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ANOVA, analysis of variance

ARA, arachidonic acid

DHA, docosahexaenoic acid

FAO, Food and Agriculture Organization
FDA, Food and Drug Administration
FOS, frucotooligosaccharides

IgA, immunoglobulin A

PCR, polymerase chain reaction
PBS, phosphate buffered saline
RNI, Recommended Nutrient Intake

WHO, World Health Organization
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WELEYIEEEA S, BEHCEMAENLT. ARMICEBAENLT, SDIHRR
MBI LHEHER T OO RE HELELEREEST S (Figure S1). MR ZEENS
MBEREELTRECREIOT YL EBD FERBIVAR . BREOEMRE SHTIE
HITRBSNHZETHNMEEERL . T, ERBHICBECHBRRHEITOTY> Algh) &
BEURBCRBURBELISBANLED, ChEDBRD>S, BUN DO BE A DHE
LBNAEREEOR RIS BT MEEGEIIROBERSE KA RS BRENLT.
BAHRORERS E - BIREERNTORBENL T ARORE RECHBERFLTLS,
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Figure S1. HER DB FXE

BIIZEFN DS MR 1gA(slgA) (X, LRIFEICS VW TREHECHENEE ZOHRF
ZEICHEELTLS,  slgA (F. BEPCPREEDOHIRICLAFUELLICTEERNELTHEL. 45
BALONE-BYDRAZES=ODBZEE NI THREOHIFICEETHS % SHICHEREEE
DHFORELRIZEFEELTNDEEZLNTILNS Y slgA (X, EBR. RPBREE DN SR
BFEATHY. BEP . BFICUEAPICEREISEENTLS, BED A (FEROHBERELH
E-HRTHETOME. BEMBEN)THEOHIFICEELGRBNERLTIV S, slgA ZFLRITR
RHICHIETEHILIE, BEAAD sleA DD BEZIEOT ETHRELLSM . RICE TS TN E
BER DD FNEEBITATH S, LIRICHEET HleA 5 b (T2 EHAE) OBHEKIF/MH/I1T
IWIRTHDEEZLNTEY *°, £t=. IBE slgA LRJLIK Prebiotics (R D - 18 (DM D
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REQHEAMEZORAERIBGAES) DERICI - THERERERNBMFBILSNDI LIS
FUBFESIEMNREN TS S, IRIEE | T BHROBZEIERE R % Prebiotics IEHNZKY
BFRMEZRZALTRIEIETHIET, BEP slgA REMNMEMT S5 1EVSHEBRLGRLICHY
BRER/DHEEBAMELT. YIORETLERAV-ERMREEEL= (AR 1°, Figure S2),

Figure S2. BEREDAFLICKLZERMIETO IgA 2R HE (RER)

BRHERE—BORERS OBRIGEARNANDRIX. FEREOETREING, B EIHEHE
[CBISL.SOICIFE RDARERDHKE-HIFICEETHLEEAON TV A EDET( XRAEE
AOBERNHEZOMREIE. BN TER TH> BRSO G~ FERBICEICBRISEIGE
$HLETHFED  HRHEEEEILROXRECHFREDOHREERRNTOEBEMHICEAEL . &
SICIFERDREROREFLHARICLZET S " ARHOBNHAREZRK L. BROBENMHE
BE. MEERSSURBEMEAZFICIIZEIZTHAREEAEREINTVS ", ARIEB 2T
X BEAXBROEI( ARBEAROBERNHEEBERICKHLTEROBERNEEBNED&54E
BERIFTHERASNITEILEBMICERERRICLENARBRERREL (X 2°),

ARADBLEGARCHEDOERICT. LRIV NIERENEEMICHELRT
5. LRIE.REFRVCEBADBRAIEZFZEHTL-OITBTEDLVEDIV/NIEZFIER
FTEOMENHD. LRIV VEERENBEICLLHELER 6 hAT BMI NFEICELY,
FOEENMIAZDHRALBLHBFINLIENARESNTLS DL, ILIRPOXRE
MNEEFLZDRBFORBREICLEEE T HELO 58S (DOHaD) NILEESN DD HHH T, ELIR RS EL
DEVNVEEEFEBRHICRRITHUESINTETL S, BATHREIN TSI R ARRE A
TlE IRLF—HIYDEIU NI EEZELIFID 2.3 g/100 keal Hi5 2.2 g/100 keal [TIEFL . BEL
DFH){E (1.920.43 g/100 keal) " [TKYIAEDF TS, COKIGEE ML ARIEH 3 TIL, FIR
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RFASE A OFEALRDETICRIETTHZEEZAONICT H-ODAREETREAREZREML
1= (B 3%),

FLRBOREI. ARPMLETTOEHIARDYRAS IV ENUR DR E - T LEE
KEICHLZELRTD " COEO AREZBFROGVEELENREEBIS LV RAR
A GLEMT )N EMTIENEETHL AL ROREEMERX. ZLORBMERE, £8)
ERTHLHADERE FLERNBRMNICRAFLILORIE HELE) DIETRES=O (Figure S3) .
FELOEREAEDLSITAVFA—ILENTVENIFERREZERIL-OOEELH AT
Hd 2 LMD, FLRAERTIBADELZERICRATET S EARELLLHY, FLDIE
WEICHTIFMERITEIINETELEAETOATHGL, —A  ALRAERYT SR AFR
FLOEF. AR ELRAEL-AENSLEBMIEHICRIBLOENTRETHS, ARIER
4 TH.ARAREITHESNIRICE T OERE ILTORBEBZHASHZT D1
OOHAERARERELI=. HOE T ALERARARAICKYRBESN AR (AIRER) DREE
WMEMNBET THAINERITLI (BIE 47),

1EIE3LE
1EMEFLEER (TFELRERE)

ek (EBRE)  1HEAE Einiftis 57
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1. AEHIIRAD Prebiotics BRNBERNHEEREBATBE A ICRIFTRE

Prebiotics (&, ¥ EDHBNMEDEIELEZIRVICIBET HETHEEIDREEIEET D
HHIELMERRBDILETHD, 75V 1)THE(FOS) [& Prebiotics D 1 DTHY . 7 RAb—R [ =Xk
—R . BEUVITFVMNLNZRA—RDEEYTH S, FOS D—REBERAL, KIBEET XRXED
BEMIBTEERATHS 7, TOMIC. IBERBTAEIER . ZBIFER % S13)LIRIVEE/F
RY BEEUXBRBEERYENRINTNS, AT, FOS P/ A—RXDERIZF-EFET
HIEETO A EEZEHDHENRINTLNS B84,

BRHEEIIEE A LRIVICEEEZRIZTIENTEIN TS, IYMIBVTKBDE
BMEHEGE A BEORBBRIERIN TS ¥, S5 BERO/N\ITOSTRBHE L/
ATILIREAED B HIZD IgA GIEMBE~DMEZRET H2E ¥ 5LV B ML HIRREEY
N (GALT) DO B HIRIZFEITT 5 ((R—IJ) TEMNREN TS %,

ZLTAHRTIE. [BROBEMHIZRERE Prebiotics ERICKYBENEEEENLT
BIEIE T H2ET, BELF slgA RENMEMT I IEVSIBBHLGEWICH T 58BEFEEEE
BMELT. RORETILERAVW-EBRAREERL,

BHELUEY

*fEEgAM ELT AIN-93G Z, 7 A—REMELT AIN-93G HDIA—V AE—FD—HB
(5%) %7 Ah— X (MeioligoCRR, B AT —RYTU7 . BHE. BAR) ICEEMA AMEERALE:
(Table 1-1),BALB / c #f< 9 R (BA SLC, #fE. BAR)ETSRFvIr—U THEAMICEEBLT -,
BALB/c Y9 RZXHRE (n = 1) ETAM—RE(n = 1) D 2 FIZH T, REEB (HEDH 19~21
H.HEDOH% 0 HEEE) W ofEEIRET. MBS AM AT TN TN BHERSE
foo HER FIVROEMN 46 RELGDHLIICHEL I THBEBE14BBIC. XM
YO DORTEFRICBIEERL . IRXTOERITOMILE. HALERASIHOEY
REZERICEKRBIN TS,



BHLUINGEDY T HH

WFL 17 B B DEEIC, 732 IEEIE (70 mg / ke {AE; Wako Pure Chemical) SR EE S
S22 (8 mg / kg {KE; ICN Biomedicals, Inc.. Aurora, OH, USA) DR EST R ICKYRERL,
BEERRMLI-E. 2ROICEYRERSE -, TORHILEEZHEL:, BHONSERBALDE
TE/MHREL. MEDERETREENLTENTNEZBLERBELZ, EHREONSHKEET
ERGELIZ, BT AVLDERABTYMZEKS PBS THULELI-Z. HFHBOEEZAIEL .
ZHBE 20 FEDITVIETIZIILAFIILRILERZ)L (1 mmol / L) . EDTA(5 mmol / L), KErJT
JUBEHFI(100 mg / mL), AARTF (100 mg / mL) , BXUVF7TEF=2 (50 mmol / L kR
-HCI [pH 6.8]4 100 kIU / mL) &L PBS BB CTYEMITKRES T4 AL, COMBBRRLKE
10,000g T 15 DREIRDDBEL. JFon=LBZHED IgA Ty AOBEBHEYMELTEAL,

1 B M B D B E

HAE B D DNA ZE #5818 L= {E 20mg &Y QlAamp stool mini kit (QIAGEN; Valencia, CA,
USA)ZRAWLTHEL. AT 5FT-20° C TREL: EEPESHENERERIE. LTITRIHE
MTSAI—ERN=UTIILEA L PCRIZKYBIELS 7%,

Bifidobacterium spp. sense primer, 5 -CTCCTGGAAACGGGTGG-3’;
Bifidobacterium spp. antisense primer, 5 -GGTGTTCTTCCCGATATCTACA-3’;
Lactobacilli spp. sense primer, 5" -CTCAAAACTAAACAAAGTTTC-3’;
Lactobacilli spp. antisense primer, 5 -CTTGTACACACCGCCCGTCA-3’;
Bacteroides spp. sense primer, 5" -ATAGCCTTTCGAAAGRAAGAT-3’;
Bacteroides spp. antisense primet, 5" -CCAGTATCAACTGCAATTTTA-3 .

Bifidobacterium spp. & Lactobacilli spp.0) PCR TODTF7=—1)>F &L 60° C T 30 #R.

