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We summarized and reviewed published reports, including our studies, on the reverse
transcription-polymerase chain reaction (RT-PCR) detection of micrometastatic prostate cancer cells
in lymph nodes, bone marrow and peripheral blood. Some published data preliminarily suggest that
the RT-PCR assay of micrometastatic prostate cancer cells may allow a more accurate assessment of
lymph node and bone metastases of prostate cancer, and offer a presurgical prediction of the
pathological stage of clinically localized disease. In addition, the RT-PCR assay may have a unique
prognostic value in prostate cancer. However, controversy remains over the clinical significance of the
RT-PCR assay. This assay could potentially develop into a diagnostic procedure for the clinical
decision making in patients with prostate cancer. To establish the clinical significance of the RT-PCR
assay, further optimized and standardized RT-PCR assay studies are needed, investigating large
populations and involving long-term follow-up for the determination of any association between the
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results of the RT-PCR assay and specific clinical outcome.

(Acta Urol. Jpn. 45: 565-569, 1999)
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B BRRRERIC BV ORBIZITIE, BREDORIRE
FHROFEIBELTCELOTEETHA. BHRIILIR
MICBET AHEIE, —RENIIHBIELE D 5
AR BEEA T bILA. L Lads, RIGHFHA
MR SNEFMICBVWTYH, HIRMEFEROEE < —
H—DLEREZRDDHRCERICERBER D B\ ZFT
BREDODLBNPHFEETS. L72FoT, ThHDER
BEIRBRESITIE, ERZIIECHESINEZ & 08
HOBRIETITRE SR WHUNR R ZIRERR O 5%
FRERVHFEL-OTHA) LHRMSINDL., ZDk
I N MR R I T B 200, RO L
D LRE EREGCEN ERRORB A ENLE L
5.

BIZBRIEIC BT, RIZRARICEB S 2&EAT
HHHFLREICBTHEHRIIER T HRLRER
PLE (prostate-specific antigen, PSA), RiZIRFFE
ISR (prostate-specific membrane antigen, PSM)
$ LU human glandular kallikrein (hK2) o

il

mRNA % reverse transcription-polymerase chain
reaction (RT-PCR) EIZL hHRHB L, #1o okit
IR & L72RI LRI NERE OB (EF B ITIE D H 5
SNTE 7. 1992412 Moreno 5" 12 X ) RT-PCR
A & BRI ORI IRFEMIL DR AERE ST
LSk, g, V) >3, B3 X ORIZIRMERRAMT R
OWHFOMBEx% & LT, RT-PCR FEIZL AR
BREMEOMHDS 2SN, L DHEP L EINTY
A, ARTRbUbhOBRHEREED, BT TH
HINTRER LR LHIRIEIC BT 5 6UNnf 0%
TFBWOBRE RELRET L2,

X & & FH&E

HI BRI BV A HUNER OBIZ TR OB & 3]
e e+ A HMT, BEFIXE®1998F12H T TIZ
WE SN, RETETDH - @b 55 PSA, PSM
% B\ iE kH2 ® mRNA % RT-PCR &I THET
BT EITED, W UHIN, BRMND D WIEERBIIE
WCRIMIRFEMIRE & AR U 7o 85 # 451 L7z, RT-
PCR &I BT 5 BRRIKDOIREGE, RNA O,
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1. U v/ SEidR ORI AR DM

