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MR R OB ERE T IV & L COZEBINEDH AT

SRKFEFIEFFLRBEME (EF | BAB L)
Z NN S S

RIS DRI BT 2 BB LR & L’C%ﬁﬁ%mﬁﬂ{ﬁf%w: EHBIToN, BEBOFEINIREOFE
PHRETIEELZRTFTHS. fiVRBOFRIUETLIDIETEBOERSBEIEELRETH Y, 2010213 EH
HOBVRILIRE O BER T 7L OB LAY M%TTkt%x%né R TIE e PRTVIRBOEBERET T L L L TSRHE
BREEEIBA L, TOFREIIOVTERELE. 8518, REZHVWT PC3 HiIlOERBIIHT 525 3 Y oiifgiRizonT

B ET o7z, $RI0100 HOZMBINERE LOMBENL D, 1 X10° 80 PC3 M+ B L, REFWIZHE L UARE:

WL, BRMRORHEZL CIERE, SWEIVME L2 DNARHRLELT, b -7 0¥ v REFICHT S PCR
IS & BWIREUS & ISR Y Y 70y MEIC L 2 HIE DNA BT A QBT PCRY ¥ > 70y ME) 2L W iFor. 20
FEE, PC3 ML S L BB LI00% T 5 Z O MR ok, 612 PCRYFr7uy MEICE Y, EBMAK
DEFHRFT ST TH 7. Thbbd, BHFdl ) OBEBEEMARIBRERENCHNL, BHE%7AEORFTIRY

9.1X10° 1, F7AKBRETIZH 9.9X10° WOEBMMAHRE Sh7z. MREFORBORE, B2 BEZOFICHBV TR/

BRICHFEL Tz PC3 MIfRE, 1HETIRMEANEEL, 3HEUR, FERCBV THRMEGERLOoEBEE
B Lz, —7%, REEzEWTE, E/ﬁ'é'“’ YIBEBEHREOREIEETH 7225, Hfie b4 Mo FUREBL UL b
Ki-67 HURHEIC L 5 REMBIEFEBICLD, 7THECHD CEHAB L UBEPICEBEOBRIHR I N, BuT

FHEEHCT PC3 MO FEREL L U“"%’ﬁﬁ@%‘% 3B A7 3y OREEHRICOVTRE L. PC3 MM 4ERE o

ME-RME%E I BEFZR3EBIICATIV2HE5L, TAECHBIVUARELZME LT, PCRY¥ Y7oy bEIZ LA

RO B LUMT T, ZO#KR, PC3MIBEBMEIAEICAT I G0pg/ih) 245 L2HEE, Wors
BERATHRERBOON b7 —F, BHHEIHEICAT I Y (G00ug/00) %5 L:5e, FFEBEICH L TI360.6%
OWFEAHRER LA, BEBIIHLTIE6.7% CHEENRIEIRBO O N h o7, DEOKERLY, SHEIEIIERYE
OFm e MIZBEARO BB LURNOERBEREFLE LT, b MIZIRBOERD 2 W IREHEOBFEMHES & OGRS

