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DETECTION OF THE URINARY POLYAMINE BY
A NEW ENZYMATIC DIFFERENTIAL ASSAY
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A new enzymatic method for isolation and determination of urinary polyamines was
presented and basically studied in previous report 1 and 2 in comparison with existing
techniques.

Using the new method, urinary polyamines were isolated and determined in 56 patients
with genitourinary cancer. Urinary polyamines were also determined in 63 controls consisting
of 20 normal subjects, 25 patients with benign urological disease and 18 patients with BPH.

The mean concentrations of Diamine, Spermidine, Spermine in 20 normal subjects were
16.6+5.8 ymoles/g Cr, 4.7 £ 2.0 gmoles/g Cr and 0.99 + 0.51 ymoles/g Cr respectively. To
emphasize the specificity to cancer, the level of positiveness was modified to a higher value
than M+3SD. The positive values thus calculated were 40 pmoles/g Cr for Diamine, 15
pmoles/g Cr for Spermidine and 3 gmoles/g Cr for Spermine.

The positive ratios of Diamine in patients with early cancer were 43 % in renal cell
cancer, 20% in pelvic and ureter cancer, 0% in bladder cancer and 20 % in prostatic cancer.
Those of Spermidine were 29% in renal cell cancer, 0% in pelvic and ureter cancer, 20 % in
bladder cancer and 40 % in prostatic cancer. Those of Spermine were 29% in renal cell

cancer, 20% in pelvic and ureter cancer, 20% in bladder cancer and 0% in prostatic cancer.
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In early diagnoses, Diamine indicated high positive ratios to renal cell cancer and Sper-

midine to prostatic cancer. Relatively high positive ratios were demonstrated, when any one

of the isolated polyamines was found positive : namely, 57% in renal cell cancer, 20% in pe-

lvic and ureter cancer, 30% in bladder cancer and 40% in prostatic cancer. These results

seem to support the usefulness of the new method.

Key words: Urinary polyamine. A new enzymatic method
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Y7 I ViR 3oL ko7 3 veET A EHOIEN
BRRALKFEAY T, HIGHRRS & L TEDE &
7B bY@ BEMRCIEFET 5. LOF AR
B« BAAK « BERERORSIR L BEL, H
W MEREHETE & DBIEAEH I R TV BN,

HEBEOBME, BERHROHEL L TELOME
B~—n—-0FRENRHESh, T 2L L TH
V7 3 v HYRIROS X5t it o, Russell 52
X YIEEET ST A RPARY 7 3 vHIEEES R
Heh, BRiEoERRBHEE L CERSR.
Rk b Tle ¥ » P BT 5 R 7 1 voill
EbBaOFERC ThEhTEY, BHER L OBE
PARRET IR TV 5.

F1, 2859 THRE LR LWBESRRI TR
DORELE L v LBET, RFAY 7 I vESRIERET
%, —JREERRBE L~ L TORIENTRETH 5.

SEbRbIILT OF LW EREE BT, WRE
MEROESBEBEBC BT RFAY T I voi, 5l
EEXRR LIcD T, ToRELYHET 5.

MHEELUAFE

BT B A BRF R SR B X OBERRR
REBBHCABEL, AN BHER -2 Xhich
BRI 56 IEFITH 5. BOBEET UICC 458
W Lichiste. ZoPERIEEBEL36), BRREE
H1061, BEREIER 16613 L ORI LIBICh B, 7o
B, BHEEE CITH 558 IRIBRE 186l D\ T
Wi Enz fe.

—75, MBEE I D T BRI B e IR
PR B MR B 25EEM 35 L O A0 Th 5. W
BRI BRMREOWRILRBHAENS, Fos5k2
B, R 26, wEERMEB |4, A% 1 B,
JBEDERASREREL R | Bl X US4 1 Th 5.

