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THE CLINICAL VALUE OF URINARY POLYAMINE
ANALYSIS IN UROLOGICAL DISEASE

Minoru MATsupa, Toshinobu SecucHi, Hideki Sucao,
Etsuji Nakano, Akihiko Okuvama and Takao Sonopa

From the Department of Urology, Osaka University Hospital
(Director: Prof. T. Sonoda)

To study the clinical usefulness of the determination of urinary polyamine levels, voluntary
urine of several urological diseases including 56 bladder tumor patients was analyzed by high
performance liquid chromatography. The obtained values were adjusted by the concentration of
urinary creatinine and expressed as the unit of pgmol/g creatinine (gmol/g Cr) From the mea-
surement of 8 normal adults, the normal upper limit of each polyamine was decided by mean+
2SD, and the limit for total polyamine was 59.1 pmol/g Cr, putrescine 38.1 zmol/g Cr, spermidine
16.6 ymol/g Cr and spermine 9.2 pmol/g Cr, respectively.

In the patients with non-neoplastic benign urological disease, the polyamine levels were statis-
tically not different from those of the normal adults. In the case of bladder tumor, the urinary
levels of total polyamine, putrescine and spermine were significantly elevated compared with the
control group. The true positive rate of this determination in bladder tumor patients was 26/36
(46%) by total polyamine level, 21/56(38%), by putrescine level, 11/56 (56% ) by spermidine level
and 16/56 (29% ) by spermine level.

Grade or stage of the bladder tumor did not have any significant correlation with the urina-
ry polyamine level.

This determination would not be included in routine clinical examinations due to the difficulty

of measurement, difference of urine sampling and lack of high sensitivity and specificity.

(Acta Urol. Jpn. 34: 1703-1710, 1988)
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Table . Conditions of HPLC

: LC-6A (Shimadzu)

Column 15C-05/5-0504 AmmoxS.0cm (Shimadzu)
Mobile phase 0.17M trisodium citrate

3.0M sodium chloride

0.15M sodium tetraborate

0.5 g/1 o-phthalaldehyde
0
[}
1

Apparatus

OPT reagent

.5 g/l Brij 35

.1% 2-mercaptoethanol

.0% sodium hydroxide
column 70°C
mobile phase 0.7 ml/min
OPT reagent 1.0 ml/min
Reaction col1l: Teflon tube 0.S5mmdx300cm

Temperature
Flow rate

Detecter FP-210 (Japan. Spectroscopic Co.)
Ex=345nm
Ema450nm

Integrator : SIC 7000B (System Instruments Co.)

Table 2. F#H L CWRBFNREEBERFRY 7 3 v
(NS: EEBLLAEEERL)

urinary polyamines (umol/g.Cr.)

ratio of polyamines

total polyamine putrescine spermidine spermine

put/spd  spd/spm

38.1£105 231475  10.4%3.1 46123

E % (=8 23109 29419
RBEME (=) 4558178 29.7414.6 10.4£2.5 55+2.7  2.8+1.0 3.2¢39
RBERE (=6 48.2¢23.0 30.6£19.2 11.0+4.8 6646  2.7+0.7 2.9+24
ATMIEAE(=2) 65.0:90.6 26.4%12.4 113437 27.3:90.8  2.5+1.1  2.1¢16

(Ns) (Ns) (NS) (NS) (NS) (NS)

Chk—20°C wikisiRE, HERC SR CHER,

—iie Jaffe B2 X % 7 V7 F = VEDREEX T,
¥RBERE Abe LOFEL LHHERE s v 7
5 7 4 —izT putrescine (LIF put &B%), spermi-
dine (LI spd &#%), spermine (LIF spm &W%)
OHBERELR Toleds, TOMEEREOHET Ta-
ble 1 WmT®Y CH5. FHIEZCPTB.

¥ ]

1. EEBIUREERERTORS

BB LAcE#H S TOEERERBEHCKSITERY 7
I VRBERS IOESE, b U put/spd, spd/spm
DkDFH (£SD) %ERLIch DA Table 2 TH
5. EREBECOWEL Y, ZFREEDTEHIRE EiH+
2SD THRETHE, £V 7 I ViR 17.1~59.1pmol
/g+Cr, put 8.1~38.1 yumol/g-Cr, spd 4.2~16.6
pmol/g-Cr, spm 0~9.2 ygmol/g-Cr, put/spd 0.5~
4.1, spd/spm 0~6.7 L7c%5. Table 2 bR RTED
EH e b U % REREROM CHICAE L
(L BE). L LEBORIEEEY Y2, P LThR

