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Abstract

Antibiotic infusion for mothers with a positive vaginal—rectal swab culture is essential to prohibit neonatal early-onset group B
Streptococcus (GBS) infection. Antibiotics are also administered to the newborn if GBS is detected in newborn specimens. In our
hospital, the oral antibiotic amoxicillin is routinely administered for newborns delivered from mothers with a positive result for
GBS in a vaginal-rectal swab culture. Early-onset GBS disease has not been found in the past 15 years in our hospital, but there
is concern that the development of newborn gut flora may be disturbed by oral amoxicillin administration. Therefore, in this
study, we examined bacterial DNA in newborn feces. We found that the percentages of Bifidobacterium and other bacterial
species in the gut microbiota were not decreased in the feces of newborns treated with oral amoxicillin administration for 5 days.
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Introduction

The prevention of neonatal group B Streptococcus (GBS)
infection in newborns is important in obstetric facilities [1]. In
the neonatal gut, Bifidobacterium species play a role in
development of the microbiome in an anaerobic status [2].
Species of bacteria in the newborn gut flora are considered to be
mainly transferred from the mother’s vaginal flora during
vaginal delivery. A study of the effect of intrapartum antibiotic
infusion in mothers with GBS showed that the percentage of
Bifidobacterium species in newborn feces was lower than that in
those without intrapartum antibiotic infusion at 7 days of age.
However, this difference was not present when the newborns
were 40 days of age [3]. Another study showed that some
Bifidobacterium species have resistance to amoxicillin—
clavulanic acid and proliferate again after a temporary decrease
in their numbers [4]. One report on common bacterial species in
the vagina and intestinal microbiome suggested that the rectum
is a reservoir of the vaginal microbiota [5]. The current study
aimed to evaluate the effects of 5-day oral amoxicillin
administration to newborns delivered from mothers who were
positive for vaginal GBS and received intrapartum cefazolin
infusion,

Methods

From June to July 2018 and from June to July 2019, the
newborns’ mothers were admitted to Hospital K for full-term
vaginal delivery. Seven mothers whose vaginal-rectal swab
culture was positive for GBS at 35 weeks’ gestation were
administered intrapartum cefazolin infusion and their newborns
were treated with oral amoxicillin (30 mg every 8 h)
administration for 5 days. Eight mothers whose vaginal-rectal
swab culture was negative for GBS did not receive intrapartum
ampicillin infusion and their newborns were not treated with
oral amoxicillin administration.

We isolated bacterial DNA using enzymatic digestion of the
bacterial membrane [6]. Approximately 20 mg of newborn feces
on a diaper was collected and treated with 100 mg of lysozyme
in 285 puL of 10 mM Tris—=1 mM EDTA buffer (pH 8.0) (TE
buffer) at 37C for 1 h. A total of 1000 units of
achromopeptidase in 33 pL of TE buffer was then added and
incubated for 30 min. DNA was isolated and analyzed using the
Illumina Miseq platform (Illumina, Inc., San Diego, CA, USA)
as described previously [7]. The composition of bacterial DNA
in the feces of newborns who were not treated and those who
were treated with oral amoxicillin administration for 5 days was
compared by nonparametric methods using PASW statistics

Ameri J Clin Med Re, 2024

ISSN: 2835-9496

Vol. 4(11): 1/3


mailto:j21206v@omu.ac.jp

Citation: Ken-ichi H, Yasushi K, Takuma W, Ikushi S, Yuko H, et al. (2024) Newborn Bifidobacterium And Other Gut Microbiota
Species Remain After 5-Day Oral Amoxicillin Administration. Ameri J Clin Med Re: AJCMR-165.

software version (SPSS, Chicago, IL, USA).  Furthermore, we
examined the number of episodes of allergy or asthma in the
medical records of the children who were treated with
amoxicillin administration after birth and visited Hospital K at
an age older than 2 years.
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Results

There was broad individual diversity of bacterial DNA in
newborn feces and no significance difference in the percentages
of bacterial spieces between newborns treated with oral
amoxicillin and untreated newborns. However, there appeared
to be larger percentages of DNA from Bifidobacterium,
Bacteroides, Blautia, Coprococcus, Ruminococcus,
Faecalibacterium, and Gemmiger in feces from newborns
treated with oral amoxicillin than in feces from newborns who
were not treated with oral amoxicillin (Figure 1).
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Figure 1: (A) Percentages of bacteria in feces of newborns who were not treated with oral amoxicillin for 5 days. (B) Percentages
of bacteria in feces of newborns who were treated with oral amoxicillin for 5 days.

