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Investigation on the causal relationship between gut microbiota and cervical spondylosis : a bidirectional mende-
lian randomization analysis
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The Third Affiliated Hospital of Beijing University of Traditional Chinese Medicine, Beijing 100029 , China
ABSTRACT Objective: To investigate the causal relationship between gut microbiota( GM) and cervical spondylosis( CS). Methods : The
genome-wide association study( GWAS) datasets about GM and CS were extracted from the IEU OpenGWAS project database and MiBioGen
database, respectively. The eligible single nucleotide polymorphism( SNP)loci were screened as instrumental variables for two-sample bidi-
rectional mendelian randomization( MR ) analysis. Inverse variance weighted(TVW ) were selected as the main analysis method ,and MR-Egg-
er,weighted median estimator( WME) , weighted mode ( WM ) and simple mode (SM) as supplemental analysis method. Cochran’s Q test was
performed on the heterogeneity of the results analyzed by IVW method and MR-Egger method. In addition, the horizontal pleiotropy was ex-
amined by MR-Egger regression,and the sensitivity of the MR analysis results was evaluated by leave-one-out( LOO) test. Results ; Seventy
CS SNP loci and 46 GM( 11 3-proteobacteria,8 enterobacteriaceae,7 ruminococcus UCGO11 ,4 clostridium sensu stricto,8 coprococcus , and
8 ruminal clostridium) SNP loci were included and served as the instrumental variables. The results of forward MR analysis showed an in-
verse causal relationship between 3-proteobacteria and CS,and a positive causal relationship between clostridium sensu stricto, coprococcus
and CS. The results of reverse MR analysis showed that there was no obvious causal relationship between CS and GM. The results of horizon-
tal pleiotropy test and heterogeneity test indicated that there was no horizontal pleiotropy and heterogeneity. The results of LOO test showed
no outlier, suggesting the results of the MR analysis in this study were stable and reliable. Conclusion ; GM , including 3-proteobacteria, clos-
tridium sensu stricto and coprococcus, has a reliable causal relationship with CS.

Keywords cervical spondylosis ; arthromyodynia;spleen( TCM ) ; gastrointestinal microbiome ; Mendelian randomization analysis
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®1 BEFRHSHEFARXZNENZERBENLSTER

o T R VIR SNP? {7 s Bt/ A B1E OR {H(95% CI) P{E
ST H M VW 11 -0.00222 0.998(0.996,0.999) 0.032
MR-Egger 11 -0.00788 0.992(0.979,1.005) 0.274

WME 11 -0.00216 0.998(0.995,1.001) 0.131

WM 11 -0.00246 0.998(0.993,1.002) 0. 465

SM 11 -0.00246 0.998(0.993,1.003) 0.477

kR IVW 8 -0.00276 0.997(0.995,0.999) 0.030
MR-Egger 8 0.00487 1.005(0.991,1.018) 0.504

WME 8 -0.00138 0.998(0.996,1.002) 0.383

WM 8 0. 00002 1.000(0.995,1.004) 0.993

SM 8 -0.00254 0.999(0.994,1.005) 0.927

2 HEREE S UCGO11 IVW 7 -0.00125 0.999(0.998,0.999) 0.035
MR-Egger 7 0. 00269 1.003(0.996,1.009) 0.472

WME 7 -0.00099 0.999(0.997,1.001) 0.200

WM 7 -0.00091 0.999(0.997,1.001) 0. 459

SM 7 -0.00095 0.999(0.997,1.001) 0.449

B AR R IVW 4 0.00342 1.003(1.000,1.007) 0.034
MR-Egger 4 0. 00356 1.004(0.982,1.026) 0.781

WME 4 0.00338 1.003(0.999,1.007) 0.075

WM 4 0. 00469 1.004(0.999,1.009) 0.163

SM 4 0.00191 1.002(0.996,1.007) 0.511

KRR IVW 8 0. 00346 1.003(1.001,1.006) 0. 005
MR-Egger 8 0.00053 1.001(0.977,1.025) 0.967

WME 8 0.00232 1.002(0.999,1.005) 0. 146

WM 8 0.00196 1.002(0.997,1.007) 0.425

SM 8 0.00196 1.002(0.997,1.007) 0.447

BRI E VW 8 0.00293 1.003(1.001,1.005) 0.009
MR-Egger 8 -0.00202 0.998(0.986,1.010) 0.759

WME 8 0.00277 1.003(1.000,1.006) 0. 046

WM 8 0.00253 1.002(0.998,1.007) 0.282

SM 8 0.00258 1.002(0.998,1.007) 0.265
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Sy SNP? {37 g B it/ 4> B A OR {f.(95% CI) Pfg
VW 70 0.00075 1.001(0.999,1.003) 0.452
MR-Egger 70 -0.00272 0.997(0.991,1.003) 0.367
WME 70 0.00072 1.001(0.998,1.004) 0.616
WM 70 0.00047 1.000(0.995,1.006) 0. 854
SM 70 0.00021 1.000(0.994,1.007) 0.950
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