FREOEMIFRICENLERRICLD S 2bnEEI bR,

Key words prostate cancer, metastasis, chick embryo, PC-3, suramin

Bl & EERROBCKILIZ X - T, BOE O TR T REENIEHA ENBIZE > Tk v, SHEEINEIE, € ME
BEREBIUECEIEEMENIZS 2. T THILRE OB BraoEBRHWES T EEBWICBET A TEL LT, B
HBORERNZ B ERIEE 2 F LMRIEWABIHEET DHES, %*’Eﬂ;ﬁ%@fl—:ﬁj"ﬁ“’%b‘ W) HTENL TV,
ot Lol, REBWESHNEES L CEE~—-»—& EHIZ, HHETEEMIC L2 b BMICEBERISTIETH D
L CORI IR EIE (prostate specific antigen, PSA) D&k Z&IZx, PCR (f%:l.uﬁﬁ'ﬂ‘% T EIZ & ) EEICEE M
EHAEDIZOoNT, WIIEO RZITTiIC R ) 22d DRMATHEETH LD Lhs, FIEBRERBOZHORY
5Y BETWHEEE -RY X F - PHEBEKIE (reverse - okl L'C@Vﬁﬁﬁﬁ,ﬁﬁﬁéh%. KEFFRTIE, THE
transcription-PCR, RT-PCR) 2 & % JEBAML D PSA mRNA SIEEIGH L7z MR QBB ER T 7 VI 20 TRET
ORHAFTREE 2V, EROBEIECIIRETRTEETD - 72 HLEbiz, TORHE L TERERERY AV, BERLVE VK
NEBOREFHLNL 2> TERY. INLOMAERICH PUERT IR B B EOBBEEL LTEEERTWE AT 3
TABRFEOMIKIEIMVIRBORGHERILETHD, # OO DHIEFEIRII D VTR Z TV, B OR) R w ik
LT, BUNEBII T 2HUEENREFMT 5201212 AT ELTOEREIZDWTERL /2.

VIRFER LR (HHE T AEBEREFVEN LT 20 e b s

BAHE. SRET, LTI EBIRE T L E LTI, HRE SUTE

X—Fw 72992 SCID =7 X% v FENRE ST 1. EREEMIS L UEEE

7z, LAL, EREOIR L, BB EREROLEM, b bR BT ML PC-3' [American Type Culture
EBREREROBRMICHMELZRLTBY, BEERTFILEL Collection, Rockville, USA] iZ, 10% (v/v) FE@ifl T i5IR ML

T8 F1LA18H Zf, PR 8FI12A19H ZH

Abbreviations : bp, base pair; EPOS, enhanced polymer one-step staining; IR, inhibition rate; MTT, 3-(4, 5
dimethylthiazol-2-y])-2, 5-diphenyltetrazolium bromide; PSA, prostate specific antigen; RT-PCR, reverse transcription-

PCR; TE, Tris-EDTA
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# (fetal calf serum, FCS) (GIBCO, Grand Island, NY, USA)
¥ 03mg/ml 7 V% I (AKEZE, HE) =& CRPMLE16405
(B 7KBSE) HICBWT, 5%CO, B, 37CTHELL.

I. E5REM

AR CEEMEOBRMBEENY & L TR SHBEN (7
Jw ATy ZHEXERT A b LS VR SRR (RR) X
DEEA L, TMELA-37CHIREFRCHRIR L 72,

. BEMBEOBESLE

SHBIIAD PC3 MO HAEIL Uchida 5D HFEIZHELT
fiolz. Thbb, WIOBENBINZELL, RERER LOM
BEOMEBELED, BEXOYAY 2BV TR lemX0.5cm
BEMEEMT, Erty FERACTIRERELL. BHL
#-5RELIE 2B/ $F 7 4 ~ (Merck, Darmstadt, Germany) %
BT LILETRLT L, 30— VtE AT 1 X101@/ml i
Fal L7 PC-3 MBI #E, 0.1ml (10%E/SF) % SE/RIE LoMmE
PIZEBRL7-. BRi%1l, 3, 5BIUTHECKREZEHL,
B L UEAEDOKBEE ZHT LUToREcAWE, 27—
BEDFED—EE & Ul O KBRS £10% R L= VIZTEE
%, HE 8@ CEAZERL, FiEE, SEB0Fkz il
kS RE L2,

