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Regulatory effect of mulberry leaf components on intestinal
microflora in db/db mice
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Abstract: The 16S rDNA sequencing method was adopted to study the effects of mulberry leaf flavonoids,
polysaccharides and alkaloids on intestinal microflora in db/db diabetic mice. The animal experiment was examined
by the Ethics Committee of Nanjing University of Chinese Medicine. Ten db/m mice were control group and forty
db/db mice were randomly divided into model group, metformin group, mulberry flavonoid (MF) group, mulberry
polysaccharide (MP) group and mulberry alkaloid (MA) group. After intragastric administration for six weeks,
fresh feces were collected for detection of intestinal microflora. There were Firmicutes, Bacteroidetes, Proteobacteria,
Saccharibacteria, Tenericutes, Deferribacteres, Verrucomicrobia, Cyanobacteria in each group. The results showed
that the intestinal microflora of db/db mice changed significantly from phylum level to genus level. The proportion
of Firmicutes and Proteobacteria in model group decreased significantly, and the proportion of Bacteroidetes
increased. The difference in species abundance distribution between model group and other groups was significant,
which indicated that the community distribution was disordered in model group. After administration, the
Bacteroidetes, Lachnospiraceae, Roseburia and Desulfovibrio were effectively regulated, especially in the alkaloid
group. The difference in species abundance distribution between drug-treated group and blank group also became
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smaller. It is suggested that the active components of mulberry leaf have the effect of improving the intestinal

microflora imbalance in db/db mice.

Key words: Morus; flavonoid; polysaccharide; alkaloid; diabetic; gut microbiota; db/db mouse
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flavonoid
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Table 1  The relative abundance of species in the gut microbiota
of control and model group mice at the Phylum level. n = 6, X £ s.
"P<0.05, ""P<0.01 vs control group

Species Control Model
Firmicutes 74.98 £ 6.27 53.8 +9.55™
Bacteroidetes 20.75 £ 6.49 44 £ 9.7
Proteobacteria 2.42 + 0.66 0.84+ 0.4
Saccharibacteria 0.46 +0.21 0.11+ 0.17"
Tenericutes 0.19+0.11 0.05 +0.05"

Table 2 The relative abundance of species in the gut microbiota
of control and model group mice at the Genus level. n = 6, X * s.
"P<0.05, "P<0.01, ""P<0.001 vs control group

Control Model
16.61 +6.13 39.21+10.37™

Species
Bacteroidales_S24-7

Lachnospiraceae_ NK4A136 29.98 + 4.61 15.73 £ 3.66™
Lachnospiraceae 12.81+1.7 7.24 +3.04"
Roseburia 2.84 £0.83 0.82+0.15™
Desulfovibrio 2.41 £ 0.65 0.84 +£0.4™
Lachnoclostridium 1.13+0.21 0.39 +£0.14™
Candidatus_Saccharimonas 0.46 +0.21 0.11+0.17"
Rikenellaceae_RC9_gut 0.15+ 0.06 0.29 +0.07"
Butyricicoccus 0.3£0.11 0.12+0.1
Ruminococcaceae_UCG-004 0.22 +£0.06 0.07 £0.19™
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Figure 6 Average relative abundance of different species in each group. n = 6, x + s. *P<0.05, *#P<0.01, **P<0.001 vs control group;

"P<0.05, "P<0.01 vs model group
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Samples distances heatmap on Genus level

MA

Metformin

Model

Control  Model Metformin ~ MA MF MP
Figure 7 Heatmap of the distance between samples in Genus level.
The color indicates the similarity and difference of community
composition among samples, and tends to be green, indicating that
the community composition is similar; tends to be red, indicating
that the community composition is quite different
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Table 3 Prediction of metabolic function from samples

No. Metabolic pathway Abundance value
1 Membrane transport 4547 277
2 Carbohydrate metabolism 3594534
3 Amino acid metabolism 3238952
4 Replication and repair 2947014
5  Energy metabolism 1933 564
6  Translation 1870 390
7 Poorly characterized 1634730
8  Metabolism of cofactors and vitamins 1397 055
9  Nucleotide metabolism 1374 996

10 Cell motility 1063977

11 Cellular processes and signaling 1281 002

12 Transcription 962 019

13 Lipid metabolism 946 474

14 Metabolism 869 704

15  Genetic information processing 841817

16  Glycan biosynthesis and metabolism 904 006

17 Enzyme families 775 207

18  Folding, sorting and degradation 782 005

19  Signal transduction 622 005

20  Xenobiotics biodegradation and metabolism 553 573
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Figure 8 Metabolic function prediction of community samples
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