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TRANSMISSION OF BIFIDOBACTERIAL STRAINS
FROM MOTHER TO NEONATE
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To clarify the acquisition of the predominant Bifidobacterium strains in intestinal microbiota during
infancy, we have examined the transmission between mother and child, focusing on the feces and breast milk
of the mother. Because random amplification of polymorphic DNA showed that Bifidobacterium strains
isolated from the feces of mother and child matched, we concluded that transmission occurred between
mother and child. On the other hand, that Bifidobacterium strains were not isolated from breast milk suggests
that intake of breast milk is not related to the acquisition of Bifidobacterium strains in the neonatal period.
However, we recognize that transmission of bifidobacterial strains occurs. We conclude that administration of
probiotics to pregnant women contributes to the acquisition of Bifidobacterium strains in the neonatal period.

(Tokyo Jikeikai Medical Journal 2013;128:63-71)

Key words: transmission between mother and child, Bifidobacterium, intestinal microbiota,
breast milk, random amplified polymorphic DNA method
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oI, BREEMSWTHEL ZREEZNRIC,
273% £ T OGN B 2 OAEWTRY B RE ICBE 9 B 5%
21T\, 2% £ TH HE T d % Bifidobacterium 73
BETHD, 2O TCHILEMITHRBRD R
WB. breve S EHPBRE NSRS N2 EMB Y,

il

Bacteroidaceae 23254 T2, B. catenulatum group O
BN A DIFNMIEEE Y S13E 2> T
% 2 EEWHSMT U AR EST 2HIE,
O FERFHC R O FEE R LM S 51592, O
FBROZERH - K- BE - BEREENSEET D,
R DOAFEDMEN A Z BT 2B m%E T
LI EDHH? D DHEHDD, Bifidobacterium 3
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EDEDITEHEINZNITDONTIEH S TIER
W,

Alal, FaIIET, BT OHEMF D Bifidobacte-
rium OFEAE - WhkzHH L, RTHEBRD 5
NH2ONESIMEBRE LIz, DETRFLF D BI-
Sidobacterium D ZidH % Z LITXD, AN
5 WD Bifidobacterium R[5 1% D vl GE1E 21 &
LOMEIMEMR L. INSOMEICKDH
AR DN # O ESRXITOWTHIRZ45
DTHET 2.

oI. MK &FE

1. WERE

WERFE I, 200749 H A 5201041 H £ TIT,
FOREERERREM SRR THIE L 2R &
ZORDBMTH D, WTNOHAERS HAER
2,000 gL ETdh D 4 BIREE B D 7= 8 pE MR
B AREICTERIN, @ ICHALZRBIN
PUERI S OMEE B L s> . #HBREZE R
FHE(E Bifidobacterium (L% 7R % 1T S GroupA 57l
E RN S D Bifidobacterium (L% i\ 5% 2 {19 %
GroupB 30#H 1220 F /=, 4 HMp OIS CREAL B R
T & o 7= pair % brest feeding, B & AN THDIE
& TdH > 7= pair Z mixed feeding, HFFFLIZ & D FH
BhOThTELEAEATAHICEIEZFERTH /-
pair % almost bottle feeding & U 7=. 4 [A D #% 5 &
DR - Filey - 7 Wkk X - PR % Table 112
R, GroupA O 5 I 2 FlEIESEIL I Td >
7=, BEERFEITIE, FRIICAPIZEO R &ERE, i
BB K ORI DWW THAZITYY, EMIC
L2FEZEZGEL. AR, NV FEF]
25 NS [HERIFZEICEE 9 2 mIRfast] 2EsrL
Tlio k. AT, HRBEESERKEDME
ZEROERBEHG TIrbNk.
2. BFE{ETO Bifidobacterium {GI&HER

Z Dl % 1T 5 72 GroupA TD HiE DO %
Fig. 11T/R Y. 5 ORFITH W THER RO
R DI &2 DR D SRR IESENL 0 I TREE N
2T, AHEDIMEERELL /2. GroupA 5#%
REF O HAFHEREL T Z /2 )IEIZ pairl, pair2, pair3,
pair4, pair5 & L7z,

