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Mice experimental protocol and the trend of body weight and food and drink change in different groups.

A: Study design; B: The trend of body weight changes; C: The trend of drink changes; D: The trend of food changes.
Ctrl: n=15, ABx: n=35, Sre: n=15, Ire: n=15. Data are expressed as meantSEM. *: P<(0.05; **: P<0.01; ***:

P<0.001; ****: P<0.0001.
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Figure 2. Histological analysis of the colon after spontaneous recovery and inulin-supplemented recovery. A:

ABx-induced colon inflammation; B: Spontaneous recovery and inulin-supplemented recovery at 7, 14, 21 days after
ABx treatment; C: Statistical analysis of histopathologic scores in each group (n=5-6). *: P<0.05; ****: P<0.0001.
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Table 1. Alpha diversity of gut bacteria after
spontaneous recovery and inulin-supplemented recovery
Sample OTU ACE Chaol Simpson  Shannon
ABx 130 299.3090 240.6250 0.9720 0.1151
Ctrl0 310 315.8480 317.3333 0.0381 4.1254
Ctrl7 329  332.8039 331.7692 0.0699 3.8441
Ctrl14 323  332.7765 337.2500 0.0669 3.6876
Ctrl21 319  324.3903 325.8750 0.1034 3.6851
Sre7 144 2543380 195.0000 0.1172 2.7556
Srel4 226  239.1321 252.2500 0.0475 3.7006
Sre21 250  258.6374 261.3750 0.0405 3.9729
Ire7 78 186.3115 109.6250 0.1868 2.1891
Irel4 118 128.5021 126.2500 0.1718 24751
Ire21 189  213.2672 207.4000 0.0760 3.2289
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Figure 3. Changes in gut microbial abundance and diversity after spontaneous recovery and inulin-supplemented

recovery. A: Rarefaction curve; B: Shannon index curve; C: PCoA on Genus level; D: Anosim_distances on Genus

level. Data are expressed as the mean+SEM (n=3).
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Figure 4. Analysis of the difference between inulin-supplemented recovery and spontaneous recovery of gut
bacterial composition at the phylum level. A: Gut bacterial composition at the phylum level in each group; B:
Relative abundance of Proteobacteria in each group; C: Relative abundance of Saccharibacteria in each group.
Data are expressed as mean=SEM (n=3). *: P<0.05; **: P<0.01; ***: P<(0.001; ****: P<0.0001.
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Figure 5. Analysis of the difference between inulin-supplemented recovery and spontaneous recovery of gut
bacterial composition at the genus level. A: Gut bacterial composition at the genus level in each sample; B: Relative
abundance of bacterial taxa at the genus level in each group. Data are expressed as mean=SEM (n=3). *: P<0.05; **:
P<0.01; ***: P<0.001; ****: P<0.0001.
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Figure 6. LEfSe analysis of inulin-supplemented recovery and spontaneous recovery on different levels.
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Figure 7.

Prediction and differential analysis of 16S rRNA functional genes after inulin-supplemented recovery

and spontaneous recovery. A: Comparison of the Ctrl0 group with ABx group; B: Comparison of the Sre21 group
with the Ctrl21 group; C: Comparison of the Ire21 group with the Ctrl21 group; D: Comparison of the Ire21 group

with the Sre21 group.
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Effects of long-chain inulin on the reconstruction of gut
microbiotain mice after antibiotics treatment

Changli Tao , Qin Zhang, Wenjing Zeng, Youwei Tan, Hongwei Shao

Guangdong Province Key Laboratory of Biotechnology Drug Candidates, School of Biosciences and Biopharmaceutics,
Guangdong Pharmaceutical University, Guangzhou 510006, Guangdong Province, China

Abstract: [Objective] To investigate the effects of long-chain inulin supplementation on the gut microbiota
recovery after antibiotics treatment induced dysbiosis. [Methods] Fifty healthy 10-week-old BALB/c mice were
randomly divided into 2 groups, 15 mice were used as controls (the Ctrl group), and the remaining 35 mice were
provided water containing 4 antibiotics (the ABx group) ad libitum for 7 days. On the 8th day, the
antibiotic-induced dysbiosis mice were randomly divided into 2 groups. One group was provided drinking water
containing 5% inulin as the inulin recovery group (the Ire group), and the other group received normal drinking
water as the spontaneous recovery group (the Sre group). The treatment continued for 21 continuous days. On the
7th day after ABx treatment and on the 7th, 14th and 21th day of the recovery treatment, the colon samples were
collected and subjected to histological analysis; the feacal samples were collected and subjected to 16S rRNA
V3-V4 region sequencing and analyzed with bioinformatic softwares. [Results] The antibiotics treatment induced
slight colonic inflammation but serious gut microbiota dysbiosis. Histological analysis showed that the colonic
inflammation gradually decreased after 21 days of either long chain inulin supplementation or spontaneous
recovery. However long-chain inulin intervention delayed the recovery of colon tissue compared to spontaneous
recovery. Neither inulin supplementation nor spontaneous recovery could restore gut microbiota composition at the
genus level. In particular, long-chain inulin supplementation might result in selective expansion of some
opportunistic pathogens and elevated the pathways associated with diseases linked to gut microbiota function.
[Conclusion] Long-chain inulin supplementation, after antibiotic-induced severe gut microbiota dysbiosis, delayed

the reconstruction of the gut microbiota and might led to potential adverse effects.
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