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THE ENHANCEMENT OF THE CHEMOTHERAPEUTIC
EFFECTS ON HUMAN PROSTATE CANCER CELL
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The present study was designed to evaluate the antiproliferative effects of suramin and the
combination of suramin plus cisplatin (CDDP) on the hormone-independent human prostate carci-
noma cell line (PC-93). In vitro, suramin induced a dose-dependent reduction of PC-93 prolifera-
tion, and at the clinically achievable concentration (300 x#g/ml), suramin induced a 19.7% decrease
in proliferation on the 3rd day compared to suramin-free control (P<{0.0l1). However, from the
4th day on the inhibitory action of suramin was reversed following exposure. The suramin-cisplatin
combination showed an additive effect (inhibition ratio 32.4% on the 3rd day), and prolongation
of the inhibition activity on the 4th day on, but it did not show any synergistic effect. Suramin
inhibited dose-dependently the growth stimulatory effect of exogenous epidermal growth factor
(EGF). In vivo study, suramin and suramin-cisplatin combination showed antitumor effects con-
tinously in nude mouse implanted PC-93. These findings suggest that the inhibitory effects of
suramin on PC-93 are mediated by inhibition of the EGF-mediated growth mechanism, but by a
cytostatic rather than cytotoxic manner in vitro. In addition, other mechanisms such as inhibition

of angiogenesis factor might exist in vivo.

(Acta Urol. Jpn. 39: 1215-1220, 1993)

Key words: Suramin, Cisplatin, Prostate cancer, MTT assay, Nude mouse

#® =

BTSSR Ui B A & VEESE
BThHb, HE—RIRELTHVLRBD, Elibict
DEITANVE VIBPIM AR LUER - BRCES. &
5 Licsh & vIRERICH LT, BED L 2 A4
(b2gs Db R hiE e L, 4 Ok CHAL
L R &HIpERESER T fThhTwb, LhL, X
DEHRTFIEEIEN BT B L DDI0~30%RED T
HY, FRIZDODTIARRTHS. Ok, FLw
HIBHIOBAR A RERIR Y D ETAANMUEL IhT
-

#%3fE, National Cancer Institute (NCI) %>
& Utekov e vISFWRDLBRRCK3 % suramin @
BRI RE SN TETWALY, suramin 1 19204
RIT b V-3 Y —<fERA v 3 v MECKT B
AL LT S h, trypan blue IWELI 0L %
LOoEFITHS. £Ot, RNA WERFEEFIBERNE
RS ENHEILY, —REX AIDS wxbd s B
FELTHHEZh, Zof, HEFEDREZ DL
DB LMC Shic?., ZOfFRBF £ LT in vitro
T EGF, FGF, PDGF L £&fD growth
factor {EH DR &E5® X G-binding protein®,
protein kinase C! DNA polymerase!”, DNA



1216 WRICE 39% 128 19934

topoisomerase II'® 7p L' X ¥ X ¥ /i IS O HI
PREBLTETW 5.

LasLigdis, suramin o FERE{E R CORESIX
RN, MREME, B - Bk S ORIfEANES
THBHZETHH?P, Z hit dose limitting factor
EIgoT\WAB T & TH B, NCI @ Myers H? i
suramin O MAEEH 350 pg/ml Ll ECEECE
FRZETHZ LD hUTRMIZ S X 5 i 5H
ERHERLCWAY i, suramin DOFEKIGH
Chic»>TL, XA wREETHRERY IS
DI MFH] & DU HIRHREO—2LEL OIS,
4E, bhbhike ISk PC-93 2T
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BN Z bR AM% in vitro B X in vivo TH
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1) b MEDZBREMRIR « R KRR BRI FEHED
KEEE & v BEGTEW I ROEEIIEEKE PC-
93 A\ 7z, Ab-4 % i\ fc EGF receptor %
ETRARF R EEE X RL, MiaoRER EGF »
B85 5 LAV X hie. EMEEM T4k
RENZONT, HESFMFI10% FCS ZHEmMLL
DME #f\,, 5% CO; TTiEELL.

2) PC-93 B RXIFET EGF o : KBEE
D=7 AFTEBEE EERRET (B 2EEEA
ML, #lK okt MTT assay ¥ FWCET
i L7z,

3) suramin {X FA Y54 = 3 X b FER O Rit%
2}, FHENNC PBS R LA L.

4) cell culture: 1x105/ml =554 U7 {ais ek
<A 7 rT V= DK well & 100 p] 08
AL, 5% CO: TTI1KfIsssE Licth, KEEBM
L7 sE 3Ry 100 ¢l BN URIKIREE R % Lic. 3
Fl & DAL CDDP i owWTik 4B & L, %
D% CDDP % &% /s W EHRICER L, suramin
I HEER L L, suramin & CDDP OftAEETIT
4 [RefE D MR R AT R L, L% suramin ©O&
OEfRE Uiz, &BEE D 6~9well TS Lic. OFF
R DOFMIL, Chou and Talalay 5D (it
L, combination index %#3Rkdfz. Z DEEOPHHEKC
K5 suramin & CDDP o fixed ratio {363 : 1
& L.

