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THE IN VITRO ASSESSMENT ON VARIOUS TYPES OF
INTERFERONS FOR UROLOGICAL TUMORS BY
THE HUMAN TUMOR CLONOGENIC ASSAY

Hideyasu MaTtsuvama
From the Department of Urology, School of Medicine Yamaguchi University
(Director : Prof. J. Sakatoku)

The direct antitumor effects of various types of interferons (IFNs) were compared against
urological malignancies, in particular the renal tumor using the human tumor clonogenic
assay (HTCA).

The concentrations of each IFN were 50 and 500 IU/ml, respectively, and the exposure
time was continuous (2~4 weeks). IFN aA, B, 7, (recombinant type) and a (human lympho-
blastoid type) were investigated in 37 specimens of urological primary tumors. Each tumor
was judged to be sensitive to IFN by 70% colony inhibition when compared to the colonies of
the controls. Eight (22%) of the 36 trials were semsitive to IFN. On the other hand, 3
cases (8 %) were augmentated cases defined as a colony increase of more than two times
the standard error of control colony growth. The renal tumor had a tendency to be
more sensitive to IFN than the other urological tumors (P<{0.1). The order of the colony
inkibition against the renal tumor was IFN y> o> aA, 8. This order was statistically signi-
ficant (P<{0.025, Wilcoxon’s tets). These results corresponded with the results reported by
others. We recommend the HTCA as an adequate method for assessing the direct antitumor
effect of IFN.
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Table 1

IFN @ ; HUMAN LYMPHOBLASTOID INTERFERON ( MOR-22 )
( MocHipa )
RECOMBINANT INTERFERON ( Ro 22-8181 )

( JaPan RocHE )

IFN aA ;
IFN 8 ; RECOMBINANT INTERFERON ( GKT-8)
( Kvowa Hakko )
RECOMBINANT INTERFEPON { TRP-2 )
( Japan RocHE )

IFNY

® IFN oRFMoET X 5 HEAOFH.
HRHE & UFHE

1. BREEHEE

WELCITH - T\wwb HTCA oFEkix Salmon 5
PREEY XL LicboThsb (Fig. 1). T
WMERIC I L oRhy 2 AL E i~ S AV
# 1mm? Ty, 0.1~0.2 collagenase (Si-
gma %, Type Ia) & & $1230~604FH 37°C {Rig
W CHRERE, -2y v RERIE, ETEE
% 2EI# 0L, 1xmedium (Flow laboratories,
Dulbecco’s MEM) HBIFEIRICS DR #'F AV
— v, 27 gage HHHETOIRICHEBEE,
suspension ZER L. B T4 v v BE

single cell

e
I\

CELL

1M oF FCS

1ML OF CELL SUSPENSION

0.1 ML oF IFN[H 105 1U/m
4 x 104 T/m

(1 ML OF 2 x MEDIUM
1M oF 1.2 7 AGAR

Methods of the HTCA

ERNC380 »4 v v 2 o Yo BERERT, LR
b cell aggregation ZEREKL /. F i viability o
F=y 7RI0.43% F YV AVETRBINEVE R
filarxAMlRs LCHEL, BEMERE 1~5x10
cell/dish ¢7c% X 5 FHE L.

Base layer OfgEfici¥ 1 X medium, 2 X medium,
fFemE (LT FCS :B&7. Flow laboratories
&, rmo +EEB), 1.2% agar (Difco #) %%
BTomz, #ERBERIO® FCS BEXFThEh
0.3%, 2526705 X5 FAE L, 35 mm 7V,
FIFFAFe 754y va (Lux g, Lux5217)
w lml P o gL

Top layer X 2xmedium, FCS, 1.0% agar, 4
WAER L7 single cell suspension #%& 4 | mm §°
oz, ¥HIIFN Bz ek, SKoF 49 ¥a
@ base layer kiz 1 ml TFOEBI L.

ERALAEE IFN 3, Qetbt V) v ~FRfaH
IFN (BT« &#3. MOR-22), Qe hEETHMR
a®y IFN (LI'F «A ELBg7. Ro 22-8181), @M 8
% IFN (LF p &3, GKT-f), @Ry IFN
AFremgd. TRP-2) 04@ETH5H (Table
1), 7¢3 IFN 1325% FCS, 10 mM hepes buffer
%4t 1Xmedium (NaHCOs 24 F7%\) % B
T 4%x10% 3 X' 4%10¢ IU/ml i BfR% —80°C T
TRRERIF L, HTCA oBEFICEFLTEAL .
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Fig. 2. The activities of various types of IFNs in the agar.
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Table 2. The results of the HTCA against urological tumors.

