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The compositional alteration of gut microbiota in rats with adriamycin-induced nephrotic syndrome after
long-term prednisone treatment

YUN Shu'?*,ZHANG Jing®,QU Wei*,GU Li'* ,HUANG Wenyan®,ZHU Guanghua®, YANG Rong®,
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Objective  To investigate the compositional changesof gut microbiota in rats with adriamycin-induced
nephrotic syndrome after long-term prednisone treatment. Methods Sixteen SD rats with adriamycin-induced nephrotic
syndrome established by single injection of adriamycin (7.5 mg/kg) in tail vein were randomly divided into Control and
Prednisone groups. Rats in Prednisone group was treated with prednisone (10 mg/kg) by gavage for 6 consecutive
weeks. Thereafter,the stool samples were collected for gut microbiota analysis by using 16S rRNA sequencing assay and
bioinformatics analysis. The intestinal microbial abundance and diversity were compared between the two groups. The
differential abundant bacteria were identified by performing metastats analysis Results The 16S rRNA sequencing
results showed that there were no significant differences in the abundance and diversity of the gut microbiota between
Control and Prednisone group (P > 0. 05). The relative abundance of Tenericutes at the phylum level increased
significantly after prednisone treatment (P <C0. 05). At the genus level, the relative abundance of Allobaculum increased,

while Bi fidobacterium s Alloprevotella and Schwartzia decreased after prednisone treatment (P <0.05). Furthermore,
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the data of PICRUSt showed thatthe activity of endocrine and metabolic pathways, pathways in cancer, metabolism of

terpenoids and polyketides, bacterial invasion of epithelial cells,and restriction endonuclease pathways were significantly

enhanced than the Control group after prednisone treatment (P<C0. 05). In contrast, the metabolic pathways related to

parasites, lipid metabolism,immune diseases,biodegradation and metabolism of xenobiotics,environmental adaptation,and

biosynthesis of other secondary metabolites were weakened comparing to the Control group (P < 0. 05).

Conclusion

There were no significant changes in the abundance and diversity of gut microbiota between Control and Prednisone

groups. However, the relative abundance of some beneficial bacteria decreased, while Allobaculum increased. The

compositional alteration of gut microbiota might be associated with the efficacy and adverse events of prednisone.
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Notes: The Observed, Chaol and ACE indexes represented the
abundance of intestinal flora, whileShannon, Simpson and Coverage
indexes reflected the diversity of intestinal flora. There was no
significant difference in the above indexes (p=>0. 05). Abbreviations:
CON, control group; PRED, prednisone acetate treatment group.

Fig. 1 Changes in the abundance and diversity of gut microbiota
in adriamycin-induced nephropathy rats treated with
prednisolone acetate
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Notes: The results of Bray-Curtis, Jaccard, unweighted, and
weighted UniFrac analyses showed that the distribution of intestinal
microbial communities in adriamyc-induced nephropathy rats was
significantly separated after prednisone acetate treatment. Each point
represents a sample. Abbreviations:C, control group (CON group). D,
prednisone acetate treatment group (PRED group).

Fig.2 OTU-based PCoA and NMDS analysis
of gut microbial diversity
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Notes: The results of Metastats analysis showed that Firmicutes,
Bacteroidetes, Actinobacteria, and Proteobacteria were dominant at the
phylum level. Abbreviations: CON, control group; PRED, prednisone
acetate treatment group.

Fig.3 Changes in the composition of the gut microbiota at the

phylum level in adriamycin-induced nephropathy rats after 6

weeks of prednisone acetate treatment
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Fig. 4 Changes in the composition of the genus-level gut microbiota
in adriamycin-induced nephropathy rats after 6 weeks
of prednisone acetate treatment
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prednisone acetate treatment group.

Fig.5 Functional prediction analysis of gut microbiota in adriamycin
-induced nephropathy rats after prednisone acetate treatment
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