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BAPOREZRIIBROBNICHFET 2WE»BI
KBITT250THY), BROKNICHEETLEEY
BHLBAPIIBITTAI LD IT. £L OkEGH
DEXRMEIBRICER T2 L2020 T, BE
KHERICL ABENH TR WR Y LR~ IS
ZwnEEZohI$. LaL, BEEOWEIIRED
BROIRHICERL CRBIZBEFE T 21T00) T
., BAPOEHIBACBITTA2OTRIADOBEY
VWHEOREIBROENBEIEL 20, BIBEFHLEY
B XA FLESME IR 5.

II. REEEWEOLLPTLT A4 ¥ B HE
Ko TWADEAEY.

FAXF TV VEENOVIERVE VBT oNEE
2R LTHE LI LEEE (RVERIRC YRGS
% % ¥~ ! polychlorinated dibenzo-p-dioxin) % % &,
BRLRENDNEERENEDT, 1bFEWHEE I
BESLF LA, REFAZEOEROBIZHEEYE LT
EESRTLIVET. " CAHAREEREWERET S
BICLIERRIEEZOME LTELHEEL, RERY
CIKTOHLPHLZDT, RBEICIIBELTLEW
I7. YA FF2 U 3BBERLOTKIZIZBITEEA
P, HARRUCEET S L EYEHIC L W EYDOERNT
RBICREZEL, EVEHOBMCHEETLLDIE
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CHENBENEL 2V ET. ¢ MiBPEERTER
THBIZ, EPPICERL TS5 4 4% v 2L
FTAHIEWINFERESNATT.

b FOBHICA T A4 X /i, BRTORE
A%, BHPRICEREINKEICERESEML T
WwEIY.

FAAXYOEFWICIE, ERSEILHThAE
B EUROEARHKERS L EO—HKEHEDIZ
A, RREN. RSN AME#EN RERENOLE
HEANHOREIIEETA I LAOATVET. &
NoDOFEHRIBHTHETHZDOLN, ABHFEEN
HAHEVIIEERMIEE LILEDEOP T, BIH
BETCRE~NOEENBENIYWETHLEhb, ¥4
FF Y BERASMBICRDE L

D EEEDOLEWE /L 2 DDTR BHC & &
DBERPFRH L EOPIZHERICERLERICEE
THLODFERAPELEINDDOLHY T, F44
XY VRERLEVOICRE LA SMDOTERN
EHXY, BOTHETRREICEETAZLILERS
A R s ) I 3 Y A
Il. ¥4 +*%vOME—QERE

FAFFI XS ORSEMBELEL, PloE
FRTARYEIAY RV T 5 ¥ (polychlorinated
dibenzofuran) % PCB (polychlorinated biphenyl) @

EUEIZL A AF LV ERAROBHREZRTOOHD

NET. COOWEFDTAAF TV EEFETICE,
FAAXZ Y YEHOPTHEDFHLITRY TCDD (2,3,
7, 8-tetrachlorodibenzo-p-dioxn) {Z¥RE L TEN 2T
OFEHEFOD (FHEMAE) EEL, WHPIC
FAFF IV oHELTENRLZTOFEENE TN %
ZLTwE T (FH%ME: TEQ: toxic equiva-
lents).

—4£0Of, EEERLTIESHEEEZILNS
FA4F ¥ VEOBEYHE— HEEE (tolerable daily
intake : TDI) & MU % 445, AR T® TDI X 4pg
TEQ/kg/day & EhTwE 7.

V. BROYAF X /HiER

BAHIZEEHI LORAFEINTVWEDT, &
BOKHADOEEICERL TV AYI A XL VELRE
LRIIBAPRBITLET. BRBOIIFF VU
DBREIIRE 1g 720 ¥ 24pgTEQ TV . LR A —
EMICHATIBALOBRITEH C—HICHAE lkgd
29#100ml T3, oz, LRBEIERFHLT
90~100pgTEQ/kg P¥ A * ¥ ¥V VHEBNT A Z &
2%, TDIDH 2B EOHEEEY FT

