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Mn | UH YRR F Y FYRLY =¥, T BORE, WERE AT, U6 R OERER -
Y EF— 7 LA OREEOWIT7 & SE) 7 & VYRR

Fe |RMEOANEZ TV Y40, MBAORILE SRZHAIML O - 2ARD FZ s OfR%h L
SR, MIOT b= A WE 7 & fEFnRE

Cu | 7V=9VANANNY Vo—, BEOWHE SEEOEEEEAN, FkRy, Ik FhEs L
PR AHBEASEEN ) < 720 DOW G % R Y

Zn | S00MEEILL L ORSEOWIICLE, WS Z KM%k WRIINE T, RERE 5 R0, WA -
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o720 MAELZBOREIZOWTIE, FTFFIR»SH
R, fRE, BHBZME L7z, 129 0% T, FFQ A
THICREBEEI N TR h oA, METEEZUET S
72ODFANALE LTz A, REFIRAT DL ]
HEED & B N2 By 72TONDIRIT % 4T - 720 TONDEE
FLH » Cr, Mn, Fe, Cu, Zn, Se, Mo % ICP-MS
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LCAhRWEHINIZH 5720 LALAEDS, Se & Mo
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x2 ER1NBL3IAHADFFQ L SEHELURAROMETHRENRE (XE11H5—

BB &L

THERR)
B 1%H 3AH H AR N FRHIIEHE  (20204F- 1)
Mtk
n | V¥ (SD) n | V¥ (SD) LI~ O HE SN
Cr (ug/day) 79 7.7 (3.0) 54 7.1 (2.7) 10
Mn (mg/day) 79 2. 5 (0.6) 54 2.4 (0.7) 3.5
Fe (mg/day) 79 7 (2.0) 54 7.6 (2.1) 9
Cu (mg/day) 79 1 1(0.3) 54 1(0.3) 1.3
Zn (mg/day) 79 | 8.7 (1.9) 54 | 8.4 (1.8) 12
Se (ug/day) | 79 | 53.5 (11.2) | 54 | 51.6 (14.4) 45
Mo (ug/day) 79 153 (43) 54 153 (47) 28

xR3 E#1HALINADEIAPHETTERELBEEDHARDHRELDOLE Lk 1Hh S5—EbcdZE U TYERL)
21-89H 5-191H

%ﬂiﬁi LA 3% A (Yamawaki 2005)'2  (Yoshida 2008)
JCHEEE

- n ¥ (SD) haef (25p, 75p) | n ¥y (SD) thuii (25p, 75p) ¥ (SD) n=129-557 P (SD) n=79
Cr(ug/dL) |79 1.0 (0.8) 0.8 (0.5,1.2) |54 0.7(0.6) 0.6 (0.4, 0.7) 5.0 (3.3) 0.17 ( 0.26)
Mn (ug/dL) |79 0.9 (0.6) 0.8 (0.5, 1.1) |54 0.9 (0.7 0.7 (0.5, 1.1) 0.8 (2.2) —
Fe (ug/dL) | 79 165 (163) 98 (46, 260) |54 62 (38) 55 (34, 82) 180 (327) —
Cu (ug/dL) |77 58 (23) 50 (39, 75) 54 34(14)  33(27.39) 34 (19) —
Zn (ug/dL) | 77 300 (130) 272 (218, 379) |51 168 (95) 177 (90, 238) 177 (108) —
Se (ug/dL) |79 2.4 (0.8) 2.2(1.7.2.9) |54 2.2(1.1) 2.1 (1.6, 2.5) 1.8 (0.4) —
Mo (ug/dL) |79 1.0 (0.9) 0.7 (0.3,1.3) |52 1.1(1.1) 0.7 (0.3, 1.4) — 0.54 (0.53)

82 (82)
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INEFTOHEELE L —HLT02Y7 91D G
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ORFUPTEEDIZ SO ENETHREVAEDIZY, &
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72o LALEDS, 3 DOROBFIRNG I L
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x4 ERHDALINHAOBADPMETHRRELBAPIEREROER (CTH1H S5—ERLZE L TR

