEHRY
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Fig. 7. Histopathological findings : 5-Fu and
HLBI (2x1071U/kg) treated group
(H.E. stain x200)

E#tt, alveolar pattern 230 ALY T B/

EOBERML-> X b Grade | o FLE R LA
h, &tk viable 7olEEMD medularly 7ohf
RSB DR BIEL A e BT R Lo ERIRDHH
hichprotz. LaL, UFT 20 mg/kg+HLBI 2x
107 1U/kg ¥ X O* 5-Fu 25 mg/kg (I.P.)+HLBI 2
x 107 1U/kg B G5 8HL alveolar pattern /Nl

% — ¥y AWM e Bk - UFT, HLBI 23l

{bhsHIL, waterly degeneration & i 7¢0
ALl LicHilan @@ &b,
X0 pyknotic change #RT#H b £ <DL A
Grade ITIA 0z k%L1 (Fig. 6,7).

LR o ¥ Lk Table 2 (RT. ok RH
SR AR S R 5 & BB % — v v ALK
ELE)® wasting disease (X, BEALRDBLMI
Mot

3. MR L OPEEHN S5-Fu BEEERNGE

FEFUR A 598 T 140 4 ISR Thi % PR AR L ik
B L ONEEABA R Lic. 5-Fu ¥ JlE e,
GC-MF kaxAvTir-te.

1A 5-Fu &, 5-Fu 25 mg/kg (L.P.) # 5
BMETETH 7. L L UFT 20 mg/kg H5
B, 5-Fu 25mg/kg (P.O.) #EW L, £hXh
0.026+0.012 pg/ml % X 7% 0.0096+0.0079 pg/ml
xR L UFT 20 mg/kg #5 FHfihclbL pl
001 ThHEE#EYR LI (Fig. 8).

TEEMEEP 5-Fu 25 mg/kg (P.O.) #45 7 0.28
+ 0,124 pg/g, 5-Fu 25mg/kg (L.P.) & 5 T
0.279+0.106 zg/g, UFT 20 mg/kg 58T 0,242+
0.041 pg/g DfEizxs L, HLBI 2x1071U/kg BH
TR TR Fh 0.240+0.031 pglg, 0.260+0,047 g/
g, 0.359+0.110 pg/g TH H TXCOH LRI IZH
BoERRD LRI % (Fig. 9).

4. 5-Fu 25 mg/kg, UFT 20 mg/kg & OELH5H
o BREOZEAL

5-Fu BERIERICE XML, H-E G5 fifT L

karyolysis 33

SRR L. WREELCBEED debris 2B bR

%7 5-Fu 25 mg/kg 5 Hc BHE erosion &/
bha#usrsg Abhie (Fig 10).

% -3

FEhric Vo e - B Bk (AM-RGC-3) i1, b
DT - I HBRIRZHRRIC IS\ T 5-Fu kX
U HLBI S ENEEE»Zd bh, Lhd
HLBI &t LTI FHEERFN T BSR4 R T o &%
AT L7c®. 4N, 5-FU.UFT #% @\ HLBI
LoHARSC T E BRI Lc. UFT 1,
Ho8® X FT & uracil &% 1 : 4=z
THRETHZ LRI Y COHBEEHE T2 & L
THAR SN TLER, M LEER I UFE & o% <
DEKRHENERINTE D, KD 7 by 1 o
YRERREL, BUWREBSELEE LR T
5100, B LTHER L 13, =K 30
%, HWEG333.3%, /SBL® 1332% & 5-Fu #



532 WRRE  36%

5% 19904

Table 2. SzBRRt St

Battelle columbus

£ A laboratories protocol “M‘ *!ﬁ‘l slm:::t
RW  TRYCRV%) effect  (Grade)
<12th passage>
5-Fu 25m/ks(1P.) 12.2 79.6 =) G1I POt
UFT 20m/ke(PO) 14 72.0 - GI P<0.02
UFT 10ne/ke(PO.) 316 93.9 - GO N.S.

(74th passage)
HLBI 2x10huike (LP) BMKES 163
HLBI 2x10%0/ky (ASS

+5-Fu 25ng/kg(1P.) 5.5

+UFT 20m/ke(PO.) 34

+UFT 10me/4e(PO.) 16.2
(78th passage>

HLBI 1x10u/kg (1LP) WHKS  16.2
HLBI Ix10%u/sg S

+5-Fu 25me/ke(1P) 5.8
+UFT 20ag/kg(PO) 1.7
+UFT 10we/kg(PO.) 1.8

@1th passage>
5-Fu 25m/ke(P0.) 9.4
5-Fu 2+5ﬂl/“l(P-°)

HLBI 2x107ufig (1P)
5-Fu 2+5u/k|(P.0)
HLBI 1x10Mu/kg (LP)

4.6

6.4

45.4 =) Gl P<0.05
16.6 +) GIIA  P<001
223 +) GIIA P00
73.2 (] GI P<0.02

83.4 =) Gl N.S.

3341 +) GI P<0.01
418 +) Gl P<0.01
46.9 =) GO P<0.02

1116 =) GO N.S.