Bacteroides spp.) PCR T 7 =—) > &1L 50° C T30 # &L=,

7 IgA DBIE

ROARE., ME. SLCHEBHEYORIAREE YR/ yF ELISAKRIZKYRIEL
12096 )L A48T L —k(Nunc A / S; Roskilde. Denmark) [Z 100 4 L DS YR <™ R IgA ik
% (0.15 M PBS & 1 i g/ mL; Pharmingen. San Diego. CA, USA)ZRHWL\T 1 XiInkxa—F1>5L
1= (4°C#278) . 0.05% (w / v) Tween 20 Z &L 125 L D PBS(PBS-T) T 3 BIBEE L&, 1254 L
D1%(w/v)MmEFETILITI (BSA:; Intergen., Purchase, NY, USA)Z &3 PBS-TZALNTIA
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XLz (ERT 30 0 BB YU TILELIFIZEIVR A(IVOREHES/XVE; ICN
Biomedicals. Inc ;KEN)IHILZTFMAREZAY) DFIRIBKRZ . NaCl(0.5 mol / L)E LU 0.1%
Tween20 =& PBS TRz, HFRUBEEY VTN EI—T1V I LIzDDLIZZEITMA =,
4CT—BRAVFaR—I LI, TL—FEHRFEL 100U LDEAFUALTYMAT I R IgA HiiK (50
ng / mL; Pharmingen) #&$ PBS-T# & T/LICMA fz, BB T2 BA>Fa—rL1zk. TL
—hrE%xFZL.I00UL DT ILAVKRRI7E—EH#EETE DY (Img / mL; Organon Teknika
Corporation, Durham, NC, USA) & )LITIMA f=, & 100 LD VB p-=,ETT=)L (1
mg/ mL @O PNPPZEL IR/ — LTIV /\wI7—[pH 98))ZVT/LICIA . ERTHREBEIE,
504 L @ 5mol /L NaOH ZH/MLTHBER T L&, R TIL/IFREITDLNT 405 nm DKL
EXAEL RERMSEH DD A BEERDT-,

T4 E R A 1K B D EE

FREM A AL, ELISA JRICKYRIEL =, 96 DI A4oRTL—bE RILTYY
BENIVTOATRABEELIIVMFLIABE (WThELEIIRDENSHE) ORI (kBEE
Ei®& (pH 9.6) TaA—T4> Y Lz, ZD#%. 1004 L ® PBS-T T 3 E#HEkFELIz. RVT. VL%
1204 L D 05%[w / vIEZFUTIAYFRU ST L(ERT 2 ) . PBS-T THURESEL-, ML
FRORBEYUTINEITIVICNA - RICIEES LT A IAZH [eA DBRIEELERI—DAET
L. 405 nm OREEZRFFRMN IgA iAfiELT=,

TRETHHREHT
EHT—ATFHELIZERETTRLU Iz, 2 HEIOZEDREIZIE, Student’ s t-test F£fzIlE
a two-way ANOVA with repeated measures ZFL\f=, HHEAD R TE[ZIL. Pearson’s correlation

coefficient analysis Z L=, TR TORFEIZDOLNT, PL0.05 DEEEHEREZFE LT,

WERBETAN—ABEDBENLS~10LDFEHEL -, 3L 17 B B (BREIER) OKE,
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MNGEE. BLUVEEF Lactobacillus BEEICHBDEIIROHoNGEMNoT=(Table 1-2), K5
E 8. E{EH Bifidobacterium BE . & FUVEEH Bacteroides BH BT 7 AN—ABTHRE X
YZmMof=(Table 1-2), HEBDIE IgA REICONTIL., BEHEBKEMF CTHBOEIENHS
high o=, EBEERGEBTET AN —AB TR RBELYEARICEETH o= (Table
1-3),

HE®RTBBEE 14 BEDOY ORI S D slgA LR )L% Figure 1-1 &£ Table 1-4 [Z5R
Yo ZTELE DR HT ANOVA [ZEWNT, 4 slgA REITH T 57 AM—RERMEBILADEEL
PRMNBHOMN (Figure 1-1, P<0.05) . REEAIFRDH oMM ST=, E#RIZ. Bacteroides BH
FREMW sleA REICHT 57 AN—REREBILADEELCHRERNZE DO (Table 1-4, P<0.05),
REFRIFEOHNLG Nz, BfE S Bacteroides BRI ERELF# IgA JRE (Figure 1-2.r =
0.55, P <0.05) . 8LV EEH Bacteroides REMERELH Bacteroides BEFEM 1gA LI
(Figure 1-2,r =080, P<0.05) DETNZENICHELZIEDHEMNRHONT-,

1-4.

Prebiotics £ I MAE FIRTZ 1T TLRCELBRMIR T [eA LRILETHAHEMN RSN Y,
Prebiotics IERMNIZE LAZBHA LI AAREZ ST HRALHARTHLMITNA TS, Th
FTIT.ETAXRBBLUNITACMTRAEITZE B DL IgA EEZRETHIENFE
BENTVBIENG PP KRR THRESNIEZE kA LRILD LR (I Bifidobacterium BE & &
U Bacteroides BE DEGEZ LT B flaD M EMBA~DMEMNRBESNF-ZEITK>TELTE
EZbND, KR TIE, Prebiotics ERICERT SN DERMNERIEEDEIRICETR A
EEWHTHLAIZLT=,

Prebiotics {EIAZENOBENT=FLIRTH [gA LRILE LR SE-CEITIE, B HIBBDEL
ARFGEADHR—I T HEELTWSEHESNT, ARETIE. LEEDHTEZE[TD 2 DDE
EEENFON TS, 1 mEIX. Prebiotics EEIZES IsA EF M IMEFEF IgA TIEFEDH LG
21=C&THAH(Table 1-3), COT&IF, ELARMEIET IgA EEMEMHILSA TSI EZRELT
VS, TIOREFD IgA OEK. BEAMEATOFNSDBITTHAN ., TORITELIRBB TE
ESNFEDTHALEEZEZLNTINS *, SSITBEDHE TIE., B flR L/ 1 TILIRMAE T 1A 5
EMRICMEL. FLARICEBITLZRICHEEMBIZHMET HIEARESN TS . ChHDHR
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T ARARTOBRRBEREESUENHD, 2 RBIE. BEEF Bacteroides BEBMEREL T IgA
REICEOHBBEIROONCETHD BEDOHREITEVTHLINICELL-EEM K (&
NHEEHEKRE A BE)DNRINTLS ¥, oD ZEE AR TROHONT-BELF gA LR
LOLERICBERBEEOFEHEIEABEESLTVSIEERELTVNS, 5K REMBOBENSEL
BRADR—IT OF#BEEBORALNTFEIND,

BEFIADEMNIFOBENMEZEORELITELESLTVSAREMENZEZOND, IgA
FHEREOWEYCRRIHESLTRAZBALTZERELZFTHE P BEREERICHKESIC
EIZKHDMBLFDEENBEREMBEEOEEDRELIZEFSLTND ¥ AHAETIE. ¥R
F—XDERMNBELFD Bacteroides BEFRR IgA ikiiz LRI ELHEEHERELTLS,
Bifidobacterium [RE Y E# IeA UAMBIZ DOV TOFFHEIF TETLVELA, RO EREAEETL
BAREMLH D, T AC—RIERMIZIHBEFDFEN A K@D LEFEAZFHOBZERHE~
DREFEICEEZRETIIEONHAFINDIN . SEOAERTOEANBLETH S,

AHETIE. AEZAD Prebiotics iHEITAEL IgA D MEBOT L B LU DERITE
NHEEEZNL-EEHEB MO EHILEEZRERTHIIB~ADBITERTEL TS ATAE
HATRENT, THbhE, BEHTYRIZ Prebiotics 218535 ET. BFRENDEHRND—DT
HBBI sleA O+REAFEENL I ROBULBRERERESLVUGERNERERREZRTC
EMTELHEEZALONT,
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Table 1-1. Components of the Control and Experimental Diets Fed ad libitum to Mice

during Pregnancy and Lactation to Determine their Effects on IgA Levels in Mouse

Milk®.

Type of Diet
Ingredients 1-kestose—supple

Control
(g/100 g mouse diet) mented
Casein 20.0 20.0
Cornstarch 39.7 34.7
1-kestose - 5.0
Dextrinized cornstarch 13.2 13.2
Sucrose 10.0 10.0
Soybean oil 7.0 7.0
Fiber 5.0 5.0
Mineral mix (AIN93GMX) 3.5 35
Vitamin mix (AIN93GVX) 1.0 1.0
L—cystine 0.3 0.3
Choline bitartrate 0.25 0.25
tert—Butylhydroquinone 0.0014 0.0014
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Table 1-2. Maternal Weight and Fecal

Microbiota Count of the Control and

1-Kestose—-Supplemented Mice Groups Late in the Lactation Stage (Day 17)®°.

Control diet 1-kestose—supplemented
(n=11) diet
(n=17)
Body weight (g) 290 = 20 290 = 1.7
Small intestinal weight (g) 1.4 = 0.1 1.5+ 0.2
Colon weight (g) 0.26 = 0.03 0.32 = 0.03°
Fecal microbiota®
Bifidobacterium 10.5 &= 0.6 11.1 £ 0.3°
Lactobacillus 9.5 = 0.6 98 £ 04
Bacteroides 10.5 &= 0.6 114 £ 0.5°

CFU, colony—forming units

2All data are expressed as mean = SD values.

®Fecal microbiota counts are expressed as log,, CFU/g dry feces.

*Value differs significantly from the control value (P < 0.05, Student’ s t-test).

Table 1-3. Total IgA Levels in the Intestinal Tissue and Serum Samples of the

Control and 1-Kestose—Supplemented Mice Group at 17 Days after Delivery®®.

Tissue extract or fluid Control diet 1-kestose—supplemented diet
(n=11) (n=17)

Jejunum (mg/organ) 12 £ 0.3 1.6 = 0.3

Ileum (mg/organ) 05+ 0.2 05 + 0.1

Colon (mg/organ) 0.2 = 0.1 03 = 0.1°

Serum (mg/mL) 0.3 + 0.1 0.4 + 0.1

2All data are expressed as mean = SD values.

®Value differs significantly from the control value (P < 0.05, Student’ s t—test).
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Table 1-4. Specific IgA Levels, Reported as the Absorbance at 405 nm, in the Milk of

Lactating Mice in the Control and 1-Kestose—Supplemented Groups®®.

Control diet 1-kestose—supplemented
(n=11) diet
(nh=17)

Level of anti—-Bacteroides IgA®
Day 7 0.08 = 0.03 0.13 = 0.04
Day 14 0.14 = 0.13 0.34 = 0.22
Level of anti—Lactobacillus IgA
Day 7 0.02 = 0.05 0.01 = 0.06

Day 14 0.09 = 0.05 0.13 = 0.06

2All data are expressed as mean = SD values.
PA  two—way ANOVA with repeated measures showed significant effects of 1-kestose
supplementation and measurement day during lactation (P < 0.05), with no interaction between

factors.
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OControl m1-Kestose

1.0 -
§,_TO.8 -
s E
= 90.6 -
s E
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o L}

Day7 Day14

Figure 1-1. Effects of Dietary Supplementation with 1-Kestose on Total IgA
Concentration in Mouse Milk®’. Enzyme-linked immunosorbent assay was used to measure total
IgA concentration in milk samples that had been collected from maternal mice fed a control diet (n =
11) or a diet supplemented with 1-kestose (n = 7) at 7 and 14 days after delivery. Data are
expressed as mean = SD values. A two—way ANOVA with repeated measures showed significant
effects of 1-kestose supplementation and measurement day during lactation (P < 0.05), with no

interaction between factors.
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(A) (B)

" 0.2 . 1.2
S = ° E
3E . _S10 .
53 S35
§$ ® 50.8 -
® T x
Lo 0.1 Q=0.6
oY [x) [
is 8% 04
2% r=080  <&% r=0.55
22 p<0.05 2% . . )
G ) £02 | p<0.05
g,v E °
- 0 A A A J 0 i A A J
10 1 12 13 10 1 12 13
Bacteroides (Log,, cfu/g dry feces) Bacteroides (Log,, cfulg dry feces)