P ATRY ity UM o te. s
b, RAFAEY 7 3 VIRKEGNT7 v+ rfatthkd L
THEAET B, acylpol'yamine amidohydrolase %
FAWCTERIMKS B GEMEIAR Y 7 3 vE L. £

™

D%, Diamine, Spermidine X} L CEEHRMY
FT 7 vy v vE{LEESR & Spermidine, Spermine
R U CHERRELTRTHY 7§ VEMEBERC TR
X, ERIhDBBKEL HEEET S L

X b Diamine, Spermidine, Spermine %% FlER
L.

B2 24 RIE R O— A PEH £ T —20°C 12T
BRE LB B e, WEBRRFOLFXY 7 ¢ VE
(gmolefl) P27 v 7 = v (g/l) THRL IofE
(gmoles/g. Cr.) TKRDL.

% ®

AFEEY AV, BRRGEY JE SRS Dia-
mine, Spermidine, Spermine Fic Fig. 1~3 2”3,

Diamine: 8% A 20 floFHix 16.6£5.8 g mo-
les/g. Cr. THh, WRBBHRERERSHAOLH
12 15.7+7.1 g moles/g. Cr. THo7z. BNZERIEX
SE18F D F it 28.0+14. 4 gmoles/g. Cr. TH Y,
BHEAR X CWBRBERE EEFC HL P<0.01
THREOEYR LR

SR 13 0 £ i 63.7 £ 35.6 pmoles/g. Cr.
THbh, BEAB L O BREHOREREE L
P<0.0l THEOZE®RLL. FEENCHHTS
L, low stage T 7 DL 58.0+40.0 gmoles/g.
Cr. TH b, high stage #6 FlOFEHIL 70.5+31.9
p#moles/g. Cr. TH ~7c. low stage BFIEEAR X
O WR 2B B R B L P<0.05 T, high
stage BHi% P<0.01 CHEOEYRLL.

B LR EER 106 0L ik 53.3 +40.5 pmoles/g.
Cr. TH Y, @HAR IOCWRBAORERERC K
L P<0.05 THEOEX RLI. BEEICKNY
3% &, low stage 5 BloFH)T 30.8+16,3 pmo-
les/g. Cr. Tdb b, high stage BES5FloZ 1 75.9
+46.5 pmoles/g. Cr. THote.

Low stage BAIMEN Al X CWRBRIAVR EE
B L THEBOEYREIh o248, high stage
BHIBEH A S X OBMRBBR S RE BTG L TP
0.05 THEOEERLI.

B DEIESS 16 Bl % i 48.2+65.6 pmoles/g. Cr.
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Fig. 1. Diamine of urine by enzymatic assay in urological disease
(corrected by creatinine)
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Fig. 2. Spermidine of urine by enzymatic assay in urological disease
(corrected by creatinine)
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Fig. 3. Spermine of urine by enzymatic assay in urological disease

(corrected by creatinine)

Thh, BEAS ICWREBENRERBIRCH LT
BFEOERRI Kok, BEENCKHRIT 5 &,
low stage FEI0FDOFEENE 25.4114.5 pmoles/g. Cr.
T#HDH, high stage BH6MD L hix 86.3 +98.8
pmoles/g. Cr. TH 7. low stage, high stage F¥f
ELIEAR XCWRBEHREEBRAC R L TR
DEXRRIEMh 57,

RISIRRRE 170> F3u 27.2+17.0 pmoles/g. Cr.
ThY, BHAR ICWRERPIRERERCSL T
P<0.05 THEDOERXRL . FEENCHEHT 5
L, low stage B¢ 5 FIDFEHN 22.0+15. 1 pmoles/g.
Cr. CT& v, high stage 1261 29, 4+17. 8 umoles/g.
Cr. Tho7z. low stage BFIIEHAR LUBRES
BB MERBRRC K L CTAR OEXR I oh - fehs,
high stage B (XBH AR & ORIV ERER
LT P<O.05THEDELRL .

