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Causal relationship between gut microbiota and vestibular dysfunction: a mendelian randomization study
ZHANG Bin,TENG Xin,WU Tong ,et al. (Changchun University of Chinese Medicine , Changchun 130117, China)
Abstract:

tibular dysfunction; however, further investigation is required to establish a causal relationship. This study aims to com-

Objective  Previous research has indicated a discernible association between gut microbiota and ves-
prehensively study the causal relationship between gut microbiota and vestibular dysfunction and determine the species of
related gut microbes. Methods A two-sample Mendelian randomization analysis was performed. The gut microbiome
data of 18 340 individuals obtained from the genome-wide association study (GWAS) by the MiBioGen consortium in 2021
were used as the exposure samples. The GWAS data related to vestibular dysfunction were used as the outcome samples.
The inverse variance weighting method was employed to analyze the gut microbiome data. The results were assessed based
on the odds ratio (OR) as the effect index with 95% confidence interval (CI). The stability and reliability of the findings
were assessed using the leave-one-out, heterogeneity, horizontal pleiotropy, and false discovery rate approaches.
Results

creased risk of vestibular dysfunction. Furthermore, the leave-one-out method confirmed the stability of the results and the

The results indicated a significant association between an elevated abundance of Bifidobacterium and a de-

absence of instrumental variables exerting substantial influence on the findings. The causal relationship was negative. The
Bifidobacte-

rium may affect vestibular dysfunction by influencing 5-HT through the “gut-brain axis”, but this result still needs further

influence of heterogeneity and horizontal pleiotropy on the causal effect could be eliminated. Conclusion

verification.
Key words: Mendelian randomization; Gut microbiota; Vestibular dysfunction; Causal relationship
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TEIVW I L, R B T8 A= 9 1) Bifidobac-
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Ruminococcusgnavusgroup (OR=0. 85, 95%CI 0. 74~
0.97, P=0.02) Bifidobacterium (OR=0.78, 95%CI
0. 66~0.93, P=0.01) Butyrivibrio (OR=0. 91, 95%CI
0. 83~0.99, P=0. 03) 4= FZ i 7+ 55 , 2 A MG A 2 ) i
Fat i 1 XUBS: o RuminococcaceaeUCGO0S5 (OR=1. 20,
95%CI 1.03~1.40, P=0.02) Sellimonas (OR=1.13,
95%CI 1.03~1.24, P=0.01) Lachnospira (OR=1. 40,
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e ol ) SE P{E  Cochran's Q PlE
intercept
family  Bifidobacteria- 11 IVW  -0.26  0.08 0.77 0.65~0.90 <0.001 <0.001 0.02 0.02 0.41 9.48 0.49

ceae

genus  Ruminococcus- 11 IVW ~ -0.17 0.07 0.85 0.74~0.97 0.02  <0.001 0.03 0.04 0.44 12.42 0.26
gnavusgroup

genus  Bifidobacterium 12 IVW ~ -0.24  0.09 0.78 0.66~0.93 0.01  <0.001 0.03 0.02 0.11 14.92 0.19

genus Butyrivibrio 15 IVW  -0.10 0.04 0.91 0.83~0.99 0.03  <0.001 0.01 0.03  0.83 17. 66 0.22

genus  Ruminococcace- 14 IVW 0.18 0.08 1.20 1.03~1.40 0.02 <0.001 -0.01 0.02  0.52 7.60 0. 87
aeUCGO05

genus Sellimonas 9 VW 0.12  0.05 1.13 1.03~1.24 0.0l  <0.001 0.01 0.04  0.85 5.62 0.69