Figure 1-2. Correlation between Bacteroides spp. Count in Maternal Feces and (A)
the Level of anti—-Bacteroides IgA or (B) Total IgA Concentration in Milk®. The
Bacteroides spp. count in fecal samples collected at 17 days after delivery was measured. (A)
Enzyme—-linked immunosorbent assay was used to measure the level of anti—Bacteroides IgA in milk
collected at 14 days after delivery. Bacteroides spp. that had been isolated from mice feces were
used as the coating antigen. The absorbance at 405 nm, indicating the level of anti—Bacteroides IgA,
was measured. (B) Enzyme-linked immunosorbent assay was used to measure the total IgA

concentration in milk collected at 14 days after delivery.
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2. AEHO Prebiotics BN BRSIVHAELROBEAMERICREZIEE

EFELRDBERHEEFSE T XRBENBETHY ° HERDET( ARHEDEEIT
NAEEDOBISFADEEICLYELDS Y, COBRNBEOBFEEL. KL LER. HlzE
ERBEH . HBRAEC. AEPOREVEOER . BLURBE“EOELEEZITH . 3R
DETAREBELGHENHER T, LARORXRBEORERZICEEGRIZRLLTVEIENS
S OHERAOBNAEERRE. REITHEEIL T SHE - AEORBEISEENEFT>TLS,
ZDRKBID ., EIHFA~D Prebiotics DFETHS “, LALENL ARBFHIAEH TR TLY
51=8 . —EDFEME/FLN TV,

AHAECTIH. BEARBROET( ARBEEADOBERNMEERRICK L TREOBRNMEE
BAEDESIHEEERIFTINEHELAICTEIEEBMICEREMRIZLENARBREERELT,
BEOENHEEEZEHTEIFRELTE. BMECrTEDA A RBEMEANER SN TEY
VE DO ARE PCTICHATHE “~OEBRS5SEEOHLIZTITIONTYTHE
(Fructooligosaccharides: FOS) D% 5% #IRL 1=, BH D Prebiotics EMDEELHERT 510,
Bifidobacterium spp. |~ Z TH A TEBBZBLTHERNMEEL T Clostridium coccoides group .
Clostridium leptum subgroup. Bacteroides spp.. and Enterobacteriaceae % 5EliLT= '*¥"*°, E D4
ARBEDGBZHMICENTT 520, BLREBADEE TRIESh . D FOS EBEAUTHED
WM& ZE1LT HIENHERIN TS Bifidobacterium longum (B. longum)® 5HE L 1= 0%, X512,
B D Prebiotics ERMBRDEM. FHEE. SLUVBIERADOBELTFMLUI-, F1-. AREE 1
THREFLT=IPrebiotics fEERM R ELH slgA BT RIZFTEE 1 ZEbTHEM T 570, £% 1 A
BEFDEELF slgA iREZ ML=,

WHEELLUHFET 1>
L_EERIVUS LML EB L ERE ER (L. Ethics Committee of Chiba University [ZZ& R
NTEY AL UXEEFIEFLTHEERAR (FER)ICTERLE: Y, BEGTITIRICHL
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T 2009 F 9 AN 2011 £ 12 BIZERAIZCTEMRAELZ B =. TUILXT—REBED HH IR 5t
REL.BIRBEMEESZE T HIERIEBFRN LIz, ZFERIL. UMIN Clinical Trial Registry

(UMIN000008142) (http://www.umin.acjp/ - &3 HFH TH 5.

84 B DHTIFEFAEA(Z FOS B (B{BR B :FOS, Meioligo-P, Meiji Food Materia Company
Limited) (n = 41) E£= X TSR GREBRE: 3B (n = 43)IZIRY S 1T7= (Figure 2-1) , 1117
(F3E0R 26 EASEZR I MNAETOM. 1 B8 DHBRE g% 1 B 2 E)ZERLI, HERE LIS
DERENOOA)ITHEOERIL. MEBMNE SN SHIRLEN >z, COH. AESLUREER
BERBEORRICEDVT, T7REOBREDSL, mROAVITRHRAZEEIC 2 BLULE
RMLTWASHWERE (TR AT, HBRBEDERNBEIE D 80%% FEF-HEBRE L. T AT+
HEL TR LTz, (Figure 2-1)

Bt DR EE

EEMIEERE 3 BREImL-, BAMICZE. MIEIEER 26 BDEmN 5. 2 BB IFEIKR
36 B (MM A 10:81%) DiEiEM o . SEBIFER 1 HADERMSERL, BIEIERESCITHNE
L. S HEFET-20°CTREFLT =,

HEAEHHE DT

DNA D3t [&. QlAamp stool mini kit (QIAGEN; Valencia. CA. USA)ZAL\T 20 mg D
EMNSITo = EHE . HEOEHE. 01mm E 03 mm DU JILA=ZF7E—X £ 7F T T Tissue Lyser [Z
T 25.0 Hz 10 /3 &L=,

FEFBERBEZHORIEIX,. RT-PCR [Z&2TiTo71=, BIE X RIL. Bifidobacterium spp..
Bacteroides spp.. Enterobacteriaceae. Clostridium coccoides group. Clostridium leptum subgroup.

Bifidobacterium longum (B. longum)&L ., 754X —(TBEICHRESN =L DEAL 7%,

E1%, %, REE

EiER. BHEEE. TRERKOFE. BREOEEL. ik 24 8. 28 38, 32 18, 36 BICHFERX
REZICTHRELT =, FEHIK L Bristol Stool Form Scale Jk#"E#:177 D A7) ¥ & DKRA7
. THRCEBDHEEIE 1 BEOFEERKETFML-. DEEESHERONLTDREE. R
EXRFAEXRERICLYRAEL.
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FELH IgA BE
FVIAICEBORBRTHERL-EZ 1 AP ORIAREZANEL-, BE DA
= (L. Human IgA ELISA Quantitation Set (BET E80-102) , ELISA Starter Accessary Package Kit

I (BET E101)ZRAWTERLT =,

BRI R V5 DR SY

BHOERITTIE. FEHAMORBIZEY 1 BERNLI, ALROERFTTIL, SRED
HE O ERITHIEERITHO. FEVRTEEN I RERNLIZ(FOS B 3B, T5tRH
2%). T EHBORIBICKY 2 BERIN 1=, B. longum BOBH TIE. BHOFEITKY. &
BIZ1 RN RERN LT, BROFEMAN TIL, FEHEAS 1EMIC3 B LT OBWERE LRI 1=,

HEETAEHT

EFHEL. T—20AHIC LU P RIEEEFHE TR, /$5AN VI F— L DB
LEBRIZ(E Student’ s t-test ZFALY, /U /NFAN VI T—E DB LLEIZ (X Mann-Whitney U test
. HTIYT DR ELEIZIX. chi-squared test ZFU =, tHEIMEHTIZIX. Spearman DB
HERBOREZRAL =, P<0.05 DIERERETFHIICHEREEHIML =, $ETAZHTIZIL Bell Curve

for Excel (Social Survey Research Information Co. Ltd. Japan)Z& L =,

2-3.

ToERED 29 & BV FOS BD 35 AEMITHRELT-(Figure 2-1) , IHBEEDE
=IEHR. BEBEICEHBOEFIROONEAN ST (Table 2-1),

NAFEOBBROELMELRE Figure 2-2 1TFRF . M Ak (3Ek 36 :8) D FOS #D
{Eh Bifidobacterium spp. ML, 2.7 x 10'%/g TTISARED 1.1 x 10%g KUBERIZCHETH-
f=(Mann-Whitney U test, P<0.05. Figure 2-2), RI#kIZ. 9+ A (24 36 i8) D FOS B D {Eh
B. longum D#IE. 23 x 10%/g T. TS5HRED 9.7 x 10%/g FYHFEICTHETH>Tz (Mann-
Whitney U test, P<0.05. Figure 2-2), Clostridium coccoides IZDULNTI&, 9 AR (& 26 &)
D FOS HTT T RBEIVIEMN =AY, ST Atk (3E4R 36 :B) TEERDHohGEMh 1=,
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BEHO FOS EMMN I RDOBRMEEZRRICRIFL-ZEDMIERE Figure 2-3,
Figure 2-4, Table 2-2 IZR T, 1 n AEBIZH LT, ZLIRE S D Bifidobacterium spp. & B. longum
DHIHBEOEFIROoNGELh >, AHEXNRELE-BFRIOEEPFEROHEBBENTTE.
Bifidobacterium spp. TIZHHBEREZRMNEOHLNEM>1=H(p = 009, P = 050, Figure 2-4). B.
longum TIEAELRHEBERBRIROHONT=(p =033, p=001, Figure 2-4), #HFNDHTH)L—
T TIE.FOS B TDH. B. longum BOBFHEDOEELXIEDHERBERMNROONT-(Table
2-2),

BHROEMRRT7 . SHEHEE. I5E. THOMEES Table 2-3 ITRT, HEHEICD
WTIENA 2 BREZICFOS T ZRBELYARIZZ<(1.0 vs 08 EI/H. P <0.05), ZD1th
DIEBICFHEEOEXRDoNGEI ST,

ER1HABAPOR A REIC. BEDELXRHoNGEMNo1= (Figure 2-5),

2-4.

AARTE. BROBRNEZOEBHNLEOBENHBREERRICEELRIFINE. ZET
B LME LB HERIZKYEHTELT=. 8 ¢/B D FOS ZEMLE-BHICEVTHERMEEE DB
(Bifidobacterium BEH DIEM) HNHERINTI-MN ALRODE T+ AREHFEMLIEM o1z °, &
SDHRIE. BEDEHREHRIA® Prebiotics ZRRICHELI-HBRBREIEESEAHD V0%, —
AT HITTIL—TEFIZEY. WHhRIERBEDETA XXBATHSD B. longum DR L FHE
DEBHENBNCEELHELNEL ST RLRDET( X RBE X RDOERMEER KL, BEHIEH
DIRBET RARBEHEZE O THLZLTRESN D AEEEN RSN,

ARRTE ALROETA ARBTARDENHMEELRE. BROBAET( ZREH
ZEMICIBOTCETIHRESNGOIENTREINA, TOEHELTUTO 4 DOFTEEELE
AbNnd. 1 REF . FLRADEEN, SEFFMEL- 1 P ARIYEVERBETELS-O. BHTE
WS- AlREME TH D, 2 m B L. BFH D Prebiotics ERIIBARADE T XARBEZFEOLI=LDD.,
BFGERICRIZEITIBENEELTTIHEHTEL,N oS THL. 3 REIF. BFERELE
Bifidobacterium BE M EL'RDIBANHMEEZN T2 ITIBIE-EBETELENS-AIEENETHD . 4
RBIX. BF{GELT: Bifidobacterium BEMEGHIICEEA)IHEEELTELUN o210 5
ROBATEECTEENOI-FIREMETH D, ER. HERDE T ARBFHIIBEA)ITHEOEL
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PEICKECEESNDIIENTINTIVS ., 20 4 AEDAREMERFTT 510, BEA TS
B TEEEBBORKRELT, B longum OBEBFOENETNTEMLIZ, LALEAS, B
longum DEZ . Bifidobacterium BEERHRIZ, BH TOEMMNERESh =M, LR TOEMIZ
RSN Ghof, ChoDERIZEY ., BHEMNEELIC prebiotics ZEMLTHEFDE T+ XRE
HESOTHL. I RDBERAE DA XARBHNEZ L -f=EEZDbNT=,

