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ANTI-NEOPLASTIC ACTIVITY OF A HUMAN RECOMBINANT
TUMOR NECROSIS FACTOR (HU-REC-TNF) ALONE OR IN
COMBINATION WITH HUMAN RECOMBINANT - INTERFERON,
DOXORUBICIN OR CIS-PLATINUM ON THE HUMAN
RENAL CELL CARCINOMA LINE
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The inhibitory effect of human-recombinant tumor necrosis factor (Hu-rec-TNF) alone
or in combination with human recombinant 7-interferon (rec y-IFN), doxorubicin (ADM)
or cis-platinum (CDDP) was studied for two human renal cell carcinoma lines (KO-RCC-
1 and RCC-nu-1 cells). Hu-rec-TNF inhibited the cell growth of KO-RCC-I cells in a dose-
and time-dependent manner. The inhibitory effect was seen 48 hours after the treatment
with Hu-rec-TNF alone. The effect of Hu-rec-TNF was cytotoxic in our experiment. On
the other hand, Hu-rec-TNF did not inhibit the cell growth of RCC-nu-1 cells. There were
sensitive and resistant cells in renal cell carcinoma. In KO-RCC-1 cells, Hu-rec-TNF
enhanced the inhibitory effect of rec y-IFN, ADM or CDDP. On the other hand, Hu-rec-
TNF did not enhance the inhibitory effect of rec y-IFN, ADM or CDDP in RCGC-nu-1 cells.
In our experiment, the combined treatment with Hu-rec-TNF and rec y-IFN, ADM or CDDP

was useful in human renal cell carcinoma which was sensitive for Hu-rec-TNF.
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Kettering fEPFFEHi Carswell HV @ X b FER X
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Table 1. Drugs and Concentration used

Drugs Concentration
Treatnent with Ru-rec-TNF 10 100 1000
drug alone (U/ul)
Ree 7 -IFN 10 100 1000
(U/al)
Doxorubicin 0.0004 0.004 0,04
(ADM, 2 g/u])
Cis-platioum 0,002 0,02 0.2
(CDDP, # g/ul)
Treatuent with RecY-IFN 10 100 1000
Hu-rec-TNF (U/ul)
(100U/ul) Hu-rec-TNF+ Doxorubiein 0,0004 0,004 0,04
and drug (100U/n!) (ADM, # g/ul)
Cis-platinum 0.002 0.02 0.2
(CDDP, s g/ul)

(Hu-rec-TNF) ORBAEENTREE Ieh, FOHE
BRIERD in vivesD Js LY in vitro™® DERR TR
FEhTws. &6, bhbiulBlED &2 5%k
{LEFaEA o 7ev e - BRI 3¢ U Hu-rec-TNF
DHBEBERE in vitro THEITAH & & de, v b
recombinant 7-interferon (rec y-IFN), doxoru-
bicin (ADM) ¥ X' cis-platinum (CDDP) & o
PERZMR A BE Ui,

MR L A&

AEAE : v EAfTE R R R, KO-RCC-1'® %
L0 RCC-nu-1'0 g% A\ 7z, KO-RCC-1 fifia
UK EOMMA L X h#kfk &k, {5 RCC-nu-l
MR RRAATEROEL L v 552 F b D
T& b FEF ARSI Ry L T 5%
MR CH 5.

JRH : v b+ recombinant tumor necrosis factor
(Hu-rec-TNF, PT-050) 13 KA ABIKE L h AFL
7o Pl 105847 /ml (1 Bfivk L-M MIK3050% %
Bisr+54) Ch5. {e + recombinant y-inter-
feron (rec y-IFN) 3 X O¢ doxorubicin X {BFfnFgE%
®X v, cis-platinum (CDDP) £ 7)Y A b, —=
1 v—-A@E bt AIEFIPRES Table 1
1R

M4 R b AL, 10% fetal bovine
serum (FBS), penicillin G 100 U/ml, s X 0¥ stre-
ptomycin 100 pg/ml #%&0 L7 Dulbecco’s mo-
dified cagle 731 (c-DME, AK#43E) < 37°C, 5
9% CO3 incubator TR L4~ AT L1,