BT, EENSEZEDNAZMEL, RFH

(=N

D Bifidobacterium B8 78 53 A1 D [F] 1 % FL#g U 7=,
b k55 5B X N 5 Bifidobacterium ST fl & 18
(2L 16 S rRNAEIR T OECHIAEEIT 57280
TIAR=DFF I N TN P 2 PCRIETH
H U7z, DWT, BifidobacteriumiEIREE % FH
T, BENSEKZEDBEL /2. Bifidobacterium B
MO MAME TR TR L EHIIBNTE, /T
MO FEESNZERC—B L TS EEFEE S
NDMEt L7z, —J, Bifidobacterium B & D 5y
W T—E U Rh > 8, REEHOEMED
5 ¥ H & 7= Bifidobacterium BEFEDY, VAN S 4y
INZEERTRIE S NS0 AL &, [F—EfE
13, PREEE B & fE R T % /2 © 1T, Random
Amplified Polymorphic DNA (RAPD) %12 & D
Polymerase Chain Reaction (PCR) M D HI% [t
L7z,
1) #EFH 5 D DNA it

AT, BERTHEER, BEBEZHNTUL
HL, 7z /—=)/z7ooR)LAIEICED, DNA
it 247> /2. DNARWRIZHABMICH WS XT,
-20 CTHRELEY.
2) FEE S D Bifidobacterium B R D 57

M OE, Bk KON A R KA (KH2PO4,
Na2HPO4, L- 2 A7 1 M, Tween80, K)
TLOfERMRINZHEL, MRS Lz, FEER
BzHh & U T Blood-liver (BL) ZEREEH (H 7K HLE,
W R, BifidobacteriumEIN B & L CTTOS 7' 1
EA CBEREM (Y7L MR TE, 50 %
FAWT, Brh BIC8 A L, 37°C T r2 Wi, /ANy
DIFIC TG E L. BBEROEENS D
Bifidobacterium B ik D 57 BV, pair3 D 2 % Fk &,
TOS 7O E 4 U EE R B TR R (10°%g A
1) NS ArEEL, MEREBRICHAEIRT L. Pair3
DIRIZBNWTIE, 10%g KM S Bifidobacterium B
KRS 53 Bl X 7=, Bifidobacterium H#RIZ, BEELM
550K, IBhsens 2RKESEEL 2.
OHHELT, SEOHL DG TREIICIEDEM
M5 58S 7z Bifidobacterium V3, Bifidobacterium
TR A D 8 BR300 © 72 D T 10 B BRFE E D 53
BEE L, BEITREMOIELD BZEENRENES
A 50 Btk Z 0 HEL 7o,
3) JrHEERRN 5 D DNA i

57 Bt U 7z Bifidobacterium B8 ¥ 13, UltraClean
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Table 1. Characteristics of the subjects

Characteristics

Transmission test of bifidobacterial strains
isolated from the feces of the mother and

neonate pairs (GroupA)

Transmission test of bifidobacterial strains
isolated from the breast milk and neonatal

fece pairs (GroupB)

Health status of mother Good Good 29
Graves' disease Graves' disease 1
Neonate;
Sex Male Male 14
Female Female 16
Age 4-day-old 4-day-old 28
5-day-old 5-day-old 2
Birth weight More than 2500g More than 2500g 25
Less than 2500g Less than 2500g 5
Delivery method Vaginal delivery Vaginal delivery 15
Cesarean section Cesarean section 15
Feeding type Breast feeding Breast feeding 18
Mixed feeding Mixed feeding 7
Almost bottle feeding Almost bottle feeding 5

Mother-Neonate paired samples (35pairs)

g

(GroupA)| Mother-Neonate paired fecal samples (5pairs)

o

Culture

o

o

(GroupB)

gs

Mother-Neonate paired breast milk
and fecal samples (30pairas)

s

DNA extraction

Bifidobacterial isolates
(Mother; 50 strains, neonate; 6-12 strains)

s

Culture

Normal culture test; 30 breast milk samples
Enrichment culture test; 10 out of 30 breast milk samples