BAPLDOFAFF Y VRICEVAROEFEICRE
BRI EFARL DI, 1EOBSTHELLZEAL
FEBEOHRADOHAEERTRMANOBEBIZLEER

BANEHESRME 1B 75

BOLhTWERA.
V. ¥44% 3 v HED L RI-BHLHE
LBRBAEANAL T TDIDMZEICOREY A+ *
VUBERBRTAI LRI Y. LrL, BALH
ATHHBRIELBROATEY, 20OBOBIEN
LRI NE—EOBICERT 2544 X VEORIE
FHTNETDI L W EMEE LD T, FAROFLRS
NTWwaLEZOLND | RFOREICEENHALTY
I eds, FEMPBRIETHHR SFBEKLR
YRILDEL DFEEXERT DL, F4FF T VEB
BD7-DIZBAEHETELEIZVWEEZLTT. ¥
72, LROBAROTA A XL VHBREIISE 1 FH
EL-HOBAOMEMTHY, #1FOHALTH
BORETOF 4143 YRRBERETTA0T, &
2FUROROBERICIRBALILOHERIID L %
DET. '
VI BAHEFROEL
BAFOFAF XL VEBEIERETH L Z LAE
T LVOTYTY, bHPEOHEROBAFOII4F
UROBERRIR L X ) OEEETMEBIICSH D
1970 EROB S BD 12> TWET. FHISRL T}
FAFEY UREONEDDOMETHIEHEIC LT
Wi, :
ot
BAOEREEBILGTOT A A X v HERREZ
BTrE, BIRTIVAAF L BRZBHICBIEE
APETALEREVEREREINET. T HORE
HRMEIRZTAFF Y Y HICHET 5 L BAFE,S
DEBISLILEWEEZLREY. LAL, B
2IDRELRDDOETH-DICREFTEMNEN L Y —
RBo#gENEEInT .

BEXR

1) BEFFALTFI V) RA/EHEERS. ¥4 4%
YD) A7l EE C hIRERBAR, 1997

2) $M # BHEFAFFT V. ERAROER
2003 ; 52 : 2289—2295.

3) BEEH#BEME. 435V OADE~DEE
ZFOMOHREROBIICET 2HE—FICEA
*Y%ﬁ%//ﬁ@ﬁﬁmwmt%ﬁﬂ%ﬁ%é
CRITTHE— I 16 £EMERESE, 2005.

1. BEOKRSR - RV LRI

FBEE (RERREFEZHNNER)

LB
BIMEOARMR, KE RE BTFHERK EH
#HoETLI AMShTwET. LA LedoBEDR
B, TOEBRIIAVONLIEROFLLIINTEE



FHIGETR1H

B0l [BASSITFohiEWwEBo4] LT,
BAMELH X oOBEARONET. T4 (88U
FEPSERIHE RV EERIOVDbI] EEHR
BICEALIT EXEROBRMNIEIC £R ER
BARS~OREOEEND ), [BAPORSICHT
ZELMERLL TRV E OBHTRARIES TS
BT, BASHRIESES] LTI ENEL AL
hid. EHOBA~NOBITERFLERL, EBOR
~OBFTEYEE - FETHZL, EFOBERLINE
THILFLETT. BECBENOERIRSHOIE
BAXARIYT. FHEIBEXMB L, FIICER
ENTWABERXBESBLTF S W,

L EROBAD~OBRST

1) BEOMmMED SBANOERNOBITIZIZART
R E GERRBR R 2 A5 A H8) B & 0ER
MR (BB R Y 7, 72 AT L SRR BRNhE A
MRAMCHEDEZALTHR) 250 3. F02H
ST aERBEORONE Y. EROBMEL LT
OsgtaktE, Rt ME-AEEAEOEY, £
LTHFREDASVERDIBLPABITLLTV. @
M/P (M : BLHBEE, P: BRmEPiRE) 25K
EH (1 LU T) BBAF~OBITID 2. OFREO
RUWEARGERFOERIL, BICERT 2ERESD
VES#

2) WoEH: LT, OBBOBENKRAZD, i
WCRBRRER 1220 A ETIRIBICERMEBINR
v, OWAE WALEH EXOBALPBEEICE-
TEREXRI T,

3) BROFME LT OBEABICEASELIS
7D AR OMETOEFBEHSEEL . FE
DM OBEAREICL 501k, BIREHOBE I
BEE® GO 1~4BREE 222 EHE AN

Y. QUAOEMIILHIKE VD, BAENFDZ

WOT, BNOBITIIV V., REBEEAMIZGILOMRE
BHCEALERLLT W

I RAOBITROEE & T

OROEFRBNE =FEFHOBIATEEXHILE @
EHoBHPEE=BHOMFEHEEXM/PE @
RO MmAEFRE = ROEAIRIE < B OEENFIH
R-RBorzy7s5 2 Boryrsririz, KAE
H# L TZE% 308T 10%, 34~40 38T 33%, 44~
68 BT 66%, 68 WLLETI00% &7%5.) RO
FEFENE = RoEMBNE - BROKSE (@it
10% DT % b RE)

III. EHOFEHRINE
OBAEEME (FHXEL) 2R E [HEABE
5| Tk, mORERLFERLLRRIIZ-oTw
3. RAXEORRTIE, EBOEREOEHRL IR

937-(99)

ELBEVYEDHL1DRAXELNOEREEDDUE
BHhEd. Q7 2 ALRBFES (AAP) BBES
SIIRBRLTVS [BAST~OEHB L LEHED
BIT] R WHODH A FI4 v [BALBE~NOEY
B’E5| 5, BRAESEL LT [HIFlAE (RBENR
) ), TREIHRIZE ] ELEED IR REE G (—RK
D B) I EHHY I3, NEHE BIARE I
)oK, HRMARE) IRABCERRS T 54611
FCEEMNLETT. BRofiEMn, BALERRE,

HEIZOWTERLIT. "VEVERIZIEEETY.