%% Fig. | tRd@0, BUEREHOFCLERE
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LR L, GBLioTs. put THhBHLE
RERBYELT (29%), REEREARE6 (50%), Hix
MRIBAHEE2/22 (9% ) Aok e Tch 5. spd T
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T2/6 (33%) FAZBREEAEET 4/22 (18%) HEELE
ez 5. spm OETIXREELIET REEML
<, RBEGIET 2/6 (33%), WIIZERIEAE Tk
6/22 (271 %) NRFEMEER LIz, put/spd, spd/spm
OEEOBIEMESL Fig. 1 R LY, BRER
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Table 3. MR, BRIRERFRY 7 v
urinary polyamines (umol/g.Cr.) ratio of polyamines
total polyamine putrescine spermidine  spermine put/spd  spd/spm
[ 3
(=)~(%) 56.2%#68.7 28.2+155 11.1£3.5 16.9267.6 2.7t1.8 2.8%23
(#)~(#) 41.5£17.4 24.2%13.4 9.123.1 8.226.0 2.6£08 2.2%2.1
(NS) (Ns) (Ns) (NS) (NS) (NS)
L §:2
(=)~(£) 55.7%15.5 26.5%15.6 10.5+3.5 18.8+74.4 2.7:2.0 2.6%1.9
(+)~(#)  48.8%18.7 29.3x14.5 11.3+3.5 8.2:7.4 26210 2.8%3.0
(NS) (NS) (Ns) (NS) (Ns) (Ns)
Table 4. BREFVBHEFEAORTRY 7 v
urinary polyamines (umoi/g.Cr.) ratio of polyamines
total polyamine  putrescine spermidine  spermine put/spd  spd/spm
E % 0= 312105 28.1275 104231 4.6£2.3 23209 29%19
Wian® (0=9)  80.2£58.7+ 53.8:45.2+ 18.0£11.0¢ B8.4%94 3.0£1.9 34226
BRIEE (h=56) 91.6+139.5+* 50.3+130.0* 11.8%5.7 20.5£53.5%  5.3:10.7% 2.3+2.3
WilR®& (h=7)  199.52204.3 77.9486.5 18.5£16.0 103.12213.7 4.7£55 11413+
(xP<0.05, **P<0.01)
(AV/SBN % (n=56), FIiLIRE (n=7) ODEEFITORFARY
2. ARBENESTORS 7 3 viRER LUESE, put/spd, spd/spm ot

HiEE Rk, ERREE TR (0=9), BE

Sy (£SD) TRL7h A Table 4 THY, *
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Table 5. JEtEE D grade, stage ERPHEY 7 3 v

urinary polyamines (umol/g.Cr.)

ratio of polyamine

total polyamne putrescine spermidine  spermine put/spd  spd/spm
grade
low grade  63.9£93.7 40.7+46.9 10.5%4.7 32.7¢76.4 39229 1.91.9
high grade  97.5%174.0 76.1£175.0 12.4£5.8 9.0t10.7 6.8£14.5 2.6%2.6
stage
low stage 88.3£145.4 61.5£141.9 11,5254 153+40.7 5.5t11.6 2.4%24
high stage  108.9£109.0 47.9%17.5 13,3+7.3 47.6£95.6 4.2¢1.6 1.4%1.1*

(*P<0.05)

RHOEEOREELRLI-b0MN Fig. 2 TH5.
CThoENEEOES, PHEE LTARTH tRER
IO ERHC L LREHEERTHEY DY, B
TIRAEY 7 1 VRREL EBEIEE T ®
Y73 v, put, spm, ¥ XU put/spd BEERL
<, EREIZERTIE spm O b TEWHlhiE
RENAEERCULARCEEE 327, spd/
spm DS BEE VLB E EE ST 5.
FFAREE L b 2t h FhoBERECo RHE

put, spd 2%,

WBREER Fig. 2 8Ll V71V
BETHS &, BHbems/9 (56%), BEBLEE 26/56
(46%), WIALME3/7 (43%), put CTIXEHIRE 4/9
(44%), JEsBeiEgs21/56 (38%), Wiazhgm2!7 (20%)
spd TIEEIRES9 (56% ), BEMEIERS11/56 (20%),
BisTIEE2/7 (29%), spm CLLEFMIBDE2/9 (29%),
EEREIES 16/56 (29%), WISZBRI®S/T (71%) Lk
BChHote. Eic put/spd TRIGES, BHiam/o
(22%), BRCES15/56 (27%), BILIERE1/7 (14%)



BE, &b 8V 7 3V« BEES 1707

TH D, spdfspm TIX, FHMGE 1/9 (11%), B
fEH4/56 (1%), FILMRRE0/1 (0%) MEREEERT
EHEThHoTe.