5) MTT assay: Romijn &KWz, MTT
B (4mg/ml) %% well i 30pl T2 4 K
Plkess U, L a 2T # DMSO % 100l fnx

formazan #¥%H X¥7. Zh% Titatek Multiskan
H 540nm CRNE & BIE Ul BHRERC
KO AR, EREFHCHTOIREEDL TR L
7.

6) X— F<9 A in vivo 528 : BALB/C fffx —
<y A (A7 Vv7) 6 B#®HOERE T PC-93 %
BHEL, BF3I~6TE L. EFAREHKRLES
HEE N 05~1g i~ BA & L. suramin (3
Morton HD FEEW HEETL, %1 5 B 300 mg/kg
YREHIREL WHEL, X515 AR 100mg/kg
g s Lic. CODP 3% 1 HEw 7 mg/kg o
BEA—EZEE L, 5 BRCEBELFNL, ER
ERVEM L.
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Fig. 1. Relative growth curves at different EGF
concentration.

100 100 »g/m)

= 200 .g/ml
300 ,.g/ml

l

Y]

\

3
1200 xg/ml

% Control
E
X

0 2 3 a 5
Days After Planting
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BRI R cytostatic 7L DTH B T & MRS
Wi, ¥, [ERHEBATEE: suramin O MAEE T
»% 300 pg/ml T, HMAEHHIRIZI0.7% @
001) LBEEZEIZEDL L 0O TFRBRIOLT,
1Cs0 12 1,087 pg/ml TH -7z,

3) EGF 10ng/ml #iMic k5 suramin OFIfa
WREMFIRROKRE T, EGF #iiNC X » suramin
OHEBHHRIEFECH S (P<0.005) Uich
(Fig. 3), suramin o BEKFER /2 MAHRELRL
1.

4) CDDP BT 4 Fpfalieft @ /o BTk, BEEK
IR LR T L L bR R LR
»i- (Fig. 4).

5) suramin 300 gg/ml & CDDP 1 pg/ml ptFEHE
Ti¥, suramin BHTFHD S -4 A BLUEDOHEE
EEXH LT, HENFISROER YRS (Fig.
5). ¥z, suramin BCRAMEEIMFIDRETZD S
3 BB WU 5 MFIR % BT suramin BB
19.7%, CDDP Bfh#£13.5%, BGtHRBETIL32.4%
(P<001) ki3iEMmEEY =~ L (Fig. 6).
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Fig. 3. Dose-response curves of suramin added
EGF 10 ng/ml.
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Fig. 4. Relative growth Curves of PC-93 at differ-
ent CDDP concentration.
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Fig. 5. Relative growth curves of CDDP and
suramin.
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Lhigh ot (Fig. 7).

7) % — K= 9 A% AV #8eTid suramin BiEy
SECHECIREARNBEEHRYED, Lrd in vi-
tro xR hFHESESBED LI, CDDP &0
PHRABETIX in vitro & FERCHNMBIRSZ bhic
(Fig. 8). L L, suramin ##5 Lic~< v ADH,
3EID108 LI IE T L7,

% 2

suramin (¥ in vitro ¥\~ T EGF, FGF, PD-
GF 7¢ & growth factor fE %% ® receptor v
~LTHEIE A5 AL, HMERBHRY L
CEMNEEIRTWA. Stein? btz h b OHEREE
BoOEREY R EBRELE T 5 ETEI (RIEE
1081, B9 4, Adult T-cell leukemia-lymphoma
16 wxt U CERERE% 17\, partial response
(PR) 4@, minor response (MR) 2 DR 7
fe. LsLiedin, TOEWEREORI4A, BFHE
Bz o 4, FFEsEEREE 8 B, MIREFEEZLIG, £F
MR 1Bl SBUCRETHELTHWA. Thbo
BIfEAIL suramin OMAPREHIE I E ERICHB,
T35, HBEFHRCOWTHREEDOZ LA0%,
REWOPFEF L 2B, ZDOZ LD suramin
BEYEIMRCNZ, EESRYBED 2 HEEL
T, hFE OBt AR X 5 HRMRORIILERD
HrriErLHhD.