T ANWEKYTIF, zusA7zz=a—V, FrI3H4

2 VREBVLWHFREROE SN 7.
IV. BROERKRGEOETA

BRAZFIEDH LI TELLETERME - PLVWET
TELZVWPRELEYT. B2LEAH, KERETIE
LET. BAEERLRF T LD TEALAFBORMICIRE
15 &RERGTERMRSERETS. EHEH
h, EEITREERLCHICER SN2 RORIEITD
WwT, 50 LOBHICELZ, RoRiix L {BEL
E3

1) BAPOARORBIIEBERIZIRNDD
HHPATAZE : cyclophosphamide (=¥ F&¥ ), ci-
closporin (% 5 4 2 2'¥), doxorubicin (7 ¥V 7 ¥
~), methotrexate (A b b L ¥¥—})

E2) BAHGOARIIEL DL TEHAEY  am-
phetamine, cocaine, heroin, marijuana, phen-
cyclidine '

FE3) —%ISO)?L%G:%%&%Q’%&@T?: HEALPR
DOBFIZEE R T <X KA acebutolol, atenolol,
bromocriptine, aspirin, clemastine, ergotamine,
lithium, phenobarbital, primidone, sulfasalazine

B 4) BAPOILRANOEBIIFHEDY, Baod
BEH © BAKE) alprazolam, diazepam, loraze-
pam , midazolam , perphenazine, prazepam ,
quazepam ; (T 9 D %) amitriptyline, amoxapine,
clomipramine, fluvoxamine, imipramine, nortrip-
tyline, paroxetine, trazodone ; (ViM% ) chlor-

promazine, chlorprothixene, haloperidol. trifluop-

erazine ; (% @ fi1) amiodarone, chloramphenicol,
clofazimine, metoclopramide, metronidazole, tini-
dazole

BER

1) gtk BHEMKS B AEMES
2004 ; 34 : 1193—1200.

2) FEEAES, IWNFL BRLE (T Y —BHROMEA
R L BILRE. DNRAR 2004 36 : 747—752.

3) FYNIEA, f  BUER. BHARE L BALWE g
& A7uo4 ¥, mEmE— BEMESE 2004 :
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34 : 1435—1441.

4) HEHF BATFLILZFTTWEHIELR
HIETHhRELERTLLIH? FEHEW
2004 : 50 : 57.

12. BEEBERORBLNETS S

HBABRBER (BBAAZEZE/DIER)
el

EHAGEROXBERLEZRIELLLT, +

DERBEROBEREFLZVETIIHAEL TV Z

&, RRMESRCREICHAER BRI REE

BE*BLIZLPREL L, RED-DOEE
EHIDOERBLEEBNEVIE, REMNDITONT
3. ABRTE, KAFAEREEBERELZLIDL) LHE
BERETZC, EHEAEROBIREICOWTHHR
LzwEBwnEd.

I ERHAAERICBITA2BAREOHS

BEHAEFEROBARZEOMSIZONWT, ATHE
RERBLA-ZHBOMEIHDF T, Thorn Tl
DEFTEUTOLICEY T

1) feeding intolerance #3472 \»

BAPIIEITAL LEEREREAFRI 2 b 72 2,
BRBHBRIEE) ¥, ZOMROEFDHRIZLD
B fullfeeding i2ET A EHNTEL VDR TY
Y. BRETIR, HABREEASS, FEFHIFR+
B THoTHIEOBIE BV TARRLBILE OB
ZRET ST L HIIZ, B3I X % minimal enteral
feeding (3 2 \ i3 trophic feeding & W\ 3 3) AE
{FTbhbaEHihoTET LA

2) RRBE, HEWRBEREME L (NEC) ORMEID 4
vy

BIAIIZE TN TV D84 2 R E RN -
HREMWICEREBHICES LTV ET. 2o, BER
WA LBEL»SOBI GRBIBRL) [CRERE
REETAWEFECETRTEY, ATHICHSN
TNECREAPLVWEROVEDIZHIFoATHE
7.

3) EYENFIAENE

BALRIXEZOSARME & EBARKEIRAR
V7 CHRTRRENFHE bR T Ed. &K
AN LRY) Y, BBEREREITBWTEORER
BETY.