SUFFICIENT GROWTH®

TUMOR TYPE No. OF TRIAL FOR DRUG TESTING (%)  mean P.E%* MEGEO“?ESDF(RANGE)
RENAL 22 11 (50%) 0.085 49 ( 30-84)
OTHERS 15 6  (40%) 0.198 243 ( 38-686 )

BLADDER 5 1 Q0%
URETERAL 3 2 (67%)
TESTICULAR ] 1 (25%)
RETROPERITONEAL. 3 2 (67%)
ToTAL 37 17 (6% 0,125 117 ( 30-686 )
» ¢ MORE THAN 30 COLONIES / DISH
aw ! PLATING EFFICIENCY
Table 3. The results of the HTCA against urological tumors.
SUFFICIE .
No, OF TRIAL ggR DRugTrg§$¥;2 (%) mMean P.E, MESEOQ?ESDF(RANGE)
PRIMARY
LESION 30 12 4oL 0,122 130 ( 30-686 )
METASTATIC
LESION 7 5 717 0.133 108 ( 31-237 )
. = (B), BEEH I BREH CRIROEYIHETS L
=]

Table 2 IWHFEFH K LU Z 0O WMERBEEOAR
BIXUar=—WEEYHELLLDOTHS. BT
hic HTCA 05 b, REMRBROHEL TR
A F v vadich3f@ll boar =—HERORDL
Nicd o) &k T3BIP 176 (46%), BEEET 22
Bl 118 (50%), T OMMOWRBER T 15 #4641
40%) Thote. TofboWREBEEY SIS
BT n LS B, RE3H, B4, HEEES
3BITHh 7. FRBRICEOMOWEBEEYE
RELEBICHTHETH L, FRER306 (81
%) %, HIEAREEEMLI0BF 126 (40%) THh
S, EBRIZ T (19%) T, ¥IEFTHERENT 7
AR50 (711%) EBRTHo1. EFElzn=—
K BE (mean plating efficiency : P.E.) {3 BIEE
0.085%, £Dfh0.198 %, F#H=2w = —KirFES
49, ZDfh243THh -7z (Table 3).

1. £% IFN MRS

Fig. 3 (248 IFN i %4 % BEFOKZ LK
REHMBE . BRERBBE TR L o Th 2.
10% U Enaw =—iiflleHR & Lick & (Fig. 3

aA BIV o« BEMBET X 2REHOEIA DL
VD, BRIy TREHEBENGZ CRIENT
, BEKERERIEENELN:. REoEmH
Fig. 3(A) w B THAbhi

WERL « BT Hh 503 BEHEORKS a &
aA DRBZUYHHFOCHE L L 25 a ik ¢A
X W EEwr (P<0.025, Wilcoxon %) RTHI S
{, ELRMEED IFN B Lt X, r>aaA,
8 DIRTHEEL (P<0.025) RRSTHIEH - 7.

1. BEELZzothoWRBESED INF o335
R o Holg

Fig. 4 BEEE L £ ol OWRBEF ORTHED
EREBELIELOTHS. FOKE, EREEME,
R B & L BB oo R BEET N
IFN w33 2 REZML BVER Y B 7= (P01,
Wilcoxon #5E).

Fig. 5 131BEH D o & IFN 54 % RS R
OFERERLILDTH BN, o PRI’
S0IU/ml ST w = —EAUIHI ST L 5
mn CHBHoFERE 2L L) LAvwbd 3
augmentation case A& Hhte.
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Fig. 3. Comparison of sensitivity for IFNs against renal tumors. The numbers of bars
represent the cases of renal tumors. In order of the colony inhibition, the rank
was 7>a>aA, B with statistical significance (P<{0.025 Wilcoxon’s test)

(A) 50% cOLONY INHIBITION (B) 702 COLONY INHIBITION
% 7
100 100 ~
27
50 F 50
0 RENAL OTHER UROLOGICAL 0 RENAL OTHER UROLOGICAL
TUMORS TUMORS TUMORS TUMORS

Fig. 4. Comparison of sensitivity for IFN between renal tumors and other
urological tumors. Renal tumors had a tendency to be more sensitive
to IFN than the other urological tumors (P<0.1)

M. RZHoE X5 H5ERAOFE 2. Relative sensitive group : {EEEERETH 50
ZhHOREMN Y M BB 5o Fig. 6 X5 %, EBETIORNUEoMEIRRD L (A), ¥k
B ERA I BIERE, BBEE LT 50~70 % oMy Ed bR

1. Sensitive group: EIRE, RBEMHLL70% (B).
HEon= e =—iifl% R 5 5. 3. Resistant group: {KBER T0% KN, =ik
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4. Augmentation group: EEEF -IIEIEER
THEBRLVEED 2 » = —BHEMERD 5 5.