Table 5 2 SEIOHLRFARBTH D, BEHES
B +on & Bbh s BERERC S TEoB#ra
EigEd low grade (GO~GI1) & high grade (G2
~G3), BB\ 3% low stage (~pT2) & high stage
(pTa~) EHTIBEORF #Y 7 3 vEilitEY
BRE Licdb D ChBH A, high stage FTD spd/
spm A% low stage Flctt LARAEV- AR,
grade, stage DRI XBRFHRY 7 3 v HfEET
R ARERRED bRIRS o T,

% Z

HEBEMBBELHRE L, FHREY T ksl
ORMEBC L VRES I, BREVPEIA T2,
BRIDLTLARA—H5 TR L DTk,
HHBHRTIRBELL VWD E IXF R HH0 o
BRI~ DDRRVHET IRV DONT DX, EROR
ExBHET Lo, BMEROBELPLCEERY
CEEL TRV, MR LAABLE DL RIAE
EVH LTV AERRSKZHIS X5 Bbhs D
T, UTFTZ0BEEEZOND S OXFIELODOER
E-g B - oY A A
1) REEAEY, EERBCHEI3ZRY 7V 0FE

WIRSE, HEORNABTIZAY 7 3 vOARA
THELTWBZ EIHETHH . ITEKREES
WCIDZ X EOREMNR, MRIhTHh30h%
25 E, TV RALBTHILEREBRD XD TR
I, RYV7 : vEROERBER CTHL A =F Vi
REEEFR (ODC) &, BFXIWVS-TF 7 v A4
= vRIRBEREEO LA X ABh, F7- ODC I
o ER MRS RE Y FHTATESESD B L X
I3 retinoic acid OFERHFSFIZ I vIFHEN B =
ERABRTVWABY, 15, MR L o MR
BERCREWTEERPA~DOHRY 7 3 VEORINA R
ERTWE®. ZhbDEFIRILYERCEWTH
%0 FEMRORE FIOXEFEOWMEE ALY 7 vt
BERBRYAETH ERRBLTW5. ¥LHRE
hice FBEREBEEZ DD DIcO>WTIERIC X b
HFHCBR IR TwB M, s Ty, BEASEN
£V 7 3 vik put, spd, spm DTS A IEFEEDE
HEX Y IEEELRL, SHiI put OGFRIXEED
grade L DOMBD Abh B EHEI LTV, UL
DHEL Y, BUEREDL RV 73 v ORBITHE LB
AL TV A ERERTAC LIXENLBbhs. &

TR LR L EBEM LTV 5 &0 S BRI
CHDN, Rk & FEEBIR Lo\ RTINS OB
BRORFRY 7 ¢ vHEWEMTEHEOBD LT X
{HMBbhTw3b, Licti-> TERESOBAC S F0
DB JIRME L LC, RpAY 7 3 ViHic L%
Elet o LRABBREINh, Th2EL, BERH
A RARD DIXLYROT L THAS.
2) RU7 3 REOEMEIRIE

Russel HIiXEEFK BRKEIEL A VWCRFPAEY
7 3 vOSBERERT -1, LREDREHEL,
AAVEra< 57—, WBIrr=12757
1= 731/ BamBonsE BREksr e~ ST
7 4 =R EDOBEEOWERM A ETH b DM b, RIA
B, EIA ¥, BHRED REHBNHASCHETES
FEOBAZK G fTHh T 5. Fi cadaverine, put,
spd DRy FHT ET 5 HHRE bHAREI AT
5 XCIZDXHRREROMREE, iz iIEE
Wthk7 m= 1t 735 7, - EBFREC LB FERED
HBEE 2 e dh, RWHEBIALZDNID & DR A
BRBN®, ToF—2%H 5By, HHARMCEED
HRIE Bk, FREZEDAT Y FLEBTEXR
BECHL L ICBbhs. AELERYEHRTS
DEioMEE LT, LoMEEIF B BETDRDO1OR
A EHIBENEEbRhS.