FIROETA ARBEEROBAMEERA L. BRBRNOILREEI( XAREHEE®
FTETRESNDAREMEN RSNz, BB T MHOHEBRELRNRELHAEBTICH T,
WHHERETHS B. longum ERDBEELGEFHEENZED SN 1= (Figure 2-4) , B. longum (&
FOS EBELAVIMDAAZEILTEHIEETHA-OIZHHRD FOS EEMIZKDEA B. longum
DIBMMNELR DGR B. longum BIZRBREN DT M ot=&EZbN S, —7A. Bifidobacterium B H
HIZOWTEH. BFHEOMEBENREDOONLG A>T (Figure 2-4), FOS (& B. longum L4+ D
Bifidobacterium BRI E LS BH . BEA)THEIE—ED Bifidobacterium BE D H M EILT
E5, 9 ahb.FOS EMICKYBHRDIERNTIE R 1= Bifidobacterium BE D KEB 2 HNEEA )T
HEEBELMIZEIETEEN >z OIZEL'R D Bifidobacterium BEEIZRBEENIZ<M > AT RE™
BHd, UEDHFIZE->T, BHD FOS ERENLT B. longum BOBFHEBIEEHEFA.
Bifidobacterium BD R DB FHEDEBEFILLAETLEEEZONT-. ;L RDOERA
Bifidobacterium RE & RIITIZOTCIE HIA L, BENEEA)ITHELERLT B. longum
D &5 EL R DGR THEE - & TE 5 Bifidobacterium BE B H D BN TR EMICEOLTHL
CENFRTHAHEEADND, CORBREEATHICIELLIRFAVDLETH D,

FOS IZIX D EMEER T DI REMEA REN T, EIRDERAE D FIEFE(IL, 11745%&
WhhTEY . 1TRD QOL DIETZ3IERIL TS, FOS, ZEE. BKUET( XAREDES
PDRE FEREDRALEICESVWTHEREZRA LEELHIEMNREINATINS . RAHDIER
FTANAFT4IR © X FOS® DS THLHREIN TS, LGNS SHIFTOBEHEICK
FTEBRIFEALTFMEIN TGN ¥ KRR THESN-HEHEEOM L, 11RO FERIE
EFRFTIAREMEERLTNS, §%. BEMELZFTHERBETOFMBREAIHAFIND,

Prebiotics EIM B I gA REICRIFTEZEICITBENROONT=, T 1IHIZE T
FREHTIORIZFOS D—IETH S 1-7TAM—RZERMSELLEBIAP LA RENEFLEETL
fzo — A EFERRELI-LHERTIE. B 1 D ABOBE TR A BREE, RBRBLTS R
TEENROONEMof=(Figure 2-5), BFRERTIEBHDEFE S Bifidobacterium BEDHE
BERNERIATNEIENS BEREENLTRIEP A ITRIFTEEEFET S(21E+5H
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BEBTHLIEEZEZOND, TNIZTENDDOLTEFNTHRELT IgA ITEEN RIS >ERIEF
BATHHH . 1eG DRBETEDENIVR - LEBT.EMTHEBIT)OLOICBIATIAD
BEEENVVRATIYRZVWIENEZELTVSAREENBZZOND, Thbhb, YOXATILRE
BITDORGHDEN-OICBFREGEDERLL TR IAZELMICHALTLS—AT.
EFCIEBFREDEAELTHIDD IgA OMIZHREBITO 166G HHZ-OIZFI T A BE
[CRBREEDDLEEMEVATREM TH D, CORRZIATHICITBILMBOREI NI %
HMICEITT ARENHD,

AAEIZIZVLONDRFENHZ. 1 HB L. BEMBESENSTHROA)ITHOERE
FIRLTWEWRTHD, D=6, mERDAUTHEE 1 ERIIC2E LU EERLTWSTS5ERED
WEREZERII LIz, THbhb, UHBRTEONT FOS BDIEEMNEHMIZTHIROD Prebiotics D&
BOFZEEZR T TOAHAREMFEETELRN 2 R B (. MEHDREZE RT-PCRIAIZKIYBIEL
TWARTHA, 16S rRNA R—RDA57 /) L THAIE ., KUY AIERGFFMEA ATREE S,

AHARTE.AROET( AREEARDOERAEERAIL. BROBRE I AXEHE
BMITEOT IETRREESNGN L, SLUBHROBERIRBEE D/ ARBHREEOT LT
RESNDATREM A RSN L=,
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Table 2-1. Characteristics of the mothers and the neonates'™.

Placebo group FOS group

n=29 n=35 p
Mothers' characteristics
Age (median, years) 33 30 N.S.*
Primipara (n) 13 16 N.S.+
Pollen disease (n) 8 10 N.S.+
History of atopic diseases (n) 1 6 N.S.t
History of other allergic diseases (n) 10 20 N.S.+
Smoking during pregnancy (n) 6 3 N.S.+
BMI during prepregnancy (median, kg/mz) 212 20.3 N.S.*
BMI during pregnancy (median, kg/mz) 253 246 N.S.*
Neonates' characteristics
Fetus week number (median, weeks) 391 393 N.&.*
Birth weight (median, g) 2990 3165 N.S.*
Caesarean section (n) 2 3 N.S.t
Exclusively breastfed (n) 14 16 N.S.+
Partially breast-fed (n) 15 19 N.S.+

FOS, fructo-oligosaccharides.
* Mann-Whitney U-test.

+ Pearson’s x° test

Table 2—-2. Subgroup analysis for relation between the number of fecal bifidobacteria

in mothers and their neonates'®.

Bifidobacterium spp. B. longum
Subgroup n p n P
Placebo-group All infants 25 019 037 25 -0.22 0.25
exclusively breastfed infants 13 0.41 0.16 13 0.14 0.64
FOS-group  All infants 31 -0.02  0.94 30 049 0.01
exclusively breastfed infants 16 0.15 0.56 16 040 0.17
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Table 2—3. Stool characteristics and adverse events recorded in preghant women

2 weeks before the intervention and 2, 6, and 10 weeks after the intervention'.

Weeks of gestation 24 28 32 36
Weeks from the start of supplementation -2 2 6 10
Group Placebo FOS Placebo FOS Placebo FOS Placebo FOS
n 25 27 26 31 24 33 25 32
Stool frequency (times per day), median 0.9 1.0 0.8 1.0* 1.1 1.0 1.2 1.0
Stool form score, mean 3.9 4.2 3.9 4.2 3.9 4.0 3.9 4.3
Frequency of abdominal pain (days per week), mediar 0 0 0 0 0 0 0 0
frequency of diarrhea (days per week), median 0 0 0 0 0 0 0 0

P = Placebo-group, F = Fructooligosaccharides-group
*P <0.05 (Mann-Whitney U test)
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Mothers assessed for eligibility

v

Agreement and randomization

(n=84)
I
v v
Mothers allocated to the placebo group Mothers allocated to the FOS group
(n=43) (n=41)
Excluded mothers (n = 14) _
- Less than 80% test compound intake (n = 8) Efil“degl mostg‘;rs (=6 d intak
- Consumption of commercially available < » = Less than 30% test compound mtake
oligosaccharides (more than 2 day a week)
(=6)
A A4
Mothers remaining in the placebo group Mothers remaining in the FOS group
n=29) (n=235)

Figure 2—-1. Diagram showing the flow of participants in the placebo and FOS

groups'®.
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Figure 2—2. The number of gut microbiota, expressed as the logarithm of cell numbers,
in maternal feces at 26 and 36 weeks of gestation'. Microbiota were quantified using
g—-RT-PCR (n = 29 and 34 for the placebo and FOS group, respectively). Box and whiskers plot, with
the black horizontal line representing the median value and the boxes the interquartile ranges. The
T-bars represent the data range, and the open circles indicate the presence of outliers (data points
more than 1.5 interquartile ranges below the first quartile or above the third quartile). *Statistically

different based on a Mann-Whitney U test (P < 0.05). P: Placebo group; F: FOS group.
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Bifidobacterium spp. B. longum

Figure 2-3. Figure 3. Infant fecal Bifidobacterium spp. and B./longum at one month of

age, excluding neonates born by C-section'.

The number of Bifidobacterium spp. was
quantified using g~RT-PCR (nh= 25 and 30 in the analysis of B.longum) for the placebo and FOS
group, respectively). Box and whiskers plot, with the black horizontal line representing the median
value and the boxes the interquartile ranges. The T—bars represent the data range, and the open
circles indicate the presence of outliers (data points more than 1.5 interquartile ranges below the

first quartile or above the third quartile). No significant difference was observed between the groups

(Mann-Whitney U test).
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Figure 2-4. Relations between the number of fecal (A) Bifidobacterium spp. or (B) B.
longum in mothers (at 36 weeks of gestation) and their neonates (1 month after
delivery), excluding neonates born by C-section'. The number of Bifidobacterium spp. was
quantified using g~-RT-PCR (n = 25 and 31 in placebo and FOS group, respectively). Data were
analyzed using the Spearman’s rank correlation coefficient (A: p = 0.09, P = 0.50; B: p = 0.33, P =

0.01).
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Figure 2-5. IgA concentration in breastmilk at 1 month after delivery in placebo and

FOS groups.

Removed 1 sample in FOS group with IgA concentration of >2,500 mg/mL
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3. VN VBEEEZBRLE-ARARAUEALOALRET~OEE

3-1. #¥E

FLIRARUIDOXRBHEANEY) CTHACLEHR T H-DICIEZDE RARARIEE
ML RORELEHEDRTHIENEELINEZ. Scientific Committee on Food (SCF) F (51
LTL3 * %, Ll BERICRBFMETo-BHIXROATOIONERFTH S,

ROV NVEERIARHORE . IV ROBRICEENICEELED. 2L
BABUIZKERTDEHICIE. BRROHBVELEDIVNNVELXERTILELAHD ¥, 4>
NOBOERTRET. EFEFRICERT S, —A TRV VEOBRIERIE. Bif-FiEE DR
BADBEFTDIRIEED. T REAT~OBERBDIVRIEEH/S, SHIZEIRHIC
BB NVEOBEERIE. HEEOBRRKECES- SOEZEDRFOREICEELRIT
F A RE 4 (Developmental Origin of Health and Disease; DOHaD {R &) LEBALMIZEShDDH B 7%,
Lizpo T ALRARRIADAV N\ VEEEZERL-HEZOA RARNIALTERLLIRD
REFTES D2 ENBCEFTND,

FLROBE-REICETAHAROAYAXTYIUEE(DHA) ET7SFFVER (ARA) DERDEE
HADEENEE>TLVS, ZLIRHAIL. DHA B KU ARA W RREICIHICEE SN DB THS 7 ,
LM LD S, DHA, ARA DA S RLREAMELN =8 7, BELOILIMNGERLI-DHA L ARANEER
HEBERILTWAEEZLND, CNETIC, INOBBELBEELAEETHL PO SLUER
D DHA-ARA D EEVIK R A BEEI D R EFAET D EMNRENTINSZEITMA T DHA-ARA
DERBLVERHOBREDIN TN RHAORE - BAHEICEELBLIILNTINTLS
0288 P EDIENDS, ZLIRHAD DHA & ARA DERIT. LR LUV TNLUBEORE - FEIC
TEERIFILBIEELERTHDIEZEALND,

