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T, BEAOQAILFORES 07 ) BE RIS L UEHFcBEREAEREHCTHE L. 8 IgA, SR
IgA (slgA) B XU IgM BE, MACTRLEME B IgA © 198.4mg/100m¢, sIgA :176.4mg/100me, IgM : 23.9
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ERRATH 5,
ANHhofEs o7 ) vBEEST LIRSS
WO~ U Ll s, Efiicbis 2WEHOARLE
NEE LT slgh, IgM, 1gG BERZ OMAMELLE
S L I-ERE L, bAETRRME SR, £z, B
BAREORBC L THERRTIIEBMLONT
Wb, Br LEAOALTOEESER L UAFERE
GRY, AEECELICfEs THINLTWwa Z & 2HRE
LTwas 2, Zok s eEel, AAFORES v
VrEECHASAOBERRIEFL T I HEED
B, 2T, SEBL ZEEP ST 22,2790
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HIE Uiz, 3512, HEHOTMREROE» SRx 3 H
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R1 EEHFOARES 07 ) VIBEOWBIMTE
{mg/100m)
& IgA slgA Igt lgG
WIME) & E=F £2F F=E 2F EF &F EE
3-5 166.5 240.3 149.7 203.0 16.2 31.6 2.0 2.8
610 108.4 1197 993 1038 122 123 16 16
11-15 861 912 606 711 58 72 15 18
1630 839 829 526 545 49 39 18 16
31-60 72.0 73.8 47.2 52.8 2.8 2.9 1.6 1.7
61-120 72.9 76.2 47.2 53.1 2.6 2.7 1.8 1.8
121240 704 806 491 637 24 28 21 24
241-482 83.1 79.9 57.9 67.8 3.0 3.0 2.8 2.9
HIoA Y ZRRIGETW, FTACV—F —TREEZBRELE
200 el v g %, ) VEBEEETRY AF VY Rk 3 EEEL
oo CORVAF LR —NEHSHPUHEELTEN
N 100} 100 EEEE (o-7x=V Y7 3y wEinL, =8
B THRERIGEZT> 2. 04HOBRRIGE, RIGEILHK
2F ol & 55 ok - S B 2miNE, vE Ry S — E DR TERL 22,2
Al 4 —= ST ESTVR =R SHEKREFU-1100 (B8
5 S M| L | g W) % v T4920m CBSGRE B L e,
& 2 at 8 IgA, 1gM, IgG BIEOHIEIZ DT 6 MBL M0
2'\."// BES y b 2T, EARER, slgA BED
10F o . . N N -
_ RIS L T H 5 0%, — RIS Thentie
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s T A5 7 v -SRI b IgA, TgM, 1gG MW
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SE B FEE S 2 EWBLTEDS S4AUR F TOERILE
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Hip UHEE LRSI L 22,2794 2 S F o3
REURY, BB, chs OBEBEFHFOCTET LS
IBFLIERR 3 & USRI RS L CER L 12,
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3. IgG 7o > REEMEIE

IeG1, IgG2, 1gG3, IgG4 O 77 5 AMWE I,
The Binding Site #:#d EIA v b RHWi, T4b
B, BV T2 IADE Z7uF—LEERSS»UHE
EshlzeA 7oy 2 i, BERED 5 IZAILOE
w100 1M A, STCTI2GEO—REIEEZTT -
Too RIGHR, VT IEWEL, i vty sy—
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A, BRTOAMHOBEREIEET Y, KIGELE4100
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Dy a7 Y b ZEH i A EH B TE R R
Lie

gy o) VEE (8 IgA, 1gM BLU IgG R
EOMhofnl) it s8aEs nr) Y REDS
HHEE2 IR LR, WA ERELL slgA, IgM B
XU IgG o&BEE, *h ¥ hb5).8~T79.4%,
3.2~10.6%, 1.1~3.3% %R L7z, slgA B LU IgM
OEEEE, WAE3I~5H, 6~10HTHRD HEEZT
L8, [oG OSHIRpAT41~482B TR EEZ
TLT, 8 IgA 5 slgh 2EUI[WER, HEEE
IgA % SC Bl nwiik IgA OFFERERL T
24, ZHREHEIATEELZTRLR,

—F, EELHEYNCN T AEAE v Y OEEL
OWILHELEEI T Lz, WA EBL R
Igh, slgh, IgM B LU IgG o&ELLRE, £hTh
5.4~9.3%, 3.6~8.3%, 0.2~1.1%, 0.1~0.3% %%
Lo Eie, BAEZo7) v OolERECHT 286
HalE5.8~10.5% 2R Lz,