bhbhid PSA mRNA #1Z#9& 3% RT-PCR %
WX BRIVZBIED ) ¥ R EEBEZ N DISA 2 0T
ik L72? BBW) VO ERENB L ORRER
BRATBEICEIR L2 v 3Eikxfg & L, RT-PCR ¥
I2& % PSA mRNA Ot &, #i PSA HifkiZ L B%
AL FIC X D RE 2 & ISk ORBRBFE IR
EDORERIT o /2. WEORBEIRETIC L Y AR
AR DR E 30, BT PSA Pk X b Skt
ZHIZ PSA ORELHR SN, REMAKENIZHL
BIED) Y SEER L BRI SN2 5 ) Y EHITRTT
RT-PCRi:IZ & ) PSA mRNA 2SR & &5
ICREEGZM B X ORISR IR BRI
M % 50 2 VIR B MR AR B 18EERI R 2 EBI D
21 v 3is e b RT-PCR #%I2 X ) PSA mRNA 7%
Bibsh, BIVREDY L SEEE LBl L. 2D
1%, Takahashi 53138V HERMICL I BLR
729 v SEi#fk %, Edelstein 5P kAN <) L H
E ONT T4 BB ENERY V3 %, Ferran
5% 1% high risk DR BRFEEE (T22B, MmiE PSA
=20 ng/ml & %\ id Gleason score=7) DEH#E) ~
ISEi% 3% L LT RT-PCR #i2 & ) PSA mRNA &
%\ iz PSM mRNA OB 2TV RIZBEIZBITS
) 2 SEM/NERORE 21T 572 (Table 1). Zh b
DOBREHER DG, FREMBREA M R 8 % pi S IR
DY Y ISHANOBNERBYEET 5 Z EDTRE SN,

19994F

RT-PCR EiC & B EDS, R OFBEMBRERIRE
DY U EHEBORBEEICENTVS Z LAUR
ahr:.
2. BEET ORI REML DR H

RT-PCR EDRILIRE D BEBZH~DOIEHIZ,
Wood 612 & V) 19944 2 5850 51720 bhbho
R EODBIVF TSI T7 4 =R EIXDHEEDHRNIC
TEEBDSRD SN LER T, 56% 755 100% DI
BICEBH I RT-PCR %2 & ) PSA mRNA 258
ENTw5 (Table2). —F, BEELRDO2VER
WBWTH20%H571%DIEFNIZ BT PSA mRNA
PR EN, BIVIREMBOFEENREENS. bh
bNOBEKRRE & OBFETIE, BRFH A2 05818
LU Bl ®9FITIIBEBMEREH I PSA mRNA %
Wi s Y, BRI B2 o 4fF 261, Co7HlH
4615 LU DI @ 1 FF 1 FlIC B TEBERRPIC
PSA mRNA ##iish, B> 577574 — LB
BOLRWHLIREBREGEH D76 (27%) 2 PSA
mRNA DFEHE LD, BIMRIEOH/INEEE &SI
L7727 BRESh-KREXHRHLOBRTR
pT2pNO O B 3 IR #2 % B T 12 20% A & 68% 2,
pT3pNO B & U pT4pNO DR BRIEFEHI Tid65% A
576%12, BBFIZ PSA mRNA ORBEIFRE Eh
Tvih (Table 3). TNLDERILIX, BEOEY
YFTTT 41—l BBEROMELY H RT-PCR
B 2 BHERNTE T O PSA mRNA ORE AR H
BEICBWTENRTEY, 3512, BIMREHIE
KRETARHOBHICT CICER~EBLTVEZ
EERELTWS.

Table 1. RT-PCR detection of micrometastatic prostate cancer cells in lymph nodes
without histologically identifiable lymph node metastasis
RT-PCR B
WEHE X B

) o3 (%)

EF (%)

Deguchi et al. 4/39 (10) 2/18 (11) Cancer Res 53 : 5350-5354, 1993
Takahashi et al. 2/12 (17) J Urol 155: 378A, 1996

Edelstein et al. 16/36 (44) Urology 47 : 370-375, 1996

Ferrari et al. 37/54 (69) 23/29 (79) J Natl Cancer Inst 89: 1498-1504, 1997

Table 2. RT-PCR detection of micrometastatic prostate cancer cells in bone marrow
in patients with or without radiologically identifiable bone metastasis

RT-PCR EEHESE (%)