i A 206 ¥k 16,6 £5. 8 pmoles/g. Cr., (M
+SD) TH5. M+33D=34.0 pmoles/g. Cr. i
25O ERORME L TRET S &, BEARL
UIBREERH I RMEZRERE T3 34.0 gmoles/g. Cr. L
btz BREBITED b - e b, WIIZIIEREEC 3
W CI8BR 2 Bl FfiER 7R L 7. 40 gmoles/g. Cr. I
ETRANIBIBRER | FlONEHERRT OHRTH
D, 40 pmoles/g. Cr. Ll L& MPE & L TRRFL 2o, %
OFER, BHRIFIFE TIX136F 8 B, 62% DIBHERTH

D, ThEFEEENCHKIITS &, low stage BHL7
Bl 3 B, 43 % DIBIER, high stage B 6 FIH 5
B, 83%DBIEELEN -, BREREEE TIL106
Fabl, WFOBMERTHY, Fhr FTEEICRE
$5% &, low stage BHX 5 B 1 B, 20% DEEHEERT
# Y, high stage B 5 BIF 36l, 60% OIEHET
Bt BEREEE CiRIefE 35, 19% DBEERTH
Y, ThEREEICHET5 &, low stage FH10
B | B3 BBk 7 <, high stage B 6 B 2 B,
33 DGR T B -z BIZERE T 17 Bl 2 4,
120BHRTHY, REEFCHRIT S &, low
stage BfX 5 G I B BBHE 7 {, high stage B
1200 2 B, 112 DBEERTH - 7.

Spermidine: &% A205i0F#HL 4.7+2.0 pmo-
les/g. Gr. TH b, WRENNWRERERSAOTH
% 5.7+2.9 ymoles/g. Cr. THwtc. FIZIRIBKE
188Dz ik 8.4%3.5 umoles/g. Cr. TH b, HH
AR LOBREFHRBREN L TehZTh P
0.01, P<0.05 THEOERRL K

WIS 1300 FhiE 16.8+16.9 ymoles/g. Cr.
THY, BEAL LOCWRBFHRERBRCNL T
P<0.06 CHEOEXRL . EEEN KT 5
L, low stage B 7 FOFHL 15.3+11.6 pmoles/g.
Cr. Tdh b, high stage F6HMoZThix 18.5+22.7
pumoles/g. Cr. THo7c. low stage, high stage B
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EHBEA BRBFHIREEBRCH L TAEDE
TRI LT

REREEL 1060 % hix 9.5+6. 7 umoles/g. Cr.
THYH, BEAERLIOCWREHHIRERBRCH LT
BEOEYTRI khote. FEEN KT 5&,
low stage B 5 FOFENL 5.7+2. 4 pmoles/g. Cr,
TH b, high stage FESHIDOLHiL 13.3+7.7 pmo-
les/g. Cr. TH-7. low stage, high stage FL b
AR LOWREHWRERBHCR L TEROE
BRI

EEREIEE 1681 7 ik 10.7 + 10,8 pmoles/g. Cr.
THh, BEACKL PO.05 THREOEY ALK
B, WREBRHYRIER BRI L AR OER IR I e
ot REEICHE T L, low stage FEI0GIOT
¥NE 7.946.0 pmoles/g. Cr. TH b, high stage Ff
6 BloF it 15.2+15.7 pmoles/g. Cr. TH 1.
low stage, high stage #£& & % AR X O WK
BHBRMEEREC L TR OERRIh oI

ACRE 7Rl o it 12.0+7.5 pmoles/g. Cr. T
bHh, BHEARIOCURBHNREKERCH L P
0.01 THEOELFRLL. FEEICBEHTSL,
low stage B 5 BlOFHT 15.6+9.7 pmoles/g. Cr.
TH b, high stage B126 0 % it 10.4+6.1 pmo-
les/g. Cr. TH -tz low stage BEIBH AL LOW
RBHOREERHCH L TEREOEZTRIeh o1
73, high stage BEIEHARML P<0.0l, MRS
FHORMEEERC L P<0.05 THEDOERRL
1.