4) BEFHISL

EHAEGER —RARBIL L EKBEKERAIV
JTHBETAL, BBOIZINT-8EBINIQ IE
WZlhh, REENEOZEFRZZIEETILY
bhTwET. BILIMEBEKERAI VI ITHERT
EABRI AN —-EHENI VI 26T,

BA/RNRRZSME $111% $75

WHEIIIFEERBUCEN 2wz, BELLBIHKE
TNERASVEEEBERORELRTO TRV
LRI T E§2,

II. s#fefsl

1) BILEMTOMBES? _

EHAERERICHTI2BAXREORN G EE 2 1T,
AT BALE - BIRETRETT. L, BIHE
T, EQICBEBAKERICKA 2 REZNHE
BHPELET. RELELLZERZOTZL DD, &
BE, ANyoA UYT ZFo#HELLCE&ZAN
ERHRBEAR, RRERHAUBRBESREIVET. £
DIIA, FrIYARESLED LIFLIEIRZIREL
S

a. RBERHEEEE (metabolic bone disease in
preterm infants : MBD) '

MBD & i3R#BBIZA SN S R UELLRBRL
EXBBLZDOTC, ThICEYEENERLY, &
FERZITIEDDVIET. COFERRBIINVYTLR
VOOBELBROT VNG VAL BbDTY. M
BClREA 4 BUBIC R > TERIIBEILDOH NV
YILARY UDBEREIND LI, FOY—2F
Bt 34~36 8 (BBIBHOEREBR ANV YT AN W0~
150mg/kg/day, ) ¥ 7% 60~90mg/kg/day) TT 7,
CHhX Y URHCHA L BRERTRANOEREH S
G EY. BHAKEROBESEAICLEZSE I
AGNVOBENFRML T T, KRNOEREI LBV
AR, BABOINYTLR) YOEEEVL WV
THDBREARICLZYBETY. F2ELREF I
B0 TR OEKEEBICBVTH Y Y OFENEM
THZELIZE o THEW Y Y REZREVIES NS
728 MBD #RIEL T .

b. ZEHEDOALE - REAR

BAEMCTRIEHNAGKERLBET 258, ZOK
HICLELZEHBIE? 3g/kg/day &5 £ # 250
ml/kg/day b DBEABVLEL Y T T4 (FHE1
PRUZROBAHPOERERAREY 1.2¢/dl & LCEr
), EBCBIAZTORABRL MR T L iI3HE
T, BRERMESCRELARSEL T T

2) Bt

a. HM

BALBIAFEIBAOR S ZEL L 2H o 3L Bk
KX RBENMELRRT AL CHME LTITD
n530T, BRI ZBbTIBRENEGFEROREY
BIZRAIPTIENTERVWEELR->TVET. b
HETHRE I T A BB Y ¥ —2@mL 7254
LB A% 150ml/kg/day 525 &, 1HH- D EBHE
A% 3g/kg, THANF—A111kcal/kg, AN I L, V)
YiRFNFh 150mg/kg, 0mg/kg W T 2 2 &1



FHIGETHL A

Zh, BHL BEBAGEROLEENEZRER
T )IEHUEELYTTY. bAEETHRERS L
- BARE T V¥ — DMKz, ENLEENLH-TE
HE ANVIIL ) ot EFHRELTWE$A8
BRK DALY =23 EDMOKER DML TE 3
I EEOb LB T

b. BB OZHED
MILBAREOEPNEIFEL LTIk, BAEMICH
NTEEFL, FREERVIVAEDTFONT T,
37, BHAEKERHAIV LORBETRFRLOIEE
BthRETY. LaL, #EBIIC L THEMAES
HREAINVZEZLTD, BIE4WOBDYOFHERIL,
TRIYVHAEKEOREVRICHERTH >TwI T
2o, ThETCOHRELXATH, BEBEAKEIRT
BETLIMELAZBEORESBOA TRV E
PIRBINTBY, 5B I YVHRENLBILY ¥y —D
FESHFINE T,
o RBRPEICH T ABRIZOVTIE, BEAAERE
N7 EHBTALEBIEERTHo 2L I HENRD
D, BRAOEUSE,EIRTWE LWL ET. B,
R R T, BILBARBRORBAN LR ECRRICD
FOTHRIIOVTIEF Y Ridd ) T A,

c. WILBRAKEOMBSE
BILBILFRBEERT A0 B TW LR
BLENHNIT. FO-DIE, HETIALEH
DEIRBEOBEEN 2 +4/RR L7720 A TEY 2B
ETTOTWILEHFEETT. BILBHA Yy —0
BN E > TAHOBRBEN LA T 5720, BRI
FERICED TV BEXH Y 3. 4721, BRTIX
IhETHLPLBEIRSIRBREShTwIHA. 1k
BARBIIR- -2 LTk THAD, SHEKE
{24k subclinical Z TSR ZIEDR I ) LTV AIZ
DHETIULENDY 99,

x M|

1) Rodriguez NA, Miracle D], Meier PP. Sharing the
science on human milk feedings with mothers of
very-low-birth-weight infants. JOGNN 2005 : 34 :
109—111.

