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Background: The intestinal microflora varies accord-
ing to the factors such as age, diet and environment.
It is debated whether the changes of microbiota after
birth are associated with atopic disease. The purpose
of this study was to investigate colonization rates of
some intestinal microflora during the initial 9 months
after birth, and their association with the develop-
ment of atopy.

Methods: Stool specimens were collected at 1, 3, 7
days and at 1, 2, 4, 6, 9 months after birth, and Es-
cherichia coli, Lactobacillus, Bifidobacterium, Staphy-
lococcus aureus were cultured with selective media.
Diagnosis for atopy was accomplished via clinical
history of atopy, serum total IgE, and skin prick test.
Results: By 12 months of age, among 48 infants, 36
(75.0%) were non-atopic while 12 (25.0%) had devel-
oped atopy. Although not statistically significant, the
intestinal microflora of infants with atopy vs. non-ato-
py was characterized by being less often colonized
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with E. coli (12.5% vs. 52.4%; P=0.093) and S. aur-
eus (0% vs. 38.1%; P=0.066) at three days after
birth. Colonization rates of E. coli reached 50% after
3 days of birth in non-atopy group whereas this rate
was not achieved until after 1 month in the atopy
group.

Conclusion: The intestinal colonization rates of bac-
teria in this study were not statistically different be-
tween atopy and non-atopy groups. Rapid colo-
nization of E. coli and S. aureus was observed within
1 week after birth in the non-atopy group. The exact
association between atopy and the bacterial colo-
nization and/or diversity in the early days after birth
has yet to be determined. (Ann Clin Microbiol 2014;
17:73-79)
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MATERIALS AND METHODS
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A-Count Total IgE immunoradiometric assay (DPC, Los Angelis,
USA)Z ZAs}o] 13.0 IU/mL ole}5 Aoz et o7
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3714 =8 BAYIAT uloES blood agar plate (BAP), S.
aureus 3% mannitol-salt agar (MSA; Becton Dickinson,
Sparks, MD, USA), E. coli A%< E. coli, coliform group chro-
mogenic agar (chromogenic ECC; Oxoid, Hampshire, UK),
Lactobacillus 71%9ll== de Man-Rogosa-Sharpe agar (MRS;
BD), Bifidobacterium 73Zoll= 5% horse blood 7} BL agar
(BLA; BD)$} 5% horse blood BLA 1 Lell BS -&-°H(sodium pro-
pionate 6 g, paromomycin sulfate 20 mg, neomycin 40 mg, lith-
ium chloride 1.2 g, &4 20 mL) 20 mLE £33t Bifidobac-
terium selective agar (BSA)E A8t}

BAP:= CO, #1971, MSA, ECCE duhilld7]E A-g3to
37°C, 48A17F w39, MRS, BLA, BSAYE @714 AR}l
A 37°C, 72417k wiekskdet.
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t}. BL iR} BS wiR|ollA Bifidobacterium® A== 7%
agked Mo 2 29l gk H rapid ID 32A (bioMérieux)E A ek
ol Bifidobacterium spp. 5 E-sAc}.
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Table 1. Description of children included in the study

Atopy, No. Healthy, No.

Group %) (n=12) (%) (n=36) P value
Boys 7 (58.3) 18 (50.0) 0.6168
Vaginal delivery 7 (58.3) 16 (44.4) 0.4042
Maternal atopy 3 (25.5) 0 (0) 0.0127
Paternal atopy 3 (25.5) 2 (5.6) 0.0918
Breast feeding 2 (16.7) 8 (22.2) 1.0

T 16%5(44.4%), ALEME 20%(55.6%)019). 7HE5E S
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oFE]Ql 4 2(5.6% IRt oFET] F 129 F uld e
67(50.0%), F]HHES- kA= 7H(58.3%)0] 2o B¢l 9]
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Fig. 1. Intestinal colonization rate in infants with allergic or nonallergic patients. At 3 days of age, the colonization rates of (A) Escherichia coli
and (B) Staphylococcus aureus in nonallergic group (52.4% and 38.1%) was higher than those of allergic group (12.5% and 0%), without statistical
significance (P=0.093 and P=0.066). No significant differences were observed in (C) Bifidobacterium and (D) Lactobacillus colonization.
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Table 2. Intestinal colonization rate in all the infants after birth

Intestinal colonization rates

Bacteria
ID®=19) 3D®m=29 7D ®=38) 1 Mo (n=41) 2 Mo (n=42) 4 Mo (n=32) 6 Mo (n=29) 9 Mo (n=12)
E. coli 15.8% 41.4% 42.1% 61.0% 73.8% 75.0% 75.9% 75.0%
S. aureus 21.1% 27.6% 28.9% 61.0% 42.9% 46.9% 55.2% 66.7%
Bifidobacterium 15.8% 13.8% 23.7% 29.3% 31.0% 34.4% 48.3% 66.7%
Lactobacillus 10.5% 10.3% 18.4% 29.3% 23.8% 21.9% 27.6% 8.3%

© & Aol7 Y rHP=1.000, P=0.093, P=0.143).

S. aureus OFEI|TONA 19, 3YAlE HEEA gokor)
H|o}FE] Tl A = 33.3%, 38.1%7F A& Q). skARk 193}
3R BAREC] A Aole $Arh(P=0.245, P=0.066). 171
Y o] ol 7 2] FHES] Aol= 9lA L, 39.1-66.7% HSI
£ HckFig ).