DNA extraction

ai

Identification

-

Match the distribution of
bifidobacterial species between
mother and neonate

Random Amplified Polymorphic
DNA (RAPD) metod

-

Match bifidobacetial strains
between mother and neonate

Estimated bifidobacterial species

Fig. 1. Test procedure between the mother—to—child transmission
GroupA;Transmission test of bifidobacterial strains isolated from the feces of mother and neonate pairs
GroupB;Transmission test of bifidobacterial strains isolated from the breast milk and neonatal fece pairs

S

Bifidobacterial isolates
(Breast milk ; none)




66 Al

Microbial DNA Isolation Kit (MO Bio Lab., Solana
beach, CA) % \\C, DNAH #1757z, DNA
BIRITABICH NS ET, 20 CTREFELZ.
4) Bifidobacterium TEFE D B XK OFE E

Bifidobacterium B 7347 DA% & 73 BB AR D[R]
ElL, MRS PMERLZTI14<v—2HNT,
PCRIETIT> 7z, PCREMIZL, 15% 7 HO—X
TV CTER/KEEIC, RMETTFPTLTRAL,
UV Transilluminator & iy T, UVF(E FT/N> R
DEWB LV — 2 L.
5) HkkEAER

Bifidobacterium O B #RFe B £ O #7813, RAPD
% T4T > /2. 5°CCGCAGCCAA3’, 5 AACGCG-
CAAC3’, 5’GCGGAAATAG3’, 5°"GAGGA-
CAAAG3 DAREHD T > LT T4 X —Z& AW
T, PCRIETIT> 29 PCRIXJRKIZ, 5%
DNA 25 ng, 1.25U TaKaRa Ex Taq, 10 X Ex Taq #%&
i ¥& 2.5 pl, INTPIRE & & ( % 2.5 mM) 2.5 ul,
MgCl, 3 mM, 75 <X — 20 pmol T, #&E25 pl
CTHRE L /=. PCRIENERIE, Biometra Thermo-
cycler Tgradient (Biometra, Gottingen, Germany)
ZHWT, ®gI294°CT5%f, 36 ‘CT50MH,
72°CTs5 Mz 4Y A )b, DWT94CTI14H,
36 CT14rfE, 72 CT2pflzE3081 7 )b, &
®IZ72 CTL0MOMmERISZfT> /2. PCRE
B0 ulid, 2.0% 7 HO—Z 47 )L CERQIKEIRIC
Bz F oo LA TYtE L, UV Transilluminator 2
FWT, UVTFLE F CPCREV D LR ZBHIL /=,
3. BELH 5 D Bifidobacterium {EIE L ER

Z @ GroupB D ik L OMEE % Fig. 11Z/R9.
RIS A F 22— TITHEAL L, I W iz,
30 FH AR RR I EEAL S BT K B M PEIX 154, A EY)
BT COHPEIX 15/ Tdh > 7= (Table ). D4
H#tE IS5 HImOBMHHEML 7=, £7ZL, 2
FORITBW TR MEEN DL, HERABRICH
WD ZENTERN D, IXTOREERARIL,
AR, SREHILAN TR E 27>z, AL
7=REHICB W T, Bifidobacterium F AL Z
ENHRIND D7, HEHEEECEERE#ET
fiolk. BABIUEMT, HRIEFRKAT
105 HCRAIZFRE UMk & U 7. BLAEREEHE,
TOS 7O EA DR REE M Z FIWT, Bt Licik
fil, 37°CT72lEf, H AN w 7Kz ThHi& s

(=N

‘Lz E£k, RELOBAEF 10T, 570
N AU 2 1% IR U 72 GAM ¥ i By #E K K5 Hh
(H7KEEE, Hul) TR ML, 2405 481F
RIEEE RS U 72 2 NG, EEREEFED
FETRELE.
4. #EtHE

BB, S HEBIUOHEHEOENICLZ R
DHEAEN 5 D Bifidobacterium @ HIRBEFE O Y] E I
%, () TR0V RIEKEY 7 bRV
Y RE CTHEBEKUES %S THRIEZIT S /2.

