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The causal relationship between gut microbiota and tinnitus based on Mendelian randomiza-
tion
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Abstract Objective: To explore the causal relationship between gut microbiota and tinnitus based on Mende-
lian randomization (MR) research method. Methods: Data on the gut microbiota in individuals from the genome
wide association study (GWAS) (n=18,340) using the MiBioGen consortium, and the summary statistical data of
tinnitus were obtained from published data in the UK Biobank for a two sample MR study. Using statistical mod-
el inverse variance weighting (IVW) as the main result, simple mode method, model selection method (MR-Egg-
er), weighted median method, and weighted model were used to supplement the examination of the causal rela-
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tionship between gut microbiota and tinnitus. Cochran' s Q-test and MR Egger regression were used to verify the
stability and heterogeneity of the results. Results: IVW analysis showed that an increase in the abundance of
class. Clostridia (OR=0.9682, 95% CI: 0.9414-0.9958, P=0.0242), genus. Ruminococcus 1 (OR=0.9594, 95% CI:
0.9284-0.9916, P=0.0141), and order. Clostridiales (OR=0.9683, 95% CI: 0.9413-0.9958, P=0.0243) might re-
duce the risk of tinnitus; the increased abundance of phylum. Tenericutes (OR=1.0221, 95% CI: 1.0012-1.0434, P
=0.0379), class. Mollicutes (OR=1.0221, 95% CI: 1.0012-1.0434, P=0.0379), genus. Desulfovibrio (OR=1.0314,
95% CI: 1.0039-1.0596, P=0.0247), and genus. unknowngenus (OR=1.0345, 95% CI: 1.0144-1.0550, P=0.0007)
might increase the risk of tinnitus. No horizontal pleiotropy or heterogeneity was found in instrumental variables.
Conclusion: Class. Clostridia, genus. Ruminococcus 1, and order. Clostridiales may be potential protective bac-
terial groups for tinnitus, while phylum. Tenericutes, class Mollicutes, genus. Desulfovibrio, and genus. unknown-

genus may be potential risk factors for tinnitus.
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HE
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R R id FEHAER SNPs EA B SE P F

GCST90016913 class.Clostridia.id. 1859 1510774377 A 0.0527 0.0114 324E-06 21.3902
1s112334273 G 0.0641 0.0127 3.81E-07 253141

1$13179700 T 0.0512 0.0110 3.37E-06 21.8303

1$2273429 A -0.0724 00153 4.52E-06 223637

1$6814436 T 00740 0.0151 9.65E-07 24.0751

GCST90016921 class.Mollicutes.id.3920 rs10108398 G 0.0769 0.0154 1.09E-06 24.9596
1511890098 A 0.0744 0.0153  9.57E-07 23.5507

1512566890 T -0.1011 0.0231  3.65E-06 19.176 3

1s3768491 A -0.0681 00149 423E-06 20.8753

156043847 T -0.1149 0.0249 4.55E-06 21.3746

1572901605 T -0.0842 0.0178 3.26E-06 22.3383

1574603314 T 02216 0.0463  1.56E-06 22.9238

GCST90016987 genus.Desulfovibrio.id.3173 1511160353 T -0.0692 0.0147  2.70E-06 22.059 1
513066142 G 0.1191 0.0251 3.79E-06 22.5502

1516863365 A 0.1094 0.0227 1.79E-06 232349

152853179 C 00812 00174 242E-06 21.7177

156580353 T 00771 00170 4.94E-06 20.6320
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GCST90017062 genus.Ruminococcusl.id. 11373 1510769159 G -0.0640 0.0110 529E-09 33.844 1
1511783695 G -0.0734 0.0161  4.73E-06  20.688 6
1517781867  C  0.0999 0.0212  1.96E-06 222746
156493760 C 00535 0.0116 3.38E-06 21.3345
157117576 A 00830 0.0171 6.48E-07 23.5612
157583465 C 00528 0.0113 2.56E-06 219521
GCST90017083 genus.unknowngenus.id 2041 1516843660 A 02347 0.0491 1.75E-06 22.8762
152336448 T 00774 00161 143E-06 23.1297
1535703006 G 0.0927 0.0191 9.01E-07 23.5933
1$553072 G 01092 00230 3.69E-06 22.5005
157187855 A 01999 0.0418 221E-06 22.8462
GCST90017095 order.Clostridiales.id.1863 1s10774377 A 0.0523 0.0114 3.81E-06 21.0995
15112334273 G 0.0639 0.0127  4.07E-07 25.1857
1513179700 T 0.0511 0.0110 3.52E-06 21.7464
152273429 A -0.0726 0.0153 4.17E-06 22.4969
156814436 T 00742 00151 9.06E-07 24.1968
156815608 T 01041 0.0211 3.72E-07 243628
1572915163 T -0.0580 0.0121 139E-06 23.1651
GCST90017117 phylum. Tenericutes.id.3919 1510108398 G 0.0769 0.0154  1.09E-06 24.9596
rs11890098 A 0.0744 0.0153  9.57E-07 23.5507
1s12566890 T -0.1011 0.0231  3.65E-06 19.176 3
153768491 A -0.0681 00149 423E-06 20.8753
156043847 T -0.1149 0.0249 4.55E-06 213746
1572901605 T -0.0842 0.0178 3.26E-06 223383
1574603314 T 02216 0.0463  1.56E-06 22.9238
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(genus. Desulfovibrio) Fl A i % J& (genus. unknown-
genus) T fg & H 1B A fa E IR &K .