V. fEtfeie

EREMNY PR THL I ERERT LD, & MERKK
FHW T RERRIERE 2T 72, RERAICE, BEIEKY
7 ——Es 45 (enhanced polymer one-step staining, EPOS)
BEOIZTIT, A= RAFF 4 v o FL 85— Bl
N4 N4 5 F v HiE (MNF116, EPOS/HRP, DAKO,
Glostrup, Denmark), #ik b Ki-67 $uE#Hi{E (EPOS/HRP,
DAKOQ) #fHHE L. T4&bb, 10%F NV~ YEENST T 1
ABYEERST 71y, BAb L&, T T
B EiEdm sk 7 T 4 F— - K (DAKO) THIiR 6 2
EMH L, F7-, K67 HUEICHT B REYMIZIE, 10mM 2
T UERITE (pH 6.0) IZWF R LA 707 - TIHT 5
ST -7, 3 %@Lk ZEKIZTLO5M, WREA~L A F >
¥—ViEW R RIE L 72, JRERINRICEET A0 3%
SIMET LT I (DAKO) % 5 MG S &7z, 20T, i
R A NS F R T RIR60S I RE S F7z, Bk
b Ki67 HUEHAIE, 4 CT—MEIESE, —RIEKO RIS
BT, 0.1%DEEMLKFEREEH LS, 3 VT I/ XTF
¥ ¥ (3, 3 -diaminobenzidine, DAB, DAKO) % i F L T%iki
09 RBRIEEITo7. SHIHRkBEAT MR XI28D
oz,

V. DNA

5 H %520 DNA i3 DNAzol (GIBCO) % VT, HRL
2. Fhbb, LS 1ml @ TrisEDTA (TE) %K
(ZvRVY Y=, BR) 2MATIAAEIFAF -2 AT
FETFAXL, FOFEYR— b 10041 1225 LT Iml &
DNAzol # N BB &7z, $7-, KREIZ Iml © DNAzol %
MEFEIF 4 XL, 4°C, 15000rpm, 155-HEAL 72,
EBEHLVFa— 728 L, 05ml ®9% ¥/ —LEINZ
REL, BRT5SMBKE Lk, WHIPET2 DNA 24
7z. DNA 2% L\wFa— 7128 L, Iml 9% LY/ — %
Mz 2 R L, BE L% SmM KERILT MU T AKERE
MZEMERs, &512, 0.1M HEPES (Sigma, St. Louis,
USA) # 1%, pH #7512 L7,

V. 5% DNA OFRE

% DNA @ 260nm (285135 OD fE# % L T DNA B (1
OD=50yug/ml) %KD 7%, WEAEARERVT 100xg/ml
CERBLL7. X512, 100.g/ml @ PC-3 {2 DNA % B #%
Bz LWL, PC3 MO DNA BEA 10, 10, 1, 107,
107, 107 ug/mlO B R RBFREAB L.

Wi. PCR 7347 —8&U70—-7@FVIXILAFK

NER

PCR 754~ —¢t7u—7R4) ITX7 b4 F FIIRA*D
WEIRL, b b p-/ U RETIS3EEN 2 RNICHIE
¥ % Hup-1: 5-AGAGCCATCTATTGCTTACA3' & HuB-5: 5-
CTGTCTTGTAACCTTGATACS, BLU'7u—7HA 1 IX
7 L4 F, Hup-3: 5-GAAGTCTGCCGTTACTGCCC-3’, %
DNA 4138 PCR A 1 b (Applied Biosystems, Foster, USA)
kD Eam L7 (1), 70— 7DNA 13 pmoliZxt L [y “P]
ATP 50 2 Ci (Amersham, Greenwhich, USA), KRYX7 VLI T
K& — PREE [50mM TrisHC! (pH 7.6), 10mM iF{b~ 7
AYY A, 5mM YFA LA b=, 0.lmM ARV IV VB
08 0.1mM EDTA (pH 8.0)], 1087 T4 ¥+ —¥ (£ilEtE, =
) BLURMBEELAKEMAEE 2041 &L, 37TCTIIBVTLS
SEREGEREBNA T T4 E— T a YTV,