. #5 S

1. BEREZDROEMEICHIT S Bifidobacterium
DHEEN
FTF OFMEAEREL T & 7z pairl 22 5 pair5 [IZH N
T, B TI X TO Bifidobacterium W& FE 53 41 713
—H I LIV, ERSREEEINS
Bifidobacterium 8 B #i & 1 & %2 PCRIE THH L 7=
R, REFREICB W Tpairl TIX2E ff, paird T
13 3TAFE, pairs TIX 1N —E L7z (Table 2).
2. BREZDERDEFEOOSNBEENAL
Bifidobacterium E#k(D RAPD & A 7 D LL#R
Table 31 Table 2 DR & 5213 C, mARET
FEEENZERISH LT, —B LU ZEEORE %
NLZbDOTHD. —HLiah->7=5E, O
B S B 5, BEE O Bifidobacterium B Fi /)3
By Crtsnsmnzeidirlz. LaLl, &mi
ETHHEEL 72 ROBEK T LIz > BT,
HOGEROFEEIZL TR, =& 218, pairl
DFRERT, 0/6 13ROI 5 /7B L 7= 6 LT, B.
bifidum \IEE I NN > 2 & %#RT. BEEOB.
longum 12/50 & V2D B. longum 4/61%, REELOFEH
MOS0 ERATEEL 729 B 12k & RO EMEN S
6ERMRTEEL 72D B AWK —B L 2 2 L &RT.
BT —EB D Bifidobacterium B Fi 3 A 78— L
723D Dpair (pairl, pair4, pair5) TIlX, BTN 5
7B U 7z Bifidobacterium & ¥ C [6] — NG 5N
7=. pairl C\Z B. longum subsp. longum, pair4 T3 B.
breve, B. longum subsp. longum, B. catenulatum
group., pair5 Tl B. catenulatum group. 7378 531
7= (Table 3). 3D Dpair (pairl, pair4, pairs) N5
5o NHF—W/O S EEEKIT, 4FEOZ >
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Table 2. Distribution of the bifidobacterial species in the feces of the mother and neonate pairs in GroupA
pairl pair2 pair3 pair4 pairb
Bifidobacterial species
mother neonate mother neonaite mother neonate mother neonate mother neonate
B. adolescentis - - + - - - - - + -
B. angulatum - - - - - - - - - -
B. bifidum +* s - + + - - - + -
B. breve - + - - - - + + - -
B. catenulatum group + - - - + - + + + +
B. dentium - - - - - - + - - -
B. gallicum - - - - - - - - - -
B. longum subsp. infantis + - - - - - - + - -
B. longum subsp. longum i A + - - - + + + -
+: positive, —: negative (less than 10°cells/g)
B. catenulatum group : B. catenulatum , B. pseudocatenulatum
Table 3. Bifidobacterial species of the isolated strains from the feces of mother and neonate pairs in GroupA
pairl pair2 pair3 pair4 pairb
Bifidobacterial species
mother neonate mother neonaite mother neonate mother neonate mother neonate
B. adolescentis n.t 0/10
B. bifidum n.t 0/6 n.t 0/10
B. breve 3/50 1/12
B. catenulatum group 9/50 3/10 30/50 9/12 24/50 7/10
B. longum subsp. longum 12/50 4/6 n.t 0/10 17/50 2/12

n.t : not tested
B. catenulatum group - B. catenulatum, B. pseudocatenulatum
Identification number of strains/Number of isolated strains

Table 4. Comparison of RAPD types of bifidobacterial strains isolated from the feces of mother and neonate pairs in GroupA

pairl pair3 pair4 pair5
RAPD  B. longum subsp. B. catenulatum B. breve B. catenulatum B. longum subsp. B. catenulatum
types longum group group longum group

mother neonate mother neonate mother neonate mother neonate mother neonate mother neonate

typel 3 4 9 3 1 13 9 4 1 23 7
type2 2 3 16 2 1 1
type3 3 1 5
type4 2 1
type5 1 3
type6 1 1
type7 3
total 12 4 9 3 3 1 30 9 19 2 24 7