2) Lucas A. Early nutrition and later outcome. In :
Ziegler EE, Lucas A, Moro GE, eds. Nutrition of
the very low birth weight infant. Philadelphia :
Lippincott Williams & Wilkins, 1999 : 1—18.

3) MBREE, FELE BUTHRT REKEKE
RoXHEHERE. HIREE 2003107 : 975—
984. :

4) Hawthorne KM, Abrams SA. Safty and efficacy of
human milk fortification for very-low-birth-
weight infants. Nutrition Review 2004 ; 62 :
482—485.
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{tE3l.. Neonatal Care 2000 fERKZ1EF) 5. 2000 :
225—233.

6) ItabashiK, Saito T, Ogawa Y, et al. Incidence and
predicting factors of hypozincemia in very-low-
birth-weight infants at near-term postmenstrual
age. Biol Neonate 2003 ; 83 : 235—240.

13. BhYE—EY¥, VEBIHL?—

FHaz (BIMXFRFREREEREER)

ZTOEEIR, BAEONEH - ERAREELID %

CHRBISHLT, HLBOBERLBPAZEALZRSET
7.

BIRAVNROKERLE LTLERTRTHIRAD
WTHsrI Lid, AR, BRETABHEC, dbow
BREZOEBRIZHDL/PRBE - ERABEIL, MR T
FREBCHFELIHLYTI2ER - T - XROBKE
DETDAXIZE 5T, HHOETY. L L, 20
—hT, ALXREBEARBR)OERLBRIZXY,
BRILOHBER A OHMAE L THRENEROLTD
BRIEET, ZORRIIKRVZE L TWEO8BRTT.
BETHE, BRLIFICEARBRH L KBS h, B
FREIBARERFRE KBS T T

BARBRIEL2ERTYT. LaL, BLIRES
DRD7=DIZBHDOENTER ShP il S b EED
—®WTHDY, Z2OXEERSL LTORNBRTERORK
RIZANL CTALER S WENEIL, M2 THEABEK
RBeHD, BFEROBERLEET 2% ERMLES
bEOEL O MY REE R -TWETYT. Zhbd
OB L ABFIIRROEEMROBBICFFL V.

LAEIZBWTH, AFREHKICH TS AMHEELE
B RE LORIICH Y T3 61213 2005 £ 5
EHINTWA[ HAAORFEIIEHE(2005)] Tz,
IHhITOALRE (BARER) 2RBETLIEZLH
ERIBICHDTVET. 20OKR, BILISBEIES
DOFIRET 27-DICEETLIHRBEFETHEHELT,
RELZEHIRETLIBIAPORERBE. 7578
DENBEETHLERERTHHLELTVET. B
BRI, AEE>»S 6 A FTOABICLERSE
FEIBALI0mI L7- ) OXERBEEN WL TH S
BRI oWTIE, 1 H4- hLIBOEMHILE (SR
780ml A WP OKRDIfEL LTwE3?2. x5
12, BEOXRERSICOVTIIERRBRRRE B L
RIS L, HLBRIHIED B, SR o 7-
NEEEEEDTVET.

BEIZ/ABIZE D BRLNRTWS X 512, 200542
B 12 American Academy of Pediatrics {2 Policy State-
ment & L T [Breastfeeding and the Use of Human
Mik] 22FLEF LAY, COXHETIIPRIEL R
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WHO / UNICEF <
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1
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HRBILERITEER
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BRobo—2
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BAJILNE <

BHERIE
FubT—o

BEEEIE SBATRZERLINIBO TRELE
BIEBRE [TRTOAREZL FOATE TR EIV]E
HELTVWEYT. T RTOAREIBADI LB D
ATEOWRRE L EFER > TVEY. £20-DIZRF
BATROBELHBIABADT 7 =y 7120V THH
BERTIHEMRLPOEELBFEZTLILE. 20
BICL TR RS BRCE T THMEDTIME
B2 a0 b I ENBEETHLLHANTVET.

HANBHEZAFREEMERRIELANBEZL LT
ZOEZIHERLET.

HMROFHICIBWTBAOREIEARXONTE
Tl 2 LBEIRERTEZAULAROAYD
HunidgE e LToMB L, ARP—D2 S
ZRHOL ML LTHEE - BETHOIILEZYTH
LB EDRAMLERY, HIPEBRERHRERD
BREIZBBW PR nw e Z I RKEIEESREL
7-.

B, BAFTFROLERLBRBSE, Z0ER?
B2 HGEHBEIEEH YV ET. ChHD) B TERR
HEIZOWTHUTIEBHML .