W. PCR R LUHH - TOy bNATVH1E—Y 3

Lk (PCR-YH Ty ME) IC & B3E1E DNA KT
%

Endo 59254 Lo FEIChE Y, SBIERFE L ORBE
Ao #HE L7z DNA I LTk b 3-7/ B ¥ Y EIEFD PCR
DL BB EITo 2. B LAHE DNALyg XL T
PCR % [10mM Tris-HCI (pH 8.3), 50mM 381k )
L, 15mM HEfk~v 7Ry al, FAFVIRR I LT NR
&4 (dATP, dGTP, dCTP # & U° dTTP % 200 «M), Tag
DNA #) A 7 —¥ (FilE) 2502, £4 1uM DT 71~ —
BONL, WEAYAKIZLIN AR 100p (ZFE L KIS
DNA #—= b4 1 # 5 — (Perkin-Elmer Cetus) Z{##/I L, #
WHA94°C, 14, 7=—1) > 7 %55C, 24r#, DNA @
HEx72C, 1MeL, ShE1FA70ELT, 28017
LERY L7, BIEH% O DNA #iC 101 @ 3M FEfEF b )
4 EH52) BLU300pl Dy /= EMAZ, 4T, 15000
rpm 2 T2050 .0 L DNA % 7t s &7z, DNAL, 80% L%
J = 3000 D TiR¥ L 2otk WLESE L, SURE
0.06% 70 L7/ —=LTh—, 006%FL L7/ —B
T U6T% F Y v a — b x &t TE B 9l ICHERLA. &
Hp& 0.5ug/ml TF Iy ATV FEFUIKBIREH 40
mM Tris, 20mM Fgfg+ + ) 7 4, 1mM EDTA, pH 7.2) 1,

Table 1. Oligonucleotide primers and probe for PCR of human
3 -globin gene

Primer” Sequences (5'-3")

Hup-1 AGAGCCATCTATTGCTTACA
Hu -5 CTGTCTTGTAACCTTGATAC
Hup-3 GAAGTCTGCCGTTACTGCCC

a) The primer Hu 3-1 is a sense primer. The primer Hu -5 is
an antisense primer. Hu 3 -3 was used as the probe to detect the
amplified DNA fragment.” The length of PCR product with Hu
B -1 and Hu 8 -5 is 183 base pairs.
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EBE 100V I2BNT2% 7 A 0— A7V (FilE) 2L W EXR
KBV EAT o7z, WKEIE, FIUARTT—%4Fol. Thbb,
TKEIRE T O VR TV A ) M (0.5M KB MY w2,
15M $E{L+ + ) 7 L) T30 MEIRE L, DNA 485 H &4 7
A (3M 351k b U v 4, 0.5M Tris-HCL, pH 7.2) HC15
SEIRE L. RMEEEL 2 EEDIEL 2%, DNA 320X
SSC e AlwTHA4 a2 7V 7 4% — (Hybond-N)
(Amersham) (2} Y RT77—=L7, AR ATV T4
g =210 MEIMRZ BB L C, DNA 274 V¥ —IC[E%E
L7, 7408 =N 7T ) ¥4 ¥ -3 VBEHHR
(Amersham) HT, 42CHHEBEAIEIZIBNTISHD S LS T
V¥4~ ar2Tok%, 005 (V/V)% P ik 70— 7%
Mz, 2EBMONS TVFLE— a s 5242CTHo. F0
%, 710 ¥%—%2XSSC BLU 0.1% SDS 2 &L EWHT
42°C, 159 0%%% 2 @7k o 7. HE%, X714
(Kodak, New York, USA) # HWTEET 1 ~ 2 BEOBEE:
v, BoNld - I TF TS5 74— 12X VB EIT- 7.
52 PCREMEBOHEIEX, NIF A A-TFTFI4F— (B
7140k, WE) 2BV, #HiEESL-Z70—-7 DNA @
BATEEEFT L T1r =72, D7) 0ERESMEKD
HEIE, UTomiror. Thbb, BEFRKRLS PC3 #
f20 DNA VT, £ PCR UG T & ITHEMZ/EH L (K1),
REMITET E —log,DNA (zg) 75 DNA (pg) %Ko, LT
OFFERICE D EH L.