B. catenulatum group : B. catenulatum , B. pseudocatenulatum
Number; isolated strains
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YT T4 —I2KBPCREY D LRI —FD
AHEH, AWK TH DI EAED 57z (Table
4). RET[E T Bifidobacterium B 8534 O —E A4
< AHSNRIND Fzpaird T, RBHOEMMN S K
H X 31 7= Bifidobacterium B FED3, V@06 EE S
FHHKTCRE S NS N ZEHRL 2. pair2 D0
5 5Bl X 177 Bifidobacterium TR TlE, FIEI N
2> 7z (Table 3). F7z, [RERICpair3 T, 2
MO SEESN/Z 3BT, BN bl NL
B. catenulatum group. D[FIE S 117253, RAPD{ET
BONZPCREYM DL Y A TR LIisho
7= (Table 4).
3. BELH 5 D Bifidobacterium FE kD 53 B
RE0MAEN 51T, HERERORKD D
Bifidobacterium (3 3B S N7ish o 7z, T L
T, #EMFTIZ, 28K 16 ¥R T Bifidobacterium
MMBES 7. 12 DA T Bifidobacterium 73
DEES IR ST, DD B TR YR
INCTEENLRTHo. LnL, S AEDE
WIZK 2 IBNAIE#R O BECBIL TP Mgz &
DIREHFNCE BT B o 72 (p=0.96490). =
7z, breast feeding pair & almost bottle feeding pair

(=N

T % Bifidobacterium D HIFITEH L T, BEZEILR
no 7z (p=0.99125) (Table5).

v. & s

G HBAL, FED DR S E A ORI
DERFITDNT, R DM ERFLN S OERE
IZEH U7z, BNOMERZIIERIVE > Oz
<z, HEBEZTIIZIANOY > OEEIZL
D7V a=72nEREL, FNEFML T Laco-
bacillus 73 EMEAET 5 Z & CTpHEEBEIEET D IC
THM, TOHOT) A= EOFICES
pHED LA Z 0, EMEFEDOIEN S OME
DRREAICED, MIEHCEABHNEZSY. 20k
O, FEEHOMEEE, HERHILFTE O
BT 20ATIIRL, BNICHEETLIEHE
ABLNTWA, £/, IEFEmE b kA DRGAME
B, & < IZ Bifidobacterium D FEFE AT ZEINH 5
N% 7% PCRIKICCRERS L 7273, ERENR O Bifido-
bacterium DHEFE> B E MR A TR TIN5 B.
catenulatum group. <> B. longum subsp. longum O ¥
HRENE <, LR THRIEN 2 B. breve DI HH

Table 5. Bifidobacterial counts in the breast milk and neonatal fece pairs in GroupB

Bifidobacterial counts

Bifidobacterial counts

Sample Delivery  Feeding (log cfu/ml breast Sample Delivery Feeding (log cfw/ml
no. method type (log cfu/g fece)* milky** no. method type  (log cfu/g fece)* breast milk)**
1 \% B 9.4 ND 16 C A ND ND
2 C B 5.9 ND 17 C B 9.4 ND
3 C M ND ND 18 \% A 6.7 ND
4 C A 9.4 ND 19 C B ND ND
5 C B 8.7 ND 20 \% M ND ND
6 \% B NT ND (21) \% A ND ND/ND
7 C B ND ND (22) \' M ND ND/ND
8 C B 5.3 ND (23) \% M 9.2 ND/ND
9 \% B 9.9 ND (24) C A ND ND/ND
10 c B NT ND (25) C B ND ND/ND
11 v B 8.8 ND (26) C M 10.8 ND/ND
12 \% B 7.8 ND (27) C M 9.9 ND/ND
13 A% B 9.9 ND (28) \% B 9.6 ND/ND
14 \% B ND ND (29) \% M 10.0 ND/ND
15 C B ND ND (30) \4 B ND ND/ND
Delivery method
Feeding type Bifidobacterial Br'east Almqst bottle Bifidobacterial Yaginal Cesarean section(C)
prevalence number/ Sample feeding(B) feeding(A) prevalence number/  delivery(V) 714
number of each feeding type 7/13 2/5 Sample number of each 9/14

delivery method

*ND; not detected (less than 4.3 log cfu/g we)
**ND; not detected (less than 1.3 log cfu/ml breast milk)
NT; not tested