L B&BAOR

ZOMEKIIBABTROEERICOVWTHS, ERA
BE, HNERIE, BiEM, FEMW REL KEL-
BEHREL LR EOERBRE BB (RIE REERO
—BEHbEat) 2L THERIhAHAKTT. &0H
BRI—ATLELOBTICBATED (FTHNIS)
FH] 2B TCwET. BAERMIZIE2= 17 D Baby

friendly hospital (b = AR & LWk OERNE

EHEY LTHBEET S LI, BERNSBTOHERERRD
Mg, ZOESEOHRGZLEBLTHATROE
BIcEDHTHWET. A&k —AR—Tid http//
bonyuweb.com/ T, E-mail @ 58 5& & n-bonyu92@gol.
com T

. BRRAMETES ‘

TORKBBAHEOERRICOWT, EE - £PY¥
MEORE* BRI S -2 WBATY. &L
FPHRITTETTS, UMNEIBAHETHRREEOBHRTITD
h, ERARE, ANERE, EFEW BIEM KEF
ZEREOEMFRICI VMBS E L. FREEILR
FLWESL UYL, BEORIAMEERELRD
L7 BERBINIERENERIAETH LT
Mm%z, €E»HEMTAHEEICLVEGAOHL
WikEER, BIMENEFICG R AR HE 2 ORE
CHELTERRBERITOATVWEY. AZDOF— A4
~— ¥ X http;//square.umin.acjp/bonyun/iZH H, H
&R O hushijima-tky@umin.acjp T3
. BXS 75 —Yary-ary¥rs s hbiHa
(JALC)

ZOMRIIEE T 2 BN EETH S ILCA (B
B r5—var-aryny s MEpR) PEETA
EEREHA (525 —Yav) ary4nsy vk (In-
ternational Board of Lactation Consultant, IBCLC &
W) OFRBESL L UBAMEIRICHEDL S EMR
LI DEBShTwET. 2B IBCLC B EHO
FLBLZOMOEBEEPORYI-oTVET. &
DEMIIBAMTOERICH Y, ZOHEHIIFAHE
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CHETIBROHFTREMTRLIILY, ZOFEEIC
BT 5BIEMZ & OEBRM L IFREHCEH OB
EEFToTVWIEY. bLRAIEEF 77—V ara
YUY NOEBBREIIEBIEME BEMICMZ T
EmAREPIRBOEM»X VT, FHEKDOKR— A
~ — T3 http://www.jalc-netjp/iZ H 0, E#E LR
contact@jalc-netjp T3 .
ZDRPOENNOMEBRICIZIRD L) LHBELHY
7. BAMEAITWAVWBRECHATIET 2880
AETH5. (5 - L—F=-V—-FBEINHYTT.
BT, KEICBIT2BAFIREL L BILAFFRICH
T 5% B4k [ The Academy of Breastfeeding Medi-
cine] 251993 EX HIEH L T 513, HABAFR
ITERER (WABA), AIREREBRTEAY 7 —2
(IBFAN), BAERIEAY F7—2 (BSN) & ¥o
HMEBFERBRLTwI Y. DEo@BIIHEICHIEGR
ERATOETY, FALOBREEIRILIIIIRTESD
T,
*BRARPEM>OBIRBERE LR, LR
BIIICBOONENTEr—RELTUTOS
EHHVIT. IRHIZOVWTREBELYKLLESL
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LETH, HECIo TRENRORBETHRATE
D, BWRELEEDOT CHARERLRRITRLEELDH
DEY. BAREOHEENET I (HEELBEORERK
BERBOLIEPULETT.
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Abstruct
Dioxins (PCDD+PCDF+Co-PCB) contents of breast milk was measured in infants of first, second and
third children at the age of 30 days and evaluate the effect of dioxins on development, thyroid function
and immune function of children at the age of one year. Although dioxins contents in breast milk
decreased significantly by birth order in Japan, thyroid function was not changed by birth order.
Dioxins contents in breast milk in Japanese postpartum women has been decreasing from early 1970"

and will not affect upon thyroid function in infant in Japan.

Introduction

Dioxins (PCDD, PCDF+Co-PCB) are potentially hazardous compounds and have an effect on
thyroid function. Our research group on “Effect of dioxins in human milk upon infant development”
was organized in 1997 and has been actively practicing until present time. Whether dioxins content in
breast milk change in birth order, we collected human milk at 30 postpartum days from the mothers of
first, second and third children and measured dioxins content. We compared dioxins content in human

milk and thyroid function in each child.

Material and Methods

101 infants each of first and second child and 4 infants of third child were the subjects of this
study. We collected breast milk from the mothers at 30 postpartum days and were measured PCDDs,
PCDFs and Co-PCB by gas chromatography and mass spectrometry. At the age of one year, physical
developments of children were evaluated and blood was taken for evaluation of thyroid and immune

functions.

Results and discussion ,
1. Dioxins content in breast milk and‘chan‘ge with birth order '

Dioxins contents in breast milk in mothers of first, second and third children were shown in
Table 1. PCDDs content were significantly decreased from first children to second and third children.