M 72 ) OEBEEMIaE =MD 72) O DNAKE (12 ¥

HHE DNAlug #7219 D PC3DNA & (pg/n g)
M 113 72 ) o DNA & (6 pg/#Hia)

K. 253 0hEER

1. 27 30 PC3MBLICX T 2 BERE S 3 B

HEEANERZERERIZIE, Carmichael 52D FHEIZHEV,
AMBEANDHEKERROBTREERELT AV AFLFT
V=T Tz T Iy aTaTAL N [3-(4, 5-
dimethylthiazol-2-y])-2, 5-diphenyltetrazolium bromide, MTT]
HErHw, Thbb, 18041 OBFEHICHEAT 2 X10° 18
WA &) IR 2R R L, SAFBRPETA 70y
IV 7L — b (Nunc, Roskilde, Denmark) iZ1 v L ¥57 b
1801 5HE L7z, FIBRC R T 3 > (FIGHESE, ABR) ARt
20x1 0%, CO, iBBE5 %, 37TCOLMETTI HEKEREL .
AT I, BMEREAT100, 200, 300, 400, 5003 L UF1,000
pg/mlil% B X OB L 0.15M V) BB A B AR
W ER L 7 2mg/ml @ MTT 33 (Sigma) % 1 7T %70
25ul PHZ, SHIC4MFMIER L. BESBEMERTIL, ¥
A FNVANEF Y N (dimethylsulfoxide, DMSO) (Fl1JE#43)
200 B0, ERL: MIT AV UGS cBMLE. &
VI D 540nm (ZBIFERBEE AL ) —-F— (AKA > ¥
= Ay F, BE)ZHCTHIEL 2. SRS CEREImE) i,
FERFEORNEE100% & L, ERHEEROLLEL LET S
ZEZE DRI BIEHHEROBER R RKITRT.

BEREHIHIER (%)= (1 —T/C) X100

TIEZEH G BEOBREEERL, ClIBEOWLE%RT.
BoNZHER Student O tIRTEIC & Y FEFEORE Z T2V,
D 5 YUT ChHLBErEH L L.

2. BRERETVERCLEFBLUBEBRICNT 5 BR
4]

B

TEINIRIRIEIRIE EoMmE L b PC3 M2 BMA L AE 7~
E3HE GBPIIH B £/ 313HE) 12, IR E7z g4
I, BREEOMBENL Y AT 3 > FHRW 0.1ml %50, 5003
72131,000 p g/BR 5 U 7=, A 5813 Marutsuka & D5
B 200 mg/kg)®#BEIZ L, BIRIEOFHAEE (FRIFI3HE,
ME)PIZMALTHRE L., BHKE7THET b LRN17H
HIZHIM L7FF & KBEE XL Y DNA 4L, PCREB L UMW
Frray MR E T 7.

3. PUREBEh R S & H e

R EIAHERIC BT 250 ¥ 58 IR RER O PCR Y (i
HEME) 2100% & L7234 PCR BYRAER% kT2 b

o]

104

2

?

Intensity of radioactivity (AU/mm?2)

—_
o

2 3 4 5
—log1oDNA( 19)

o
e

Fig.1. PCRproducts from the genomic DNA of PC-3 cells. (A)
Southern hybridization of PCR amplification products from
serial dilutions of PC-3 genomic DNA. The PCR products
amplified with the primers, Hu #-1 and Hu 8 -5, could be
detected even at a concentration of 10 *ug of PC-3 DNA. (B}
Plot of the radioactivity of the PCR products obtained from the
various dilutions of PC-3 DNA reacted against the PC-3
concentration. Radioactivity of the PCR products hybridized
with the “P-labeled probe was analyzed with a Fujix Bioimage
analyzer. Radioactivity is expressed in arbitrary units (AU) per
mm®, (r=0.883)
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ko TIT- 72, HEDR (EHHEAEMRIE, %) Rk
hko iz,

EEEHE (%) =(1 —T/C) X100

TG EROKSHEE, CHEREHOBSNERE L. &
b7 L Student O t REIZ & D HETENRE 24T W,
ERENEBUTTHIEEEAERL L.