BlLED X 5w AL ISBE, BER To~274+64]
(22%), & DMOWREEE ToONIFF 24 (22
%), £HETO36HF 8 5l(22%) »° sensitive group
X5, sensitive group i3 HTCA #Hw
TeRSEHRBR T IFN it L TRV RE LR TR
TH 5. relative sensitive group L IFN @ LT
IERIE W SRR T T, 25T 3654 84l
22%) P o HfEIhD., ThboRIEKRT
IFN #® 5 LIBE, B2 B8s e 55 &
Bbhb. resistant group (¥ IFN X U CRZH
HREBCET, BEE 27 AF1H (41%), Eoft
DWREBEHES OBl 6 5 (67%), £46T 36 Hl17
Bl (47%) LHREBGES Bz OB EEhS, OB
ZEEIK T IFN 2R E LB A, Bote B skl
HMEWE BB, augmentation group (3 IFN
BEC LY ae=—HEYBIRINLHT, 2B TH
BirF 36 (8%) Kabhi., ZoREEEKT IFN
BHRELISA, EFoBKA (progressive disease)
OBV L Bbh b,

O---Q: resistant

augmentation

Z 2

IFN QHBEEHRY ET 5 - LA RRI A TH
3k, Tofe BEFIRE SR TELARETAL RS
%\ Lol IFN 23, QBB 3 5 EENT
BEEEAL OBFEERCAERYNMT HHEFAY ®
MREEGT T A1ERY o 3SEOFREF A TA L
BREFROBRO—BEATVBEV>TINAS.
DX S ERBFELEENTH 5D, EROTER
LR D, HMEDHERDS cytostatic THA
LS HENSL, BETRIERIEV5 X bio-
logical response modifiers (BRM) D#ifgiz Al
HRTW5.

X Tz IFN ¢ clinical phase study iXfZk
HRALFEEET B SO THBH in vitro T IFN
OFUERZIR Y TS 5 HER W OhERIA T
b, TOOEDE L CEEMEPIRMER (& 2K na-
tural killer cell) @ LT IFN 2{EH I,
MAEB AR & L CEE RO NER R L 25
FEP Mb5. Ll OFETIE target L3 E
Sk Primary tumor TIX7e<, Uh bHEER
BT HEBHERAORYFEL TH BT &R,

Z - Thhbhit Salmon LAELL % HTCA

-
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1, SENSITIVE GROUP

100 | KipNeY
oL OTHERS
2. RELATIVE SENSITIVE GROUP
A
K1DNEY
100 =
50
30 OTHERS
B
100 | Kipney
OTHERS
KiDpNEY
OTHERS
K1pnNEY
OTHERS

Low Hi

5 6/27 (22%)

ToTaL ; 8/36 (22%)
; 2/9 (22%)

5 221 T8

5 0/9
ToTaL ; 8/36 (22%)

5 6/27 (22%)

5 0/9

; 11727 (41%)
ToraL ; 17/35 (47%)
;5 6/9 (67%)

5 2/27 %)
TotaL ; 3/36 (8%)
; 1/9 (11D

Fig. 6. Classification of the results of sensitivity test for IFN.

ZAWT IFN i35 WREBEBOREHRBRET
s\ IFN o#fiEBEHREX#E Lic. HTCA ZFHL
WHBHID in vitro phase [ study & UCKRETH
ZDFEEEE L o2H b, RAETI IFN OEEE
A JUMREEC T 2 EH O AT TH D L H#
EBEIND., L LERFEE S h 5 BB
FOBERERMBEOEEN HTCA = r=—3
HECHEYE2 2L VCHOREY L DD, REREN
L-HIBEFROBE O S o ik x i,
HTCA %\ IFN oEEIER 0 Ep-
stein B¥ KR HEL, BAEECOCHEIBEINRT
WHA, WREBEEC T S Rl A e, b
hbhdt IFN L ¢ HTCA #AWiBEED
Rt R0 BZ) K (sensitive group : 22 %) ik
phase [ study B} 3H%%E (CR+PR+MR .
H20% P Li3F—FHKLTWB. FRBEEREOM
OWRBES L v IFN 3T 5 RREMIE VWS
bhbhoR Y phase [ study OFERE X < AHES