i A20B 0T 4. 72, 0pmoles/g. Cr. (M=%
SD) Th5. M+3SD=10.7 gmoles/g. Cr. ##BL
L0 EEOEMEEL L THRTS L, BREARSLID
MRBRBEREERE 1T 10.7 gmoles/g. Cr. %@
% BEEBIRFRD fohs - T, BIMIRIEASEC 5\ T 18
Bieb 2 iz B fE% R Lc. 15 gmoles/g. Cr. ETILH]
MIRIBARER B\ THBEY R TEMLL L, 15 pmo-
les/g. Cr. I EXBRME L TRE L. TOFER, B
MlE I 13Ah 4 B, 31% DR TH D, Thi
BEEC ST 5 &, low stage #Xk 7 B 2 B,
29% OBAERK, high stage B 6BIF 241, 33%D
BHRTH -1 BRERGER 10815 2 61, 20%
DBHERTH Y, ThEBEEEICRNTS L, low
stage BHLS5BIFROM, 0% DBMERTH h, high
stage ZHiX 5B 2 B, 40% DR TH -7, BEME
JEF T 166l 4 6l, 25% DBERTH Y, LThuik
BRI ST B &, low stage FEX10614 2 4, 20
% DBHE, high stage B 6 I 241, 33% 0

MERTH »Fo. BISZIEFE TlR1760F 4 41, 2¢% Dtk
RTHD, ThEFEENCHET5 &, low stage
L5 B 26, 40 % DBHETH Y, high stage
TEX 12004 2 B, 17%DBHERTH T

Spermine : fi% A 206 > #9130, 99+£0.51 pmoles/
g. Cr. Thh, WRHEMABRERBISM O T i
0.84+0. 55 gmoles/g. Cr. TH » % FILIRILKAELS
FooFiud 1.46+1.25 pmoles/g. Cr. TH b, @EH
AR IO BREHBRMEBRCH LEROEYRS
e,

RARRE 1360 ik 2. 79+3. 00 gmoles/g. Cr,
ThHY, BHARIOCURERVEERENCKHL P
<0.05 THEOEY R L. EEENCRITTS &,
low stage PE7HIDFEHNY 2.24+1.90 gmoles/g. Cr.
<% b, high stage BE6HID T hix 3.43 £4.05
umoles/g. Cr. THh 7. low stage, high stage Ff
LR AR IO MREHNNBEREBCE LEED
ERRILh -, BEREEE 1060z 3.72
+3.91 gmoles/g. Cr. TH b, BHE AL L OCWREE
BEMRERC L P<0.05 THEOZERZ RLT.
EEEMCHET 5 &, low stage 5 o EHIL
2.34+2.26 pmoles/g. Cr. TH Y, high stage Ff5
B> F ik 5.094+4.96 pmoles/g. Cr. TH o7z
low stage, high stage BE& & BEA B I OWRE
RBMRERCY LEBOEY RIS e e B
BB 16fln-F it 3.13+3.09 gmoles/g. Cr. TH b,
B AR L OUR BRI REERERC L P<0.05
THEOER RLL. REENCHEE T 5 &, low
stage BEI0FOFEEAL 1.60 + 1.40 gmoles/g. Cr. T
» b, high stage Bt 6 floo % 1iL 5.67+£3. 57 pmoles/
g. Cr. THhotz. low stage BHIEHE AR X OWR
BERMERBIHC T LBEOER R IR o705,
high stage By P<0.05 THREDOZERR L. B
s Bl %+ ix 1. 78+2.32 pmoles/g. Cr. TH b,
BHAR O WRBEEHRERERRCG LEEOEY
REIeh ot REEICHETT5 &, low stage B
5 BIDOFEEL 0.73 + 0.46 pmoles/g. Cr. TH b,
high stage F12HD % L 2.22+2,66 pmoles/g.
Cr. ThH 7. low stage, high stage Bl EHR
AR IO BRBHYRMRERCH L AR OERRL
T,