BATHRINTVWAERAFARE A TR AVNIEEEF 2.3 g/100 keal M5 2.2
g/100 keal IZIEFEL . BELOF{E (1.9+0.43 g/100 keal) IZEDIFTULNS ", ARA BEIL. 5.1
mg/100 kcal (2.2 FAFAEEL B) /5 13.2 mg/100 keal [ZHEZ L. DHA JBEE (X 20 mg/100 kcal Z#
Bl $hbhb. ZLIRAFASE A O DHA & ARA DRBEF. WThiBILREELL>TNS
(BEH 0O DHA LU ARA DRE (FHELRERZEDEHE) (LZN T 13-24 mg/100 keal,
19-66 mg/100 keal) 7, ZZT. IR AFANI A DHINI R ORFICRIFTEELZHLMNTS
ODIRREBRAEAREERMEL -

3-2.
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BRELSUFET 1>

LEREHFTTIL. Meiji Institutional Review Board (Approval No.32)IZ&EREINTEY. AL
SUXBEEFIEFLTEREL., SMEOREFICHLTHARIVN -G MARZE) (CE@
ICTSMREEZE BTz, AHZ TIL. University Hospital Medical Information Network (UMIN) Clinical
Trial Registry (UMIN000023110; http://www.umin.acjp/)IZ& X EH TH D,

15-59 AR CTREF-IREZCIVEBASNIZLEAAMI At BHE. B
R, BR)ZHIEL TV E R 201498 1 B™2016 £ 3 A 31 HOHR CTLEDRERTT
UhJ—L(n =1,053). 12 h A ETEILIz, COM. 4 BATHRERABTZIZLDAEEZRREL
(T M)—B5D 15-59 B#G. 90-149 B, 180-239 HEF. H KU 330-389 HER) ., ChoDHA
MIE— NI ROEHRENTHOATNSLO ., EEGEFRAEENEOND, HRSMO
RGEENEEOL O AEZERFERT VR ELLICBEICE SN,

FLERGARE A DEEHEA
AR THEREL-ZELRAARE A DXKEMZ Table 3-1 [TRLT=,

HEEH

AHARTE. BERXREZLZAVCAROMR . EHREHK. P BEHE KEOFE. &5
KAEERE, FR, BE) ICEAT ST —2%HF-, 512, 15-59 B (1 A A) . 90-149 Bin (4 A
A). 180-239 B (7 A) . HXU 330-389 HER (12 n A) (2, HKBIENE. 1 B DEFLETER.
B BEREICETET 958 48, FR. BEATEREZELOT V=0, EEH
BREICEDBEBEDOAENEL- (BFFRICEEIN-RIBEDOAEEEZREZICETD).

FHE-EMHR-BEIKE

B RE (L, ERMEREBEL., mEAE (ERER 37 AL L) HAKE 2500-4000 g,
BV THAKGBEECTOM. RET—2OXRENGWVREL, LROXREZE. FLR AR,
LOIRIIF—IEMEFLREICHEL -, BAXREITARARAZILOERMNLGOILIEERL
fzo NIFEIEM05-1 HAET 123 keal/kg/day. 1-2 h A#AT 115 kcal/kg/day. 3-4 57 A #5 T 82
kcal/kg/day. 4 57 F #5 LABE T 76 keal/kg/day ZHBRHIRILF—%ZL R ARARIAMNSERLTLS
CEIELI BB LD IRLF—ERERF. TEAIREROFYERED 90%I(ZHET
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BETHD Y,

1AE. BML, BBED @ IC&HT->TIL. 15-59 BE (1 £ A).90-149 HEH(4 ©A). 180-
239 A (7 7 A) DI R TOREHHICEVT. BARETHoREBIREBEREL.AIXRE
THo-REALRAREIL A RELTHEBZLEL -, S5, ChoD L RAREEL A REFEL
FERDIL 12hAFETOIAA—TYTEZTLEARIZOWT 121 AROKE, BV, BEEZ
tEUf, EHRIE A RER T — L ¥ & — B EL TEHEL 1= BIRBIICIE, Kk, oM\ F
B ER D 3 ERRETEFM L=, 38 CLLED R, BLUEREER (EMOZE™) DREE (65 AkNE
TOEE. 2 hAKETCOER) FHELT-,

1 ER . AVIINIVTFDAIVRREE OFDAI)LARERE BF. BYMTLUILX—FIETRE
—MEEL

KEETAEHT

BTN A XF BEICRRSN-AREZFTHEER LT OHARICESVTREL:
BLINDDHAETIE. 1 B 55 BULEDH LTI A XK EMICHHERENER TS
EMNRENTVD,FDA DA ARSI TIH REFMEOMR TR MR 28 LU EEZHRRICHEA AN
PEMNREINTNS Y, UELY ZLRARAEI A REBIARERNZTNETN 56 BLLELA
BIENEELWEEZONT-, BEBRHMETIL. 40%DEIMAERE. 206D KRBERERTEHET
THKELLT I EZDOIRARMILARE 1 nABMTIVN LT,

BONT-HROEKET, FHEGRERE) X RETRLZ, 2 HEDLEKIT,
HEOBME - P HEEE/EL T, Student’ s t-test, two-way ANOVA with repeated measures.
chi-squared test, &7=[& Fisher's exact test & 3 F¥E D LLER L Tukey-Kramer test ZFL =, 2
ZHOHEOEMIZIF. ETVOHEBREEZRAV - TXTOREIZDNT, P <0.05 DL
BEHELL, #EHEHTIL. Bell Curve for Excel (Social Survey Research Information Co., Ltd.,

Tokyo, Japan)Z L\ TiTo7=,

3-3.

394 & (295 BDOBIAFRERE 99 LD RAREI A R) BHBFINRICESELS:
(Figure 3-1) . BHEBREDE =EHK%E Table 3-2 [ZRY,

HBIEED 71 hAEMETOIEFE R L Figure 3-2 (a-c)IZRT . LWITFHDIEHED. 2
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TREESBMAWIZIEVWT. FE (AR ONENEFETH> N XBZONRSLUVUXRAEEH
FEDHoNGEN>F=, BHKIC. BT IL—THEOREBMEICHLEFROONGENS[ELY A B
18:25.6 (4.0) g/day. BELKEFRIR 249 (4.1) g/day. TILY AKIR:229 (53) g/day. BELEE L
R:223 (3.7) g/dayl, 12 h A740—7vITBHLEKIC, HEKBIEEOT IL—THOEFEHLHN
Hot=(Figure 3-3),

LIRARRIAAREBIFRBEROEMERIZOVNT 1 4. THADITRTOBAIZENT

BREFEOLONGEA ST (Figure 3-2(d)),

FLRAREIARLBAXRBEROBREE - TULX—FORERBRECOVTE6HAE

FT.BEV 12 HABETOVTNICEVTEEELGE LT DONGEMNo1=(Table 3-3),

3-4.

AEFERTIE, 1053 RDEROAKE -BMI-BEEFOIEFZEERN S 12 hARETERH
EL.ARHAREILAXRERORENBIARERLAKZTEY THSEEHALMNITLE P 2LIR
ST A TRIFTEN =TS22 /9B |ETDHA-ARAIIFILR BB LU Z DR DR - RZICHEE
RIFLBEIRERTHAN. ChoZ2 ST RARELAORERKIAROXKEDOHR A THEY]
ThHHIENTSNT G,

BUNYEEE 22 g/100 keal D)LY AZHELLI-ALRDAVAVEERE(L, YT
HBEZENTREINT BLRICBVT. FRAV R VEOFIAMET 10%THY ., BEHLU/VED
FIAMLRETHIENRINTIND *, AR TIE. ZLEARAHI A ROFV /A VBEEREN
BIARBRIVEVIE, BLUILRAFALIARORENBIXBERLEAS THIILEREL
f=(Figures 3-2 and 3-3), MA T, ALIRAFAHI A RDFEE X WHO PEEFBENRTT S
FEMRMRICROTUL =, LI > T 2L RAREI A RICEVLWTHV /A BEERENTELT
WBEEEEFBH TEWNEZEZON T, ECAT, BEDHRTIFAVNVEEREN ST ES5
BIZ.BMINE®R 6 n A TRIBELLY., 5 EEOBRIEAEHOBREELSISREIL-IEARES
TS P AARTIE. FLIRARAEI A REBAXREROBMI X . ER T HABLUAER 12
HAFETENGOIEMNERSIN-CEN G, ZLIRARREE A RIZBWTAUNVEERE LG
TRGEVWEEBZONT-, ChoDHAR T ELERARRI A NSERT 2V /VEENTELER
LEWNEYLETHDIIEERLTIND,

LR A TV VBEDE I ERLEN LB LRENEONZIEIZE, 2L
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RAREADOIVVEDE IORENBFTEL TV SAREELEZOND, A/ \VBERHTRY
BEEGERD 1 DFELXD7I/BEOETH S, FITWATI/BOEL, AN—ITHZFELTIE
5N INZ T, Arg & His (£, ZLIREIICE VTR EEOFWTI/ETHY., hD. —EM7EELE
DINVERHOMEAEDLE TEBBEINIKWTI/BTEHS-O . JLRRAARIDOFVNIE
ERETISEICITTENBRICLETHS ILRARAEI A TER.CASOT7I/BOEEN
Table 3-1 [TRUIZEKSICHBE P EELAFULICHDKIICEETLTVS VN VED T/
~DHILEDBEEATIE. ERNTOMME(VWTIEEHLRE) ICHETIHEAVDEERIIC
EDF. EFBEICEFNT HEMEEIAIKL B S/ ATYVEERL. HEShPT L
a-FOrTIVITIVDLHEEEDH TS, ELIT. KRABEOIFIVNIBEIOEEREITEDFTEHIE
THILBEHEERZICEREL TS ©. ZOKIIT AV VEEZRET SRE. ZLRAREILDS
DINJEDIBEIZHHOETERETHIIENRNELGLD LRARAEE A DAV NNIEDEE
(Table 3-1.Figure 3-4)[&. 2LIRDAE . BMI SLUEHOEEICKY. TEHMZTIEID
BRTIRYUTHDIEERDLAT,

FLRAREE A QAU NNVBEREHE-BRIROBATLEL TSI LA RESNT,
ILRTIK. BERBETOAIRBETHERLEAV/RVED 0N FIASN T ICHEHEIN S %, Lh
LAV NV BEQEFIFENILRASLNIEBILTRECE L TOAIE KIBISRATEER
BAREICEENECTEERNEDL IR H I EN D EBHERKIEHEL - RINDH AT
BIERETHDHEVNR S, BAETIH. FLRAARE A REROEERKIBIAREREELLTW
f=C&h i (Figure 3-2)  FLIRARAREEL A TRESNZ2V/NIBEDE 2.2 g/100kcal LEIF. JH
- RIRDEERTERIZEL TS EZE A b NT=,

BEEORRENABEIERLS=-CEITIFELRAREE A ® DHA & ARA OBEYIGEREAEFSL
TLWAAREMEN B R oM T, INBREELHEBET HEEICONT P  ZLRARANI A XERLBH
FERTE®R 20 AFTRAFICKEL T = (Figures 3-2 and 3-3), &5I2, WHO Y EHA®D