4 #

1. PCR EDORKE
BEFAT L7 PC3 M8 DNA #F > 7L — b & LT28Y
A 7 V@ PCR MWL % 1T - /-4 5, 1831 0 EIE DNA
B ASH— DSy K LTSNz, PCRYF Y7y ME
DEELLT, 10'ug $TOL T -/ Y VRIEFDOERD
BREASTEETH 72 (1), Thbb, WHIFL7TAHOFOTFY
BE, 500mg &7 Y # 25X 10V B OERESEMILLFFET T
BRHTTEETH B 2 EHRENZ. T2, KBRBFIZOWTIETEY

A

Fig.2. Kinetics of growth of PC-3 cells in embryonic liver (A)
and femoral bone (B) after injection into the chorioallantoic
membrane vein of 10-day old chick embryos (1X 10°
cells/embryo). Two embryos were killed at the stated times
(@, 3, 5, and 7 days) after tumor cell inoculation. Embryonic
livers and femoral bones were dissected and weighed, and the
DNA was extracted. One ug of each DNA was tested by the
PCR technique and Southern hybridization.

EE 100mg &7 0 L7X10° EOEBEERR AR R
CHEENS. 4B, bRy REFICHT AR
WIRRIGE % ERORIRERFL Vi L7z DNA 27> 7L —
b & LTHET L7354, JesragigiE DNA Wi i shi
Dol

1. BIRERRAFS S UKBREICH 3 PC-3 MEORRANE

TEEHHE

PC-34lf % BIMERE FOMBEA L Y 1 X10° HBEL, B
Wi l, 3, 5BLUTHEOFE/ZIIAME LD DNA 2
ML, PCRHYF> 7oy MECE )L B LUKRE
DVWFHOREOHSLBHEBZ LHEE,S 7HE & TREMIC
B4IE DNA B o8> RIS LT Y (K2), HEBEST
PC-3 #IIaAHIE L Tvwa Z LA R S his. MREICRE Y
5L, Bt HEQFIZBW T, # 3.5%10° o PC3 #l
BOFEES RSN, 7 BEIZIEHIX10°E LML Twi,

CEAKREILBVLTIE, BHEELDEHICH 24X10° @, 7THE

(2134 99X I A e BN L TW/s (M 3). b, THAKILE
WTEAKBE E CHEEMBEICIIEL P RERRD b 2R
o2 Edb, BFETREGCThAYOKRIEE ® BV THT
17 ke L7 F7z, PCIMMBABMLLTTORE
FFH & URBAE 2BV, HIE DNA MR sh-Z e

108 |

107 ¢

108 |

Estimated cell number in liver metastasis

105

.

104 f

108 F

102

Estimated cell number in bone metastasis

~ }

3 5
Days after tumor cells injection

- }

Fig.3. Growth curve of metastasized PC-3 cells in embryonic
liver (A) and femoral bone (B) after i. v. inoculation (1X10°
cells/embryo). The values are expressed as mean=®SD (= .
4).
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5, PC-3 Il &% 513100% & HE L 7=,

Il. REBEGFEFR

PC-3 M % M L2 BIRIRIROM B X OARE % #8589 12
L, BREMROEBEREY HE feto i CHIRSEA AT L
7. PC-3 MBI TEHERR 2 IFRIAEE L 2R Ic B TIRmBEAIC
FEL, 1AEHTROEN~NRHEL, 3AHMRERICENT
TEEEEE R L OOEBELEEL T/ (K 4-A, B, C,
D). —%, KEETIE, BHE7HBEBLEEDHLh 24l
BAVEHANIZGED SN 729s, BINRIE DB & OBz E
BTHo/ (M4E). FITHE M M SFoHfikBI U
fie b Ki67 FURPIAIC & o MBI LR B To 2. 20
R, He M b 7 F CHRIC X OMBLES, Fhodie b
Ki-67 MRS & WA RE SN, GBREOCHEEIHE SN

#

72 (H 5-A, B). 512, BENICBVTLIhSoHKIZE
DHAEBREOFELENR ENL (@ 5C). &6, Fiisunty
WANEBREDS I TRE SN D Z L 2 HR L.