PCDDs contents of breast milk in first children was correlated significantly with that in second children
(r=0.532, p<0.0001) as well as that in first/second child ratio (r=0.278, p<0.005). Total dioxins
(PCDD§+PCDF s+Co-PCB) contents of breast milk in first children was correlated significantly with
that in second children (=0.476, p<0.0001) as well as that in first/second child ratio (r=0.327, p<0.001)
(Fig.1,2).

Table 1. Dioxins contents in breast milk in mothers of first, second and third children

PCDDs PCDFs | Co-PCBs Total (pgTEQ/g fat)
First child (n=101)| 9.8%+38 | 5835 6.7+3.9 22.589.6
Becond child (n=101] 5.7+2.8 3.9+3.6 4.0+2.2 13.67.3%**
Third child (m=4) | 1.9+1.8 1.6£14 1.9+0.8 5.4+3.8
*** 5<0.001 compared with first child (MzSD)
“r . ’ 7 | Figl. PCDDs contents
12 > - | in breast milk of the
& ‘0 ¢ . ¢ mother of first and
g . ’~ ¢ ! e ¢ ! second children.
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2. Dioxins contents in breast milk of mothers in four infants of first, second and third children.
Dioxins contents of breast milks from 4 mothers who gave birth first, second and third
child are shown in Table 2, Fig. 2. Dioxins contents were significantly decreased with birth order.
ANOVA of total dioxins contents of first, second and third children was significant (F=10.4, p<0.005).
F value was highest in PCDDs (F=13.6) and lowest in PCDFs (F=3.3). PCDDs were most decreased
with birth order and least decreased in PCDFs.

Table 2. Dioxins contents in breast milk of mothers in four infants of first, second and third children.

PCDDs PCDFs Co-PCBs Total (pgTEQ/g fat)
First child (n=4) 7.7%1.8 3.9+1.5 4.4+1.5 16.3+4.0
Second child (n=4)] 3.8+1.2 2.2+13 1.840.6 7.6+2.6
Third child (n=4) 1.9+1.8 1.6+1.4 1.9+0.8 5.4+3.8
**% 1<0.001 compared with first child (M+SD)



Change of Breast Milk PCDDs with Child Order

-t
N
d

-
o

[--]

PCDDs (pgTEQ/g Fat)
& -]

~N

o

First Child Second Child Third Child
Child Order

Fig. 2
Change of PCDDs contents in breast milk from mothers who gave birth first, second and third child.
ANOVA of PCDDs of first, second and third children was significant (F=13.6, p<0.0001)

3. Thyroid function in infants with birth order
Among 101 infants each whose dioxins contents of mother's breast milk was measured, 55

infants of first and second children were measured thyroid function at the age of 1 year. Table 3. shows
thyroid function of first and second children. Mean serum TSH, FT,, T; and T, level between first and

second child were not significantly different.

Table 3. Thyroid function of 55 each of first and second children.
TSH (WU/ml)| FTs(ng/dl) | Ts(ng/ml) | Ts(ne/dl)
First child (n=55) 2.0+£1.3 1.38+0.17 1.6310.24 10.6+1.8

Second child (n=55) 2.3+1.2 1.41+0.17 1.66+0.23 10.4+1.7
(M+£SD)

4. Dioxins contents of breast milk in mothers and thyroid function of their infants
Dioxins contents of breast milk from the mothers who gave birth first and second children are

shows in Fig. 3. Although dioxins contents in breast milk in mother who gave birth

first child was significantly higher than that of second child, TSH levels as well as FT4, T3, T4levels

were not significantly differnt.

5. Correlation of thyroid function between first and second children
Correlation of thyroid function between first and second children was significantly in only

serum FT, level (r=0.312, p<0.02).
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The Research group on "Dioxins and PCB in human Milk upon infant developmént" was
organized in 1977 and has been actively practicing until present time and published the results on
dioxins in breast milk in general population”, on thyroid function® and on immune function. In this
study, we reported the effects of birth order upon dioxins contents in breast milk and effect on thyroid
function on offspring. The sample size in this study was 101 infants of first children, 55 of second
children and 4 of third children which is a maximum size considering the co-operation of the mothers.
Dioxins contents in breast milk decreased significantly by birth order in Japan, however; thyroid
function was not changed by birth order, that is, dioxins contents in breast milk will not affect upon

thyroid function in infants in Japan.
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Introduction

Dioxins (PCDDHPCDF+Co-PCB) are potentially
hazardous compounds and have an effect on thyroid
and immune function. Our research group on “Effect
of dioxins in human milk upon infant development”,
supported by the research on Environmental Health
(Food Safety) and on Children and families, the
Ministry of Health, Labour and Welfare, Japan was
organized in 1997 and has been actively working
until the present time.