Bifidobacterium®] ZAF E2& 4 194 oley] &
14.3%, HIoFED] T 16.7%2 5E] 90U o}EuJ T 66.7%,
HloFEY] - 66.7%= WO T7she FAIRSU, A7t T
obEu| - HlotEF| 79 Apole FArt

Lactobacillus®] 2] oFEI] FollA 0-40.0%, BloFET]
TollA] 9.5-31.8%2] HYE Rlom, MRS wiRldlA oHE A
T3 o] Lelule 757t okl v #&2] g Heke
lJ—o]—

O}EJH‘J% HloFE I g E33E A Jote] HAF FF
&2 vhed 2rh(Table 2).
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Auk, oWl ol At T Aol FHE A Udrh(Fig. 2).
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Fig. 2. Intestinal colonization rate of (A) E. coli and (B) Bifidobacterium in infants vaginally delivered and by caesarean section. Half of the
infants had E. coli after 1 months of age, while half had Bifidobacterium at 9 months of life. There was no difference in colonization rate between

these two groups during 9 months.
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A0, 0%2] Golol A A% 152 o]l E. colirh 2l
gk ek, e, el Helst Abael A B
OS2 E. coli®] 7 A2 X717} Zol AL glom, 19900t
295l odotell Al E. coliz= EAY F 3% 42%, 25F2A 50%,
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Lactobacillus®| 73-F- A cdotell A 394 F2-E2 10.3%,
NAA AREL 23.8%S HAI, AT 717 F 40% o]
A5 Wl ol 44 e AeE Wt k=<
AFolAE Lactobacillus-like bacteria®] 3L4] AZE 11%
RS 47%E HET[19], ol A7 A& wiFlellA] WA
o 2 Here Austo] A3H FARE A Lactoba-
cillus7} obd w2 wiAlslglem g 712 A7 Aol Hlal
AEEo] YA 2AE NS AR FAF w3l o] Aol
3k o} Aokat S-elvtete] Ao] Kol & kS njd 4
AE Aoz A7k} o] oAFollA Lactobacillus W%l A}
43} vA = “lactic acid bacteria’2] Hiokol] To] AH&slal =
De Man, Rogosa, Sharpe (MRS) H|Z]| 4], sodium acetate 52
A} 5o Qort e FEE oAld 4 Y Wl A
SHo| B Lactobacillus $)o| % Streptococcus, Pediococcus,
Leuconostoc 52 S-S A2 4= rH20]. wlebA], A=A
© F LactobacillusS WeFsl7)7F o]ed St AAE MRS #iA]
oA B thre] ol TR TTolg O, Biidobacte-
riume] A2 A% 919ich. mhekAl, MRS Wi <16i4] ofed
Z79] “lactic acid bacteria’7} A2k 73-9- o] FES EF A
87] o2 A2 TAHE E48AY lactic acid bac-
teria® E@3to] 2AE W ol & Zleg Wl

o] AFollAlE AlellA 3] Tl Fe3t o 4
A1 470 gl AR A ugtomg 2o A ¥
Aol| oJgt Avtel= ohE Ao Azt AARE okl uy
A ARk TRp TN IRk A S Al 2
g2 FE2 A A= Pediococcus, Lactococcus, Strepto-
coccus, Eubacterium 7r2 AMFO 2 AT} Wk E coli
o|]e] AN} Bacteroides, Clostridium &5 o#1 1ol
A 24 Foteleh, ARATEE Aolsh A7l0l wkel 4
B3 3kE B ¢ ol Ft A 3] ofstE EAE
omz ol eiFsh o] AT ek F3 ATIAE A
A AN Al dkedsioka & = glvk sA, o] oI
L 7126l 41 BHA} okEIste] QABAo] A AT
o opEx WA AW ATZA oE AAE
9% 4 o2 As) vz AEA 092 AHckn 47

wo
=

Aked Eakat AN 2 Ei zpolell k) AlAJofe] A
T AN A% ofde] dEbd o vkl AR=Y & AF
[21]9llA = Bifidobacterium-like bacteria®] ZHEo] &}l HEwt
373 A% 3UA 82.3%, 1094 96.8%, 17144 90.9%E =
ok, Al AMe] A5 A% 394 36.7%, 1024 53.6%, 1
MLA 82.8%5 Hol Adduro dlolyt Aol 7§ of
vk %271 104 ool Bifidobacterium-like bacteriaZ} 3%+
she AE Bedck Zubell whel AAlIFEe] o]z} A7)
3L ok&y] fJFe] thErke A7t WRAIRE, oWl ATl

pN]

Fed Eabat Al FellA] 474A] FE] 2 Kol HolA
eEket. elvEtollA AJERl AdTellA = ofE]e}h ub 9|
AzHgoll delidl= ool Ur}8,9,22].

A7IAEEA A w g AA] AuAlFe] AT
A2RE BBkl Aol B2 E 2k o] 22 ol
AEE 3 Qeh23]. A ¢ T4 olle AL e Al
T kel vl AAAAA7IAD FAH A AT
E2 ofgflell E Ego] H Ao A7t

ol qdrollA = felutet Aol FlellA] A% oA 7
E. coli, S. aureus, Bifidobacterium, Lactobacillus 52 W A
Aol Uik 712 A4S Fekn, o] AFES] A o
5] ATkl ABAS ok A slgick. £4 F 7] 159
o fel] o} 23] -3} vlo}EI] FollAl E. coli, S. aureus BEE
Zpol7t Pia AAFIRAAE AR A2 A ¢k
she. A AIFSL TRkt AT o2 ol Foll glov), Hell
wieol] Qg vl S glomz F4) 219 clol A
o] wighs} o}=3]s] Aol el 714el Q17 Be
& Aoz Az,
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