C;Cesarean section V;vagina B;breast-fed M;mixed-fed Aj;almost bottle-fed

Peformed enrichment culture test (21-30); Normal culture result/Enrichment culture result
Statistics; Chi-square test (Cesarean section compared with vaginal delivery, Breast feeding compared with almost bottle feeding)
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MENZENSY, b MRALEWVTRD SN
Moz, I 51T, Bifidobacterium O #5734 % o
N5 ET, WERCIVEMEDN S EHRETH
Bt X 1 5 Bifidobacterium DEENHER TEH T &
MEZ SNz, Pair3DVED X DT, HEILTH
Bt U 7= Bifidobacterium B ¥k A3 10%g A i TdH o 7=
56, PCRIEIZ K B #EE NS D Bifidobacterium
ORISR 1072 E TH 2 7-9?, Bifido-
bacterium O T F& 57 4 k& /N 53 B U 7= Bifidobacteri-
um EROBEREIC KM LW ERH o=, S,
£ TRAPD % 1 /)8 —% U /= Bifidobacterium
BEEEIE, B T D Bifidobacterium O & i3 A0 13
DHEET—HL Tz,

AR S 213, HEEH OE WA 6 HRLANO 12 6
% %t 812 Bifidobacterium % 538t L, [Fkk D RAPD
% HWT, btk ER N D Bifidobacterium /)3
ERIF MR & &7 U TKERRET 2 nlgEMEN
HBHIEERBLTND, 2Oz, SNk
Bifidobacterium B8 £k D 25273, &4 O RAPD %
TTH-7IENS, RBIOFEBEDEMFEN S DR
BOWHEEEZERL TWD, REOHETIE, 7
WRTORBEOEME TODB. breve D¥HIL, 1 5 A
Wi D Y2 D FAF THE M L 7z Bifidobacterium O B L
PEEICBEEMENH VY, X 51T, Takahashi 51
ZTNS DEMEHN S 3 BEL 72 B. breve D E K5 B.
longum subsp. longum O ¥k CRTFRRIENH 5
ZEEHLNIIL TS, FLZOmED T
3, EMoWmE? LRI, BRERFO4ELITS
H liis C Bifidobacterium INMEBMZ Iz > 7= 2 &M 5,
4F 72135 Hiln D VL D EAF & /3 it ) O REBLO
EEZAWTTo> /2. BTFOERFRIFHITEN
13& > 7=74%, Takahashi 5 DG LRk, &
HEBRICBVWTH R TREREOREME R SN
o Eie, ROEMBTORNMEOEEICEL T
BT HERNZ L A OFEE 1,000 AL L
THNZAERDY TIE, WHEHEOEWVWIZXLD
Bifidobacterium D NI H BT/ <, FEIOE
REFMHETHS 2. PHMBFEDENVITS
Bifidobacterium O (N T A BN S 72D,
S EIOMERTIIA BRI, EERIFNOE
WIEE L -EE A SN