genus Lachnospira 5 IIVW  0.34 0.15 1.40 1.03~1.90 0.03 0.01 -0. 06 0.06  0.40 2.09 0.72
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exposure method
Bifidobacteriaceae Inverse variance weighted
Bifidobacteriaceae MR Egger
Bifidobacteriaceae Weighted median
Bifidobacteriaceae Simple mode
Bifidobacteriaceae Weighted mode
Ruminococcusgnavusgroup Inverse variance weighted
Ruminococcusgnavusgroup MR Egger
Ruminococcusgnavusgroup Weighted median
Ruminococcusgnavusgroup  Simple mode
Ruminococcusgnavusgroup Weighted mode
Bifidobacterium Inverse variance weighted
Bifidobacterium MR Egger
Bifidobacterium Weighted median
Bifidobacterium Simple mode
Bifidobacterium Weighted mode
Butyrivibrio Inverse variance weighted
Butyrivibrio MR Egger
Butyrivibrio Weighted median
Butyrivibrio Simple mode
Butyrivibrio Weighted mode
RuminococcaceaeUCG005  Inverse variance weighted
RuminococcaceaeUCG005 MR Egger
RuminococcaceaeUCG005 Weighted median
RuminococcaceaeUCG005  Simple mode
RuminococcaceaeUCG005 Weighted mode
Sellimonas Inverse variance weighted
Sellimonas MR Egger
Sellimonas Weighted median
Sellimonas Simple mode
Sellimonas Weighted mode
Lachnospira Inverse variance weighted
Lachnospira MR Egger
Lachnospira Weighted median
Lachnospira Simple mode
Lachnospira Weighted mode
P<0.05 was considered statistically significant
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2.4 I MRS W HiE D) AR B A 11
GWAS B /E o 25 55 N 3, W 18 T4 ) GWAS £ diE
V&R 45 i 4T MR 434, TE51 B P>0. 05 (1) SNP Je 25
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1Y SNP, B A k45 2 D HE D) e g 5 © i
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Pvalue OR (95%CI)
0.00 Ll 0.77(0.65 to 0.90)
0.11 ".—:' 0.61(0.36 to 1.05)
0.02 '0": 0.75(0.60 to 0.94)
0.22 H—:-‘ 0.74(0.49 to 1.12)
0.03 "0": 0.66(0.48 to 0.92)
0.02 L] 0.85(0.74 to 0.97)
0.23 ’—’—:—‘ 0.65(0.33 to 1.26)
0.13 'OIl 0.87(0.73 to 1.04)
0.69 "QI—‘ 0.94(0.68 to 1.29)
0.70 -q'—- 0.94(0.69 to 1.28)
0.01 .l 0.78(0.66 to 0.93)
002 re-t! 0.56(0.38 to 0.84)
0.00 o4 : 0.68(0.55 to 0.85)
0.08 "O—f 0.65(0.42 to 1.01)
0.01 l"‘: 0.66(0.51 to 0.85)
0.03 ‘I 0.91(0.83 to 0.99)
0.50 '-0:—' 0.87(0.59 to 1.29)
0.06 "I 0.90(0.81 to 1.00)
0.22 '0:' 0.88(0.74 to 1.06)
0.22 '0:' 0.89(0.75 to 1.06)
0.02 o 1.20(1.03 to 1.40)
0.16 ":—0—' 1.37(0.90 to 2.08)
0.04 IP'.—' 1.25(1.01 to 1.55)
0.18 ":'0—' 1.26(0.91 to 1.75)
0.10 o—i 1.27(0.97 to 1.68)
0.01 }" 1.13(1.03 to 1.24)
0.82 '—#—' 1.07(0.62 to 1.84)
0.05 |'0‘l 1.13(1.00 to 1.28)
0.09 9'0" 1.20(1.00 to 1.44)
0.25 o 1.13(0.94 to 1.35)
0.03 I‘—’—' 1.40(1.03 to 1.90)
0.28 : 3.84(0.51 to 28.87)
0.05 :—0—' 1.51(1.00 to 2.28)
0.16 lI—O—l 1.64(0.95 to 2.85)
0.16 —o——1 1.63(0.97 to 2.76)
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