2. IgG Y725 ABEMBIME & UEEEEL

WHLEIR B X UEHR D [gG 77 T ARBEER?2
W, 85 RESRLLFLOTHHOWMILARLEZE 4
Rl

BB LULFELLTRIEBWTY, & IgG 7
75 ABER, P05 —BES L, WHHERES
ThE THML fro SFLHEE241~482H CR#FIFLED 2 15
REwZEL, & 186G V775 AL EFELT
EEEAEE R LU,

£ 1gG ¥ 775 AWEDSIHEHEH T 28727
APESELEES wES, IeG1l, IgG2, 1gG3x &
U eG4 0EERE, SRAMEBELTRE—ETD
h, #h2h#62%, 33%, 2%, I%ERLE,

=2 ZBOANI IgG V77 T ABREOWILIEEL

{pg/ml}
IgGi 1gG2 lgG3 lgG4

BILEE) &F EF &F EF &F EF &F FTZE
3-5 8.57 11.70 481 6.14 0.23 0.4 040 057

8-10 8.91 9.82 4,77 5.26 021 024 0.32 0.37
11-15 9.08 10.40 465 524 0.28 0.29 0.52 0.40
16-30 9.35 7.71 457 507 0.28 0.26 0.52 0.38
31-60 8.45 922 560 4.86 029 0.30 055 047
61-120 10.56 9.92 575 b.37 0.43 0.44 0.57 0.46
121-240 11.00 1117 5.88 5.77 051 042 0.52 0.45

241-482 1351 13.23 6.99 643 0.70 057 0.71 0.61
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{DMERD 5920 (%3), zodT, ALhoid
IgA BER, YA THEEE2TRL, BALHOETE LD
WP T 38 REN T3, B OERTLERD
WAHEER Lz LpL, FOEERSSEEICL-
THhaVELZ->TEYD, McClelland 9% Furuk-
awa'”, Lewis-Jones &™iTe< ORI ~EEE,
Goldsmith & {EHEEZHEL T3, DX 3 HEX
FIEHFEOES LB bDE#EL 503, Hl21F, B
BOTREORLS IgA (slgh, H#EE A BIUE
@ IgA) »&tel- 0, —THRSTGEEL#EE (SRID) %
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IgA BEORF i, HWAHFE T SERLSH S HER
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B A/ R IR LR S S

#/3 AhoEs w7 OREHE

S3471E (mg/100m1
BEF  EE GO SRk Pl
2/ $BlgA slgh [gh [g6
1977  Reddy et al (@) radial imnunodiffusion 1-5 335.9 17.1 5.9
1-62 A 118.6 2.9 2.9
1978 McClelland et al () single radial immunodiffusionr 3 3000 30 15
4 700 16~20 10
8-28 151 10-20 6
) 50-200 148 10-20
1979 Furukawa(10) single radial immunodiffusion 1 1461 250 100
3 1335 180 50
5 688 50 P
1981 BAQD enzyine immunoassay 4 50-200
1082 Chandra(13) radioimmunoassay 3 112 7.9 2.5
14 60 7.7 1.9
56 46 2.8 1.9
1982  Goldman et al {14) fluorescent immuncsorfent assa  2-3 210 200
128 60 50
3648 100 100
1983 Goldsmith et al (1%) single radial immunodiffusion 3-8 43.4 7.5 1.9
10-14 31.0 5.8 2.0
30-47 26.2 3.8 2.1
1984 Huang et al (16) single radial immurediffusion 3 243
6 86,7 9.8 6.0
1984  Ronayne de Ferrer et al (I7) radial imounodiffusion 0-10 212.8
20-30 171.6
1985  Lewis-Jones et al (18) single radial immunodiffusion 1 6270 6o 52.7
8-14 253 3.6 5.1
85-98 185 L6 39
1983 #hs(Q9 eRzyme immunoassay g~7 11;
0 T
1991  Hennart et al (2O) radioimmuncassay 7 160

slgh 122 20® IgA W] L SC rEh 2 HEEOE
KE-THELE#ERRL TS, 20D, HED
BRI ELitERLY, BHEEATOAHRSNLE D
Pl B ER R RIELTw B EEL LR TV S,
SEFEL2BEZALTD slgA BER, BELA5D,
Haung 59, #0149, Hennart 5D#Re L IZIZAILC
EER LI, 27, Goldman &k, AZLPOHE Igh
b oslgh &2 EREL, slgA 58 IgA OH0% % 5D
ZrrRHELTVLE, RAOERTR, slgh IR
IgA D64.2~88.9% % 5%, Goldman &WOERITLE
PP EVEERL.