0.1% trypsin B TR LT,

1) Cell growth inhibition test : ¥ 5 #
HHHE% 0.1% trypsin AEW CHEBEMRRER %
5B, WiREEY 1x104ml @ HE L 24 well plate
(falcon plastic corp, oxnard, CA) i 1.0ml ¥
DML, 37°C, 5% CO: incubator NTHER%
L. 24Bsfilh, B a i CEEF%X AL, <DME
Bk nx fc (Table 1). 2 v b -2 3EHEE
¥igvs -DME & Lo, AR, 24, 48, 72%
X OOcEERI I AT MIFR 0. 1% trypsin ALERWC CTH
BEL tripan blue Rk il LIFHRMMY B 7o
MR ENT, = v b e — A DIEF MR T B
ekl

2) In vitro clonogenic assay

Salmon 512! ¢ double-layer-soft agar system
RV Tl TE, McCoy's 5A £
# (Grand Island Biological Co) 1z, 5% horse
serum (HS), 10% FBS, 2.2% sodium pyrubate,
21 mg/ml] serine, 200 mM glutamine, 100 U/ml
penicillin G, ¥ X ' 100 pg/ml streptomycin %
#RINL7: enriched McCoy's 5A BT HhH I bic
{EMERNC 3% triptic soy broth (Grand Island
Biological Co.), 0.6 mg/ml asparagine 35 X% 0.3
mg/ml DEAE-dextran (Parmacia Fine Chemicals
Piscataway, NJ.) %R0 U7 B MEEO. 5% D agar
(Difco Detroit, ML) Th 5. L@ix, CMRL-
1066 #74ls (Grand Island. Biological Co.) 1z, 15
% HS, 100 U/ml penicillin G, 100 gg/ml stre-
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ptomycin, 2mM glutamine, 4 mM calcium chr-
olide X0 3 U/ml insulin #¥5n L% enriched
CMRL-1066 £5#h ¢ & & 1o fE A E §i i 0.6 mg/ml
asparagine, 0.5 mg/ml DEAE-dextran, 50 uM 2-
mercaptoethanol ¥ X 0% 3% 10%#/dish ® g & 3K
TR LIcRRIRIEC. 3% D agar ThB. zhb
% 37°C, 5% CO: incubator NCHE#L, 21 A
40fELL LDl &k b DM Liciffaih a m = —

LTHx, & dish Ztar=—KrBEHL2 v
r—ADz2r=—FLOLTHEIHREYR L. Itk
AL, 1EEH 1 BER % 35mm petri dish 3
dish Fo1F7c\, e &b 3 MR VR LIETT L.
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A) Cell growth inhibition test

a) EIEFIHEF O FIEH %R - HurecTNF 13
KO-RCC-1 Mg sias e RFEemfiL, =5
YEFIO6REMI% 1= 100 U/ml 3 X 0¢ 1,000 U/ml T%
50+10%, 4085wt Lr. fib), RCC-nu-l
Al Xt U & MR % 1%l Uiehs » 7o (Fig. 1,
2). #¥7c Hu-rec-TNF o #HfaHE7H IR 3 HIE
JH48REHEI LI W B & ke (Fig. 3). rec r-IFN i1
KO-RCC-1 fHfan#aii4 BEHKA thc Mgl L, 100
U/ml % L0* 1,000 U/ml CIHKIr AR, 460
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Hu-rec-TNF (U/nf) Recy-IFN (U/mf) ADM (ug/nt) CDDP (ug/m8)
O—===0 Drug alone
X=X Hu-rec-TNF (100U/mi) +Drug
Fig. 1. Inhibitory effect of cell growth in KO-RCC-1 cells after 96 hr
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drug treatment. 4 REOIRKE L IBE R CHBERRE LIS L
7z, Hu-ree-TNF % &t & FEHID Mg FENH %58 % B L7-.

Each value presents mean+S.E.
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Fig. 2.
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OO Drug alone

X——X Hu-rec-TNF (100U/ml) +Drug
Inhibitory effect of cell growth in RCC-nu-1 cells after 96 hr
treatment, Hu-rec-TNF 3} X' rec r-IFN (X HIaBERETS & %2 5]
H L >, ADM 3 X0t CDDP (RE Ktk Mlamm 1
fllLfe. Hurec-TNF 1%, Zh &3EHIO MMM R R L 1R L

7zhs»fc. Each value presents mean+S.E.