Past accomplishments

» There is geographic differences of dioxins in breast
feeding milk in 20 prefectures and cities in Japan.

» The content of dioxins in breast feeding milk is not
impaired thyroid function at the first year of life.

*+ The content of dioxins in breast feeding milk is not
induce any change in immunological parameters such
as T-, B-lymphocytes and NK cells in peripheral
blood and serum immunoglobulin level, specific IgE
antibody at the first year of age.

¢ The contents of dioxins in breast feeding milk have
been shown to considerably decrease since 1970th.

Aims

* To determine whether dioxin content in breast
milk change in birth order, we collected human
milk at 30 postpartum days from the mothers
of first, second and third children and
measured the dioxin contents.

* We then compared the dioxin content in
human milk and thyroid function in each child.

Material and Methods

« For first and second children, 101 infants each, and
for the third children 4 infants, were the subjects of
this study.

We collected breast milk from the mothers at 30
postpartum days and were measured PCDDs, PCDFs
and Co-PCB by gas chromatography and mass
spectrometry (The Japan Food Research Laboratory).
At the age of one year, the physical developments of
children were evaluated and blood was taken for
evaluation of thyroid and immune functions.

Results
Dioxins concentrations in breast milk at 30
postpartum days in first and second child

(N=101) PCDD | PCDF { Co-PCB| Total

First Child 99437 | 58435 | 67239 | 22.5:9.6

Second Child 57127 | 39436 | 4.0:22 | 13.6¢73

First vs Second Child - p<0.0001, (M2SD _ (pgTEQ/g Fat)




PCDD contents in breast milk of the mothers of
first and second children
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PCDD contents in breast milk of the mothers of
first children and first/second ratio.

PCDD+PCDF+Co-PCB contents in breast milk
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Thyroid function of 101 each of first and
second children at the age of | year

D
=101
N v | ugray | gl | g

First Child 2,1+1.3 | 10.61.8 |1.6340.24} 1.380.17

Second Child 2.341.2 | 10.441.7 11.6640.23 1.410.17

First vs Second Child : NS, (MtSD)

Dioxin contents of hreast milk of mothers after birth of
first child (@) and second child (O)and their serum

TSH levels at the age of one year.




Dioxin contents of breast milk of mothers after birth of
first child (@) and second child (O) and their serum
FT, levels at the age of one year.
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Changes in PCDD and PCDF contents in breast milk from
mothers who gave birth to first, second and third child
ANOVA of PCDDs of first,second and third children was
significant, ANOVA of PCDFs was not significant
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Changes in Co-PCB and PCDD+PCDF+Co-PCB contents in
breast milk from mothers who gave birth to first, second and
third child ANOVA of Co-PCB and PCDD+PCDF+Co-PCB of first, second and

third children were significant
1
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Dioxins contents in breast milk from
mothers who gave birth to first, second and

third child
(N=4) PCDD | PCDF | Co-PCB[ Total
FistChild | 77618 | 3915 | 44215 | 163640
Second Child | 38612 | 22¢13 | 18406 | 76226
Third Child | 19:18 | 16¢14 | 1908 | 5.4:38
Total : F=10.43, p<0.0001, (M:SD) (PeTEQig Fa)

Serum TSH and FT4 level at 1 year of
age in first, second and third child
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Thyroid function at 1 year of age in
first, second and thir_d child

o) SH | T, T, | m,
: (U | @gd) | @ogml) | (ng/dl)
First Child 14405 | 122419 [1.75+0.19] 1.59:0.14
Second Child | 2.7:2.6 | 10.23.2 [1.37:0.20] 1.30:0.24
Third Child 36405 | 111216 |1.84:1.24]1.44+0.18

First vs Second vs Third Child : NS

(M£SD)




Correlation between serum TSH at 1year of age
and dried blood on filter paper TSH results at 5
days of age
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. r=0.239
p<n.aN04

Serum TSH (ulimi) at 1 year of age
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Summery and Discussion

Environmental chemicals can disrupt endocrine systems. Most
evidence originates from studies on reproductive organs.
However, there is also suspicion that thyroid homeoostasis may
be disrupted.

Dioxins have been shown to have neurotoxic effects which
could be mediated through the thyroid system during critical
periods of thyroid-dependent brain development.

Recent studies showed PCBs and OH-PCB are transferred
across the placenta to the fetus in concentrations resulting in
levels of approximately 50 and 30%, respectively, of those in
maternal pl X

From our studies, it would appear that the contents of dioxins
in breast milk in the Japanese general population is not enough

to induce any change in thyroid function in infants.

Conclusions

« Dioxins contents in breast milk decreased
significantly by birth order in Japan, however;
thyroid function was not changed by birth
order.

» Dioxins contents in breast milk will not affect
upon thyroid function in infants during the first
year of life in Japan.