N. 253 0hREER

1. A7 3 @ PC-3 MBIz T 5 SRERE PRSP a8
PC3 MDA T 3 Yo+ 2 EHREME MTTIEIZL 05
AIAER, PC3 MM LTAT 3 VIR REE IR M
REIRL, 50%IEFFAILMERE (ICy ) 13 250 2g/ml ThH o7
(#2).

2. BEBREBREFLVFAVCZHBLUBERE T2
I > O¥IHIZH RO

PC-3 Mil@ &M L-BIBIRIIH LT, BRI BLYS
HHIZRZ 3 ¥ %, 50, 500% 7:1% 1,000 ug/IR0 %5 &TEE

V7

Fig.4. Histological findings of kinetical growth of PC-3 cells in
an embryonic liver and femoral bone. PC-3 cells were seen in
the vessels of the liver on day 0 (2 hr) after tumor cell
inoculation (A), invaded the liver on day 1 (B), and
subsequently grew in the liver on day 3 (C), and on day 7 (D).
In the femoral bones, micrometastases could be detected
histologically, but not until day 7 (E). Scale bar indicates 25 pm
(A, B,C), and 100 2m (D, E).
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W0ETo®kS L. BREZLABICAT I v ##&5 LB
BB ABHERTHEOERERIE, 50ug HSHTS8/10
(80%), 500F 7z1d 1,000 ug HE5HETEhEFR5/10 (50%) B
LUF0/10 0%) TH D, 500pug U EOKRSETHOEETTED
fz. —F, BHKIHBICAT I Y45 L1BE, 50, 500
Fk 1,000pug REBICB TS EFERIZEAEN10/10

Table 2. In vitro cytotoxicity of suramin against PC-3 cells

Concentration of ODsy” 1:3
suramin (u g/ml) (x£SD) (%)
1,000 132 40° 86.7

500 274£31° 72.4

400 310857 68.7

300 409+108° 58.7

200 592367 403

100 842+385" 15.0

0 99160

a) PC-3 cells were incubated at the different concentrations of
suramin for 72 hr at 37°C. Then, cell viability was estimated by
3-(4,5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide
(MTT) assay, in which optical density at 540 nm (ODj,,) was
measured.

b) Inhibition ratio (IR) (%)=[1-(ODs,, of treated group)/(ODs,,
of control group)] X 100.

¢) P<0.01 vs. control group by Student's t-test.

d) P<0.05 vs. control group by Student's t-test.

(100%), 9/10 (90%) B LU 5/10 (50%) THhHot:, AT I
DHIEHELFIE, EFRIB%ULETH o 2B IZD> W TEBH
OBBE L UERE PCRYH Y70y MEICLHBIFL:
RRED LICHE L7, PC3 M tEfk 1 HE I 50 ug 85
L7ZB6E, FEBIcHT 288 RII241%CThHo7z. E/2, B
FE% 3 HEIC50E 220k 500 ug 5 L2BE, A9 3 VONE

Fig.5. Immunohistochemical staining of metastasized PC-3
cells. PC-3 cell nuclei are clearly labeled for Ki-67 in
embryonic femoral bone marrow (A). Immunoreactivity of
cytokeratin is seen in the cytoplasm of PC-3 cells in embryonic
femoral bone marrow (B) and periosteum (C). Scale bar
indicates 50 pm.

Fig.6. Effect of suramin on liver metastasis of PC-3 cells in
chick embryos. Suramin was intravenously injected 3 days
after tumor cell inoculation. Embryonic livers were then
dissected 7 days after tumor inoculation, and the DNA was
extracted. One ug of each DNA was tested by the PCR
technique and Southern hybridization.
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Table 3. Inhibitory effect of suramin on liver metastasis of PC-3 cells in embryonic chick