DR REARICID O TUL =z, LR HID DHA-ARA EERRICEAL TIE. ChoDERMASEESM—AIC
RACEEBITI-ANFVIEEZTBITHEROIET R 29 fIZ (L, It ARA EEIL DHA
DHEERLEHBEICOVTHLERLEN S IGEEXVETLIE REMKEE - RABEEREL,
DHA & ARA DI AZIEELT=A A DHA DHEEMLI-BEIYVBA TV IEFEN RSN TINS,
hoDHMENSE, IR AAEZL A(DHA: 20 mg/100kcal, ARA: 13.2 mg/100kcal) M SIEERT S
DHA. ARA D E(FFE L) THAHEZEZbNT=,

FLRARARE A ROBRESIUVTFUILXF—DOREHRETBIAREREENGNIEN
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RSN, A RADKRUEBRRED 1 DTHAPELDRERICEHALT. BEDHRETIE
AIRBRTREENBVETIHRE “. BLIUZTOERZHEMOFERLET 2|ENHD *. L
DLEND, DECELLRAETE. ALEARRIARLBIAFBEROTERDRERICEETHD
nighot=(Table 3-3), BATIE,. FEXDFERBETHIMRKETIVF U DEBBNAETSR
Tondf=0. SEAELILRDIFEAENMAKBETIFUEEBLTVSLHERIND, fif
REEOFHIEBEPELORERFETIEIILATINTNSI LMD *, ZLIEARRELA
RTOBAMOERAICLEIPERORELMFTETLDDAELALN, -, BYTLILF
— TrE—MREXRDREEICOVTEL, ALRARNE A REBIAXREBERIZEEADNGEA ST
(Table 3-3), HEFAETIL. ERMICEZMICE DV -RERZFFEL TLVHAY, "Japanese Pediatric
Guideline for Food Allergy” A% 2016 FEIZBRETSNI=1=6 ¥ ZHEEN LRAEDOHBATH —
NTWEWATEEEDH D, LITVA . BRETHONTHERIE. BAXEICKDITLILX—KE
FHICOVWTOHRLEIETURIEEL, 1ETEHERRBITIHIDLDTH 1= *(JPGFA2016) , L
REECERBRREICEAITSIIRTOFEER TREZEICIIEFROoNGN - EFERA
RELAROBRRENRIFTHoI-IEETELTLS,

AARICIFVKODNDERLHS. 1 REF. BERARTHAH-H. BICKRHMDEEF
DEEBEZZITTOLAEEMELHY . TNOEEETELENENSLTH D2 RBFERXAEE
EFRAVNTT—42BTN5ILTHS.3 RBIFT7+O—T7yvTDRE LT —ARBIZKDRER/NA
TFANHBIETHD cNoDFELEDRRF. FHEROBXEFMAOB/NFROERELLGYES,

AAETIE. ALRAFANI A XBRO BM 250 R EHRENBIARBRLASETH-
FEMS ELIRARAEI A RBEROAVAVEEREFBEETHI LM RSNz, MAT, &
BLEZAVNOBEEZECIH RAREIADOKREMAMIL. ZLROXKBITEL TSI ENERINT-,
BEILREMRELE-NAMNERIMEERZEZZERTHEERMPARBETHL-O. KHARD L%
BEAROBAERNFROILRREORRICFSTEHLEEALND,
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Table 3-1. Protein, Fat, and Carbohydrate composition of Formulas A and B,

per 100 kcal
Formula A Formula BY Breast milk'™
Protein®, g 2.2 2.3 1.47-2.33
Fat, g 5.16 513 4.2-6.6
Arachidonic acid*, mg 0.013 0.0051 0.013-0.024
Docosahexaenoic acid®, mg 0.02 0.02 0.019-0.066
Carbohydrate, g 114 114 8.9-13.9
Fructo—oligosaccharides, g 0.4 0.4 N/A
Amino acid
Isoleucine, mg 124 126 66-114
Leucine, mg 216 216 128-224
Lysine, mg 182 175 86—-150
Methionine + Cystine, mg 88 82 49-87
Phenylalanine + Tyrosine, mg 173 160 95-173
Threonine, mg 131 130 57-103
Tryptophan, mg 37 40 21-43
Valine, mg 137 135 72-124
Histidine, mg 60 62 36-70
Arginine, mg 60 66 43-79

1 Japanese breast milk composition based on Yamawaki N (2005)"

2 Range from the mean minus standard deviation to the mean plus standard deviation

3 Mean and standard deviation of docosahexaenoic acid in breastmilk were geometrically calculated.
4 For commercially available infant formulas other than Formula A in Japan, the concentrations of
protein, arachidonic acid, and docosahexaenoic acid are 2.15-2.38, 0-0.008 and 0-0.014 g/100 kcal,

respectively.
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Table 3-2. Baseline characteristics of Formula A-fed and breast-fed infants'®.

Boys Girls
Formula A-fed Breast-fed Formula A-fed Breast-fed
n 47 155 52 140
Gestational age, weeks 395 £ 10 395 £ 1.1 394 =12 397 10
Cesarean section, n (%) 10 (21%) 19 (12%) 12 (20%)" 12 (9%)
Birth weight, kg 3.14 £ 0.33 3.16 £+ 0.31 3.01 = 0.34" 3.13 = 0.33
Body mass index, kg/m? 126 = 0.9 126 = 09 124 =10 125 =10
Head circumference, cm 33713 338 = 1.9 331 =14 333 =13
TP < .05 based on a Fisher's exact test or a Student’s t test (vs. breast—fed group)
Table 3-3. The number of infants who experienced fever, infections,
allergies'®.
0 to 6 months 0 to 12 months
Formula A-fed Breast-fed Formula A-fed Breast-fed
n 99 295 74 238
Fever (>38 ° C) 22 (22%) 66 (22%) 45 (61%) 166 (70%)
Otitis media 1T (1% 8 (3% 4 (5%) 31 (13%)
Influenza virus 2 (2%) 6 (2% 4 (5% 15 (6%)
Rotavirus 0 (0% 2 (1% 0 (0% 4 (2%)
Eczema 26 (26%) 99 (34%) 30 (41%) 106 (45%)
Food allergy or
4 (4%) 11 (4%) 10 (14%) 45 (19%)

atopic dermatitis

No differences were observed in the prevalence based on Fisher's exact test.
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Participants with informed consent

at | month (n=1,053)

Excluded
- Disease (n = 16)
- Gestational age <37 weeks
or abirth weight <2,500 g or >4,000 g (n = 53)

Eligible infants (n = 984)
- Formula A-fed (n = 134)

- Breast-fed (n =507)

Lost to follow-up
- No reply to the follow-up questionnaires (n = 267)
- Out of date for investigation (n = 75)

- Missing weight record at I, 4, or 7 months (n=3)

Infants followed until 7 months
of age (n = 639)

Excluded in analyses
- Fed a formula other than Formula A, or feeding record lost (n = 55)
- Mixed-fed (n = 190)

Infants included in analyses (n = 394)

- Formula A-fed (n = 99)
- Breast-fed (n = 295)

- Missing body length record at 1. 4. or 7 months (n = 136)

- Missing head circumference record at 1, 4, or 7 months
(n=227)

- Missing stool record at 1, 4, or 7 months (n= 1)

Data available for analysis (until 7 months of age)
- Body weight n=394
- Body mass index n=258
- Head circumference n=167
- Stool n=2393
- Infections and allergy n=39%

Figure 3-1. Flowchart of the analysis design'.

BMI, body mass index; HC, head circumference
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Figure 3-2. (a) Body weight, (b) body mass index, (¢c) head circumference, and (d)
stool consistency up to 7 months of age'®. Two—way ANOVA with repeated measures showed
a significant time—dependent effect (P < .05), but no group—dependent effects or group—by-time
interaction effects in any of the growth measurements. Stool consistency were rated on 3 grades
(watery, soft, and formed to hard). No differences between groups were observed at 1, 4, and 7

months of age (using a chi—squared test).
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Figure 3—-3. A follow—up of body weight, body mass index, and head circumference at
12 months of age'®. The numbers of Formula A-fed and breast—fed infants are as follows: body
weight in boys (n =40 and n = 121) and in girls (n = 34 and n = 114), BMI in boys (n =28 and n = 81)
and in girls (n = 22 and n = 76), and health status in boys (n = 21 and n = 58) and in girls (n = 15 and
n = 51), respectively. No differences were observed in any growth measurements at the 12-month

follow—up based on a Student’ s t—test.

Protein compositionin Formula A
B-Lactoglobulin

Formula
A
Casein a-Lactalbumin Hydrolyzed
B-Lactoglobulin
Breast
milk N
Free Amino acids
(9/dL)
0.0 0.5 1.0 1.5

Figure 3-4. Protein composition of commercial infant formula A.
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4. ARARHIDOREEREALRICIIERNELDOEE

4-1. #¥E

LBRIE. ERHFOLEOITHESNDZDITMA T, RBEGERICREIENIRILT—
ZRELFBLVEERTILELNHD, BERERE. BRROEVEDIRILX—ZBEH,
SEMLTVSEEZEZONTVS®, ATXRERE. [ITRIILF—ERENBZITHEOTNSI®'CZ
ER L TAREBEMAGEN O ZENBESNTHEY . ZO—HEL T RARARILOBTEH-YD
IRLX—EENBVEESICAENIRLX—FBEERLTLESTRENERIA TS
M — AT BN ETICA RARARAO IR —RENRLG>TOTHIRILF—IERR
BIF—EICHRENDILETETET—HEB/TNDS 2 BAOXRBEMKICITRELEABME
PEARELHDIZENIDHLT . BEAXEROIRIILF—ERENBEYIFR TSI LD
5. MELRD1BOIRLF—ERZE. 1 AOIRIILF—ERELNOER., HIZ LHZLHERBO
BRIZE S T—EICRENTWSIEZEZONSD ., CNOERIILI-MEIFTNFETITAEL,

IRHAORECEDFRICIRPOAVVERENEEMICHELBDIILITERSR
XEIEDHETHRAEYTHD, ELENBEUICHET A5-DICF  BREDGWELEDFY
NOBEERTIVHENHD “ 2 AVNVEOERTRIE. REFRICE#H TS, —ATEUN
VEDOBEERE. ALROERE - FREOEB~ADEBIRIEED. -, REFAHT~ DB
RBDVRIEEDHED. SEHICERBIZE T4 VB OBEERIE. REEOBEKELE
M-S MEEDRBDRAEICFEL RIX T ATEEM (Developmental Origin of Health and Disease;
DOHaD {R&%) LEBALMNZENDDH D 7, LIz > T AL RAREI DAV NVBEEER. BF
EOENEELETHIZEINEBHOTEETHD,

FLRAE EARAMIAISERTIIRILF—PXERSOEL. FLERARARIOXRE
HEE. ZEERTHSHIE (EME)DEIZ 2 DOERTRES, REMMICEALTIX., IR
FHMIBIEDTFERERBU/\VE . BE. BE) OMARICEHLE TEBILRALEZERLT
H. FI/BOERBROEBNELS-OBILAZEOXRELZLT LLBONDIDITTIEAL. 35
—ADERTHIHIAE ERS) ICEALTI . ALEROBEAENSLTELS, LLELY, [HIAE
DRERFOERA-BRIEIIIELREXRBOERD-ODEERETHDIELZD,

ZlC A RARRIA OB EICETIABTLZEARATERL. ATREROIRILE—
EAVNVEDEREZ. BEIENEEECBIAXREROEEXREENELOLLRICKYFFEL
f2o SHIC ELIRDOIEENE K ELRIFITEFEHOMNIT L0, LEAREE A OER
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BENT—45% . BB RARALIZAVTAREIZERLE-2BIORAETHET —2E4 L
BLOD. 1 @H-YORIAESIUHEBREERIRILT—EDORBFEEREITL=,

BRELSUFET 1>

LEEEIEAZ L. Meiji Institutional Review Board (Approval No.32)IZ&RINTEHY.
AV UXREEEIESFLTERLZ. SMEOREZICHLTHRIVN) -G HARZE)IC
EMICTSMREZE BT, ABZE TIE. University Hospital Medical Information Network (UMIN)
Clinical Trial Registry (UMINO00023110; http://www.umin.acjp/)IZ & $&FEH TH 5.