RW relative mean tumor weight

NS not significant

LR Rits 8~10%S i b LEVEEORELS
Wi AH E o AR RN L. ERRSROREC
it 5-Fu, HLBI oW T URTo ERER L », E
ERREAIHO RS bR f- 25 mg/kg B LU 2x107
1U/kg #4& & L, HLBI 2Bg L Cix B 2R % 50E
TH T EREE T ROB DL high otz |
%107 IU/kg #5584 LPER Lic. UFT o5,
TS ALY 0FBR % Lic 20 mg/kg, 10
mg/kg & L7z, HBH5HRRHIEO RBRER X 0 10A
MEBAEEE L.
LEOEBRER? D, EFEEIHERDO £ 57 <
Zbhieh -t HLBI 1x1071U/kg &, HEREHVH
Ean@Es bhic UFT 20 mg/kg & 5-Fu 25 mg/kg
LEPHBT A L ks ER SR D b
7z, M HLBI 2x107IU/kg & 0B BECIL 4 #
FHC L FESED Grade II A oFfbim L.
HLBI oEEMNEEDECIE A FI R0 Lz 5
ST I T Ton A, B « IRMKEM S
HMrER X ®5Z L DEDL LB, —FF, 5
Fu L EMEFRC ST AZ Lnh, MAR
HRATHZ L X - TSHD DNA Ay 5854
TH50THHS LHERING. EELPIR -V =Y
AWM e FEMREE (KDR-1) 2 HwT

53.9 =) Gl P<0.05
76.5 =) Gl N.S.
(ug/ml)
I P<0.01 P<0.01
0.04
N.D.: not detected
0.031
0.02
0.011 -I:
0 N.O.
3-Fulimghg  5-Fu 25mpikg UFY 20mg/kg
1P .. p.0.

Fig. 8. Concentration of 5-Fu in serum

UFT 20mg/kg & HLBI 1x1051U/kg 0BT
VBB R RO EME LTV B, KAELDL %
— V= ARt e b F Sk JCR-11) &/
T UFT 10mg/kg & HLBI 1x105 [U/kg #%#f
BLESEBEDR B ohith - LT3,
ThboEoik, BHigEkoREZHnL, BARLE
DERLIBDLDOTHAHIEELZDLND. bhvbho
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0.4
< 0.3
"]

0.2

0.11

1

1]

5-Fu nglkg 5~Fu|?|§.n[/k| S-Fupl.g.ml/n 5-Fu &almg

HLBI 2510710k
N.S.: not significant

UFT 20mgfhg  UFT 20mg/kg
P.0. P.0.

HLBI 2510710 HLBI 25107 Wk

Fig. 9. Concentration of 5-Fu in tumor

Fig. 10. Histopathological findings: stomach of
nude mouse treated with 5-Fu (P.O.)
(H.E. stain x200)

wBRTIX, 5Fu, UFT, HLBI Zh ZFh B CiLH
PiTEEDREY R I r i bbb d, 58
Tozikbh, BOHEESHRY R L. R
ORI X AHRIIENAETH -7 ELORS.
5-Fu K & W IEPEREIC X - T, BBE
EFAEL X, UFT Lo i+ 5D 570
81Th passage DAENEEX T, ZOFER, 5
Fu #58%, HLBI toftH #Eowv bl BAR
SO ~ZRIER L, FEnRSE0 ERED
#itd UFT BH5RCLNEBETH -1,

i+ 5-Fu REOCHEERES» L, 5-Fu HEARS
gicit, REBRMBELUTCTHY, FEOHEH T,
0.0096+0.0079 pg/ml L {EfE % %L%. UFT #&0
BEFTIE, 0.026+£0012 pg/ml k, 5-Fu oiEn
BEFICERERECEVCEBEYRL, fiFORE®
LRABOEEEY R L. UL, HLBI toft AR
Rz 317 % BB E KPR, BEER SHHESNC
Lo THEBYZT ik ot SERRKEFRSKT

% 4 B R L 5-Fu BERAIESY T-T\W 5%
72, 5-Fu DK EFTHB = & 2 EETH
R LI RSMED 5-Fu BERMENS BOLELE ik
BTHAHY.

UFT 2 5-Fu ® masked compound T# %
FT-207 iz uracil # =L Tl 40%E TRAL
RRBERFICHSD. FT-207 3FRECHEEAGC B
VT 5-Fu ~ERBEN, uracil ik 5-Fu % £
2 es kb0, SEOHERIL 5-Fu 25 mg/
kg 22 0.19m =a/kg THB D wE~N, UFT 20
mg/kg 2 0.10m e jkg LLBTHIC L b b
T WBREE OHEELHET, UFT 411 b
WHlERLIc. oz &1k, UFT ML hEEED 5
Fu # RIFRIFR IR THhA S LEEIRS.

SEORBRER L v, BHkEcxT5 HLBI »
UFT oft ik, SHERMC BT X GE
BTHY, BEbhbhIBRYE*RAFTTHS.

= B

UEETHMRMER LT3 % — Vo A AR MM v
~E#ikakk (AM-RC-3) %\ HLBI & UFT,
5-Fu offASc s s HEEGE A& L, LT
DO EBRER T B

1) T RW/C RW 2% LI TR LA CTh -7
LML, 5-Fu 25mg/kg (LP.), UFT 20 mg/kg
& HLBI §fA%E T, #ic HLBI 2x 107 IU/kg 4
AHTRARYIC L TESED Grade 11 A %77
L. FRRREEE ORI BN X 5 & Bpg
5Tz UFT 20mg/kg & HLBI 2x1071U/kg o
ABER AR L.

2) BERBE X AR, EmL koWEEnE
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TholebkErzbhi.

3) 5-Fu #0458 <k, HLBI 2x1071U/kg
BERRECHEET N B E R R IcDATH Y, W
KOS UFT 5 b~NEETh - 1.

4 ) MEEHARPY 5-Fu REE i S-RE8%, OF 3R
Yo THEAL S ieh »teh, 5-Fu 0.19m € r/kg
ZxtL UFT 0.10m = /kg & #5050 f CREE
DONEFHABA 5-Fu ErE LR,

5) LLEogR Ly, BMikamcyd % HLBL &
UFT off kL, SHRBRIC b RET N &R
BThB EHEIRS.
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