1R 37 A
e I A F— EE| Wi pAALY | A F— & s} BRAKALH
Cr -0.16 0.072 -0.11 0.0080 0.17 -0.070 0.14 0.19
0.16 0.55 0.35 0.95 0.27 0.64 0.34 0.18
78 70 71 71 46 46 46 46
Mn 0.086 0.13 0.19 -0.20 0.57 -0.070 0.57 0.017
0.45 0.27 0.11 0.099 <0.0001 0.64 <0.0001 0.91
78 70 71 71 46 46 46 46
Fe 0.27 0.27 0.33 -0.097 0.71 0.038 0.71 -0.099
0.018 0.025  0.0050 0.42 <0.0001 0.80 <0.0001 0.51
78 70 71 71 46 46 46 46
Cu 0.011 0.47 0.066 -0.25 0.13 0.46 0.094 0.099
0.93 <0.0001 0.59 0.041 0.40 0.0014 0.54 0.51
76 68 69 69 46 46 46 46
Zn 0.14 0.096 0.12 0.13 0.053 -0.084 0.058 0.21
0.24 0.43 0.34 0.28 0.73 0.59 0.71 0.17
75 69 69 69 44 11 14 44
Se 0.15 0.38 0.23 -0.39 0.44 0.22 0.43 -0.0094
0.19 0.001 0.049 0.00070 0.0020 0.14 0.0026 0.95
78 70 71 71 46 46 46 46
Mo 0.26 0.27 0.33 -0.40 0.51 0.11 0.49 0.025
0.024 0.024 0.0048 0.00050 0.00030 0.48  0.00060 0.87
78 70 71 71 45 45 45 45

FUEFEE FERRFZOMBPICB VT, FEHIEGRE, TEEIPMHE, TEEnBZ2xRT. $28ME2°P <0.10, KFEHP
<0.05% 7.

A oO#FLP R ITTR IR LR OMBE Z 7279 Fe % Cu
ZEDIZNLOPDOILHET, MEIILEME D LORER

S

IR T, EERBREOMBEL W0
ETCHHIRENWI L TH S, MEITLEDOLNTDH,
Zn, Fe, Culd, B3LWiRE 23 2 L0 EE MR
WHAET A TV AR=F =2 LIRESMSNT
BY, BREIBEFICHEIATVEEEZEZLATY
2719, 2h b 5F, ENS ORFLPRIES, i
DR R TC IR R TR F R AT L & AHE
T5EVH)HER, TNOOBITREOTEIL, M
HIOTEFF R LB 2 ME 7220 Tl R <, METH
&9 LR R ERAH L oMK ICTE§ 2 85 OfF
ERET LD LN, S OICHEEREWI &I,
Cr, Mn, Fe, CulloWTid, R of#HEER
BEEAIBS 2 L WA HEAH V0, HHLEREE
REBIIIC REFLIC P WS DI ASAAE T 5 2 L1dE 212
LV enn, FAboitlBiomEzvad s
&, WEITHE L AW B0 3E OB A3
L, BIAHOMETHREL, MALE»ERLG6
A A OB RERHIZHEICEINE L WL 9IS,
PR ICRIBEE L, B CREIShCwboT
7wt Ez bNhiz. PR OMEITHEI R 2 F
THETIZOVTIE, REHOZ LS nWEEZ LR
72

BEFLH O TR EE O S & i3 A 8121, w
KOPDOREERLTHREMBR L2 TN % 5%
Vo NS, LD XD REMOTA P HEICRIRE L
HWE L Z2EZRE L2 NER S 2w, FRE, A
Fl & Vo 2RI LRSI A T, Yoo kKT
ED XD BRBRBORIRDOMEONT=h L VIR
IRTEMRDH 5 Z ENEFE L, SR HD, #1115
ERD PR L7z HROE A 2> 5 1% 5 17 B i
BEITEIEER, BTN 1> 5585 kR T
HHEVHIRADRH L L OO, FEIIEOMBKEIERR H
FEEPURR D PFETHEL T 5720, BImoSE
REZZE L 728 0HE L OIS TRETH L &%
A bz, KIS, LD LI TR ME IR
ERE L7 EEE LRI R 5% v, B o
Wt K OMEX, FEEITMELREOWETH L7
O, MEFRORENBEE 25, 4RABIX, B
TEAFTES 2 AP ETCRIRIEZ N E T 2 HED %)
T, BLIEMEEZON TV ICP-MS % v
B PR ITRIRE 20 L7z K 15ER O HAD
i Tl1d, ICP-AES #:'% 8 X 08 ICP-MS #:' A3
HaEnTBY), 300HEZHIKT S LITTRETDH
LEEZON, B, BIALOPESRMN T4b

