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# = BfY XA &HAE/RKEENL (Mendelian randomization, MR) J7 5 A4k 1 1 5 28 RIB %% & (rheumatoid
arthritis, RA) Z M HIFE R R, FHIRNEEWE L M IERIEIT RA MBEAERFY. A% FWMRA EBHEFHBA
FE R A < BRAF A BdlE (genome-wide association study, GWAS). ] R & F #E4T MR 4#r, RE WA ZMAE (inverse
variance weighted, TVW) #RF B MA YIRS RA 2 7 093 7E R R OCIE, 38 Sk B AU 7 BT SR DA 40 45 SR (0 AR i 1k
FOA] FE M o S T H AR 5 N7 AR I 3 (K 3k 4T 3E I AR 4Kk (gene ontology, GO) A #SFER H5FERHA G R £+ (Kyoto
encyclopedia of genes and genomes, KEGG) &£, HWRTALI K RA RIFHLHI A @K . L Coremine #(4f
BE. TCMSP 4R TR XS “ -0 MEERERTERANT Y, iR AEE AT . &R MR 4R
Jip 18 W £ /R IR # J® Dorea (OR=0.852, 95% CI: 0.744~0.975, P=0.020); F&| IR Streptococcus parasanguinis
(OR=0.918, 95% CI: 0.847~0.995, P=0.037); FHEKE B Veillonella unclassified (OR=0.926, 95% CI: 0.869~
0.987, P=0.018); TIZHE R} (Lachnospiraceae) 4MH 5 1 63FAA (OR=1.070, 95% CI: 1.006~1.138, P=0.031) 5
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Mendelian randomization (MR), and predict potential effective traditional Chinese medicines (TCMs) that can regulate gut microbiota
to treat RA. Methods The genome-wide association study (GWAS) between RA and GM were obtained. MR analysis was conducted
using R language, the potential causal relationship between RA and GM was explored using inverse variance weighting (IVW) method.
Sensitivity analysis was conducted to evaluate the robustness and reliability of the analysis results. Gene ontology (GO) and Kyoto
encyclopedia of genes and genomes (KEGG) enrichment were performed on the analysis on adjacent genes corresponding to
instrumental variables to explore potential pathways involved in the pathogenesis of RA. Coremine database and TCMSP database
were used to predict potential therapeutic effects of TCMs, statistical flavor meridian analysis, and active ingredients on the “gut joint”
axis. Results MR analysis found Dorea (OR=0.852, 95% CI: 0.744 to 0.975, P=0.020); Streptococcus parasanguinis (OR=0.918,
95% CI: 0.847 to 0.995, P=0.037); Veillonella_unclassified (OR=0.926, 95% CI: 0.869 to 0.987, P=0.018); Lachnospiraceae
bacterium 5 1 63FAA (OR=1.070, 95% CI: 1.006 to 1.138, P=0.031) had a significant causal relationship with the risk of RA
disease. RA was mainly intervened through the interaction of viral protein interaction with cytokine receptor, calcium signaling pathway
and natural killer cell mediated cytotoxicity. A total of 95 TCMs were screened according to the proximate genes, and the four gi were
cold, followed by warmth and flatness; the five flavors were mainly bitter, followed by sweetness and pungency; the attributed
meridians were liver meridian, followed by lung meridian and spleen meridian; and the efficacies were mainly heat-removing drugs,
followed by deficiency-tonifying drugs and drugs to activate blood circulation and remove blood stasis. The active ingredients with
high frequently were B-sitosterol, quercetin, kaempferol, and stigmasterol. Conclusion Through MR analysis, it was found that
Dorea, Streptococcus parasanguinis, and Veillonella unclassified were protective factors for the onset of RA, while Lachnospiraceae
bacteria 5 1 63FAA can increase the risk of RA. Enrichment analysis revealed the biological processes and signaling pathways of gut
bacteria acting on RA. TCMs such as Shengma (Cimicifugae Rhizoma), Baihua Sheshecao (Hedyotis diffusa), Cangerzi (Xanthii
Fructus), and Gaoliangjiang (Alpiniae Officinarum Rhizoma) can treat RA by improving the GM, with active ingredients such as -
sitosterol and quercetin having therapeutic potential. These findings provide reference for exploring the TCMs prevention and treatment
of RA from the perspective of the “gut joint” axis, and provide new ideas for the standardized treatment and drug development of RA.