HEE ~ XM
BIEBEN BIEREE

Wood et al. 2/ 2 (100) 1/ 5 (20) J Histochem Cytochem 42: 505-511, 1993
Wood et al. 5/ 5 (100) 19/43 (44) Cancer 74 : 2533-2540, 1994
Deguchi et al. 5/ 9 ( 56) 7/26 (27) Br J Cancer 75: 634-638, 1997
Corey et al. 10/13 ( 77) 45/63 (71) Urology 50: 184-188, 1997
Melchior et al. 12/14 ( 86) 44/71 (62) Clin Cancer Res 3 : 249-256, 1997
Wood et al. 39/86 (45) J Clin Oncol 15: 3451-3457, 1997
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Table 3. RT-PCR detection of micrometastatic prostate cancer cells in bone marrow
in patients with organ-confined diseases or extraprostatic extension diseases

RT-PCR &R HERI% (%)

WwEHE X
=pT?2 pT3=
Wood et al. 4/20 (20) 15/23 (65) Cancer 74 : 2533-2540, 1994
Corey et al. 25/37 (68) 19/25 (76) Urology 50 : 184-188, 1997
Melchior et al. 24/43 (56) 19/26 (73) Clin Cancer Res 3 : 249-256, 1997
Wood et al. 13/44 (29) 26/42 (62) J Clin Oncol 15 : 3451-3457, 1997
Wood et al. 1/ 7 (14) 17/22 (77) Clin Cancer Res 4: 2119-2123, 1998

Table 4. RT-PCR detection of PSA mRNA in peripheral blood in patients with
organ-confined diseases or extraprostatic extension diseases, reported by
groups excluding the Columbia University group

RT-PCR EBHER (%)

WmEE B
<pT?2 pT3<

Israeli et al. 0/18 ( 0) 1/15 (7) Cancer Res 54 : 6306-6310, 1994
Lori et al. 1/17 ( 6) 2/10 (20) Clin Chem 41 : 698-704, 1995
Sokoloff et al. 30/51 (59) 13/18 (72) J Urol 156 : 1560-1566, 1996
Corey et al. 8/37 (22) 4/25 (16) Urology 50 : 184-188, 1997
de Cremoux et al. 3/14 (21) 3/15 (20) Eur Urol 32: 69-74, 1997
Melchior et al. 7/43 (16) 7/26 (27) Clin Cancer Res 3 : 249-256, 1997
Thiounn et al. 4/29 (14) 6/17 (35) Urology 50 : 245-250, 1997
Ellis et al. 13/75 (17) 10/46 (22) J Urol 159: 1134-1138, 1998
Grasso et al. 2/40 ( 5) 5/27 (19) Cancer Res 58 : 1456-1459, 1998
Okegawa et al. 2/15 (13) 7/17 (41) Int J Urol 5: 349-356, 1998

Table 5. RT-PCR detection of PSM mRNA in peripheral blood in patients with
organ-confined diseases or extraprostatic extension diseases

RT-PCR #EBHEESL (%)

WiEE X
=pT2 pT3=

Israeli et al. 13/18 (72) 9/15 ( 60) Cancer Res 54 : 6306-6310, 1994
Lori et al. 6/17 (35) 6/10 ( 60) Clin Chem 41: 698-704, 1995
Katz et al. 10/48 (21) 9/32 ( 28) Urology 47 : 948-958, 1996
Sokoloff et al. 8/51 (16) 4/18 ( 22) J Urol 156 : 1560-1566, 1996
Noguchi et al. 1/ 5 (20) 3/ 3 (100) Int J Urol 4: 374-379, 1997
Grasso et al. 14/40 (35) 21/27 ( 78) Cancer Res 58 : 1456-1459, 1998
Okegawa et al. 4/15 (27) 13/17 ( 76) Int J Urol 5: 349-356, 1998

