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DETECTION OF POLYAMINES BY A NEW ENZYMATIC
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The enzymatic method for isolation and determination of urinary polyamines was modified to
measure the polyamines in the blood. High recovery rates of polyamine in blood by enzymatic hy-
drolyzation were obtained, namely, 101.94-4.49, for diamine, 96.04-5.49%, for spermidine and 104.1
43.3% for spermine. Furthermore excellent linearity was demonstrated. Within-run precision of
polyamine in blood was excellent, namely, in G. V., 1.15%, for Reaction 1, 2.11% for Reaction 2
and 2.799%, for Reaction 3.

This method was compared with high pressure liquid chromatography (HPLC), and a close
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correlation was demonstrated for all the fractions: diamine r==0.8824, y=1.367x-0.0417 (n==15);
spermidine r=0.9878, y=0.806x1-5.218 (n=15); spermine r=0.9764, y=1.068x—0.9195 (n=15).

Key words:

##

BY T I VIR RN EET KT 1 v T,
Bifpe 2 v S s BOGHSLEENL, 55 ViTMao
TEREEN S U B CEEFE Y H B &
DHIHT WS, i, 197148 Russell H2MEEE
CRFBHRERY 7 L volmERE L TR, HL
WEED~—7 - & L CHEERBRY, TolERIGHC
DN A2 DN E T 50H2,

MEFOHRY 7 3 vOREC oW, B 7
r=t /578 (HPLC) AV BRENLER
WD, XA ftElE s e < b 25 7ERRGEANL
EBEEY, 71 BHTEY REPREIR TV,
Linl, BEOSTRERTWS L o0, Bl s
SRR 5 PRSI RERD -1
bhbh IRERERERBEC T BRPRYV 71 v
%, HEBEM ORI B 2EE0 7 v EMLEESRE
v THEE S RlEET 5 EE IR L T
16D, SOl & OBERERAEL T, fiFEAY 78
voSsHERCEA L, WRMEGRE, FFERER
B, HPLC Lo #RABRD & oK 2 e
O THET 5.

Tl

Polyamines in blood, A new enzymatic method

Reaction 1 Spm., Spd., Put., Cad.
——
Dia.
Addition of PUO (around PH8.0)
Amount of H,0,=Spd.-+Put.+Cad.
Dia

ReactionIl Spm., Spd., Put., Cad.
—
Dia.
Addition of PUO (around PH8.0)
Amount of H,0,=S8pd.+ Put.+Cad.
_
Dia.
Addition of PAQ (around PH 6.0)
Amount of H,0,=2 Spm.

Amount of H,0,= Spd.+ Put. +Cad. 42 Spm
‘”‘“"—’D.
ia.

Reactionlil Spm., Spd., Put., Cad.
———
Dia.
Addition of PAO (arcund PH 6.0)
Amount of H,0,=2Spm.+Spd.

Calculation of Diamine, Spermidine, Spermine
Dia = K(Aii—Am), Spd=¥K(A1+Am—An-blank), Spm=%K(An—Ax)

Fig. 1. Method for differential determination

of diamine, spermidine and spermine

Heparinized blood 5m

Deproteinization

10% TCA 5n¢

Supernatant

Column chromatography

Centrifugation 3000r.p.m. 10min

addition 0.5N HCI

Eluate

Chromometry
— T

f

Reaction I (Spd+Dia)

{Colour former 1.30me
Eluate 1.50m2

Reaction I1(2Spn+5pd+Dia)
{Colour former 1.30me
Eluate 1.50m¢

Mixture 30°C 3 min

Mixture 30°C_ 3 min

PUO(500U/me) 1048

PUO (5000/me) 10224

Mixture 30°C 20min
2.25M NaH:P0Q,200.4

Mixture 30°C 20min
2.25M NaH. PO, 200u:¢

Mixture

555nm

Mixture
PAO20U/ne) 1048
Mixture 30°C 1Q0min

555nm

1
ReactionliI(2Spm+Spd)

{Colour fomer 1.30m¢
Eluate 1.50m¢

2.25M NaH. PO, 200.¢
Mixture 30°C 3min
PAO (20U/n2) 100
Mixture 30°C 10min

555nm

Fig. 2, Polyamine differentiation method in blood
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1) BRIk fREE AT A< T 7

SERMARERE, FRIMAC ~2 Y v In L 7e4fl 5 ml
ROEABRES 0% Y 7 = = EEE) Sml 2Nz,
3L < A LTz, 3,000 r.p.m. 12T 104
DV, k¥ S5ml &8, 0.5M Bis-tris 759 3

ml iz CRA LY. ToPfESRE ST AR -

U, $EK 5ml o T8, 05N HCL 3ml ©F
WLz, #3201 0.8x1L1em DA 4 v BEE
FEtboRHEHLL.