Day 1? Day 3
Suramin
dose . Radioactivity O . Radioactivity
Survival R Survival — IR
(/“ g/egg) rateb) G%_SD; (%) rate (XiSDzv (%)
AU“mm?®) AU/mm®)
50 8/10 635.5+134.3 24.1 10/10 394.4%118.4 16.2
500 5/10 NE® NE 9/10 185.3+56.5 60.6*
1,000 0/10 NE NE 5/10 NE NE
0 8/8 837.2+104.0 8/8 470.51+119.0

a) Suramin was injected into the chorioallantoic membrane vein one day (Day 1) or three days (Day 3) after
PC-3 cells (1 X10°) were inoculated in 10-day old chick embryos.
b) Number of living chick embryos 7 days after PC-3 cells inoculation/number of chick embryos in the

group.
c) Arbitrary unit

d) Inhibition ratio=[1-(Radioactivity of treated group)/(Radioactivity of control group)] X 100.

€) NE, not evaluated due to marked toxicity.
* P<0.05 vs. control group by Student's t-test.

Table 4. Inhibitory effect of suramin on bone metastasis of PC-3 cells in embryonic chick

Day 1% Day 3
Suramin R R
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( d;’/i" ,  Suvival a(_“f;Dv Yo Re Survival e R
ngege rate® x=5D, (%) rate (x£SD, (%)
AU“mm? AU/mm’*)
50 8/10 51821859  10.4 10/10 377.8+106.7 —13.4
500 5/10 NE® NE 9/10 311.1+54.4 6.7
1,000 0/10 NE NE 5/10 NE NE
0 8/8 578.3+232.6 8/8 333.3+92.0

a) Suramin was injected into the chorioallantoic membrane vein one day (Day 1) or three days (Day 3) after
PC-3 cells (1X 10 were inoculated in 10-day old chick embryos.
b) Number of living chick embryos 7 days after PC-3 cells inoculation/number of chick embryos in the

group.
¢) Arbitrary unit

d) Inhibition ratio=[1-(Radioactivity of treated group)/(Radioactivity of control group)] X 100.

e) NE, not evaluated due to marked toxicity.
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Abstract

To elucidate the mechanism of metastasis of prostate cancer, we developed an experimental model of metastasis of human
prostate cancer using the chick embryo system. The androgen-independent prostate cancer cell line, PC-3 (1 X10° cells/egg)
was inoculated into the chorioallantoic membrane (CAM) vein of 10-day chick embryos. At different points after tumor cells
inoculation, the embryos were sacrificed and their livers and femoral bones were removed. Using the DNA extracted from
each organ as a template, PCR amplification of the human 3 -globin gene and analysis of amplified DNA fragments by the
Southern hybridization were performed (PCR-Southern hybridization). In this experimental model, the rate of formation of
liver and bone metastasis was 100%. The number of metastatic tumor cells per organ of chick embryo increased with time.
Seven days after inoculation, it was about 9.1X 10° cells in the liver and about 9.9 X 10* cells in the femoral bone. The PC-3
cells invaded the tissue one day after inoculation, and then the cells underwent division and proliferation in the hepatic
parenchyma, eventually leading to the formation of a micrometastatic focus 3 days after inoculation. In the femoral bone, a
metastatic focus was detected in the bone marrow 7 days after inoculation. An immunohistochemical examination using
antibodies to human cytokeratin and to human Ki-67 antigen provided confirmation of micrometastasis. Then we examined
the inhibitory effect of suramin on the liver and bone metastasis of PC-3 cells using this experimental system. Suramin was
injected into the CAM vein one day or three days after tumor cell inoculation. Seven days after inoculation, the liver and the
femoral bone were dissected and tested for metastatic tumor cells by the PCR-Southern hybridization. When suramin was
injected one day after inoculation at a dosage of 50 g/egg, the metastasis inhibitory ratio was 24.1% in the liver and 10.4% in
the bone. When suramin was administered 3 days after tumor cell inoculation at a dosage of 500 g/egg, it inhibited tumor
growth in the liver (60.6%) but not in the bone (6.7%). From the above results, the chick embryo system seems to provide a
highly reproducible model of metastasis in human prostate cancer which will help to clarify the mechanism of the metastasis
or invasion of human prostate cancer, and to carry out basic research for the development of drugs inhibiting metastasis of
prostate cancer.