3. FRAHIL A ORI BRFEARL DR M

RT-PCR 12 X A KA+ ORI SLBRAE ML DO #ET
iE, 19924E 12 Moreno 52 L W 1D TG Sh e
25, FhLlE, REBMERTIIRE OREBENHR OAE
DFWE, §7% b5 molecular staging & L TOTEE
HOBE,PORETENTE. 194FIZaT TR
0 Katz 513, BREERIRERE ORIEIRTILIR
EHBRMAT BT O RKMIMAF 12 PSA mRNA AR H S h
FERITIE, WHESIC BT 5 AT IRE OB 5)
& IR TSR R S & DSREEREGIZ B L THEEICE W
TERRELLY 19BEICITITOYETRETOR
TR BT IR 23 BRAT30061 12 B V) A AT RTRAG M T 0
PSA mRNA OB HAER & RBEFERY & OB R
#H &N, PSA mRNA BEHEBITIZ75% 5% O R L RSt

B O EEMATD 1), FBHFITIL76% A RIZERPI IR
By A WEedrd s 2R, #EiORBZEHY
DFIICERTHHI L EBALAY LrLi
5, MOMFRD S OHE TIIHRPIHELICON RT-
PCR EBHEFRIZ LR T 5 b OO E OREF AR
DF BT AHERMEZED RV E T HHEI KIS
TS (Table 4).

RT-PCR 12 X 5 KM AF T PSM mRNA DK
HTIX, PSA mRNA OBRHEL Y RHFTIZ ER
5500, RBHER L RBFNHFY & O ORI
DVTIHENZRE EBENLH/EIFIEL TS
(Table 5). hK2 mRNA OMHIZEE L TidLBO#H
HBDSH B DA TH DA, RHEEREIRBENRY &
OO IZ DV TIIBEN TH 50
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bhbhid, 19934E(2 PSA BIZF 2 EME L7
RT-PCR H4 B L72? RHEBREORE T,
LNCaP ®i M BRAER 24188 & it L7- mRNA 1.84
X 1077 ug ¥ T PSA mRNA OBRHELTHETH D,
%@ mRNA 2% LNCaP Mg 00 1fEICHGS L, F
7z, KM BEAZEKICHEICEA S LHAITIE,
LNCaP #2118 £ T PSA mRNA DR AT BE 2%
BREOKREFETH 7. FOHRORFTTIZL YK
Ex ERX¥577-9, PCR % 24 YK nested
PCREDRALNTEY, FIEMEALIRIOEICRA
K47 LNCaP M8 1 fH E THRHETEREE 25T
%Y LaLids, BREREIRBIC LD - THIL
FRIELUAN DML TD PSA mRNA 2 EDORBEL L
UHIBRBUSNDRE, RUREEREDDVIIEED
Yhua— L OERMIME TH PAS mRNA & 5\ it
PSM mRNA ORI D HE SR TVE A%k
HEREL2EDBDHZ1T TR {, RT-PCR EIZ &
B Hi R L DR RM RO O ORERED
FHLPEETHA. $72, PSA mRNA & PSM
mRNA DWEFNRABRBOEHE LTHEHLTWSLD
», FMEORBEPBLETH 5002V T RE
DEH/HITFEENTVE, $612, RLEELRFEE
THA RT-PCR i & Y #&l S b v NEMBEAYE
IZERRENCERD S AR TR T A PIlon T
BB CIIBRE R RATH TR\, 1) o SEifNE
IZB LT3, Edelstein 5P 13 B8A) » 3H D
RT-PCR 12T PSA mRNA D& % o 72166 %
1441 (88%) 25 4ELAICIE PSA fEN LR #52
®, RT-PCR EIZL B v HERDHOBE LI
REZB EDEEYEHE L. bhbhiz RT-PCR &
DAL D) VSHEB L BWT L 2K LT, Y
BATWEEFBITLTBY, Ihb 2EFIZBNT
i, BEFE T, M PSAEDOLER, BREZELHR
BTV W?2 Wood 5 i, BRIICEITIRICEE
F AR L3 U RGBT IR T RRAT AT AT &
n7z86flxxtg & LT, #WATOBHMIZBITSH RT-
PCR 12 L 5 PSA mRNA OREBE F#H DR %
WEF L' RT-PCR ERBHEI396IH 106 (26%),
RErEBI476 260 (4 %) ICBREIED SN, RT-
PCR ERG GG EMEGNC L L CH B2 LA
WM AE W &2 L, RT-PCR EICX DHRIEE
N5 B B NER ARG BT IR &R 2T b 5
BEOFHTUHERFELTHERATHAI L RREL
7z. %72, Melchior & 3ARIGHIRT IR ERIRRMTH£IC
B A D PSA mRNA DE =% —AEREOTFHT 2
LCHEREAERE R MR RB L 2 RT-
PCR 12 & KMl D PSA mRNA OBEHOF