id.exposure nsnp OR (95% CI) pval
GCST90016913 7 —— 0.968 (0.941 to 0.996) 2.4e-02
GCST90016921 7 ——  1.022(1.001 to 1.043) 3.8e-02
GCST90016987 4 i——  1.031(1.004 t0 1.060) 2.5e-02
GCST90017062 5 —— 0.959 (0.928 to 0.992) 1.4e-02
GCST90017083 6 | ——  1.035(1.014 (0 1.055) 7.0e-04
GCST90017095 7 —— 0.968 (0.941 t0 0.996) 2.4e-02
GCST90017117 7 —e—  1.022(1.001 to 1.043) 3.8e-02
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#2 MRMTIEELG R
R R Id IR Fik B P Lo CI  Up CI OR
GCST90016913 class. Clostridia. id. 1859 VW -0.0323  0.0242 -0.0604 -0.0042 0.9682
weighted median -0.0368  0.0368  -0.0713 -0.0023 0.9639
simple mode -0.0376 0.1926 -0.0879 0.0126 0.9631
weighted mode  -0.0378  0.2079  -0.0904 0.0147 0.9629
MR_Egger -0.0133 0.8618 -0.1558 0.1291 0.9868
GCST90016921 class. Mollicutes. id. 3920 VW 0.0219  0.0379 0.0012 0.0425 1.0221
weighted median ~ 0.0200  0.1594  -0.0079  0.0478 1.0202
weighted mode 0.0188 03667 -0.0190 0.0567 1.0190
MR_Egger 0.0158 0.6199 -0.0427 0.0742 1.0159
simple mode 0.0100 0.6253 -0.0282 0.0483 1.0101
GCST90016987 genus.Desulfovibrio. id. 3173 weighted median ~ 0.0403  0.017 8 0.0070 0.0737 1.0412
VW 0.0309  0.0247 0.0039  0.0579 1.0314
simple mode 0.0442 0.1862 -0.0065 0.0948 1.0451
weighted mode 0.0437 0.1973 -0.0082 0.0955 1.0446
MR_Egger -0.0095 09125 -0.160 1 0.1410 0.990 5
GCST90017062  genus. Ruminococcusl.id. 11373 IVW -0.0414  0.0141 -0.0745 -0.0083 0.9594
weighted median -0.0356  0.1447  -0.0835  0.0123 0.9650
simple mode -0.0517 0.1594 -0.1105 0.0070 0.9496
weighted mode -0.0498 0.1796  -0.1100 0.0103 0.9514
MR_Egger -0.1078 0.2207 -0.2449  0.0292 0.8978
GCST90017083  genus. unknowngenus. id. 2041  weighted median ~ 0.0456  0.000 5 0.0200 0.0712 1.0467
VW 0.0340  0.0007 0.0143  0.0536 1.0345
simple mode 0.0487  0.048 1 0.0120  0.0854 1.0499
weighted mode 0.0487  0.0524 0.0110 0.0864 1.0499
MR_Egger 0.0217 04902 -0.0343 0.0777 1.0219
GCST90017095 order. Clostridiales. id. 1863 VW -0.0323  0.0243 -0.0604 -0.0042 0.9683
weighted median -0.0367  0.0460  -0.0727 -0.0007 0.964 0
weighted mode  -0.0379  0.1787 -0.0867  0.0109 0.9628
simple mode -0.0377 0.1872 -0.0873  0.0119 0.9630
MR_Egger -0.0137 0.8566 -0.1544  0.1270 0.9864
GCST90017117 phylum. Tenericutes. id. 3919 VW 0.0219  0.0379 0.0012 0.0425 1.0221
weighted median ~ 0.0200  0.1441  -0.0068  0.0468 1.0202
weighted mode 0.0188 03538 -0.0179 0.0556 1.0190
MR_Egger 0.0158 0.6199 -0.0427 0.0742 1.0159
simple mode 0.0100 0.6417 -0.0302 0.0502 1.0101

23 HHMEMZHMERBRS R AR Q pvally
>0.05, % & AR KA R BT A SNPs 3 A AE
fERitE. F MR Egger [FlJH7F45 SNPs 545 £ 2
5] ) 2 % PE , MR_Egger [B] )5 4 7 00 1 P>0.05,
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T3 TAREE R (0 57 B A 2 AR 56 45 R

5k 5 K2 1d ey 1S J7iE Q Q_pval MR_Egger intercept P
GCST90016913 class. Clostridia. id. 1859 A% 20156 09183 -0.001 2 0.800 7
MR _Egger 19447 0.8567
GCST90016921 class. Mollicutes. id. 3920 VW 45172 0.6070 0.000 6 0.8356
MR _Egger 4.4694 0.4840
GCST90016987 genus. Desulfovibrio. id. 3173 VW 22117 0.5297 0.003 8 0.6459
MR _Egger 19249 0.3820
GCST90017062 genus. Ruminococcusl.id. 11373 VW 45526 0.3364 0.004 6 0.399 7
MR Egger 3.4500 03273
GCST90017083 genus.unknowngenus. id. 2041 VW 5.7046 03360 0.001 5 0.666 1
MR _Egger 5.4120 0.2476
GCST90017095 order. Clostridiales. id. 1863 VW 2.0124 09186 -0.001 2 0.801 4
MR _Egger 1.9421 0.8571
GCST90017117 phylum. Tenericutes. id. 3919 VW 45172 0.6070 0.000 6 0.8356
MR _Egger 4.4694 0.4840
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