—, PEEZ M LI BB CHEL /=
B EMEMNMNS B, 148 K bk & T

Bifidobacterium N3 EE I N TWH Z EM G, B
ST DM OREEND B I ENHERSI N
Martin 5137, HEZ4NSTHAMT, AR
DFNEZ LI, Bifidobacterium % 518 L 7=.
.5 23 WK 8 #34K T Bifidobacterium D357 B S
N, BEEN S 5B S 7= Bifidobacterium B8 13,
B DFEE N S 438l S N 7= Bifidobacterium B fl &9
NT—HL TR, WL )L OiBIZIT> T
WMo 7z, RN 5T, HEEER
TORTHEFOEED—DELTEALN
oo ARBETIE, BR300k E L BRICHLL,
AW D Bifidobacterium WEID/ DI EHEBEL
T, WREEEBRIGEREETERT 5 HEBINA
T 2l I XRTOMIKD S Bifidobacterium 13
SrEES NIRMN S F2. Martin 5 O TH, 3%
JE O#ERAE D S Bifidobacterium N3 EES TV S
MY, ZOEIZDVWTEHS N TR, 30#DS
B1plE, HEYRMCTHELLZRT, BEAE
ANTHTH-oRITELNDET, BRI
Bifidobacterium DGR H LN TWD 2D, &
BRESMEIF D S ORVARRE & & DM ORI
Mb 2 EFEDRN. EE, Lo AU
IFENHEIN, F7 F-N-EF—X2ZD3))
JA)dfEEZEDE 7 4 ZARTETDH LK
HARIBIN TS ZENnG Y, HiERNEEL
7= Bifidobacterium \Zxf L C, AP OET 1+ XX
KF73, FLYEH D Bifidobacterium DML & &
12, Bifidobacterium & ¥ i &9 2 I NAI B # O
BRRICBI G4 % D TidRnh LRI 5.
ARSI OBETEITIE, RO ERME
EBEENERL, TNNEETLIENEETDH
5. &<IT, RERTRELORENSLE, i
X OFEH BRALAWEOENKRET,
Bifidobacterium DA ZENKNEETH 0, Yz TN
A 451 27 A (probiotics) %535 & T, #l
PR TR Gy o T 2R VR BE SR I 46 (NEC © necrotizing
enterocolitis) D FEFE & T B L T W\ 51919,
Bifidobacterium 75 & ® 7O )NA F 5 1 7 AT
DRI, INETIZBNLDhHEINTHED
WU E AR RERITB W T, 19904 5 T
ONAF T4 7 Z) FENRID AnSnY 9,
I5ICAH Y IR EOHHEOEMATEL TS
LNA F 514 27 X (prebiotics) ZHFHT S 2N
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1445 1 7 A (synbiotics) #EHIGHIN TN
35,

Kalliomaki & O # & T3, £%FH OB NHE
FOREN T NE—EIR (7 PE—MEER, 7
VIVF—HESR, QEXWERE) FE & Bk
NhHdEnbNY, HETHBENMEE 7 LIV
F—OMENTHONTNDXO 2, DL EOKEEN
5, SHRIEER~NOTLINA T T4 7 2 T0ON
AT 4 7 ADEED, IENHIE S L O
HEOIERICEEZBXIZL, THhUCXDHER
@ Bifidobacterium DG ZRHEL, ERTHCZ
DEDT N YR DFIE T HHITEN D T &3,
TEfHF 250 THLMNITI NS 2 &I FRZEN
ZETHBHEEZS.

V. #&

=)
1=}

ARWMoOBHNMERE CESETDH S
Bifidobacterium DXz 5 NITT 720
12, AR TR OEBEAICERHL, BT
MEE OB 2T o7z, TORE, BB EEDHE
{H 7S 438 U 7= Bifidobacterium B ¥k \Z RAPD 4
TO—HPHENZZ M5, BTFEGRERNE R
5. —H AL ERALNSIF
Bifidobacterium R /3Bl S NTa o T2 72,
FL ORI H A V2 D Bifidobacterium Btk D&
KHEELRBWZ EnRKREIN. HiERHO
Bifidobacterium BAkE D 151213, BT RURFELLSL
WCREAPERED © ORI R ENEEG L TnD Z
EMEZ SN 58, WERNO TONA F T+
7 ADEGD, FiA R O Bifidobacterium B D
BEIIHFETHIENHALSNTEINS I EITHIRF
9 2.

Ak, H11sm, Fi114mHANEREST
HELENE L LD,

ZEEZDFZMEK (conflict of interest : COI) B :
i X DOBFFENZICBE U TR ICHIE 72 L

X Kk

1) Al —, SARESH, Mgz, HEEE. 2 ETO
2% V2 15 N B 2 O 6 W i B RE & Bifidobacterium @

(=N
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6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

BB . FRIEE RS . 2012;127:17-26.

JERA K1 . BN DTS SR 3 5CRE 51980, p.13-41.
Matsuki T, Watanabe K, Tanaka R, Fukuda M, Oyaizu H.
Distribution of bifidobacterial species in human intestinal
microflora examined with 16S rRNA-gene—targeted
species—specific primers. Appl Environ Microbiol.
1999;65:4506-12.

HEAE. N7 O—F &7 aNAF T 7 A K
R > & — 51998, p.57-73.

