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Colonization and development of intestinal bifidobacteria in early infancy

ZHANG Ling-Lin, MIAO Jun-Jie, LI Ming, YU Qian, YAO Jian-Rong, HUANG Cheng-Yu, HE Fang. Department of
Public Health Laboratory Sciences, West China School of Public Health, Sichuan University, Chengdu 610041, China (Li
M, Email: iliman@126.com)

Abstract: Objective  To study the characteristics of the colonization of 8 species of bifidobacteria by
systematically profiling fecal bifidobacterial community in the early life of infants. Methods Fresh fecal samples
including meconium samples were collected for culture and isolation of fecal bifidobacteria from 16 cases of full-term
newborn infants born between March and April 2013 at their life of 2, 4, 7, 10, 14, 28, and 90 days. The isolated fecal
bifidobacteria were taxonomically identified to genus and 8 species with PCR analysis. Results One hundred and fifty-
two predominant bifidobacteria strains were detected in the fecal samples, the detection rate of B. breve (22.4%) were the
highest. Bifidobacteria were found in the feces of 8% infants 4 days after birth. The colonization rates increased to 54%
and 60% at 28 days and 3 months respectively, significantly exceeding the colonization rate at 4 days after birth (P<0.05).
Adult-type bifidobacteria B. catenulatum were found in the infants 10 days after birth, and infant-type bifidobacteria B.
infantis were found at 14 days after birth, but infant-type bifidobacteria B. infantis were detected at a high level until 3
months after birth. The most tested infants had 2 species or less of bifidobacteria. Conclusions Intestinal bifidobacteria
in infants might have less diversity in early infancy. Infant-type bifidobacteria appear late, while adult-type bifidobacteria
colonize earlier. [Chin J Contemp Pediatr, 2015, 17(3): 207-212]
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1 #ARESFE
1.1 HRIH
TEHX 2013 4F 3~4 H [ TP )1 AP 56 —
Bt A B IE 5 A B AR LA RSN 5 . A AR
JEAETE AR T IO X 5 iRis 37~42 J; Ak
2500~4000 g; JoHe RS H B ARG, HEBRAR
e BEEET LA AN AR RS
Bow . O S0 SR G e s BoR A B
TEP; BRI RPN B A LR v
B U 4 25 ik 902 2R s A AR . A
WFFE8AE Helsink I, H1 28 ARG A0 AE LA SR
SRR FB NG R S A, SR 28 A 2 i
() 30 B A L (LG B XU AR ), b 16 4]
SEN 3 A H B ER A ARG . 385 7 4,
29 5 IS 13 1, W= 3 ) BEFLESE 7 4,
TRAMESE 9, 534k 14 B3 A LCEFE P BUILAG )
PRIBT A L s At [ PR i
1.2 #HREFH

e M W OB OBC A B 4.5 ¢ KHLPO,.
6.0 g Na,HPO,, 0.5 g L- It A R #FH R L. 05 ¢
Tween-80 F1 1.0 g BRI AT 1000 mL ZE1H 7K Hr,
121 °C 20 min = Fs 2K #; BL 3% % % (BL agar)
1 TOS £ 37 3£ (TOS Propionate agar ) b H A 52
WLk o= s MRS 85353 g Jb st B A 2

Ay RSN B AR =35 b2k X at ™
m s OBUBERE TR AR HE TR BRI T H A BRAL A BF 58 BT ik
AR TE R (] apan Collection of Microorganism,
JcM) . FH H W B ¥ B (Bifidobacterium
adolescentis, B. adolescentis ) ATCC15703., £
AP ( Bifidobacterium longum, B. longum )
ATCC15707. % NI T B ( Bifidobacterium breve,
B. breve ) ATCC15700, %22 JL B B ¥ ©
( Bifidobacterium infantis, B. infantis )
ATCC15697. W Iz X B #F & ( Bifidobacterium
bifidum, B. bifidum ) ATCC29521, & {R XL #F 14
( Bifidobacterium catenulatum, B. catenulatum )
ATCC27539., i X B #F & (Bifidobacterium
angulatum, B. angulatum ) ATCC27535. 4 X
B B (Bifidobacterium dentium, B. dentium )
ATCC27534; 2 x Taq MasterMix ( & 4¢ k) At
U R A R R s 516 il R
TaKaRa 23 W58 i PCRAX . HLUKA AL S AMEE IS 1k
BERG 0 A FEE BIO-RAD A H],
1.3 —MBERRERRE