AR Vol.74 Nod 2021 83 (83)



84 (84)

x5 ERNHALIHAOBIAPMETHRREROMEER CHA11H S—ERLZE L TER)

1%H
(Few% S Cr Mn Fe Cu Zn Se Mo
Cr 1 0.29 0.18 0.33 0.31 0.24 0.24
0.0088 0.12 0.0033 0.0069 0.031 0.036
85 79 79 77 77 79 79
Mn 0.29 1 0.44 0.56 0.53 0.66 0.48
0.0088 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
79 79 79 77 77 79 79
Fe 0.18 0.44 1 0.28 0.19 0.54 0.31
0.12 <0.0001 0.015 0.095 <0.0001 0.0047
79 79 79 77 77 79 79
Cu 0.33 0.56 0.28 1 0.65 0.70 0.42
0.0033 <0.0001 0.015 <0.0001 <0.0001  0.00010
77 77 77 77 75 77 77
Zn 0.31 0.53 0.19 0.65 1 0.42 0.21
0.0069 <0.0001 0.095 <0.0001 0.00010 0.065
77 77 77 75 77 77 77
Se 0.24 0.66 0.54 0.70 0.42 1 0.52
0.031 <0.0001 <0.0001 <0.0001  0.00010 <0.0001
79 79 79 77 77 79 79
Mo 0.24 0.48 0.31 0.42 0.21 0.52 1
0.036 <0.0001 0.0047 0.00010 0.065 <0.0001
79 79 79 71 77 79 79
3HH
eI Cr Mn Fe Cu Zn Se Mo
Cr 1 0.47 0.36 0.42 -0.32 0.24 0.32
0.00030 0.0075 0.0015 0.023 0.085 0.022
54 54 54 54 51 54 52
Mn 0.47 1 0.86 0.39 0.055 0.69 0.48
0.00030 <0.0001 0.0038 0.70 <0.0001  0.00030
54 54 54 54 51 54 52
Fe 0.36 0.86 1 0.44 0.069 0.81 0.62
0.0075 <0.0001 0.0010 0.63 <0.0001 <0.0001
54 54 54 54 51 54 52
Cu 0.42 0.39 0.44 1 -0.17 0.51 0.33
0.0015 0.0038 0.0010 0.23 <0.0001 0.017
54 54 54 54 51 54 52
Zn -0.32 0.055 0.069 -0.17 1 0.17 0.059
0.023 0.70 0.63 0.23 0.23 0.69
51 51 51 51 51 51 49
Se 0.24 0.69 0.81 0.51 0.17 1 0.59
0.085 <0.0001  <0.0001  <0.0001 0.23 <0.0001
54 54 54 54 51 54 52
Mo 0.32 0.48 0.62 0.33 0.059 0.59 1
0.022 0.00030 <0.0001 0.017 0.69 <0.0001
52 52 52 52 49 52 52

HIUKMOMM T, LEAMBRE, B PHE TERnBERT. MEP <0.10, KT

AP <0.06% 7.
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Trace element concentrations in mature breast milk of recent lactating Japanese women
Tsuyoshi Isojima
Department of Peadiatrics, Teikyo University School of Medicine

Breast milk is the optimal nutrition for infants and contains all the nutrients which infants need for growth and
development. Many trace elements are essential for an infant’s growth and development during early life, although the
amount of these elements required is low. It is reported that their concentrations in breast milk vary depending on social
and economic factors. Nevertheless, the present values available in Japan were derived from lactating mothers
approximately 15 years ago, so we have recently updated values of their concentrations form recent lactating mothers in
Japan. Trace element concentrations from our report were widely distributed as previously reported. We also found that
there were significant correlations between several trace elements and macronutrients in addition to inter-element
correlations among almost all trace elements. On the other hand, there were no correlations between trace element
concentrations and either mothers’ intakes or infants’ growth. We speculated that there should be a certain complicated
mechanism to balance each breast milk component in total. Our newly presented values can be widely used as a
reference not only in clinical settings but also in public health situations. Further investigation is vital to uncover how
breast milk components are regulated.
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