10 100 1000 0 10
Recy-FN (U/af)
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+5%B X048+ 6 ZiiHl L. {15, RCC-nu-1
AR TLL AR NI A R 2 4 & 1L e » 7o (Fig.
1, 2). ADM L0t CDDP i1 & iz KO-RCC-I
X0 RCC-nu-1 B9 REMTA 4B I I L
7= (Fig. 1,2).

b ) Hu-rec-TNF Ot # & o §f A %) 5L : KO-
RCC-I #ifa xf L Hu-rec-TNF (100 U/ml) i
recy-IFN, ADM % L8 CDDP o #Basgss k%)
RBumsiL, FDREL rec p-IFN (1,000 U/ml),
ADM (0.04 #g/ml) %5 X t¥ CDDP (0.2 pg/ml) &
DHFRATHIE6%, 5+ 8%%k X120+ 6 iz
L7z (Fig. 1). {#%, RCC-nu-1 #ufmcst L TR0
fERRA bR -7 (Fig. 2).

B) In vitro clonogenic assay

a) £FEHFEKI D= v = - BRIHIZE : Hurec-
TNF {1, KO-RCC-1 HIfAD = « = — UL REHK
M L, Hu-rec-TNF 10 U/ml, 100 U/ml %
XU 1,000 U/ml T£42+ 8%, 346 %H L0000+
8 %l L= (Fig. 4). f}, RCC-nu-1 gifao
2 v = —HEIHIRRE 25 it h o i (Fig. 5).
recy-IFN X KO-RCC-1 fifad = = = - UH 2 i
BRI HE L, 10 U/ml, 100 U/ml 3 X v° 1,000
U/ml T£95+ 8%, 72+ 5 %% L1U'58+ 8 i 4l
L (Fig. 4). fif5, RCGC-nu-l filan a2 r = -
BAEIRIL R SR ot (Fig. 5). ADM kX
¢ CDDP 3¢ dic KO-RCC-1 ffifay L8 RCC-
nu-1 #ifg= e = - R LY BERFECIH L
(Fig. 4,5).

b ) Hu-rec-TNF O3 H| & O o %R : KO-

Survival Colony Fraction
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RCC-1 #ifgwic#f L Hu-rec-TNF (100 U/ml) %
recy-IFN, ADM # %08 CDDP © = = = —HHH
SR A HH L, recy-IFN (1,000 U/ml), ADM
(0.04 pg/ml) % kvt CDDP (0.2 pg/ml) LD BHF B
TH£2+6%, 25+5%FIX2+8 % HHILL
(Fig. 4). {7, RCC-nu-1 fifATi%, Hu-rec-TNF
¥ recy-IFN, ADM X" CDDP D=r=—f

Treatment

|
1.0~y —

—

0.5+

1 X Hu-rec-TNF  10U/ml
a——a Hu-rec-TNF  100U/ml
O—0 Hu-rec-TNF 1000U/ml

Survival Cell Fraction

L} Al J U
0 24 48 72 96
Time of Hu-rec-TNF Treatment
(hour)

Inhibitory effect of cell growth in KO-
RCC-1 cells. Hu-rec-TNF O {Ha#E7a )
HARIHEFEABRRH®RIC S bbh, &
FIASREE s X O AFH: W MR % 3
W5z LAVRB I hic. Each value pre-
sents mean+S.E.

0 10 100 1000 0 10 100 1000 O 0.0004 0.00 0.04 0 0.002 0.02 0.2

Hu-rec-TNF (U/u8)

Recy-IFN (U/nf)

ADM (ug/nt)
O——C0 Drug alone
XX Hu-rec-TNF (100U/m!) +Drug

CDDP (ug/at)

Fig. 4. Inhibitory effect of colony formation in KO-RCC-1 cells. 4 &®
BHNME KT = » = A MBI L. Hurec:TNF 2Zhb
IEFID = m = —TURIVHIZHR %385 L %=. Each value presents mean

+S.E.
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ADM (ug/me) CDDP (ug/af)

O—-~0 Drug alone
X—X Hu-rec-TNF (100U/ml) +Drug

Inhibitory effect of colony formation in RCC-nu-1 cells. Hu-rec-

TNF X0 rec 7-IFN (ZFRE 2 v = —UEIH Lich - 7c. ADM
¥ L0 CDDP B EHRFSIC 2 » = -T2 Ml L7z, Hu-rec-TNF

R MBEHD = v = — MERIEIZI R Y 89958 Lt o5 o,

presents mean=+S.E.

AN A 75 EHHR U » e (Fig. 5).

