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Bidirectional mendelian randomization to explore the causal relationship

between ketone bodies and cognitive performance
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* Department of Epidemiology and Health Statistics, School of Public Health, Qingdao University,
Qingdao, Shandong 266021, China

Abstract: Objective  To explore whether there is any causal association between ketone bodies and cognitive performance
employing the bidirectional and two — sample Mendelian randomization ( MR) method. Methods  Single nucleotide
polymorphisms (SNPs) from the genome — wide association studies summary data from Europe were used as instrumental
variables. The inverse — variance weighted method was used as the primary method to estimate the causal effect of ketone bodies
instrumental variables with cognitive performance, and pathway and functional enrichment analyses were performed to predict
potential mechanisms. Significance was ascertained with the use of Bonferroni — corrected significance thresholds (P =0.017).
Results Two — sample MR analysis showed that acetoacetate (8 =0.075, 95% CI. 0.002 - 0. 148, P =0.045) and B -
hydroxybutyrate (8=0.082, 95% CI: 0.039 —0. 126, P =2.36 x10™*) were causally associated with cognitive performance.
However, the association of acetoacetate was no longer significant after Bonferroni — corrected. In addition, no link between
acetone (8 =0.041, 95% CI.: -0.018 —0.099, P =0.175) and cognitive performance was discovered. Pathway and
functional enrichment analyses suggest that the mechanism of 3 - hydroxybutyrate effect on cognitive performance may be
through a variety of ways, such as cholesterol metabolism and insulin resistance. In reverse MR Analysis, we found no causal
effects of cognitive performance on ketone bodies. Conclusion Our findings support a causal relationship between B -
hydroxybutyrate levels and better cognitive performance.
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Table 1 Mendelian randomization analysis of the effect of ketone

bodies on cognitive performance
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Weighted mode 0.110( -=0.009 ~0.229) 0.120
Simple mode 0.146( -0.002 ~0.294) 0.102
B - BT
MR - Egger 0.020( -0.093 ~0.133) 0.739
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Weighted mode 0.146(0.020 ~0.271) 0.039*
Simple mode 0.005( -0.121 ~0.131) 0.940
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MR - Egger —-0.055( -0.164 ~0.055) 0.354
vw 0.041( -0.018 ~0.099) 0.175
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Mendelian randomization analysis of the effect of
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Fig. 1

Forest plot of Mendelian randomization analysis of the

effect of ketone bodies on cognitive performance
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Fig.2  Forest plot of Mendelian randomization analysis of the

effect of cognitive performance on ketone bodies
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