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Gut microbiota, blood metabolites, and female infertility .

a two — sample and mediation Mendelian randomization study
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Abstract: Objective  To explore the potential causal relationship between gut microbiota and female infertility using the
Mendelian randomization (MR) method and to determine the role of blood metabolites as potential mediators. Methods  Gut
microbiota data from 18 340 participants in 24 cohorts published by the MiBioGen Consortium, blood metabolite data from the
Canadian Longitudinal Study of Aging (CLSA) cohort and Finnish R10 database on female infertility were used. The inverse
variance weighting, weighted median, and MR — Egger regression method were used to investigate the causal relationship
between 211 gut microbiota and 1 091 blood metabolites with female infertility. A two — step Mendelian randomization method
was used to explore the potential mediating role of blood metabolites between gut microbiota and female infertility. Results

IVW results showed that 2 phyla, 1 class, 2 orders, 2 families, 12 genera of known gut microbiota were significantly causally
associated with the female infertility. Among them, genus Lachnospira (OR =0.589, 95% CI. 0.361 -0.961, P =0.035),
genus Ruminococcus torques group ( OR =0.756, 95% CI. 0.613 —0.923, P =0.007), etc. showed a significant negative
correlation with female infertility. Order Burkholderiales ( OR = 1.174, 95% CI. 1.062 - 1.284, P = 0.001), genus
Coprococcu2 (OR =1.174, 95% CI; 1.062 —-1.297, P =0.002), etc. showed a significant positive correlation with female
infertility. Mediation analysis revealed that five blood metabolites could mediate the relationship between five gut microbiota and
female infertility. Conclusion  This study indicates that certain blood metabolites can mediate the relationship between gut

microbiota and female infertility. Further investigations are warranted to explore the potential mechanisms underlying these
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Fig.1 Forest plots showed the causal associations between gut

microbiota and female infertility

[ MR A3k BT UVMR G387 iy IVW 53k B—F e BE R
7~ B F & (log (OR) ) RYLEXS{H .
2 MY S LRI R
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Fig.3 Causal relationships between gut microbiota and blood metabolites
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Fig.4 Mediating role of blood metabolites between gut microbiota and female infertility
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