XTI AT R R A (LG 31 7 =X
MR, BELMEG . B LA R tR 0 B FH 245155
E) o iEEILIERS 1R B2, 40 7.
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XML KRGS AERK, WARE ST BRI,
MIIRAR 4°CORAFE, S HAGT
1.4 NEHEHS S

SR FH SCHR 15, X SR AR I S rp RS
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TR RS DR AR, W00 HE S BB,
11%~12% KR BB U6 BRI TR AE
1.5 MEHEHR PCREE

FH 2 Wk B SR HUA0 7 DNA: MO H s 5 3 B
Pk B 3E 5 48 B T 100 uL TE Buffer ( 10 mM Tris-
HCl, 1 mM EDTA, pH=8.0) , 95 °C il #% 5 min,

10000 r/min 50> 3 min, W HC 5 W, BP Jy 40
DNA. MR SCHER 7, A SIS AT s 2 8 FlASTR] Y
MU FFREREIY (1) o PCR Y HEEAM: 94°CTHI
AEPE 2 ming 94°CZAEPE 30s, 55CiE Kk 30s, 72°C
M 30s, 35 MEFR; 72°CALEMf 2 min, PCR Y
B AR I R FH B R R A FEL DKV

Fz1 WEAFHEE/# PCR #2454
XU / Fif 519 Jral (5'—3') PHKIE (bp)

Bifidobacterium g-Bifid-F CTCCTGGAAACGGGTGG 549~563
g-Bifid-R GGTGTTCTTCCCGATATCTACA

B.adolescentis BiADOg-1a CTCCAGTTGGATGCATGTC 279
BiADOg-1b TCCAGTTGACCGCATGGT
BiADOg-2 CGAAGGCTTGCTCCCAGT

B. longum BiLLON-1 TTCCAGTTGATCGCATGGTC 831
BiLON-2 GGGAAGCCGTATCTCTACGA

B. breve BiBRE-1 CCGGATGCTCCATCACAC 288
BiBRE-2 ACAAAGTGCCTTGCTCCCT

B. infantis BiINF-1 TTCCAGTTGATCGCATGGTC 828
BiINF-2 GGAAACCCCATCTCTGGGAT

B. bifidum BiBIF-1 CCACATGATCGCATGTGATTG 278
BiBIF-2 CCGAAGGCTTGCTCCCAAA

B. catenulatum BiCATg-1 CGGATGCTCCGACTCCT 285
BiCATg-2 CGAAGGCTTGCTCCCGAT

B. angulatum BiANG-1 CAGTCCATCGCATGGTGGT 275
BiANG-2 GAAGGCTTGCTCCCCAAC

B. dentium BiDEN-1 ATCCCGGGGGTTCGCCT 387
BiDEN-2 GAAGGGCTTGCTCCCGA

4 REMFBMIL, ZRAGEEL (P=0.03) ;
16 GitEat 3 A 6 SR A0 15 B SLIL AR, XU T

K SPSS 16.0 et X B i d: 5 112743
Br, THECTORH A R R R, A R H R
K06 5% Fisher B UIHE R, P<0.05 L SH %11

LN =N
e X

2 #£H
2.1 B2 )L 89 E 4 e E]

16 Bl AE LSS 1 k. 5 2 REM PR
OB AR IR s 28 4. 7 RArHRAEF] 13 415 A= L
FEMH, BUBLFF e AR 8% (1/13) 5 BEEI
AT A T GE AR, AR 28 R HRAE R 13 )8 A
JLZEME, BUEFTF R E RIS 2 54% (7/13) , 5%