4 @], suramin ORARERE PC-93 i35 HiE
BHRE, I<{HVHHhT %5 CDDP LO4fR%
Ba#st L. in vitro {23\ T suramin BHPET
XEEREATRERBETHS 300 pg/ml TiXHiFFE
hicEE ORBEYHRIA D b h s o7, Rocca
5y, PC-3, DU 145, LNCaP-FGC o 3 2D
FafRiZ O\ T in vitro TO suramin OR) R e
L, PC-3, LNCaP-FGC &2\ ICs A3 300 pg/
ml #i LB TH 7 h, DU 145 Tz 600 pg/
ml LI E&fflagkic X 5Zmo %24 Hh, DU 145
VRO 2 R e~ suramin BEIMELZ R
WELCWA. ¥, LNCaP ® DU 145 X EGF
X bFGF I EDOFEME X b, M ML Eh bFGF
DOFR% suramin HPAET 5 = L9, PC-3, DU
145 (% suramin I X b TGFa @ binding
PHlEhs o EPRHE IR T3, bhubha
7 PC-93 zix EGF receptor A fE7EL, SMEM:0
EGF e & DA BHE Lic. £ LT, suramin
vk EGF {mo B RA2 ABEKFH BB L. o
Z ek, PC-93 s\ T ¥ suramin {3 EGF o
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YEF% receptor L~ CRHZEE LT\ 5 AJREHEAVRIE
Xhiz. suramin @ PC-93 k3 % BZHA PC-3
& EANTECERZTHAT H DA, growth fac-
tor OHNIANETE @ B & 3 % BE O BV sur-
min O YAAK, Bk, il OEEFAEEOR
ERkIEnE2bhb. ¥i, suramin IEABEEK
MBS, in vitro ¥\ T IRESR OBERER &
Y suramin OHEFIRFEIGIRIR BRI D LHVRE
hTkh®, 10% FCS OFET CTHRE LicSEOR
R hBLEL T TEELS D BH, REED10
% FCS FAETICHTH PC-3 D RKFHI® L AR
Th B D EZMEEL .

in vitro |23\ Tk suramin OMAIHEFAMBIZIE
A cytostatic THBHZ Lk onTik, Kim B2
suramin % &UEM 2D suramin % & % 7o\ B
RS B Z L & b MRS B Lic o & v i
LTw%. PC-93 Cixfficsh ic b o2 b b3 Mk
WHROEE%58DT I b, suramin OFHIETL
fodp, PC-93 MM suramin 25 UCitE % #15
LcTTREM: DN E 2. b, 4ENE suramin OEEEH]
TERME DO\ LT b4 HOBE
RUEE Bhhie.

suramin & f1F & © GEBACEI L T, Osswald
51953 in vivo T hyperdiploid Ehrlich carcinoma
% JA\~T cyclophosphamide 7z & 0% doxorubicin
LOBERESREY BT L, R L BEAER 2R
b, ZOBEOFIERESTHIRE LERC X > THE
NZEbZ ERHRELT WS, ¥1:, Freuhauf
5H2%, in vitro T PC-3, LNCaP % f\C tumor
necrosis factor (TNF-a) 7¢ 5 0% doxorubicin &
DHFATC & b AR RN IE RA I bh B
WE L. L Liedin, 2 REMOBREoOWT
T LM LTWigh. dohvbhud suramin O£
7efEH® 5 b growth factor DfFFREZE L DNA
ExE-THRRIERL, CDDP s offHERL
PHEMPRU EORERILZ bhiehot. Zhii,
PC-93 &M suramin {3 5 RFHIMEVZ &
BHH, MERE OFEEREN, REL L L SBOKRHHE
BEThAHS.

in vivo ¥l % suramin OfEf & LT, lysoso-
mal enzyme DFAER X h~2) v icED glycosa-
minoglycan HEH{ L2, B ma ¥4 2 Mm% %
THEAPABEIR TS, SEDOR — K<y A%
WeBRET T in vitro &R b suramin DGR
REFdrez L1, in vivo kit 5 FIEEER LM
WCEBER O A7 b MARAERSE . & OREEMER
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BELTWAMRE AT RT b LEZLRSE. —
7, suramin OFEETMAPEES 300 pg/ml
>tz Morton B DFECHEE Uied, suramin $r 5
D3 LD~ T AHFET L. Morton LIt#5ER
i@tk 600 pg/ml FikomAPRECETS
EEFELTRY, SMBRHOLDEE LIcboeE
Zbhb. SHIX suramin OMiPEELYE=2 1) v
7L, LV REMBEEEYRNTIDNENR DS LE2
TWw5.

SEIDHIHLIOER TIL suramin O FIEE L) E
wHgE3nxd, ¥%, CDDP tofffciiiEE
HRIA DR, UL, SEEHE 2=
== RERELTESHESREK A S ehd. L
T, suramin O HEEER © RERHEE L BlVE R
FOMC LY, @Y EREoRESLENER DL
7 e ZREIOBAFEA RIS b, Rl ERERAE
HA~0E HErhBbDEEZEZLRS.

- B

1) e MECEYER PC-93 & BT in vitro b
O in vivo € suramin O HiE 3 & CDDP
L DHRABREBE L.
2) in vitro Ty suramin B3 K {E BT AE Aoyl
BT eI R . Dhich o e E T,
ZDHEIL cytostatic TH - Jc.
3) CDDP kOBt H-CilBamsizhRo EE &M
FRA DI
4) suramin (3 EGF & X% PC-93 o #ipangsaie
ER R A L.
5) R— F=vA%xHWIEZ Tl suramin (33
MBS SRR L, CDDP $tH X b &) Eim %
Bt
6) SHLBE DD L L) suramin DS
IERERNTIREL D LB L DR S.
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