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A two-sample Mendelian randomized study on the relationship between

intestinal microorganisms and anxiety
FU Jin-jie", QIN Yuan, XTAO Ling—yong, DAT Xiao—yu
Graduate School of Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

Abstract: Objective To investigate the causal relationship between 211 intestinal microorganisms and anxiety by Mendelian
randomization analysis. Methods Based on the genome —wide association study data of MiBioGen Alliance and Finnish
database, the qualified instrumental variables were extracted, and the inverse variance weighting method was used as the
main Mendelian randomized analysis method, combined with MR—Egger and Weighted median methods. Finally, the results
were verified by Cochran’s () statistics, intercept terms of MR—Egger regression, MR-PRESSO, and leave—one—out methods.
Results Cyanobacteria (OR=1.103, 95%CI: 1.001-1.215, P=0.048), Shigella (OR=1.159, 95%CI: 1.027-1.309, P=0.017), and
Slackia (OR=1.170, 95%CI: 1.047-1.307, P=0.017) were positively correlated with the risk of anxiety. Firmicutes (OR=0.857,
95%ClI: 0.754-0.974, P=0.018), Clostridium (OR=0.817, 95%CI: 0.701-0.951, P=0.009), Clostridium (OR=0.849, 95%CI:
0.736-0.980, P=0.025), Eubacterium_rectale_group (OR=0.861, 95%CI: 0.748-0.993, P=0.039), Ruminococcaceae_UCGO04
(OR=0.886, 95%CI: 0.789-0.994, P=0.039), and Ruminococcaceae_UCGO11 (OR=0.919, 95%CI: 0.854-0.989, P=0.025)
were negatively correlated with anxiety risk. The results were verified and no heterogeneity and horizontal pleiotropy were
found. Conclusion This study evaluates the potential causal relationship between intestinal microorganisms and anxiety, pro-
viding reference for the diagnosis, prevention and treatment of anxiety in the future.
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Table 1 Main results of MR analysis

Exposure Method SNPs Beta S3 PH OR 1H.(95%CI)
Cyanobacteria MR-Egger 8 0.177 0.176 0.355 1.193 (0.845 ~ 1.686)
WME 8 0.146 0.064 0.024 1.157 (1.020 ~ 1.312)
Ivw 8 0.098 0.049 0.048 1.103 (1.001 ~ 1.215)
Firmicutes MR-Egger 14 -0.226 0.178 0.228 0.798 (0.563 ~ 1.130)
WME 14 -0.142 0.087 0.102 0.867 (0.731 ~ 1.029)
VW 14 -0.154 0.065 0.018 0.857 (0.754 ~ 0.974)
Clostridia MR-Egger 11 -0.763 0.308 0.035 0.466 (0.255 ~ 0.853)
WME 11 -0.103 0.099 0.302 0.902 (0.742 ~ 1.097)
Ivw 11 -0.202 0.078 0.009 0.817 (0.701 ~ 0.951)
Clostridiales MR-Egger 12 -0.789 0.276 0.017 0.454 (0.264 ~ 0.780)
WME 12 -0.068 0.092 0.458 0.934 (0.781 ~ 1.118)
Ivw 12 -0.163 0.073 0.025 0.849 (0.736 ~ 0.980)
Eubacterium _ rectale _ group MR-Egger 9 -0.107 0.273 0.706 0.898 (0.526 ~ 1.534)
WME 9 -0.125 0.093 0.182 0.883 (0.735 ~ 1.060)
VW 9 -0.149 0.072 0.039 0.861 (0.748 ~ 0.993)
Escherichia. Shigella MR-Egger 10 0.116 0.193 0.566 1.123 (0.769 ~ 1.639)
WME 10 0.150 0.080 0.059 1.162 (0.994 ~ 1.358)
VW 10 0.148 0.062 0.017 1.159 (1.027 ~ 1.309)
Ruminococcaceae_UCGO04 MR-Egger 11 -0.219 0.343 0.539 0.803 (0.410 ~ 1.573)
WME 11 -0.147 0.074 0.047 0.863 (0.747 ~ 0.998)
VW 11 -0.122 0.059 0.039 0.886 (0.789 ~ 0.994)
Ruminococcaceae_UCGO11 MR-Egger 8 -0.252 0.189 0.231 0.777 (0.536 ~ 1.126)
WME 8 -0.041 0.048 0.392 0.960 (0.873 ~ 1.055)
Ivw 8 -0.084 0.037 0.025 0.919 (0.854 ~ 0.989)
Slackia MR-Egger 6 0.012 0.368 0.975 1.012 (0.492 ~ 2.083)
WME 6 0.152 0.073 0.038 1.164 (1.008 ~ 1.343)
VW 6 0.157 0.057 0.005 1.170 (1.047 ~ 1.307)
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Table 2 Quality control results of 9 gut microorganisms and anxiety disorders

Exposure Method 0 ¢ Egger_intercept P MR-PRESSO
P P
Cyanobacteria VA 5.559 0.592 -0.010 0.657 0.621
Firmicutes VA 17.861 0.163 0.006 0.671 0.168
Clostridia VW 14.004 0.173 0.037 0.094 0.182
Clostridiales A\ 16.537 0.221 0.028 0.139 0.207
Eubactertum _ rectale _ group VA 3.504 0.899 -0.003 0.878 0.904
Escherichia. Shigella IVw 3.860 0.920 0.003 0.864 0.936
Ruminococcaceae_UCGO04 IVW 14.172 0.165 0.008 0.779 0.197
Ruminococcaceae_UCGO11 A 8.140 0.320 0.023 0.399 0.332
Slackia VW 2.766 0.736 0.015 0.711 0.770
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Figure 1 Study design diagram
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Exposure
phylum Cyanobacteria id.1500

phylum Firmicutes id.1672

class Clostridia id. 1859

order Clostridiales id. 1863

genus Eubacteriumrectale group id. 14374

genus Escherichia Shigella id.3504

genus Ruminococcaceae UCG004 id. 11362

genus Ruminococcaceae UCGO1 1 id. 11368

genus Slackia id.825

P<0.05 was considered statistically significant

Figure 2 Causal relationship between gut microbes and anxiety by MR analysis
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Figure 3  Scatter plot of relationship between gut microbes and anxiety disorders
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Figure 4 Results of the leave—one—out sensitivity analysis of gut microorganisms and anxiety disorders
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Figure 5 Reverse causality between gut microbiota and anxiety by MR analysis
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