E =
19754, Carswell B k& h R R X h i TNF
13, xR B S R I T s WA
ELTHEBRHAOTELY. JE, METFLFEORE

ETXY, v  VEETFEELE TNF OXRBEED
AREL e v, v bEWEE T B SR,

in 2ivo®® B IV in vire™® THRHINLTVS. L

»l, BERHFEERER O o Ffamc o3
DAFID HEEHEY Bt LIciE e <8, i
Hl& D PFRBSREHE IR TR,

TNF O{EBFEoWT Ruff 510 i, w%
Hs XN E Rl E 2R T & Lic. bhb
hoFBHTH TNF c BEH% FT5 KO-RCC-I
MR TR 3o X OVREH] fE v MR g A R S s
Rt La L, RCCnu-l BT, EER L
ORI 2000 b3 HIRTEE A R L S hin s
o7 ELH®E, TNF MfilalsEfe Ry RiFd 5
Ok TNF 2> TNF receptor & #5431
BHlcd &L, MIAMBZEE D TNF receptor O¥x
Scatchard plot iz & h g, TNF receptor
& TNF iSO HBIBERO S5 = L xR L.
¥l 5k TNF (% receptor ¢S TH Z LI X
DHfREAR~ER DA TR, VY v — aExfEEL, &
BRI 5 & L. bhbho R Ci g
RED receptor FDPEIITIR » Tinodd, F—
DL TH5H KO-RCC-1 & RCC-nu-1 ¢ TNF
REM R LOIERTIER LB Z &, % LU TNF

Each value

SRR IR R I h b DI 48 2 H T
B ki &b, TNF piHiaE S —00c s+ %
DTk { TNF receptor DFEIRE I NI,
TNF i1, in vivoh® B IO in vitre'® DEERFT
IETE AR LR 2R S ot B0 B IEH M
fidd TNF receptor ¥ x#H-X, E# v MEHETEMA
B LU PHA Hlig Y v~ Bz & TNF receptor 7%
FELTW5S o h ML TNF i & h4< fek
Ihign & LTW5S, oI5z DFM & U THERID R
% Hi7c\ Ay, TNF-receptor complex 7% {IIRPIIC B
DRAENRDEG TR Wby B T LIXTE
7, TIIlgND cytocidal system & 4 Lik U¥
TEZDERAMSARE h, EFMIRIXZ O cytocidal
system {335 i 5 2 D rescue system PEAET
B TNF OIEATHHLTWEELTWA.
TNF & fl3EH & D AZRI> & HiF & h T,
5. EALWL, 38O EEMEkC L TNF
E e b rec p-IFN OO CTHEHDR BDLRIC
LRBEL, Zhit rec 7-IFN #% TNF receptor O
Baimes & L. EARL® e M EEMEIEH
ik xf L Hu-rec-TNF e ¢ IFN-8 O ft T
M ISR IR L EBBXT W B2, £ OfE
FBF oL TifEt LT sy, Zofit TNF i
actinomycin-D, mitomycin C ¥ X O' cyclopho-
sphamide & DHEHK L Y in vivo'® ¥ L 1 vitre®
TEZOERAMEHINS Z EAREIR TV, TH
P, ThBEKO (FREREF TNF 2 X b
g% 20 I Ml DS E O BB LB I W E O AR
ChoHER X WS hicked LTws. ¥k,
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JERF D MNA% actinomycin-D < cyclophospha-
mide THUPETH & TNF lZM:&72h, chix
TNF receptor 2Ll 2 &iC 1% & LT 5.
bhbhOEBR T, Hu-rec-TNF {3 TNF R&Z#:
BTH% KO-RCC-1 ffifgiz#f L rec y-IFN, ADM
KLU CDDP Dififfais #rkizhE 4 gL, M
JERRZ M TH B RCC-nu-l HIfATIL, rec 7-IFN,
ADM 35 L Ut CDDP o et fiizhR 4 s L
Tehoic.

Beutler 5%® %, v | TNF 2= 2 cachectin
ERULAHELYE LTS L bigExRA—HRT
LHERBDDVERO OB E A eERE BT
cachexia #FH TH LT SHORFABDLETH 5.

ASEIDEERE bit, Hurec-TNF 23TXTOEM
o BB E W2, Lz, HureeTNF i©
MU H BT HAEBEN L Hu-rec-TNF & rec 7-
IFN, ADM % X t* CDDP o $ifit, FH o HE
BHRYIEET 5 OARL ST Zh HIEFOME« OfER
BExR LEWEABROBKR CTER LR D 2 B aTets
I N,
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