W A206 D E#L 0.99+0. 51 pmoles/g. Cr. (M
+SD) ThbH. M+35D=2.52 ymoles/g. Cr. #iB
25 b0 EEOBMEE L THET S L, BEAR
DWRBFHREEBIETE 2.52 gmoles/g. Cr. %
B BEGUTRD e - e, BIZRIEAERC R\ T18
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BlF 1 oAz 5.70 pmoles/g. Cr. OESBERESI% Y
Sichy, 3 pmoles/g. Cr. LA %BEHEE L TR L.
TORR, BHlGE T80 4B, 31%OBMERT
BHY, ThEREEEINCHEHTS &, low stage B
7 G 2 6, 29 % DBEMER, high stage Bk 6 g
261, 33% DBMERTH 1. BRRGHESR CI2104)
3B, 0% DBMRTH D, FhREREHIC G
3% &, low stage FHZ 5B 1 1, 20% DBHERT
H b, high stage FHL5 Al 261, 40 % DBHRT
Hotc. BEMEE TILI66IF 6 Bl 38%DBMERTH
D, ThEREEJICKRIT5 L, low stage BHL10
Bl 2 B, 20 % DUGHE, high stage Bt 6 Fl 4
B, 671 %DBHERTH - 7. BIIZIGE T 17 Fid 2
B, 122%40BHETH Y, ThEBEEEJICKRNTS
L, low stage BAX56IF O, 0% DBHRTH
b, high stage FHX1280F 261, 17 BOBHERTH

- 7.
% =

AY 7 3 vid Russell Ho#HE> 13 UDENEE L
Y7 3 OB oW THE A DRFAP IR, BE
~—7 =012 & L CHEKREA IR THB.
Lisl, BHBAEY 7 I vAEERESE RV B VR
KOFRIBUEEOBHEIVRHT OIS, B, &)
7 I VRET AT E BGCCEET S RIA B0, B
FERAGTRY 7§ v WET 2 FEY DL ERX
R, RECHECRHET R ERTEEL-TETH
5. BHEERBCBTLRFHEY 7 I vOERICOWT
Hx OPEEC X VB IR T 58, B LB
FEC LARBFRY 7 I vHHERERBPEY 7 1 v
DEZREY —BHBREE VAN THE TE S WE %k
THHERERD. TOBKBRER-ThoBEETY
ADRICORESHER LT 5bn & Ebh, bhis
AURARE R BV TRREBFHER OB BgEEZ S
THREf L.

RFAEY 7 ¢ T CREEY R 3TEN D &\
2, BB L CRIEFEL b LS d R RitE
BT ERVEDRENLZLID, Lz h
M OBE Th RHBEEMNC 35\ T30% DIBIER %3
2 Fe DL HIAERC 15 Diamine 043%, Hiizie
FAC BT % Spermidine D40 B DR TH »1z. FbD
FRD 12&E LT, ST 5HRE & 5 5 1o
Diamine, Spermidine, Spermine o Fhd M+
3SD X b bEECBMEYRE Lo 0BT bhs.

BOEAY 7 3 vORBBBHEL THY 7 s vRRTI
<, RV 7 s vHFHERD D XK oFH M

WoORY 7 3 VEBIEBORBR L OB LS5
X CHBEOBREWRL LS. KV T I vHHER
DF Ak % ¥ 3 B 72, Diamine, Spermidine,
Spermine @ 3 BT 1 OVBHEERTHEOR
PRI E A a4, BERENERS0%, FEMEE50
%8 LORIIIEE41% Th b, RHBEACR-> T
FiiaEsT %, BRREEH20%, BNEE30% S X
ORIIZIRE40Y & IR W IBMERL B bR, 20
BARTE, WREBRERoBERICK 5 RHZHR
BELREESLN TR 30 B L Lo BERYE
fo. AR, BELPIEERE 7 v< /77 4k
AV TRABHRIR O B BB EEC BT 5 R LT
FiERFAY 7 vosRIEREEARCEEL, Th
LAY T I VGO WTFR 1 OB YRTES
DRMRINIEFCE N ERIBRH L. FTLWEERE
CEBHY T vRIBRRED D T mEFRD-RY
7 vHHEBRLPIENRTHHZ L LD, RBIV
MEFAY 7 3 vEREBRCEET S C & X H BilE
CBFHRY 7 vORBKMNEREIZILELEES O
LEZ bR,