3) RRU7IUOEBATE, HEZXH

Rep1Y 75 v BEFBIER WL EhT
WEHD, ARLBHII AR ALNIB X5 THHD,
Lz TRRA Y 7 3 VR HIET 55 81T 2450
BRC I BONRFUMEBLRS. KRIRSS 1324850
ERZIh 1 ESboHY 7 1 vERIFERXRIE, BE
B, R EEEE, IOV Thig sy T
LESENRERACHLUEHETHL & RRTLEED
<, ETRTERREEC L, T put, spd 23EHE
BRTEXPRBRTR LTS, LIl tiRE
X3 EBLhAHFHERTAHY, FEBECKTS
HoRBERERCIImh TRy, o0k b Rk
CURMERET, ko7 vy s = vBHIEET
MELLAY 7 3 VL REE L1 Pastorini 50D
WE? CRAGIOBENREEESI TCOSHERE LT,
D grade, stage & RP, FHT put B2 T
BWEBEMRAR bR,  FMH put EEOFITIRIER
BRNSNEOERDLHBRITER TS, i
DORET BT HENES TCOBEOREMEHRRIT put
I L ThE2/54 (59% ), spd Tix30/5¢ (55%)
LigoTwh. JTURMEREZTY, hiige
ThEZD X B I RN T B L)



1708 WRAE 34% 102 19884

THHH, W 24REEIR CoPMETI A AT S
D, LLA—EOBMERYh OPHILE THIE % % A
BWeoBERbHHYW. HECoBEBRRIEAL &
BB IcE, WoREMEE L, chixdgth
HER, RPHEENERN—EL T3 7 L7 F =
ETHETHHETRA LW EE LD D L URT
By, ThueRorBERLH550. LIk
REROMT I T HEH LD OMEDT — 2% H
B&, 2V 7T = v CHEIE LIcHERAR & 2405/ &
M R CERVERED Y F1HD L 5IED
B BEIERBRLRHHBRT, BH kDR
ToEYE:, WRREZEEL L2 v 7 5= YHIEE
REEE LR A B~ 7oh, A4 2 h ChIEIR
Mol THALIMNEDRENEK ST B,
4) EEEOHREE

BWEE OB AT L, R CHRRHEY &), B
FL OhOWERTHY 7 1 VEPEIEINE R Ui
FOEI G ERBHER TS, L L OBEDOIER
fE, H5\XEWHEROBEHZX FH+25D %
ALTWA o010, i5438D CHEL T
BELH B, Ry 7 vAIEYERIGETS
BEORELEREOMBELE S VWL B, ZOBES
ENRE S TEIIBENRR - T A0RNYRTH D
IifwmeE LTORARCETsERMAES 0 b MUK
Ths. EET EH+2SD % LR L, ERESD
BEORFEHELBREEY, £V 7 i vEBTLLES
26/56 (46%), put "Cix21/56 (38%), spd “Cix11/56
(20%), spm TVX 16/56 (29%) TH B &ib~<7eht,
Fig. | wim7 & 5B REMohic  BHER R
THEND YD, LT L RFERELRT T2
TRCREBTH -t I WU IBAEC X2 £V 7
IVRREEEL T CREREI R T 5E AT H
2 10,12)
5) RU7IUHENEOEE

RY T I VOEGECR TR FRFE S hOBENRD
BDTHAH5H. 2T Russel Hix, put 11 EE
¥lF B growth fraction %, spd IXHARTE D JRTB
ERMT 5 LRBE L2 EihR L SR I 5
BMESEREE B R Y 7 3 vEBRoR TR,
EEEMRHRC UEB S\ T, E4: LTEEe
EHATZOI put THEA, HFREELTED 4%
DiL spd THDEBROhTV5, S CEREEr
BOTRFRY 7 3 v 8D X5 Bty Rd i
&, FHRETIIFETIE put & spm HEER LS
T5 EBNIIBEOBHMELT LD © hic—F+
%SO TIRILN. AR 12 spm AEREEEAR LS