Makino S, Okada Y, Maruyama T, Kaneko S, Sasakawa C.
PCR-based random amplified polymorphic DNA
fingerprinting of Yersinia pseudotuberculosis and its
practical applications. J Clin Microbiol. 1994;32:65-9.
Akopyanz N, Bukanov NO, Westblom TU, Kresovich S,
Berg DE. DNA diversity among clinical isolates of
Helicobacter pylori detected by PCR-based RAPD
fingerprinting. Nucl Acids Res. 1992;20:5137-42.

Martin R, Jiménez E, Heilig H, Fernandez L, Marin ML,
Zoetendal EG, et al. Isolation of bifidobacteria from breast
milk and assessment of the bifidobacterial population by
PCR-denaturing gradient gel electrophoresis and
quantitative real-time PCR. Appl Environ Microbiol.
2009;75:965-9.

4By NMRHETER Lk SR PERRAR . KB : R
¥+ —F)L#E;2001. p.178-9.

Mikami K, Takahashi H, Kimura M, Isozaki M, Izuchi K,
Shibata R, et al. Influence of maternal bifidobacteria on the
establishment of bifidobacteria colonizing the gut in
infants. Pediatr Res. 2009; 65:669-74.

Takahashi H, Mikami K, Nishino R, Matsuoka T, Kimura
M, Koga Y. Comparative analysis of the properties of
Bifidobacterial isolates from fecal samples of mother—
infant pairs. J Pediatr Gastrenterol Nutr. 2010; 51:653-60.
Penders J, Thijs C, Vink C, Stelma FF, Snijders B,
Kummeling I, et al. Factors Influencing the composition of
the intestinal microbiota in early infancy. Pediatrics.
2006;118:511-21.

Kitaoka M, Tian J, Nishimoto M. Novel putative galactose
operon involving lacto-N-biose phosphorylase in
Bifidobacteium longum. Appl Environ Microbiol. 2005;
71:3158-62.

Wang C, Shoji H, Sato H, Nagata S, Ohtsuka Y, Shimizu T,
et al. Effects of oral administration Bifidobacterium breve
on fecal lactic acid and short—chain fatty acids in low birth
weight infants. J Pediatr Gastroenterol Nutr. 2007;44:252—
7.

TR, BRI, AR, SRS, BIRA—, K
BH—. B AR E R O % - TR B &0
T HERES - #r/EV 7. 2006;42:762-8.

Shm e, MEHRE. JaNAF T 7 A, P 2NA



16)

17)

18)

19)

Bifidobacterium Btk DR F RHnRE 71

FT 4V ALF—TaNAF T 1 U ZADREEREE
Fuinz — NENER. 2007;39:1060-165.

Wik T, ©7 + AR ORI OFE —#i4 &7 n
INAF T4 7 A — /N, 2009;72:1719-24,
R, TONAF T VA E L THWSNSAE
#0548 & #)hE . Mod Media. 2011;57:277-87.

SRR NSVEHR BRI BT B ISR B R &
SIUNAFT 4 U AFREOFNE . ML . 2005;37:10-3.
Kalliomaki M, Kirjavainen P, Eerola E, Kero P, Salminen S,
Isolauri E. Distinct patterns of neonatal gut microflora in
infants in whom atopy was and was not developing. J
Allergy Clin Immunol. 2001;107:129-34.

20)

21)

22)

Nambu M, Shintaku N, Ohta S. Intestinal microflora at 4
months of age and the development of allergy. Allergol Int.
2004;53:121-6.

Songjinda P, Nakayama J, Tateyama A, Tanaka S,
Tsubouchi M, Kiyohara C, et al. Differences in developing
intestinal microbiota between allergic and non-allergic
infant: a pilot study in Japan. Biosci Biotechnol Biochem.
2007;71:2338-42.

Suzuki S, Shimojo N, Tajiri Y, Kumemura M, Kohno Y. A
quantitative and relative increase in intestinal Bacteroides
in allergic infants in rural Japan. Asian Pac J Allergy
Immunol. 2008;26:113-9.



		2013-03-18T13:42:29+0900
	東京慈恵会医科大学




