
Deciphering Unique and Shared interactions between the 

Human Gut Microbiota and Oral Antidiabetic Drugs

Huahui Ren1,2, Zhun Shi1, Fangming Yang1, Shujie Wang3,4, Fengyi Yuan5, Tingting Li3,4, Min Li1,

 Jiahui Zhu1, Junhua Li1,6, Kui Wu1,7, Yifei Zhang3,4, Guang Ning3,4,

 Karsten Kristiansen1,2*, Weiqing Wang3,4*, Yanyun Gu3,4*, Huanzi Zhong1*

1 BGI Research, Shenzhen 518083, China.

2 Laboratory of Genomics and Molecular Biomedicine, Department of Biology, University of Copenhagen, 2100 Copenhagen, Denmark

3 Department of Endocrine and Metabolic Diseases, Shanghai Institute of Endocrine and Metabolic Diseases

4 Shanghai National Clinical Research Center for Metabolic Diseases, Key Laboratory for Endocrine and Metabolic Diseases of the National Health 

Commission of the PR China, Shanghai National Center for Translational Medicine

5 Department of Endocrinology and Metabolism, Shenzhen People's Hospital

6 Shenzhen Key Laboratory of Unknown Pathogen Identification

7 Guangdong Provincial Key Laboratory of Human Disease Genomics

Huahui Ren, Zhun Shi, Fangming Yang, Shujie Wang, Fengyi Yuan, Tingting Li, Min Li, Jiahui Zhu, Junhua Li, 

Kui Wu, Yifei Zhang, Guang Ning, Karsten Kristiansen, Weiqing Wang, Yanyun Gu, Huanzi Zhong1. 2024. 

Deciphering Unique and Shared interactions between the Human Gut Microbiota and Oral Antidiabetic Drugs. 

iMeta e179. https://doi.org/10.1002/imt2.179

http://www.imeta.science/


Background

➢ Diabetes is a crucial global public health concern. 

➢ Numerous studies have demonstrated the bidirectional interactions between oral antidiabetic drugs 

(OADs) and the gut microbiota in patients with type 2 diabetes; however, a comprehensive evaluation is 

still warranted. 

Whang A, Nagpal R, Yadav H. Bi-directional drug-microbiome interactions of anti-diabetics. EBioMedicine. 2019;39:591-602. doi:10.1016/j.ebiom.2018.11.046



Results

Table 1 Details of oral-antidiabetic drugs (OADs) related metagenomic datasets included in this study.

◆Metagenomic and clinical data from six clinical intervention studies



Results

◆ Impact of five OADs on microbial diversity in T2D patients

• Both acarbose and berberine treatments 

significantly reduced species-level richness 

and Shannon index and altered community 

composition.

• Treatment with metformin, vildagliptin, 

glipizide, or placebo did not result in 

significant changes in gut microbial 

diversity.



Results
◆Impact of  OADs on microbial taxonomic and functional composition in T2D patients 

• At the species level, both acarbose and berberine significantly increased the relative abundances of multiple Firmicutes 
species, while acarbose and vildagliptin treatments significantly decreased the relative abundance of Bacteroidetes species. 
Following treatment with berberine and metformin, there was an increase in the relative abundance of Escherichia coli and 
a decrease in the relative abundance of Clostridium bartlettii.

• At the functional level, both acarbose and berberine significantly increased the relative abundance of the 7β-hsdh gene 
and decreased the relative abundance of genes involved in SBA transformation. Except for glipizide, all other OADs 
increased the abundances of genes involved in glycerolipid metabolism.
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Results

◆Impact of acarbose combined with a high-fiber diet intervention on secondary bile acid 

metabolism in T2D patients

• Acar + WTP significantly decreased while Acar significantly increased the relative abundance of the 

7β-hsdh gene.

• Post-treatment samples from the Acar+WTP group showed higher abundations of the butyrate 

producing gene (K01034) and baiI, and lower relative abundations of the 7β-hsdh gene compared to 

the Acar group alone.



Results

• Baseline microbial features explained 12% to 39% of the response variance in HbA1c, 12% to 35% of 

the variance in FPG, and 6% to 30% of the variance in HOMA-IR across OADs groups.

• Higher baseline abundance of Bacteroides spp. was associated with a tendency for low responders to 

vildagliptin, while it was associated with a tendency for high responders to berberine.

◆Baseline microbial features associate with treatment responses of OADs



Results

• In the metformin and acarbose treatment groups, higher abundances of bsh genes were associated 

with greater improvements in metformin(HbA1c) and acarbose groups(HOMA-IR).

• In the metformin and vildagliptin treatment groups, higher abundances of glycerolipid metabolism 

genes (gldA, DhaK and DhaL) and were linked to more significant reductions in HbA1c.

◆Baseline microbial features associate with glucose improvements of OADs



Conclusion
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• Comprehensive analyses uncover distinct and shared changes in the gut 

microbiota of patients with type 2 diabetes receiving treatment with different 

oral antidiabetic drugs.

• Acarbose and berberine exhibit more pronounced impacts on the gut microbiota 

than metformin, vildagliptin, and glipizide.

• Combining acarbose with a high-fiber diet mitigates drug-induced reduction in 

microbial genes involved in the production of secondary bile acids.

• Baseline gut microbiome strongly associates with treatment responses of oral 

antidiabetic drugs.
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