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[ABSTRACT]
experimental basis for exploring the relationship between type 2 diabetes mellitus and oral microecology.

Objective To investigate the changes in oral microbiota of db/db mice and provide an
Methods Eight 10-week-old male db/db mice were designated as the diabetes experimental group (db/db
group), while eight 10-week-old male db/m mice were assigned as the normal control group (db/m group).
After a 5-day adaptive feeding period, tail venous blood samples were collected on the 6th and 37th days,
and fasting blood glucose (FBG) levels and oral glucose tolerance test (OGTT) were performed for both
groups to verify the reliability of the diabetes model. On the 15th day of feeding with the same diet, oral
microbiota samples were collected from the buccal mucosa, dorsal and ventral tongue surfaces, oral floor
mucosa, hard palate mucosa, and the gingival areas of both the upper and lower jaws of the two groups.
Genomic DNA from the oral microbiota was extracted, and the V3-V4 regions of the 16S ribosomal RNA
(16S rRNA) gene were amplified using a GeneAmp 9700 thermocycler. The composition of the oral
microbiota was evaluated through double-labelled amplification and sequencing on the lllumina MiSeq
platform, followed by bioinformatics analysis using QIIME software(version 1.6.0). Results The FBG levels
and OGTT results on the 6th and 37th days after the start of the experiment indicated that db/db mice
exhibited more pronounced symptoms of type 2 diabetes compared to db/m mice. Alpha diversity («
diversity) analysis showed no significant difference in the diversity of oral microbiota between the two
groups (P>0.05); however, there was a significant difference in richness (P<0.05). Principal coordinate
analysis(PCoA) revealed differences in the oral microbiota composition between the db/db group and db/m
group (P<0.05). Species composition analysis and LEfSe analysis demonstrated that the relative abundance
of oral microbiota in db/db group mice, predominantly composed of p_Proteobacteria, increased
significantly at the phylum level (P<0.05). At the genus level, the relative abundances of g Proteus and
g Enterococcus showed a significant increase (P<0.001). Conclusion The composition and diversity of
oral microbiota in db/db mice with type 2 diabetes mellitus significantly differed from those without the
disease.

[Key words] Type 2 diabetes; db/db mouse; Oral microbiota; 16S rRNA sequencing analysis
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Note: A, The concentration of fasting blood glucose (FBG) levels after a 12-hour fasting period; B, Analysis of oral glucose tolerance test
(OGTT) from 0-2 hours; C, Area under the curve (AUC) of the OGTT. Db/db mice served as the diabetic group, while db/m mice were the
normal controls, n=8 per group. P<0.05, "P<0.01, ""P<0.001.

E1 db/db /MK db/m NERIMAERXIEIRER

Figure 1 Comparison of blood glucose indices in db/db mice and db/m mice
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Note: A, Principal coordinate analysis (PCoA) between db/db mice and db/m mice; B, LEfSe-derived cladogram showing taxonomic

differences from phylum to genus level (p for phylum; ¢ for class; o for order; f for family; g for genus). Db/db mice served as the

diabetic model, while db/m mice were the normal controls, n=8 per group.
El2 db/db /MK db/m /MR O BZ EIB$£519 R PCoA 34770 LEfSe 234t
Figure 2 PCoA and LEfSe analysis of oral microbiota composition in db/db mice and db/m mice
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Note: A-B, Phylum-level community composition of oral microbiota in db/db and db/m groups; C, Relative abundance of p_Proteobacteria.

db/db mice served as the diabetic model, while db/m mice were the normal controls, n=8 per group. "P < 0.05.
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Figure 3 Comparison of oral microbiota between db/db mice and db/m mice at the phylum level
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Figure 4 Differences in oral microbiota composition between db/db mice and db/m mice at the genus level
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