15-59 AR CTREF-IIREFCIVEBASNZLRAANI At BHE. B
R, BR)ZEHIL TV ERZ 20149 8 1 B™2016 £ 3 A 31 HOHR CTLEDRERTT
Uh)—L. 12 hAlFETEMLI-. COM. 4 BRATEEXARRICLIATEERL(TUM)—
B> 15-59 Hikn, 90-149 Hiin, 180-239 AL, &K 330-389 Hin) . ELIR DRI, 7RG B %
DGEHEEREOEE HAERBSIUAEHROSKAEE(KE. 5. BE) . 2LRAARNIO
EMEICATEIT 2%/ ChoD R —RMICELEOEHBZ /M ITHOATNSO E
HBLERAEENGLOND. ARSMOBKERZEZEDHDH-O. ABRFIERTvRELEDICH
EITEfSNI T,

FLEFHARE A, B, LU C DFEEAMAL

AR CIHERREL-ZRARARI AL LBEHMRELTHWV R RARAEEB.CO
FREHMAKZE Table 4-1 KU Table 4-2 [TRLTz, FALRAFARI B L CICEHT T —2(E. &
RCREFHDEDTHD "™,

ABEFRBALLUVIRNF— BREFDIERE
BMEBIOORBENMDEZENFEALEBNEEZILOND 149 BEHETOIAROT—4
FRAVTITof, SHERKE (T, EREDOHRBEL., BHE (EHEHK 37 AUL) HERKE
2500-4000 g, BLUVHERIRHEFFICELIRARARI A DAZHEL TR ELT-, 15-59 A #
DERDT—AIE 15-29 BEF(05-1 hA) & 30-59 BEF (1-2 h A) IZHEHIL. 90-149 BEDELIR
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DT—24(L 90-119 A5 (3-4 h H) & 120-149 BES (4-5 n A) 29 BILT =,

FLRARARNIDERTE L, ALE GERIE)MSRAKLE (RRE) EELSIKIET
BHLU - IRLF—LERBROERER. ARAREIADO IR —BLIUXRBEROREIC
HEEEZRSTHETHREL TRILT—EIREDFHE (L. Food and Agriculture Organization
(FAO) MRTHEIRILF—DBEELOLERICKYIToz ", AUV BEERE DL, £3
FEROIVNVEENELOLERIZEYITo % 18 BOMEXRERDEIRED LLE(E. World
Health Organization (WHO)AYR 3" recommended nutrient intake (RND&D ELERIZ LY 1To7= 1%,

IRARAEIAADOHIE T —2ZE RARANIAB/COWAT—2ELLEKT BIH->TIE.

90-149 BN T—EDAHZERALM=. 1 HOIRIILF—ERE. 1| AH-YORHIEE. 1 @H-YVDT
RILF—ERE., WEHR. O BOAVAVEERELZ. AEROEHEAILHEHLTI JIL—TH
THEL:-, MELAEREI 24 FEZE 1 BEEYOHEEHRTHRISIETHERELT -,
KEETAEHT

BONT-HEROEKET, FHEGRERE) FEHRETRLZ, 2 HEDLEKIT,
HEOBME - P HEEEELT. Student’ s t-test, two-way ANOVA with repeated measures.
chi-squared test, &7=[& Fisher's exact test & 3 F¥[E D LLERIL Tukey-Kramer test ZFL =, 2
ZHOHEOEMIZIF. ETVOOHEBREEZRAV - TXTOREIZDNT, P <0.05 DL
BREHELL, #EHEHTIL. Bell Curve for Excel (Social Survey Research Information Co., Ltd.,

Tokyo, Japan)Z L\ TiTo7=,

4-3.

FEMT IR (. 15-29 HERT 29 4. 30-59 BHERT 149 £, 90-119 HERT 68 . H KU 120-149
BET 132 EOIRAFANE A IRELT=(Figure 4-1), ChoDHEBREDE ZI1EME Table
4-3 [ZRLT=,

ARRAARIARD I BOAERE. IRILF— 22NV EDEREZ Table 4-3 12,
fthad 18 BOFREMS DIEINES Table 4-4 (TR, FLEARANI ARDIV/NVEEREL
11.4-133 g/ B THRELXE!R (8.8-108 g/H) KYB\mMof=(Table 4-3), TRILF—ERE(L 15-
149 B#5T 86-128 kcal/kg/day T FAO A RLI-HEIRIL X — W EELRIKETH>T=(Table
4-3) , EAFLIAVRDOFHERE (L WHO A7RT RNIZEWLTULVEN STz (Table 4-4), fthd
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WMEXREZTOEREEX. T THO RNIZ ER>TULVz(Table 4-4),

FLRARAEZ A B. BLU C DFHFEL/NZ—>2% Table 4-5 5K U Figure 4-2 ITRY,
1EBIRILF—EREEL 1 EFIERF. 3V IIL—THTENEN Oz, 1 AIRILF—EREIL,
68 kcal/100 mL DL A BEELU2ILY B ZIHELL TLV=IRAY 70 keal/100 mL D)LY C ZIHELL
TW=EIRKYIEM (165, 16.5, 17.5 keal/kg /R E/[E]; P < 0.05 based on Tukey—Kramer test) ,
WELEMREE. ZLRRRARNEL A REIILY B BNV C RKYEMN ST (45, 45,49 BFfE; P <
0.05 based on Tukey—Kramer test) . 2> /XU EEEE . 2.2 g/100 kcal DIILY A ZIHELL TLV=
IRAY 2.4 g/100 keal D)LY C ZHELL TOVEERIVERITEMN-1=(1.9, 2.1 g/kg KE/B; P<
0.05 based on Tukey—Kramer test) ,

FLRARANILA RO EHDOHEBEFRE Figure 4-3 ITRY . BELHEBBENATERE
-1 BIFELEL. MAE-1 AWEE . BLUITHRE-HIFERIZERBDHONT- (P < 0.05 based on

Pearson’ s correlation coefficient. R =0.74. 0.36. 0.59)

4-4.

AARTE. IRILT—OERERF . LRARARILOIRIILT—REIIONDOT R
DIFRAFEFTOBRBOERZEZNLT—EICRIZNTVLSIEEHLMNIL: P WA T, 2LIERAAR
A ZHALEEROIRIILF—PEAVNVEZOXRBERE(EXFULIATRUIN) (T, BHE
EEDLLE. BFIURBRZOFTEICKY. BUTHIIEMN RSN T,

AROIRNF—EREE LRAAHALOIRIILF—REICHAIDOT ROTEFE
TORBMOERICE O T—EITREATVWSIENREN -, BRABEHYDIRILTF—EN
EL5F RAAHNALRALTL 1 AORIATIARNERT 20FE (REHY) ITEER
B —BREZFERL TV, — A ROBIAFTORMEIELBTEH VDI RILF—EHE
WETREHRY. 1 BHYOIRILILF—ERECEETLHE. ARLOBEMBTEH-YDT
FNF—EBLEFEFRIC—EDOIRILF—ERNE REHU)EHBFL TV, BEDLDOH
OB TIE. ATEXERIE 1 AOHIED B EHEHOINITKOATEEM N RS TS '™,
LAL.CAoDOMETIE. 1 BOMEAE-TRIILF—EREICEBLTEY. 1 HOIRILF—E
W2 (FEFHEL TUOEWD, AT THEHMRICEILE 1 BOIRILF—ERZICECTHELFER
MEEL. FERMIZ 1 BOIRILF—ERNEF—EOBULEICRI-NDEEZEZOND, KR
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THRONBERI. ARAINIDERBROEZERXBTEH Y TRHIUKIRILF—HI-YTEE
TEODLENHDHLEBHKRLTLD,

FLRARAEIAR OIRILF—ENEFEVTHLIENRENT-, FAO [FAIEXE
REBAXBEROHEEIRLTF—REFRNRITRLTVS, hiX. ATEXBROIRIILE—IE
MENBEREHLIUEENEVNST—REIKEDTHD P, ZOH. KRR TIEIAIERE
REITOEEIRIF—LEELEEELLTHIV -, Table 4-3 [TRENTLAKLIIZ ELIRA
RAEFL A ROIANT—ENEFHETHVERBLRKETH 1. BEDOHETIE. 1 nAH
ORI EELLTEYDEL 541 mL/BAREN TS ', BXFTRENT- 15-29 HESDHELE
758 mL/BEDTHNRKEVNLSICRZLIN, AERXREOTHHBCAEDEN (KHAEDH
NEERTEARE)ISERTHEEAOND, AMRTH. IRIILF—ERENEEIRILY—
MWEZICERES TWWCEIIMATHARAREI A RORENBIAXERLAFTHAILERHE
#BLTLV 5 (Figure 3-2, Figure 3-3), ChoDFERIT.ARABEEDIRILF—EIILY A
ABIEIML TSI LEMEMFITELDTH D,

BUINDEEE 22 g/100 kcal DILY AZHELEERDAV NV EERE(L. BYT
HAEZENTREINT BLRICBV T FRAV R VEOFIAMET 10%THY ., BEPLU/VED
FIAMLRETHIENREINTIND *, AR TIE. ZLEARAHI A RDOFV /A BEEREN
BIARERIVEWILEHREL- SO RAFANI A ROEENBARERLAFTHL
EEFEELTWAIEMDE (Figure 3-2, Figure 3-3) ., FLIRAANEL A RIZBWLWTAV/\VHEIE
MENFTERLTWAAREEFIBOTENEEZZAONT-, LCAT. BEOHETIHAU /NI EER
ENSTEDLFEIC.BMINER 6 nATHIELRY. 5 REFOEIEREHOBREEE5IZE
LE=CEMHESN TG P%, KRR TIE, LR AR A REBIARBERO BMI T, £K& 75
ABLUVER 25 AFTENGVIELNERSNCEM D FLRAREE ARICENTEV /Y
BEREFBRETEEWEEZONZ, CNoDAR (L, FLIRARAEI ANSIERT 20/ VE
ENTELBELGEVENLETHLILEERLTLS,