MK E 60% (9/15) , Bl T4 4 RiE AR
(P=0.006) o i H BUSAT B AY SR (E R, SUBCAT Bl
FI R M 1.0 x 10°~2.0 x 10" CFU/g 258 ( AU AT
KR = 10° CFU/g 2808 )
22 BILNEHEEFHEWL
16 {51 J LA USR8 1 R il S 28 Ak o3 B 4
RN 1 . 22U IE N BUSCH T A T
U B — 19 B. bifidum 7% 8 7% Ry Z AT AN IFAE,
Vi 2 F[R] RS 2 Wik ) B. catenulatum . B. breve
B. infantis . B. longum . B. dentium } B. angulatum ,
& Ki th B. adolescentis, B, N 4 X K7 #F
B. catenulatum € i I [A] 5. 3= 22 L B BEE AT B
B. infantis, % 14 KK H B B. infantis, ¥
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H1.0x 10° CFU/g 248, 1ii 3 4~ H 5 B. infantis |
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NEE LI 38 3 B8 % 58 ) DU AT B 4L 152 Bk,
% B. adolescentis & K H Ah, X AT 3 Ak
B. breve 34 ¥k (22.4% ) . B. longum 31§ ( 20.4% ) .
B. bifidum 21 #f (13.8% ) . B. catenulatum 19 ¥k
(12.5% ) . B. infantis 15 £k (9.9% ) . B. dentium
158k (9.9%) . B. angulatum 2 ¥ (1.3% ) , FHAh
15 8 (9.9%)
24 IRFFHAFAEF=A R LU F E EER 20

A5 A 10 KEE 9 R A MR B A L R
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Mo 3B S L, £ 161 (33%) 23 Hik4)
AK H RUETFTE , 2 151 ( 67% VA H —Fp BUSE AT
43514 B. bifidum F1 B. infantis; 13 {535 7= %)L
W, FEAR)E 10 d ISEAT 4 4] (319 ) K BUSFT IR
28 d AT 7 491 (54% ) Kt SUBHFRRE A, I Hi R
— B. bifidum 7% R ZATEFIFAE, AL 141 (8% )
FRE = 2L A 3 H AT AR AU IR

3 g

BB FF BRI (JRHRBEFLE SR L) Wi
FREP ISR, AT AR, W
Bz RIER, WA IETE | 9 BRI B T R AL
A3z, JEHAE B LR REDIRE & B 7 G A%
ZRBIVER P BRI IE BRI, BB FF R AR
FE LG EALE R R 2 —, SRR A ER
DAL BR TR R AT R 55 5 4 D e IR 4 I A
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— JA JE BUB AT IR KA 3G 5 AR — A H 224 8L
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W)L e s R

17 ] P o 2 LR 3 g T O AT T A R K
Jr B A FEAR D, Kl (g Fp b R BT B. breve
B. longum 20 R ' H XU AT T 4G I s 8] SO 1%
R4 U AT A2 B LIS R A B R R
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53T
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] Azad 45 " AORIFSESE FARML, ASZL 4 A4 H B
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RS, SUBCRT B Y TR AR I 22 R B 22 S
Bl A PR 3 SO S R R B R 2 — 1, R
WEFE T, S IR A2 i B LA v i i 1 AU,
R B. bifidum , Fifi %5 I 6] 22 A0 SUBCFT T 104 T A
A EEIL R, A 10 d )5, 2% L
i WL FT 7 81— 1 B. bifidum {35 F % A
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— BT LIIESS
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MZ P . LT, AT RZR 2 ) LG
TE RGBS 22 A 2R T E R LR B B
JEARIE . BRI 321800 G 2 B0S F
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WA U T SUBC T B R W B LA TR R, 4
B. longum . B. breve . B. infantis ¥ B. catenulatum,
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DU R, 1T B. catenulatum . B. adolescentis

K B. longum J2 N F&AE rp f5e 5 73 125 21 0 XU AT
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NS A R R B . BIR S5 Rx Z E LI
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