BETFE LTOKRETI, REETREREICBN
THRIG BB 2 IR S HEBRATATRT © PSA mRNA &5
MBI H B LT D ELFHERFEE GV S
EAFRENSY F 2RV E VREAR IS T I BRAE
SRS DOKRETIE, R TO PSA mRNA
B TIRBEEE I L CARICATFEMET LTB

D, MOFHEF LML LAFHERFTHALI LD
WEINTVDBY Z2o—F T, #ETO RT-PCR
EDOMREMBROBRELOBMICHELRO 2V E DR
EyHabnn!?

UEn Xz, BRET— 5% BLBEAITHIrOE
HETOBENATHY, TX+FITEIBOLNATED
¥, RT-PCR i & ) #& i & 15 BT L BRIERV/ N RS
PIEEFHOERELIRTHLDh, TFHEYRE
THRFELRD ) BDOIREDBERHERICEL Tk
BB LETH L. SR EIMNEEEHEOBRKRNE
#EP LVBEBIZTALDICE, SBTTHEEELEENT
X7 PSA % PSM 7 L ORI~ - — DA%
59, EHBROEMEOREL 2 s&EFEILRE:
b TRETHZENLETH LD S LLk.

RT-PCR i X AR BREMB O EEL, fER
DORBENFESD 5V IZEBZEEICHER L TERE
DORBETH Y, BRNERORBIZIIREL FEE
EZONA., RNERLY EERZRIFEEORRAZK %
HEC L, ARMFERORB L RGEEOHE, WEE
EOVBELBEORERR, FROTFHZLLICERLEE
EERDHEEEAATYS, LI LS, RT-
PCR ZiIZ L ARV RBEOM NGB OBZTFZROE
HHLELT 57-H121%, BREE Tk RT-PCR E0
ZdML L E#EAL, £ L TE#ELB X OEELESNR
RT-PCR #EIZ L 5 HEBITCORT ERFOEREF
ERRAER DD LRI SN AU NEB OBRKRNESR
THOPICT DI EMNRTARTHY, RiEidhBHRE
BEOBEETHS.

#5

) v EL, BB L R Ot N R R
@ RT-PCR i L 2HICET 2 bhbh ke %
EUTI998E T TORELEFL, AIZIREICBITAMH
INNRIEROBRETFZ2HOBARKEKRE L. RT-PCR
HISHIZIRBD ) v iR B L OBERE O L 1 1B
AVl 2 FTREIC L, BRAREY R TR RS DR EFER
RHIOMBIFR A TTREICT 5 Z LAVRIR SNz &6
2, RT-PCR EIXHIIRBOFHETF LAY ) BT
REME SR S h/z. LA L7%2a%, RT-PCR &IER]
REBE LBV TERF SR RET A2 ODOBMH
BICERT AWM EE LTS DD, RT-PCR
EOBRKRWER LT 57201213, SEBITORE
ERMDIERIRVERREBOBEN SR S 55U

B
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