IgM %, IgA RRWTAAFEELS FEhIRES
oS ThB, IgM BECHT I REER [gA |
BEOMARIZL 2 TRE>TwaH, &L OERE,
McClelland 5%, Reddy 5%0#&ICITVWEESR Lz,

IgG EErEYT 24 EOFERR, Chandra’¥® Gold-
smith &9OMERTWEER L, L, #5iZk
FLHA00ALIED 1gG BEDRIERTo TRV I L
5, R E COWAMEEBRBES P TR, BL2D
FERTE, WILH4 A MEOREAO oG BERE, #]
AO2EULOBEETRL, 20 L9 2WEIEL

X, IgG wRERMEbDTHoTz,

ZhETRAR, SEAVARLSE B0
WHRELT, EHERSTHEAIEA Y, a-F2 T
NTEVBIUSZ b7 ) BESHIELTE R,
ChesDEHERS LT 5 &, AAFOBRES T
S MEE, a-F 7 VTFATEY, ALY, T2
P72 ) ROWTEL S ThIFS THot, ¥z,
HEHE IS 3HRES a7 ) »OEFFLIE, Ogra
59 Gross SPOIREEICE L, BEALBKADORM
WEARTDSNLRP T,

£ IgG 77 7 AEER, ZFBAEEL T IgG
1>IgG2 >G4 >IgG 3 DEK %L, wTFho$ T
77 A bIHH 3 ~5 BOWHA.L D, WFH241~4828
ORI TEBEER L. ALFD IgG 7277 AR
EionTid, &, Kim 500 k- THRE
ENTWwa, Kim 2z L hif, [gG1, 1gG2, IgG
3BEUeG4ER, WA 3I~5BOMILTERTE
t, 37.2, 34.9, 3.4, 4.9ug/ml, WFHA22~36H DK
A.T25.1, 19.6, 1.6, 4.2ug/mEMES N TV D, &
7z, HE5E, 3 HOMFILTF h#h28.24, 39.68,
0.72, 1.04ug/mEBEL T3, BLDERTE, ¥
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FE3~5 BTZRZFNI0.1, 5.5 0.3, 0.5ug/ml,
WFLHH16~30H 8.5, 4.8, 0.3, 0.5ug/mdTH Y, =
NODIMEFELDE [gG #7275 AL bICEEERL
720

fesk, AFLtho LgG RmEsy & o £ Y Frhic
BITT2LEIGNL T, LkL, BT IgA H
%, LBMESEORFTESLET S Z ENREREATL
%, Keller 520304k, AR & fHAMEHO [gG 4 BED
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iz Kim &2 I At BHEMP @ [gG 727 5 A %45
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EREIEAH D 1gG 2 O-EFEA, R, BEmthos
BEEED b EECREWI E»e, ALTO IgG 2 3R
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720
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Changes in the concentration of immunoglobulin in human milk during lactation.
Nutritienal Science Laboratory; Snow Brand Milk Products Co., Ltd.
Norifumi SATO, Taku NAKANO, Yuji MURAKAMI, Tadashi IDOTA

The concentration of immunoglobulin (total IgA, secretary IgA, IgM, IgG and IgG subclass) in Japanese mother’s milk was
measured by enzyme immunoassay. Over 2,700 specimens of human milk were collected from 2,434 mothers at 3-482 days
postpartum living at various area in Japan in the winter and summer of 1989. The concentration of total IgA, secretary IgA and
IgM were highest at 3-5 days postpartum and drastically decreased according to the lactationzl stages. However, IgG concentration
was higher at 241-482 days than 3-5 days postpartumn. These immunoglobulins were higher in summer human milk. The ratio of
secretary IgA, IgM and IgG to the total immunoglobulins concentration was 50.8-79.4%, 3.2-10.6%, 1.1-3.3%, respectively.
Secretary IgA was predominant immunoglobulin in human milk during all lactation. The ratio of total immunoglobulins to crude
protein ranged from 5.8% to 10.5%. On the other hand, IgG subclass concentration was highest at 241-482 days. IgGl was
predominant during lactation and kept constant at approximately 62% to the amount of total IgG subclass. These results suggest
that human colestrum might protect to new born infants against various infection. Simultaneously, the present study suggests that
IgG may have a different role from sIgA and IgM. In further studies, the potential physiological roles of immunoglehulins for infants
concerning to anti-infection and anti-allegy must be revealed.
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