2) Diamine, spermidine (¢ spermine D45l
R

Fayg c 0.2M sk vl Y v oA — U v EEREET
(pH 7.3) 130ml ¢, 4-7 3/ 7 v F¥) v 10mg
KO TOOS (N-ethyl-N (2-hydroxy-3-sulfopropvl)
N toluidine sodium salt) 45 mg » HEEHEL 7.

BN 4D 7 2 vEMEEEE (PAO) 20 U/ml, 7
b Ly v g EER (PUO) 500 U/ml % Fvie.

R 225 M U VRS U 7 AW

ik 0.5M NaOH 1o CHRRIS i 5 AT
L5ml i, Fg@ 1.3ml M el « 1« TEfT
fo»te. G 1k 30°C =T 3 47f] preincubation
#%, PUO 500 U/ml 10 gl %fnz, 30°G 204
FIG &7z, fnA 200 pl ¥Ehnss, 533 nm i
BWNE (A1) BHELZ. ST 30°C T35
il preincubation #%, PUO 500U/ml 10 ul %
iz, 30°C c04MGE 7. RlEl 200 pl %
Wi, PAO 20 Ujml 10 gl ®jnz, 30°C C104
MG, 555 nm & 3 5Bk (Ar) “BIEL
fz. ROBIekApFafA 10 pt Z3RmL, 34 prein-
cubation #, 20 U/ml 10 gzl #jnx, 30°C 10 454
RE#, 555 nm kA WHE (Ap) RWELL.
TaRRoMERE Tl 0&HEY 7 2 vEERD L.
diamine=240x (Asss] —Asss] )

spermidine =240 X (Apes5 1+ Asssy — Asss | — blank)

spermine =120 X (As=5§ —Asss1 )

Blank 1355 1 CH 5 2R 1.5 ml o icik
BK LIml #ER L0 Av. B~
VIR MBS TR L, RS U CR 2R R JlE
L.

3) Bk v <t /578 (HPLC)

BRE R Ly 5 2 BHRERE LT

Table 1. Conditions of HPLC

Apparatus : LC-6A (Shimadzu)
Column : ISC-05/S-0504 4mmg x5.0cm (Shimadzu)
Mobile phase : 0.17M trisodium citrate
3.0M sodium chloride
: 0.15M sodium tetraborate
0.5g/4 o-phthalaldehyde
0.5 g/¢ Brij 35
0.1% 2-mercaptoethanol
1.0% sodium hydroxide
: column 70°C
: mobile phase 0.7 ml/min
OPT reagent 1.0 ml/min
: Teflon tube 0.5mmg X 300cm
: EP-210 (Japan Spectroscopic Co.)
Ex=345nm
Em=450nm
: SIC 70008 (System Instruments Co.)

OPT reagent

Temperature
Flow rate

Reaction coil
Detecter

Integrator

100 ]

® Dia.
© Spd.
804 O Spm.
©
601 /
8
401 /

207

Calculated value (nmol)

O 20 40 60 80 100
Theoretical value (nmol)

Fig. 3. Recovery of polyamine in blood

Table 1 /R L% HPLC & CHIE L.

1) ARnE R R O AR

BHEW & oIt A Y 73 v odRINELIERER O
B2 Fig. 3 iwacd. diamine o[BI 101.9 +
4.4%, spermidine OZ}i396.0+5.4%, spermine
DOFNIT 104 1£3.3%TH b, WP B
LN BERERFLERESE DR,

2) FREBUEEER

ERFAIES 0E SR bhic » TR - TR, 28
BB 1 231 15%, RIBT232. 11%, G2
2.79% & RIF I BRI B Rvie.

3) HPLC [k o Btk

AkE HPLC & o WEHERIC B0 5 SILWR
BHNEEL AT D ISEATHB.