SBHICAIRBROIVAVEEREE, TRLXF—HIYDEIV R VEEREICKRTE
LT T AN TRINT, ALRAARIA B, BLUCHLDR2U/VEEREL 1.9, 20, 21
g/kgRE/BTHY. BLRARANIADEV/INVEEE 22, 23,24 g/100 keal [ZIECTHERL TLV
(Table 4-5), COZEF ATIRERDIRIILF—EMEN —EITRTZA TSI EISERLT
WHEWRD, ThhE FLRDIVNNIVEEDRXERDEREG. ZLRARAZILOIIRILY
—HYDIERBEROREITKFELTERT 5 ExBALM L,
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EFFUEIAVRDEREE+HTHRVAREMENTESNT-, BATHRSATLSE
RARAHAICEVWTINoDHERERIFILENMODFLAH COAMRELTIND, Chb
DERERZILRARNIISAMTEEABRDERTEEOONTWNVEN 1O THS. L
ALGL S, BFHERRTO, £EEMEZFEALLILRARAMATI. SALEVEALE—EENE
FFURIAVRNEEN TSSO ERENBIHICDLGOIARIV G, >FEEBZONS EX
FUITOWTIE, BERFILRAREILADRMAROoN TS0, §&., BERRRETHET
HRAHTH D,

ARRIZIEVOIDRANH D 1 RB X BERARTHA=O. BICKRMDORBEF
DHEEBEZTTVDAREENHY. ENOEZETELRNENILETHD.2 RBXERRAREE
EFRWTT—2Z2/BTVAIETHDS.3 RERFTZAO—T YT DRRECT —ERBIZEHRIR/NA
TANHAHETHD. CNoDFEEDRFZ. HERDBREFMAB/NIEDERELYED,
RRICAVNVEOHERBEROEREDBR- T EOFME L. REMIZIXERK LD RAOMm
PREICEDHRENHIMICEISTHEEINAIVBENH D, LALEAL, BEIREFRELIZNTA
HERERIE. MEEEZEE I HEEEIRHTHS, oI RO EARARIH,SDREER
BEZIMMLEMAREIEFEEAELGND, LEN>T. ARRTHONERBREI.BOTEELGLOT
HHEVNZD,

ARRTE ALROIRLF—EREFHLBREOEBENLT—EITRNDILEE
BASAMLT= MAT. SV AZHEEL-A RORBENE (EAFUEIVRLIN DB THD
CEE  EEELDOEBEE LIV ROETICIVERE Lz, ChoDEF TR RICITHRLASTE
(FTRIAPINIZEEZSETHT EIRLF—ERENSBEYIR-NDICE BLVTHROE
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Table 4-1. Protein, Fat, and Carbohydrate composition of Formulas A, B, and C%.

per 100 kcal
Formula A Formula BY Formula C'®  Breast milk *°
Protein®, g 22 23 24 1.47-2.33
Fat, g 5.16 513 5.00 4.2-6.6
Arachidonic acid ¢ mg 0.013 0.0051 0.013-0.024
Docosahexaenoic acid ¢, mg 0.02 0.02 0.019-0.066
Carbohydrate, g 114 114 11.6 8.9-13.9
Fructo—oligosaccharides, g 04 04 04 N/A
Amino acid
Isoleucine, mg 124 126 ND 66-114
Leucine, mg 216 216 ND 128-224
Lysine, mg 182 175 ND 86—-150
Methionine + Cystine, mg 88 82 ND 49-87
Phenylalanine + Tyrosine, mg 173 160 ND 95-173
Threonine, mg 131 130 ND 57-103
Tryptophan, mg 37 40 ND 21-43
Valine, mg 137 135 ND 72-124
Histidine, mg 60 62 ND 36-70
Arginine, mg 60 66 ND 43-79

2 Japanese breast milk composition based on Yamawaki N (2005)"

® Range from the mean minus standard deviation to the mean plus standard deviation

¢ Mean and standard deviation of docosahexaenoic acid in breastmilk were geometrically calculated.

4 For commercially available infant formulas other than Formula A in Japan, the concentrations of protein,

arachidonic acid, and docosahexaenoic acid are 2.15-2.38, 0—-0.008 and 0-0.014 g/100 kcal, respectively.
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Table 4-2. Vitamins and minerals composition of Formulas A, B, and C%.

Formula A

Formula B

Formula C

Vitamins
Vitamin A, 1 g 77 77 102
Vitamin D, U g 1.3 1.3 1.9
Vitamin E, 1 g 1.2 1.2 1.2
Vitamin K, g 49 5 5
Vitamin B; mg 0.079 0.06 0.06
Vitamin B,, mg 0.12 0.12 0.12
Niacin, mg 0.59" 1.2* 1.2*
Vitamin Bg, mg 0.059 0.06 0.06
Vitamin By, ug 04 04 04
Vitamin C, mg 14 9.9 9
Folic acid, 1 g 20 20 20
Pantothenic acid, mg 0.85 0.73 04
Biotin, ug 0.5 0.5 ND
Minerals

Sodium, mg 28 28 28
Potassium, mg 97 97 98
Calcium, mg 75 75 76
Magnesium, mg 79 79 8
Phosphorus, mg 42 42 42
Chloride, mg 61 61 62
Iron, mg 1.2 1.2 1.2
Zinc, mg 0.59 0.59 0.56
Copper, mg 0.063 0.063 0.064
Manganese, U g 79 59 20
lodine, 1 g 0.01 0.01 ND
Selenium, U g 2.1 1.5 ND

T Preformed niacin only

F Niacin equivalent

ND: no data.
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Table 4-3. Characteristics and daily intake of formula A-fed infants®.

Days of age 15-29 30-59 90-119 120-149
N 29 149 68 132
Infants
Age days 29 (3) 34 (3) 109 (12) 129 (10)
Body weight kg 4.1 (0.5) 4.3 (0.5) 6.4 (0.9) 7.0 (0.7)
Daily intake
Volume mL/day 758 (158) 813 (151) 862 (151) 887 (137)
Protein g/day 11.4 (2.4) 12.2 (2.3) 13.0 (2.3) 13.3(2.1)
Energy kcal/kg/day 128 (29) 129 (23) 92 (17) 86 (14)
EER*® kcal/kg/day 120 86

Values are expressed as the mean (standard deviation).
? Estimated energy requirements set by the Food and Agriculture Organization of the United Nations,

for formula—fed infants aged 1 and 5 months of body weight 4.5 and 7.2 kg, respectively.
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Table 4-4. Daily intake of protein, vitamins, and minerals of Formula A-fed infants?.

Age

120-149 days of RNI?
15-29 days of age

age
Vitamin A 1 gRE 399 (83) 466 (72) 375
Vitamin D ue 6.7 (1.4) 78 (1.2) 5
Vitamin E mg 62 (1.3) 7.3  (1.1) 2.7
Vitamin K Usg 25 (5) 30 (5) 5
Vitamin B, mg 0.41 (0.09) 0.48 (0.07) 0.2
Vitamin B, mg 0.61 (0.13) 0.71 (0.11) 0.3
Niacin mg 3.1 (0.6) 36 (0.6) 2
Vitamin By mg 0.31 (0.06) 0.36 (0.06) 0.1
Vitamin B,, U 21 (04) 24 (0.4) 0.4
Folic acid ug 104 (22) 121 (19) 80
Pantothenic acid mg 44 (0.9 51 (0.8) 1.7
Biotin ug 26 (0.5) 3.0 (0.5) 5
Vitamin C mg 72 (15) 84 (13) 25
Calcium mg 388 (81) 454  (70) 300
Magnesium mg 41 (9) 48 @) 26
Zinc mg 3.1 (0.6) 3.6 (0.6) 28
lodine ug 51 (11) 60 (9) 90
Selenium ug 11 (2) 12 (2) 6

Values are expressed as the mean (standard deviation).

a) Recommended nutrient intakes set by the FAO and WHO'®
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Table 4-5. Feeding pattern in infants fed Formulas A, B, and C at 90-149 days of age®.

Formula A FormulaB ¢ Formula C°® P value

Energy kcal/100 mL 68 68 70
Protein g/100 kcal 2.2 2.3 2.4

N 200 235 497 -
Daily energy intake kcal/kg/day 88 (15) 88 (26) 88 (17) NS
Volume per feeding mL/kg/feeding 24.3 (4.7) 24.3 (6.9) 25.0 (7.3) NS
Energy per feeding kcal/kg/feeding 16.5°(3.2) 16.52(4.7) 175°(5.1) <0.05
Feeding interval h 452(0.7) 4.6 °(0.8) 49°(1.2) <0.05
Daily protein <0.05

g/keg/day 1.9°(0.3) 2.0 **(0.6) 2.1°(0.4)
intake

Values are expressed as the mean (standard deviation).

Values with different letters (3, °, and °) within columns indicate significant difference based on Tukey—

Kramer test

4 Data of Formula B—fed infants aged 90-149 days from a previous study

¢ Data of Formula C—fed infants aged 90—-149 days from a previous study

NS: not significant.
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Subjects with informed
consent (n = 1,053)

Excluded
- Disease (n = 16)
- Gestational age of less than 37 weeks or

birth weight under 2,500 or over 4,000 g (n = 53)

| Lost to follow-up (n = 134)

Eligible Infants (n = 984)

Infants followed up at 90-149 days

Infants at the entry (15-59 days)
(n=984)

age(n = 850)

Excluded in analyses

Excluded in analyses
- Mixed-fed (n = 278) - Mixed-fed (n = 140)
- Fed a formula other than Formula A or - Fed a formula other than Formula A or
__| feeding record lost (n = 10) || feeding record lost (n = 35)
- Outofdate (n=10 - Out of date (n =39)
- Outlier in daily volume of formula

- Qutlier in daily volume of formula
(n=14) n=7)
- Breast-fed infants (n = 494) - Breast-fed infants (n = 429)

Formula A-fed infants (n = 378)
- aged 15-29 days (n = 29) - aged 60—4119 days (n = 68)
- aged 120-149 days (n =132)

- aged 3059 days (n = 149)

Figure 4-1. Flowchart of the study design®.
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Figure 4-2. Feeding pattern in infants fed Formulas A, B, and C at 90-149 days of age.
Formula A: 68 kcal/100 mL, 2.2 g protein/100 kcal. Formula B: 68 kcal/100 mL, 2.3 g protein/100

kcal. Formula C: 70 kcal/100 mL, 2.4 g protein/100 kcal. Table 3-5 includes the data in Figure 3-2.
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Figure 4-3. Relationship between body weight and each feeding variable in Formula
A-fed infants?®. Relationships between (A) body weight and volume per feeding, (B) body
weight and volume of formula, and (C) body weight and feeding interval (O: at 15-59 days of
age, X:at 90-149 days of age). For all infants aged 15-149 days, significant correlations were
observed in (A), (B), and (C) based on Pearson’s correlation coefficient (P < 0.05, R = 0.74, 0.36,

and 0.59, respectively).
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Prebiotics [(EARALMRELBHNLLICHBONIBERTHIN. SRIIEBEEEENEE
BRI D1E55,FOS Id. SNFETICHR A GEEMEARETE SN TLVS Prebiotics THY . K E
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BTH5TANAFTAORIZDOVWTIK, TANAFTAIRBED NI TIT IV RBr—2av(C
FDRBREEREBHNRESN TS " NAJRIRERETHAEROIRICESTIE, &UK
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