TR, FheThuig@e T Ls/19 (26%) PREIE
MBI TH S LG LT\ 525, Milano BIXRT
il Uiz Pastorini 5P 0 L <, HcIRHP put
HIEHD stage R grade & X #HBIT B BT
5. s, BB e REs Y 7 8 v0Z Lk
AbhisEoREd HBP. FL-EHLY L put
&t diamine XZHEO ERERILVA spd (3
Eflb LEEI L8, ¥ =BEEBBER 4/16
(25% ), spm HRILHVFEIZLH,6/16 (38%) R
HENRADID EBELTWS, 20 X5 FEHE
LB EOADBEOERICOWTITS ¥ X e B
STEREE > TWBDORBERTHS. Sanford 51D
BEAFEOREE LI’ 2 T3 O0FED L “Lh
2 2O N REE RS U S i BB LT 5
Lot Xy, BT EREE T 21 FIF 20 6 (95
%) BT R AR EHE L TVB8, oKk
LEENT | POFETIEBH DD, AL ZRTIVLD
N—EORMHBHH 5. HBVIIBEETIE, s
BRIEE BHE L, £V 71 vREDRZHET
W, BRWERERARCD SO Tk i e B
5. R, EHAL® RAFELK XVERIhE
diamine & spd ZHfRPIETEREI 7 I vFR b—
=vFEL AR A, 4R BEE U CRBESE
BETOUERBRELZHE LT3, FoBRISHE
ABECHLTRE Y T L0 CRil, BEEREOS
BARESEHBRHE4ZTHS. L LR LHE
EEV, RO 7 v 7 5 = BIEECHRE Lo
THOWREP CIIREEHREE LS5 % &, AEM
BLTECILW L DERICIE > Twb. 20X 5k
MEFOBE, £Y 7 1 vORFEOTHIERIEAH
DREBEZND, MOBRBFHESTLEEOZTROM
BRB LR, ok SN 0BETH B, R
spd DEEO grade X BT %A stage & DB
I ETHMESY, b put 23X h 2 ESR
ERTZLOBELH 2. Pk 2V 7 vHER
ERHNCTETIEB B, FANED X 5 hEHy
BT AR 2WTE—8 Ui Rt io s

6) (AR oRE

TCRANIRIEREOSE, BBt sk b abh
% 2 ERBRAAND, BT e i, 18
DREHE, O RS NhEEER S CLRPRY 7
I VR RE R RTBE0H 5 L #H57%1L, CRP
RN IR = — 7 —Ch D EE TR LT
Wh. RT3 v EBEER L OBRIC I\ T e
ROz LXBDIBEB/E-Bbhsa, X
D EHEEEC R LT RRENMEG L ohig, ch



B, @AY 7 3V - EREE 1709

BEELMERCLS.
7) Bk&EDHIRY 7 I VRAEDEKOERYE

PBEChETHY 7 3 vRIECEKNE R T
HRBAX I EFIERMAEL Y, FERITEELT
Zioht, BRX b A C I ORE ED X 5 IR
BRAIHRRINENRDZFBRTHI. FiR DYV
LTEZTAWERE FReRMeE Rt s
DARREHESIEBE R EELD. ThIIFRIH
RANTERREVNHCEFOERAELRIETE D1
FTORREAAZIN WL /ERERCES LD TH
ST UHTTEELLTHS. BMES O B HERK
CRFAY 7 3 VRHERBAAR TS A
Fhah, KE BEEOVWThOEI I EZTLK
X2 EOESEN LB IR D LXBbhitw. £
RTRAESERE®R,r LV O &, BTFLL XS Tikix
, BEFRIMBRRTWB XK, KV 7 VENRERL
T BIERIC 6\ T, FHRIARER {Lapitk 237 X
h, TRAABWERLE TV ABARIIIEY 7 I vl
PEHLTHLOFEL D, BERORBERFH <~
H— Ll BRI BB, BB VI LEFREOBRIC T
hDEIB AR spd -tk LR T5C
EnD, {CERERORINT A r~DILBIELD
his.

BRI X Y UIE R BRI e - o &1
%, BYV7 I vEkEEL LU IrE2BETARICITT
TRBNIA L O DOBBERIC2E W2 EEYHD
DERDB. ZOZEREFEHE LoD, KV T v
REOEOFEREREZEH B DD, S HLITHEI L
BTHS.

& B

S6IDEMIEEEA L E BRI RR & L, EHRY
BEEL, 7v7F=vHRCTHIELRFRY 7
IVEEY, BiEEs e~ 2537 —RTRAEL
TR OXRE L. 2HIBEOTMEEY D
EVRFBAY 7 vRIBOHEMECOXR/ L, RiL—
B L= RFBCE bW 2R~

X ik

1) Russel DH, Levy CGC, Schimpff SC and
Hawk IA : Urinary polyamines in cancer
patients. Cancer Res 31: 1555-1558, 1971

2) Marton LJ, Heby O, Levine VA, Lubich
WP, Crafts DC and Wilson CB : The rela-
tionship of polyamines in cerebrospinal fluid
to the presence of central nervous system
tumors. Cancer Res 36: 973-977, 1976

