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The Changes of Intestinal Normal Flora in Neonates for Seven Days Postnatally

Nam-ju Sung, M.D., Seung Gue Lee, M.D., Me Jin Kim, M.D., Young Ho Kim, M.D., Seung Yang, M.D.,
Il Tae Hwang, M.D., Ji A Jung, M.D., Hae Ran Lee, M.D. and Jae-Seok Kim, M.D.*

Departments of Pediatrics and *Laboratory Medicine, College of Medicine, Hallym University, Seoul, Korea

Purpose: Microbial colonization of the intestine begins just after birth and development of the
normal flora is a gradual process. The first bacteria colonizing the intestine in newborns are
Staphylococcus, Enterobacteriaceae and Streptococcus. For several days after birth, the number of
Bifidobacterium spp. increase. The aim of this study was to investigate the changes of microflora
for seven days postnatally in neonatal stool.

Methods: Fifteen neonates (breast : formula : mixed feeding 1 : 8 : 6, vaginal delivery : cesarean
section 3 : 12) who were born at the Kangdong Sacred Heart Hospital, Hallym University were
enrolled. First meconium and stools of postnatal 1-, 3-, and 7-day were innoculated. Blood agar
plates for total aerobes, trypton bile X-glucuronide agar for E. coli, phenylethyl alcohol agar for
gram positive anaerobes, MRS agar for Lactobacillus spp., bifidobacterium selective agar for
Bifidobacterium spp. and cefoxitin-cycloserine-fructose agar for Clostridium difficile were used in
the general incubator (CO; free incubator), CO, incubator or the anaerobic chamber for 48 or 72
hours at 37°C and then colony forming units were counted.

Results: No microflora was identified in the first meconium. Total aerobes, E. coli, and gram
positive anaerobes were significantly increased with advancing postnatal days. In only one baby,
Lactobacillus acidophilus was detected 2x10° CFU/g in the seven-day stool. Bifidobacterium spp.
was detected in two babies. Clostridium difficile was not detected during the seven days. There
were no significant differences in the bowel flora depending on the delivery pattern and feeding
method.

Conclusion: This study shows many changes in the intestinal normal flora in neonatal stool during
seven days postnatally. If these findings are confirmed with larger studies, the data may be
preliminary findings to support use of probiotics in neonates. (Korean J Pediatr Gastroenterol
Nutr 2006; 9: 162~ 168)

Key Words: Intestinal normal flora, Neonates
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% 7]/d 1 (total aerobes) 7Z o= blood agar plate
(BAP)E AM8-319 1L, E coli HZ | trypton bile
X-glucuronide (TBX; Oxoid, Hampshire, UK)E, 13
%4 & 7]4 (gram positive anaerobes)°ll = phenyl-
ethyl alcohol agar (PEA)Z, lactobacilli 7Z°= MRS
H x| (de Man-Rogosa-Sharpe media; Beckton Dickinson,
Sparks, USA)Z., bifidobacteria 71Z o= bifidobac-
terium selective agar (BS)E, Clostridium difficile 735
< cefoxitin-cycloserine-fructose agar (CCFA) 5= A}
|3lHt. w Yz BAP HIA= CO, WYV,
TBX Wil LW 7] & AFE-3te] 37°Cell A 484
7+ w3t 3L, PEA, MRS, BS, CCFA A= 3 7]
A) chamberol] A v 3l o 37°Col A 12417t 5
& A AT widE dREY FE 45 V)
AL, TBXAM = dH o] H4& Bl 3¢
E. coli2 &743%aL, MRS Hj Aol A 5422 73
g 2k H<l 7§ API 50 CHL kit (bioMérieux,



164 - a4 otasy g ests| X M 9 H 235 2006

- a
[N

-
o

-
o

ST W s o e N o ©
1
.
.
.

-
o

Colony count (CFU/g)
<]

- A
o O

o

o
-
N
w
N
(4]
(e}
~
oo

Day

Fig. 1. The changes of total aerobes for 7 days post-
natally.
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Fig. 2. The changes of E. coli for 7 days postnatally.
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Fig. 3. The changes of gram positive anaerobes for 7
days postnatally.
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Fig. 4. The changes of intestinal microflora for 7 days
postnatally. Total aerobes*: p<0.05 day O vs day 1 vs
day 3 vs day 7, Gram positive anaerobes’ 0<0.05 day
O vs day 1 vs day 3 orday 7, E colf* : 0<0.05 day
0 or day 1 vs day 3 vs day 7.

A A TH(Fig.
: A7 5E g
Aol F7tste FdS HATH(Fig 3).

T/ AF 1960 1.5%10° CFUJg, 391 3.1
x10° CFUJg, 799 3.3x10° CFU/gE #9&tA =
7Vt At p<0.05). E. colic AF 399 6.6x10°
CFUJg, 7€ 1.5x10° CFU/gZ A% 394RE =
7Fat AtHp <0.05). 1 ¥ /AT AT 1Y
o 4.5x10° CFU/g, A% 3%l 2.5x10° CFU/g=2 &
7batgom, A% 790 25x10° CFU/go.2 A%
39743 H]5:31H thp <0.05)(Fig. 4).
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