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Abstract— A rapid and sensitive high performance liquid chromatographic method with UV detection
for the analysis of polyamines(putrescine, spermidine, spermine) has been developed. The benzoyl
chloride derivatives of putrescine. spermidine and spermine are separated on a p-Bondapak Cis reverse-
phase column with 50% methanol as the mobile phase. This method was applied to the analysis of po-
lyamines in the serum of normal human and uterine cancer patients. The results show that the mean
level of polyamines in cancer patients serum is much higher than that in normal human serum.
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Table 1— Conditions of HPLC

Table II— Conditipns of LC/MS

Column u-Bondapak Cis (3.9 x 300 mm,
Waters co.)

Detector UV detector 245 nm

Mobile Phase 50% methanol

Flow rate 1 ml//min

Chart speed 0.25 cm/min

Injection volumn 10wl

Column temperature ambient

Sensitivity 0.01 AUFS

Column p-Bondapak Cis (3.9% 300 mm,
Waters co.)

Mobile phase 65% methanol

Flow rate 0.5 ml/min

Injection volumn 51

Ion Source ESI

EN Voltage 1220V

MS range 200~800 m/z

Capillary celsius 250°C

Ale} % A|R - Putrescine dihydrochloride,
spermidine trihydrochloride ¥ spermine tetra-
hydrochloridet= Sigmarloll A T3t AAet=] &
3 2t AME9 3, benzoy! chlorider= Kanto
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Table III — Extraction effect of organic solvents
PU SD SP

Amax A Amax A Amax A

Chloroform 245 0.896 246 0.929 245 0.915
Dichloroethane 225 0.605 226 0.621 242 0.909
Dichloromethane 247 0.809 242 0.907 246 0.909
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Fig. 1— Total ion chromatogram of the BC derivatives by LC/MS.
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Fig. 2 - Mass spectra of the BC derivatives of polyamines. A : PU, B: SD, C : SP.
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Fig. 3— HPLC chromatogram of the standard mixture
derivatives of polyamines.
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Fig. 4—Typical HPLC chromatogram of the BC deri-
vatives of polyamines obtained from normal
serum sample.

.

) Fig. §— Typical HPLC chromatogram of the BC deri-
vatives of polyamines obtained from uterine
cancer serum sample.
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Fig. 6 — Calibration curves of the polyamine standards.
B : PU(r=0.99968)
® : SD(r=-0.99898)
A : SP(r=0.99864)

Table IV — Amounts of PU, SD and SP in sera of nor-

mal individuals(ng/ml)

No. PU SD SP
1 91+0.9 82+0.5 N.D.
2 67+0.7 7109 N.D.
3 66+0.6 60+0.6 N.D.
4 63+0.8 59+0.6 N.D.
5 74+0.8 55+0.8 N.D.
6 44+0.5 43+0.6 N.D.

N.D. : nondetectable
Mean value of three determinations

Table V— Amounts of PU, SD and SP in sera of uteri-
ne cancer patients(ng/ml)

No. PU SD SP
1 223+2.2 1034+8.9 285+2.5
2 280+2.8 956+9.7 384+34
3 622+5.1 937+8.3 N.D.
4 342+2.1 724+6.4 N.D.
5 230+1.9 896+7.0 3791117
6 730+6.1 801+6.8 564+4.5

N.D. : nondetectable
Mean value of three determinations
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