WRBERL I Cb REUZBC BT B RPRY 7 ¢
VOERCOWTORENER IR TR Y, BHkE
EIL T% Sanford 51165 94, 82% L3EH
KEBWEERYED, BRI 2RFRY 73
VORRMERREL T3, bhubholE © 2
e B3 Diamine OB¥ERI43Y, FHlowWTh
» 1 OhBR OB ECRT S OBEREEB 5. B
MR RSB I ST o S E L LR L <2
W2 R Z LR HEREE ~— 7 —REELRWC
LrY, RV7 I vHBIEEE LD EEL bR
%. EEMEEE I L T, Sanford &!9 3 Diamine,
Spermidine, Spermine D35 % 28EELL Lo RY 7
I YHREFCHE UM L CEMIRS SRS bhic &
WE L T30, bhih OREE ik Sanford &0
BEHBELTWThoRY 7 3 RSB E:
BBERU B bhichote. ThdDT LIMERADE
TTE OB RREE L DO F OBMEOREKED
BN LB SDOTHS 5B, WFhie LT ERES
ZRIL TIRFEL I h B iEA D b BHIZN & 5 8
ROrbEBEI DIV L 0 Bbhs. BEREIES
T BEDENES & L L TR oL, RY 7 i v
BHRE ISR B b o 0 RIS 5 Bk RILE
SEEBEBRDDEE LR D ot BIZREC S\ T
RPAPRIL U & T B HAIES < — 7 — o0
NEHE L IB SO0, RYSENC KT PAP o
PERIE RIA ¥:725%, immunochemical method
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T21%CH Y, FMFEORHZHICH TP APIX
R b DTV, BIAZigEBIL ¢, Fair 519
BRBEARY 7 IvoARRAL I ViZERL, A3
o v OPREEA MBS R & X < HEEFL £ oBki
BOBMEREDLEREL TS, bhbhoE T
b, B EEFIC 35\~ T Spermidine 1340% & B\
iRy B sic kb, EBCERREE <~ —
L VAR D B D SBBR L T &l
FUWEEREC L5 R R ) 7 3 v RS IR
BREROEMIEG 2 5 & LIBE, RIRIEERD
BHNE 5 OREH EID BAITH - 7o’ BIRIG
FRFESTETH D, FFHCHRTHD &L ORHREE
7.

& i

1) #1, 28R THRELLFLVWERRC X
D IRBMEIEREC BT BRPDORY 7 3§ vHHEE
L7

2) % A20%]> Diamine DE¥iE 16.6+5.8
pumoles/g. Cr., Spermidine O % ik 4.7+2.0 gmo-
les/g. Cr., Spermine @ Z i3 0.99+0.51 gmoles/g.
Cr. ThH, WTFhbEoxT 2HRIELRD 5D
M+3SD &b LEfECBEERRE L. (BiEfE -
Diamine 40 gmoles/g. Cr., Spermidine 15 gmoles/
g. Cr., Spermine 3 pmoles/g. Cr.)

3) WRFHEAY Bk A B A 25 Ak Diamine,
Spermidine, Spermine & % [Bith A b Vo o fo B,
BN IBACEEY: Diamine, Spermidine iZ364WT 18
Bk 1 Pl Bt RS 7.

4) REHESE O FIBEAIC 3\ T30% DGR
M2 fe D E il 351 5 Diamine 043% & #i3L
BRERC Js) %5 Spermidine ®40% CTH - .

5) Diamine, Spermidine, Spermine 35 B>
FThop 12 » Bkd R Ba oRERT B iieRE 84
%, BRIREEE0%, BHERS0%E X OHIE
41%Thh, BHEGIR > T L EMIEsT %, BE
REBER20%;, BIEE0% % L ORILIRE40% &
BRI CEHERIE LR, SHEROFRENTRE
i,

15k, KHXOBEEIHOEHTES RS XCHT3EH
RWRBHEXBEICBOTREL .
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