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Dynamic changes of the gut microbiota in a pair of newborn
twins with cyanotic congenital heart disease and drug
resistance of Enterobacter cloacae

WEI Wenting', HONG Xiaoyang®, PAN Zhiyuan', ZHANG Huiling?>, ZHAO Zhe?,
GE Yan', WANG Zhen', LIU Yingyue®, YANG Ruifu', LIU Chang’e*’, BI Yujing""

1 Institute of Microbiology and Epidemiology, Academy of Military Medical Sciences, Beijing 100071, China
2 The Seventh Medical Center of Chinese PLA General Hospital, Beijing 100700, China

Abstract: [Objective] To observe the dynamic changes of gut microbiota in a pair of newborn twins
with cyanotic congenital heart disease after surgery and antibiotic treatment and explore the variation of
drug resistance of Enterobacter cloacae during treatment. [Methods] The fecal samples of the twins
were collected at different stages of treatment and analyzed by culturomics and 16S rRNA gene
sequencing. The susceptibility of ten Enterobacter cloacae strains isolated from the elder twin at
different stages to antibiotics was determined. [Results] Culturomics results suggested that antibiotics
decreased the flora richness of fecal samples before surgery and only Enterococcus, Acinetobacter and
Enterobacter were isolated. Upon the long-time exposure to the hospital environment, opportunistic
pathogens of several genera were isolated, including Enterobacter, Klebsiella, Acinetobacter and
Pseudomonas. After 4 months of breast feeding, richness of fecal flora increased and the composition
changed. To be specific, probiotics such as Lactobacillus and Bifidobacterium were isolated. 16S rRNA
gene sequencing results showed that o diversity indexes and the genus with highest relative abundance
were different depending on treatment stages under the influence of various factors. The susceptibility
tests indicated that E. cloacae strains gradually developed resistance to piperacillin during treatment.
[Conclusion] Antibiotic treatment, exposure to hospital environment, and breast feeding all changed
the gut microbiota structure of the twins during treatment and recovery. Even if only one antibiotic was

used at different stages of treatment, the resistance of E. cloacae to different drugs might change.

Keywords: gut microbiota; culturomics; 16S rRNA gene sequencing; cyanotic congenital heart disease;
antibiotic resistance
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ISR 2 EREA, ] 10 mL T PBS
TRE BRI 1 mL 23 510 AT SRR S i 1

Clinical and laboratory values of the twins during treatment

Inspection items Cl1A C1B C1C C1D C2A C2B C2C C2D
Heart rate 154.0 134.0 155.0 135.0 153.0 171.0 168.0 163.0
Breath 42.0 40.0 40.0 35.0 30.0. 61.0 40.0 46.0
SBP 80.0 70.0 65.0 79.0 63.0 73.0 79.0 82.0
DBP 38.0 45.0 48.0 40.0 37.0 40.0 58.0 46.0
PaO, 46.4 34.7 92.9 103.8 48.9 60.4 64.9 97.0
PaCoO, 47.2 44.7 35.1 50.9 45.6 50.4 31.0 51.5
Sa0, 88.8 85.8 97.9 97.3 87.3 86.2 94.6 97.7

Heart rate: beats/min; Breath: breaths/min; SBP: systolic blood pressure, mmHg; DBP: diastolic blood press, mmHg; PaO,:

mmHg; PaCO,: mmHg; Sa0,: %.
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Figure 3 Bacteria composition of the 10 fecal samples identified by culturomics at genus level. The thickness of
the column represents the number of species of each genus.
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Figure 4 Bacteria composition of the 10 fecal samples detected by 16S rRNA gene sequencing at genus

level.
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Figure 6 Common and different species isolated by culturomics at the D and E timepoints from the twins. A:
the bacteria isolated under different conditions at the D timepoint from the twins; B: the bacteria isolated
under different conditions at the E timepoint from the twins. The red square indicated the bacteria existed
both in Cl and C2. The bacteria isolated under different culture conditions at each timepoint were
represented by horizontal lines of different colors.
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Figure 7 Comparison of 16S rRNA gene sequencing and culturomics at genus level. A—E represent the
comparison between the genera identified by 16S rRNA gene sequencing and the genera isolated by
culturomics from the fecal samples at A—E timepoints.
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Figure 8 Detection of antibiotic resistance of the 10 E. cloacae strains. A: detection of antibiotic resistance
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