3) Abe K and Hori T : Determination of po-

lyamines in human urine by high-perfor-
mance liquid chromatography with fluore-
scence detection. Jap J Clin Chem 14: 315-
320, 1985
4) IR ¢ IRBEMEBR BB BT 81T 5 R+
V7 s EOKG. FEHWR 45 : 281-283, 1983
5) {EFRE), FHEMRA, DM, &Y, K
B, REWER : HLOEREC LR 7 ¢ Vil
BeoWC. 1 AR ST BRPHY 7 3
vHRIERORLBERBRE. WIRCE 32:327-
336, 1986
RO HE—BS, AT, Wi 5 REEEMEAL
ERFAY T v, & 35 657-663, 1981
Pastorini P, Milano G, Toubol J, Raymond
G, Cambon P and Lalanne CM: The diag-.
nostic and prognostic value of urinary poly-
amine measurement in bladder cancer.
Urol Res 9: 13-16, 1981
Fair WR, Wehner N and Brorsson U - Uri-
nary polyamine levels in the diagnosis of
carcinoma of the prostate. ] Urol 114: 88-
92, 1975
9) hmE—: EMBREFC ST LEE - n - L
TORPARY 7 ¢ iz BT 5098, HEE KGE
99 : 113-125, 1984
Lipton A, Sheehan L, Mortel R and Har-
vey HA: Uiinary polyamine levels in pa-
tients with localized malignancy. Cancer 38:
1344-1347, 1976
Sanford EJ, Drago JR, Rohner T]J, Kessler
GF, Sheehan L and Lipton A : Preliminary
evaluation of urinary polyamines in the

6

~—

7

-~

8

~

10

~

11

~

diagnosis of genitourinary tract malignancy.

J Urol 113: 218-221, 1975

B, AHiEdh, FEERA, B R, U0

e, HAmEE, INBEES, W B|A, EEEHE:

HY T VTR == VFA AT LB IR

BECHSTEEFHEY 7 1 vEOWT. BREE

32 :661-665, 1986

R, FIERIA, /HEh, & i "

B, REZEX: FLOBRECIARV 7 1 v#l

B OWT. H3#H REUESEBESECRITBR

FRAY 7 1 v RS, WIRIGE 32 1 343-350,

1986

14) Milano G, Viguier E, Lalanne CM, Pastori-
ni P, Cassuto JP, Schneider M, Cambon P,
and Boublil JL : The clinical value of uri-
nary polyamine analyses in cancer patients.
Oncodevelopmental Biol and Med 1: 215-
225, 1980

15) Matsushima M and Bryan GT: Early in-
duction of mouse urinary bladder ornithine
decqrboxylase activity by rodent vesical
carcinogens, Cancer Res 40: 1897-1901, 1980

16) Roszell JA, Douglas CJ and Irving CC:
Polyamine-stimulated growth of cultured rat
urinary bladder epithelial cells. Cancer Res

12

~r

13

~—



1710 WRITE  34%

37: 239-243, 1977

17) AT « BEDEIEE o £ L2EIE B B3 5 BF9E
— MR A Y 7§ v ERIZOWT— Bl
TAEREEE 19 ¢ 820-831, 1984

18) BRI, PHERA, NHED, B B, K
B, RAEZEE: FLOBRBRC IEH) 7 3 vl
EEL2WT. W RELMORPRY T v
WREE O LY. WRASEE 32 : 337-341, 1986

19) Waalkes TP, Gehrke CW, Tormey DC,
Zumwalt RW, Heuser JN. Kuo KC, Labing
DB, Ahmann DL and Moertel GG: Urinary
excreation of polyamines by patients with
advanced malignancy, Cancer Chemother
Rep 59: 1103-1116, 1975

20) MITWHE NREE, R, WEERE =5

108 19884

W WREFERRBE £V 7 ¢ v, AR 59:
82-88, 1984

21) Russel DH, Durie BGM and Salmon SE:
Polyamines as predictors of success and fail-
ure in cancer chemotherapy. Lancet II: 797
~799, 1975

22) Horn Y, Beal SL, Walach N, Lubich WP,
Spigl L and Morton LJ: Further evidence
for the use of polyamincs as biochemical
markers for malignant tumors. Cancer Res
42: 3248-3251, 1982

23) BOMNEAES, W 15, L RERET
B, +B#k: CRP LEY 73 v, K
JRIE 59 : 97-104, 1984

(19884 1 A 4 HRAD