LTk Y, HTCA %o IFN OFEHO Z4HE%
BIFTw3EBhbhnd. LALIOERMEERED
BRFHOHEEETHS. bhbiut HTCA K X
BEEEOIUEFIOFMOBER S 550% 2 = = —H
#HEI0% = w =—THEEGFALTEY, ERE OO0
1U/ml) ¥ L OEEE (500 1U/ml) #EMBEcnar
= — MR B A HE LS, HLETLIRET
B OEERZE & o BB X b retrospective 1T HRET
NETHAHS.

wiz % IFN Bo B TaH 52 Wilcoxon RES
AuTHeaBLic b o s, BEEOREZMIL 7 >a
>aA, B DIEEM -1 (P<K0.05). ZofERIT r
OIEBHE O A5l & —F P LT 575,
R 2 ER LOEREFE O IFN oflEER% 5
v A NAMC L D REINERTORMTHET S
LIXMEYH D, BEORMSS D LEBbRS. Sa-
lmon Bt aA & oD OHEHHRO LKL ELE
iz (ng) T\, b TRFLERNB ORI L
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RELTHAE®, FHMAL a# IFN Th o (X aA
IV BEEBORIUESBEWVIRBRIL DV TIL «
2 aA XY FEBHROKL subtype BT HZ &
% recombinant type TH5 aA I EETHAHEMN
TIREEE RO Z &0 TE Y, oEHOFEN I
[EESDRCHEEY 52 DA REELHEEIRS. o B
IFN REZEC L 5 BEM OB BE—ETH
B0, B, r BEEREEMN SREES B BRER
FHERL TV CofRLD, S0 IFN off
e LTh o IFN RERERRKZS, B HX
Oy BABHESOFRENREINS.

R augmentation group OFE DWTER
T5. IFN 5K XD 2w =R Z LT h1O,
ERE CEESHERLIcEWIRED 3k Kk
V. Ludwig SR IFN #5kc k b, WREEzr =—
HOBERZED 25UE, 2 r = —HHENRDNIE
Bl = v = —SEPEREG & EHL, 2250 HTCA fEfT
TSI 3061 (13.3%), BEEI0GIF 26 (20%)
augmentation case AAhbi, BN T/c-% H3
DI YRAZGERCWEML TR b, Z OEAIMERE
BEBEETHIcEBRXT W59, ¥ {EEE IFN
(50~100 TU/ml) & ZiEE IFN (1,000 1U/ml LI k)
ETREDERNE YD EMHh, 7vv K
FEREAMKBOD 58D 7 » — v Tk {EEE IFN
KX h~es e vEERR~OMFEN MEE SR
50, REETIHCIEEIND LW &R
IFN mRE L VST 5 &, EENBER LER
BERENRSERTOEGCIRBYIEZELON, ok
Hix HTCA wkit 5 IFN OEREBSMECH 5
BERULTWI L Bbhs. Licdi-> T 0oRRES
BT augmentation group AR BRI EWVH T &
BEKRES OB & augmentation $7cd PD
(progressive disease) »' IFN #5ic X bz - T
WA ATREME R R L T\ B,

R HTCA 1 X 5 JUBHI D FFHii true negative
rate 2290~95 % & &b TE<L, BEBCEDLIE
FIOBRECHELTWD EvbhTW3E®. 22T
IFN w3\ TH AR & b BZHLE U\VER Gb
Hbho %8 Tix 3. resistant group ¥ X 0% 4.
augmentation group) X} L Tk progressive di-
sease DAL DD, BEXOLZILHRIVER
b, ZhbOEFAORRCH L TREIR V- ER
TREEMERBRE VL LS.

& &
bivbh &M IFN (a, aA, B, 7) x5 WK

BES (BEB2Mlrat) oRZHhRRY HTCA
ERGCTT R o7, FORKR, BEEITOMOWR
BIEBIC I~ IFN wxf+ o RSN EL, & IFN
HDHEETIL r>a>aA, B OIFC BEE ORSED
Bhrote, ¥RBTEAYREHORECIG LT
CHRLA & &, 36884 (22%) A sensitive
group T E IR 34 (8%) »° augmentation
group B L7%. HTCA % B\ 7z IFN x4 5K
ZHEY in vitro phase ]| study & L TEHEMN
H5HEESBR IFN x5 82 H 5 X0 augme-
ntation DEMRDH BIEFOCKRMERTHS LBH
hic.
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F o ARPICHE U BRI 7272 & % U7 ILARBBIR
BICEHT 3 & & SICEAOBE B L U HMORELEHKES
Ni-AEke vz, KBRHE, BRNAEELCEIELELL
¥,
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