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Cation Exchange Column
(Hitachi # 2619F)
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H1 Scheme of Polyamine Measurement by HPLC

Ep s HRACHARKS T 2 £ERA EEE
LTwa, RFEE T, —iiERk, 73 ./ EHEK,
RRFERRR, S 37NV o T B
BO-ODIED, H SV F Y RISV F
B8y g AR BT A o b 1T
ST &, S, ARLDARNEI, AL3
Py, IRV BIU by riBE R
HPLC THIEL, MHEPREOR R, MIMHP
AIL R LA E i 2 L A s Mz L,
il o

1, ASLEHEOER
EEEHICEET 2 ERLTR . 041K TOR
HAF2, 43485, 2, T2TREO AFL 2 EER L 72,
ZDIh, BFOMERE, FROKE, HAS
%, HFHBEREYDET, HorUCORELE
W HE L 722, 2790 E 0O RIC L,
19895 1 ~ 3 AicH 7 k2R, FFET~0
AoA2EIA L L, KRy &5 2o
Wi, Thbb, SEEAHE3~56H, 6~10
H, 11~15H, 16~30H, 31~60E, 61~120H,
121~240H, B & UF241~4820 @ 8 HART 44T,
FREFNOHB - H TR 2EFOER2EFHET
DREGLT, SIS OEAILEREL ., %
7z, BAEEERREFREOME 7 o v 795 HE
wEER TR HE L, K1 OIS TR S
#16~90H DB SR T 2RE L THERNOA
AR 2R LT,

116

2, RYFIrOHlE

S 5 mlE25meDIBAK (B°C) EREL, BE
H50m & 4 B k52 1 MiBERE BN 2 T+
L7z, 4°CTANEHEL CTELHEZINRSE
7, B#k(Toyo, No.5C) k7 u~=wrF 4 A7
T ANT (7 TR, 0.45um) TREY 2 BE
LCHBARE Lic, RV T7 2 a4 ® HPLC
#EE (HIL) OREER 1 Rd, EERERA 4
VARIAEEE (HILA X ¥ b A A 32 HE 2619
F) %IEEM180ke/cmTH F & (6.5mm X 60. Omm)
WHEEL, ®) 7o HPLC #5480
Tro VBRERLZIZ0.2M 7 = EBEMTE (pH 3.9) %
Aol BHELERV 7 E X ko~ 7 AT AT
F (OPA, Sigma) %, V77 ¥a a4 (0.33
mm X 700mm) PN TR &8, SELER (Fhig
-  340nm ; BXEHE [ 435nm) TR L e,
OPA HEOHEX0.3ml/min & L7z, 47
i1 &b s TH oM,

KU F & rOERHG3EREL, Sigma ©
AN R (8-3256), AN E ¥ (5-2626), &
) s {C1541) B U b vy v (P-7505)
TYERE Uiz Wih B AERIR 0,999 2 D, T
BEOBWRERSE S h, '

& R

1. ARLRY 7 3 vigEoib3L Rzt

WY 7 & EE RN B S CEHBIICHEE
LicEREH2~4 WRT, £FAOT Ly ¥
VIBERE, WIHHEEBECCIEEA LS L Lo
7o, BRI TRV CEEFRLEL, WA
16~30BEETwaoniEmLE(E2), A
N3 YR, WL ST B 2 I
BHEZTHEML, ZOBEEALZES3). B
WORE L, BEEARERTEELOHNIKED
olze ACUVE VBB L IBIIEII~15HETES
B, BEFEHICIEANTEENOBROBE LA S
otz (E4), i, ACAIYrBIUTANIL
S rEEE, EELTETRWEREZRL L,
WL ~15H CREFHLOH PR 272,
EEALLATYORY 7 3 VBEOEHERLR
1LRRT, ARV 7 rOhTRBEENEL



Putrescine (ng/mf)

B2

Spermidine (ng/mi)

B3

Spermine (ng/ml)

= 4

HA RSB RS HiEE

50

B Summer milk
40 1 ] Winter milk
301

3-5 6-10 11-t5  16-30 31-60 61-120 121-240 241-482

Days after delivery

Changes in the Concentration of Putrescine in Human Milk during Lactation

1000
H Summer milk
800 1 Winter milk
600

400

200

3-5 6-10 11-15 16-30 31-60 "61-120 121-240 241-482
Days after delivery

Changes in the Concentration of Spermidine in Human Milk during Lactation

1400

: M Summer milk
1200 ] [ Winter milk
1000 -

800
600
400

200

6-10  11-15 16-30 31-60 61-120 121-240 241-482
Days after delivery

Changes in the Concentration of Spermine in Human Milk during Lactation

117



1995 £ 10 A

# 1 Polyamine Concentrations in Human Milk at Different Stages of Lactation
(ng/ml)

Days after delivery Putrescine Cadaverine Spermidine Spermine
3-5 18+9 ND 402423 793157
6-10 18+5 ND 514148  B55+79
11-15 269 ND 7234353 1,025£70
16-30 27+5 ND 647t 9 91042
31-60 2513 ND 495129 75763
61-120 24+1 ND 426:-69 70285
121-240 20+4 ND 435130 659 =44
241-482 26%5 ND 384133 61274

Values for human milk are means £ SD of two determinations, each of which was assayed in triplicate

on milk samples collected in winter and summer. ND means not detected.

# 2 Polyamine Concentrations in Human Milk Collected at 16-90 Days Postpartum in Various Regious

of Japan
(ng/ml)
Region Putrescine  Cadaverine  Spermidine ~ Spermine Total
Hokkaido 25 ND 561 828 1,414
Tohoku 22 ND 564 858 1,444
Kanto/Koshin'etsu 22 ND 555 862 1,439
Cyubu/Tokai 19 ND 518 746 1,283
Kinki 22 ND 485 736 1,243
Cyugoku/Shikoku 15 ND 512 719 1,246
Kyusyu/Okinawa 14 ND 529 780 1,323
Mean 20 ND 532 789 1,340

Values are means of two determinations which were assayed in triplicate. ND means not detected.
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Polyamine composition of human milk and changes in its concentration during lactation
Nutritional Science Laboratory, Quality Assurance Department*, Snow Brand Milk Products Co., Lid.
Hiroshi KAWAKAMI, Taku NAKANO, Tadao MAEDA®, Tadashi IDOTA

Polyamines are considered to be involved in cell proliferation and differentiation in many tissues, including the
gastrointestinal tract. Oral administration of polyamines has been shown to induce the maturation of the intestinal
mucosa in a rat model. We verified the presence of polyamines (spermine. spermidine, cadaverine, and putrescine)
in human milk, and determined their concentrations by high performance liquid chrematography.

Over 2,700 specimens of human milk were obtained at 3-482 days postparturn from 2,434 mothers living in varicus
regions of Japan in the winter and summer of 1989. Five milliliters of sample was mixed with 25 ml water, and then
with 1 M perchloric acid to precipitate proteins and allow efficient extraction of polyamines. After 20 min at 4°C,
the sample mixtures were filtered with filter papers and microfilters (0.45zxm). The polyamine concentration of the
permeate was analyzed by using a Hitachi HPLC system equipped with a cation exchange column.

Mean values of polyamines ranged (per milliliter) from 612 to 1,025ng spermine, from 384 to 723ng spermidine,
and from 18 to 27ng putrescine. Cadaverine was not detected in human milk. Spermine and spermidine concentrations
reached maximum at 11-15 days postpartum, and gradually decreased after 16-20 days postparturn. In addition, the
variations in polyamine concentration were observed in human milk samples collected at different regions of Japan,
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