Key words: rheumatoid arthritis; gut microbiota; Mendelian randomization; Cimicifugae Rhizoma; Hedyotis diffusa Willd.; Xanthii

Fructus; Alpiniae Officinarum Rhizoma
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Table 1 Information on instrumental variables
o E R SNPs EA OA B1E SE P F
GCST90027711 rs12541342 G A 0.093 0.021 7.03X10°6 20.180
rs404634 C T -0.104 0.020 9.76 X 1078 28.414
rs56398621 T o 0.103 0.023 9.19X10°® 19.669
rs74448283 T C -0.136 0.029 3.99X10°6 21.266
rs7479452 G A -0.088 0.020 7.62X10°6 20.026
rs9560166 A G -0.080 0.017 3.84X10°6 21.339
GCST90027783 rs117329402 T G -0.355 0.076 3.16X10°® 21.711
rs1893286 G T -0.208 0.046 4.75X10°® 20.931
rs6481791 C T -0.239 0.050 2.14X10°6 22.463
GCST90027808 rs11102545 G A 0.145 0.032 4.24X10°® 21.148
rs72743290 T o 0.241 0.052 3.23X10°® 21.669
rs3000812 G A 0.155 0.034 4.65X10°6 20.969
rs6548355 G A 0.135 0.030 9.09X 1076 19.689
rs6601127 T G -0.136 0.030 4.00X10°® 21.258
rs325705 A G -0.140 0.031 8.32X10°® 19.857
rs8017450 T G 0.262 0.058 7.39%X10°6 20.086
rs9797071 A T 0.136 0.030 4.48X10°® 21.041
rs62111248 A G 0.232 0.050 3.88X10°® 21.316
rs12978412 T o 0.141 0.031 4.88X10°® 20.880
GCST90027851 rs7274039 T C -0.266 0.056 2.31x10°6 22.309
rs12047309 A G -0.358 0.081 9.63X10°® 19.579
rs3935551 G A -0.216 0.046 2.90Xx10°6 21.875
rs10785016 T G -0.197 0.044 8.92X10°® 19.726
rs17661696 G A -0.249 0.056 8.69X 1076 19.775
rs147524453 G A 0.313 0.069 5.95X 1076 20.500
F2 BMEEHSEREETE MR SHER
Table 2 MR analysis results of gut microbiota and rheumatoid arthritis
FJ& ID SNP ¥ ik B1A SE OR (95% CI) P
GCST90027711 6 MR Egger -0.590 0.465 0.554 (0.223~1.380) 0.274
JIAL A 7 3 —-0.093 0.084 0.911 (0.773~1.073) 0.265
W7 Z IR —-0.160 0.069 0.852 (0.744~0.975) 0.020
] B -0.087 0.114 0.916 (0.733~1.146) 0.479
A E -0.081 0.121 0.923 (0.727~1.170) 0.536
GCST90027783 3 MR Egger -0.176 0.206 0.839 (0.561~1.255) 0.550
IR A7 2 -0.093 0.053 0.911 (0.821~1.012) 0.082
W5 ZE AL -0.085 0.041 0.918 (0.847~0.995) 0.037
i B X —0.113 0.060 0.893 (0.794~1.005) 0.201
I AEL -0.110 0.062 0.896 (0.794~1.011) 0.216
GCST90027808 11 MR Egger -0.053 0.133 0.948 (0.730~1.232) 0.701
TR HR 7 24 —-0.114 0.043 0.893 (0.821~0.970) 0.008
W7 ZE AL -0.077 0.033 0.926 (0.869~0.987) 0.018
i B -0.127 0.062 0.880 (0.779~0.995) 0.071
I AEL -0.126 0.064 0.881 (0.777~1.000) 0.081
GCST90027851 5 MR Egger 0.058 0.163 1.060 (0.770~1.460) 0.744
IR A7 2 0.069 0.037 1.072 (0.996~1.153) 0.064
5 ZE AL 0.068 0.031 1.070 (1.006~1.138) 0.031
i BB 0.072 0.048 1.075 (0.979~1.180) 0.202
JIIBAR B 0.071 0.049 1.074 (0.975~1.182) 0.220
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Table 3 Results of sensitivity analysis

— - ‘ME-Egger Cochran’s Q R R
HEME P QM P{E
GCST90027711 IVW  0.042 0.403 2.7197 0.731
GCST90027783 IVW  0.022 0.732 1.057 0.590
GCST90027808 IVW —0.004 0.858 7.606 0.574
GCST90027851 IVW  0.002 0.958 0.210 0.995
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1t & A ( mitogen-activated protein kinase ,
MAPK) /#i% 8 H-1 (activator protein, AP-1) {55
THEE ] ER AR RAET R E O, TR
Ji 4 )& S HEE-1 (matrix metalloproteinase-1, MMP-
1), MMP-3 K I & W A K Bl 7 Cvascular
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