The mean (zstandard deviation) percentages of some bacterial
species in feces from treated newborns versus untreated
newborns were as follows: Bifidobacterium, 10.96%+10.95% vs
3.71%+5.10%; Bacteroides, 11.36%+7.99% vs 2.63%+3.91%;
Blautia, 8.89%+6.63% vs 0.14%+0.23%; Coprococcus,
0.92%=1.22% vs 0.00%0.00%; Ruminococcus, 3.97%+3.31%
vs 0.01%+0.02%; Faecalibacterium, 3.88%%2.93% vs
0.13%+0.17%; and  Gemmiger, 1.03%+1.14%  vs
0.03%=0.05%).

In contrast, the percentages of DNA from Staphylococcus and
Enterococcus in feces from newborns treated with oral
amoxicillin were lower than those from untreated newborns.
The mean (zxstandard deviation) percentages of these bacterial
species in feces from treated newborns versus untreated
newborns were as follows: 6.62%+11.04% vs 12.93%+17.83%
for Staphylococcus and 3.71%+6.23% vs 20.19%+26.33% for

Enterococcus. The mean (tstandard deviation) percentages of
Streptococcus, Escherichia, and Pseudomonas in feces were
similar in treated newborns versus untreated newborns as
follows: Streptococcus, 2.82%+1.69% vs 2.54%:x+3.35%;
Escherichia, 27.96%+39.824% vs 27.69%%34.59%; and
Pseudomonas, 0.85%0.97% vs 0.00%z+0.00%.

From 2009 to 2014, 17,640 newborns were delivered in Hospital
K. Among them, 302 newborns were treated with oral
amoxicillin for 5 days because the mother had a positive result
for GBS in a vaginal-rectal swab culture at 35 weeks’ gestation.
In these newborns, 156 attended the outpatient clinic of the
hospital after 2 years of age. Among these, 10 children had an
episode recorded as an allergic reaction or asthma in their
medical record.
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Discussion

In Hospital K, amoxicillin was routinely administered for 5
days in newborns who were delivered from mothers with a
vaginal—-rectal swab that was positive for GBS, because a timely
examination by a pediatrician was not possible, and no early
onset of GBS infection had occurred since 2009. In another
Hospital P, only newborns whose mothers were not received
ampicillin infusion more than two times because of a delivery
time shorter than 4 h were treated with oral amoxicillin
administration for 5 days. In Hospital P, one early-onset GBS
infection occurred after a rapid delivery with no preparation
time for antibiotic infusion for a positive vaginal-rectal
cultured, but pediatricians observed the signs of infection of the
newborn and early antibiotic infusion therapy resulted in a good
prognosis.

Our finding that the percentages of Bifidobacterium and other
species appeared to be higher in newborns who were treated
with oral amoxicillin than in untreated newborns is considered
to reflect a reduction in the percentage of bacterial species that
are sensitive to amoxicillin. Additionally, other bacterial species
in the gut microbiota, such as Bacteroides, Blautia,
Coprococcus,  Ruminococcus, Faecalibacterium, and
Gemmiger, might have been insensitive to amoxicillin and
showed a relative increase in their percentages.

Bifidobacterium has important roles in the intestines in
newborns and infants. Bifidobacteria longum, which is an
abundant species, metabolizes carbohydrates to short-chain fatty
acids, acetate, and lactate, and the low pH caused by these
metabolites protects the intestines [8]. Researchers showed
Bifidobacterium have also important roles in the development of
immune tolerance and allergic responses are protected by
Bifidobacterium breve in intestinal microbiota well developed
in breast-fed babies [ 9]. If Bifidobacterium species remain after
5 days of oral amoxicillin administration, allergic reactions may
not be induced in the future.
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