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Causal relationship between gut microbiota and frailty mediated by

immune cells: a Mendelian randomization study
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Abstract: Objective This study aims to explore the causal relationship between gut microbiota and frailty using Mendelian
randomization (MR) methods and assess the potential mediating or masking effects of immune cells in this relationship.
Methods Genome-wide association study data for 473 gut microbiota taxa, 731 immune cell characteristics, and frailty were
extracted from the GWAS Catalog. A two—sample MR approach was employed to evaluate the causal relationship between gut
microbiota and frailty. To identify the mediating or masking effects of immune cells, a two—step MR strategy was applied, and
reverse MR analysis was conducted to validate the unidirectional nature of the causal mediation pathway (gut microbiota —
immune cells — frailty). Results The study found that 4 gut microbiota taxa and 17 immune cell characteristics had causal
associations with frailty. Mediation analysis revealed two causal mediation pathways: phylum Firmicutes A — CD28 +
CD45RA + CD8br AC — frailty, and species Lachnospira rogosae — CD62L-CD86 + myeloid DC %DC — frailty. Immune
cell characteristics acted as masking effects in both pathways, and reverse MR analysis supported the unidirectional nature of
these causal relationships. Conclusion The causal associations and mediation effects identified in this study provide a
theoretical basis and direction for the development of frailty management strategies based on gut microbiota and immune
cells.
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Figure 2 MR analysis revealed significant causality of 9 gut microbiota units on frailty
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Figure 3 MR analysis revealed significant causality of 17 immune cell traits on frailty
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Table 1 Mediation effect of gut microbiota on frailty via immune cells
T GE (W IE R T (AN NE) S (B) FERUV(B) TN (B T 95%CI)
Faecalicoccus J& CD28+ CD45RA+ CD8br AC -0.036 71 -0.037 28 0.000 56(-0.000 03 ~ 0.001 16)
Lachnospira rogosae Ff CD62L~ CD86+ myeloid DC %DC 0.038 48 0.040 84 -0.002 36(-0.005 14 ~ 0.000 41)
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Figure 4 Reverse MR analysis of two gut microbiota—immune cell—frailty pathways
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