WEOPEE RS diamine, spermidine, spermi-
ne OPic. Fig. 4 R4, diamine BT 5HED
Blicix, r=08824, y=1367x40.0417, n=15, sper-
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n mul/mé . R nmol/mé
81 Diamine Spermidine nmol/nt Spermine
.®
6 301 . ® 30
(&) °® T
= o &)
o, ¢ 1 904 . g
Ta %m . %m .
n=15 . n=15 ':'. n=15
| r =0.8824 | | r =0.9878 | r =0.9764
2 y=13%nx+00a17 0] % y=0806c+5218 y =1.068x—0.9195
e ® p o "
. o
2 4 6 8 10 20 30 40 10 20 30 nmol/nt
Enzymatic assay nmok/m¢ Enzymatic assay nmol/mé Enzymatic assay

Fig. 4. Correlation between Enzymatic and HPLC assay in blood

midine & %1} 5 FZ oIz, r=0.9878, y=0.806x
+5.218, n=15, spermine & ¥1;5HEOHEICIL,
r=0.9764, y=1.068 x—0.9195, n=15 OFFHENH -
7o
Azt HPLC :oficizBIiF/: fHEREAIE S
%.

diamine, spermidine, spermine D\ v¥Fiid,

%

BEE~— - L GREERERHERTCSEIT 3 v
3, R, MK MEHEY, BRY TR TRx
LB T, BRSBTS h 5. BEE
T, hEFROARY 7 I vORTRLIEE S BES hE
ERBRE LB I N TERLOIRRFHRY 7 I v ThH
oin. WRSHHEEZ LU HREOBRE I B\ T
diamine, spermidine, spermine D5 BT
HVETRTCo EREARE IR TWS. LiL, RF
RY7 I VHEBAEE RS 5 LXEMO & TH
b, REEBRE CRETOWBE PR B NEEI% iR
DAHBEWIL, HREHERSFENE Shb. 4BHE
R ABERE CIIBHZTIFITE 58, SREE TR
Tei e HEECH S, URFMBERORICRF 27 v 7
F = VHET 5 & X YHEER CoRBREETH
ZWEGERELH LY, FIRThhbhrWE L
o &k DB L URRER A FE L. B~
== L CoRBR EL2E LSS, AREBE T
FERECcE, roBEoaE PR, LR
EADIEHELTETHS L\ JAThHEY 73 vo
WEEFEReER L Bbh, bhbhulmb Ry 7 ¢
VI OGTHRER R I T,

BAEEC, MRPoEY 7 3 voSsfcBL T,
Cohen 5, Saeki 5 X b, 95%LL L4 mEREL
SR EEh TR Y, ZodThRMERPIC spermi-
dine 90 %, spermine D80H MR EENH LEHEX
NTHD, ZORDFRMIEAARY 7 3 V22 TDEE

-3

IREBEHE, ARG B i X v Tlebhb T
B, L2, AMRACLHEBEORY 7 3 vHiEE
HTW5B E D Cooper 'O o#FELDH D, FRIMERA
RUV7 I voLRTHHRY 73 vEREIRLONE
BchsrEEbhs.

AREE, fBAY 7 2 vERIER s GARE G-
BB T total & LTHIETE, HPLC &
OREFTR & B U CHIETH v, EEIRIIGH ORIRE:
BREWEEbR, $ELOERIBNET-T.

A B0 st A Y 7§ v ofmEIEERT,
diamine, spermidine, spermine D\ Fh i BIFix
ElREEZR L. BHEEZELZbhD v-rF THEHEES
Boh, FEREHNEDRIFC BEROCTESERTEE
LB,

BAEEC, PRV 73 vEHETAHEL LR
YENOERETHSD & Sh T HPLC XA
L O HEHRE %2 1T\, diamine, spermidine, sper-
mine OV BRIFCHBBGIEE .

PLEX b, dinEUAE, FREEEERE, HPLC
EOWBHEI VTR b RIFABERYRL . fEk
WEHEEL, WEe BT ARHEVAR CERFTE
BELESE S TE CERIES R ORER V<A TR
BT, REHRGORFLENIEYS THB &\l
wh ORI, BRMICIEE R FRATH S LBbh
7z,

% =

DES 1 8 3\ CHA U 7o U\ VB e BR SR X
HRBARY 7 I vARIBEREEEL, MFAHY 7 3
VDS HIERER TR, FOXEBIRE TNz

VEINENEREE ORI, diamine 101.9+4.4%,
spermidine 96.0+5.4%, spermine 104. 1£3.3% T
BH, WThLBRFBEEERLC.

I RERBR ORI, FBARELE 1=

|
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1.15%, Rl =2.11%, BUSIL =2.79% & RIT7a8
BrEonic.

4) HPLC & o BB 1Y, diamine, spermi-
dine, spermine D\ RIFaMEBIRGRAE LR
7.
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