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[ Abstract] Objective To investigate the causal relationship between inflammatory
factors and inflammatory bowel disease (IBD), including Crohn's disease (CD) and ulcerative
colitis (UC), using Mendelian randomization (MR). Methods Inflammatory factors data were
obtained from the University of Bristol database and the GWAS Catalog database, and IBD data
were obtained from the FinnGen database. Inverse-variance weighted was used as the primary
analysis method, supplemented by weighted median estimator, weighted mode, and MR-Egger
analysis methods. Sensitivity analyses such as heterogeneity and pleiotropy further validated the
robustness of the results, multivariate Mendelian randomization (MVMR) analysis was performed

to enhance the reliability of the final results. Results Forward MR analysis found that a total of
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24 inflammatory factors were causally associated with IBD, while reverse MR analysis did not find a causal

relationship between the two. MVMR analysis showed that AXIN1 and CD6 were positively correlated with
IBD; IL10, CXCL5, and TRANCE were negatively correlated with UC, while IL-1a was positively correlated
with UC; b-FGE, AXIN1, CD6, and IL-10Ra were positively correlated with CD, while TGF-B1 was negatively
correlated with CD. Conclusion Some inflammatory factors have a causal relationship with IBD and may play

arole in its pathogenesis.

[Keywords] Mendelian randomization; Inflammatory bowel disease; Crohn's disease; Ulcerative

colitis; Inflammatory factors
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Figure 1. Study design of the bidirectional MR analysis
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Table 1. Causal relationship between 24 inflammatory cytokines and IBD

frod SNP%L ik OR{H (95%CI) Pl G
VEGF 10 IVW 0.941 (0.893, 0.991) 0.022 IBD
SDF-1a 8 IVW 1.448 (1.071, 1.958) 0.016 cD
1L-16 10 IVW 1.082 (1.003, 1.167) 0.041 uc
MIG/CXCL9 13 IVW 1.198 (1.042, 1.377) 0.011 CD
IL-12p70 9 IVW 0.931 (0.871, 0.996) 0.039 1BD
1L-10 9 IVW 0.898 (0.813, 0.991) 0.033 uc
1L-5 5 IVW 0.884 (0.797, 0.981) 0.020 IBD
b-FGF 5 IVW 1.742 (1.157, 2.621) 0.008 cD
AXINI 6 IVW 1.238 (1.033, 1.483) 0.021 IBD
CD5 19 vw 1.209 (1.090, 1.342) <0.001 IBD
CDh6 7 IVW 1.108 (1.009, 1.218) 0.033 1BD
CXCL10 22 IVW 1.231 (1.098, 1.381) <0.001 IBD
FLT3 26 IVW 0.908 (0.827, 0.997) 0.044 IBD
IL-10Ra 10 IVW 1.330 (1.146, 1.543) <0.001 1BD
IL-lo 11 VW 1.153 (1.019, 1.305) 0.024 IBD
LIF 10 IVW 0.858 (0.741, 0.994) 0.041 1BD
NRTN 14 IVW 0.899 (0.811, 0.996) 0.042 IBD
TRANCE 26 IVW 0.880 (0.807, 0.960) 0.004 IBD
TNFSF12 26 IVW 1.137 (1.048, 1.234) 0.002 1BD
CXCL5 13 IVW 0.838 (0.749, 0.939) 0.002 uc
IL-10Ra 10 IVW 1.303 (1.086, 1.564) 0.004 uc
1L-17C 17 vw 0.809 (0.707, 0.926) 0.002 uc
IL-1o 12 IVW 1.221 (1.016, 1.467) 0.033 uc
LIF 11 IVW 0.812 (0.684, 0.965) 0.018 uc
TRANCE 26 IVW 0.847 (0.775, 0.927) <0.001 uc
AXINI 6 IVW 1.538 (1.055, 2.244) 0.025 cD
CCL28 15 IVW 0.684 (0.479, 0.977) 0.037 cD
CD5 19 IVW 1.436 (1.092, 1.888) 0.010 CD
CD6 7 IVW 1.175 (1.015, 1.360) 0.030 CD
CX3CL1 21 IVW 0.794 (0.634, 0.995) 0.045 cD
IL-10Ra 10 IVW 1.332 (1.053, 1.684) 0.017 CD
TGF-B1 19 IVW 0.797 (0.653, 0.972) 0.025 CD

E: OR<IATHRELELHERME, OR>SIATREELSEHEEME; ORMLHBIL; CLEZRE; IVW.i# 5 £ miE (inverse—variance
weighted ) ; WME. it #4240 % ( weighted median estimator ) ; WM. e AE X ik ( weighted mode ) ; MR—Egger. MR —Egger# )2:%; VEGF.fn
ENEAKRETF; SDF-10/CXCLI2 A i i A B Fla; 1L-16.8mAF16; MIG/CXCLI. F#FyikFe9 £ B -F; 1L-12p70.& @ fei~%
12 p70; 1L—10. G @0 feA~%10; 1L—5. 8 @MaA-4%5; b—FGF. MR L Emia X A-F; AXINI ARG R F 44 B -F1; CD5.4afek @4E% & CD5;
CD6. & fit & 45 & G CD6; CXCL10. & 4L H F10; FLT3.FMSH B RER B3 BL/R ; IL-10Ra. & @A F 102K 2 ha; 110§ feAn&
Ta; LIF. @@ dpd) B F; NRTN. 23 P4b Zturink-F; TRANCE. AV 3050 B F 40 4 5405 S B F; TNFSF12. 8 3R 58 | F Btk A8 Rk
A2 CXCLS R A F5; 1L-17C. & @MA-4,17C; CCL28.C-CHF#MALE F28; CX3CLI.C-X3-CHRAFME T BRIk ; TGF-BI1.4
AKEFBI,
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Table 2. Results of the sensitivity analysis of inflammatory cytokines on IBD

St K25k
AR T VW MR Egger I
Egger intercept PfE
Cochran's O PlH Cochran's O Pl
VEGF 2.664 0.976 2.625 0.956 -0.002 0.848 IBD
SDF-1la 5.459 0.604 4.635 0.591 0.030 0.399 CD
IL-16 6.779 0.660 6.682 0.571 -0.005 0.763 ucC
MIG/CXCL9 9.602 0.651 9.484 0.577 0.013 0.738 CD
1L-12p70 6.683 0.571 6.510 0.482 -0.004 0.690 IBD
1L-10 8.058 0.428 7.599 0.369 -0.010 0.536 uc
IL-5 1.787 0.775 1.777 0.620 0.002 0.926 IBD
b-FGF 5.798 0.215 5.713 0.126 -0.019 0.846 CD
AXINI 3.517 0.621 3.471 0.482 0.005 0.841 IBD
CD5 22.440 0.213 20.700 0.240 -0.018 0.248 IBD
CD6 10.993 0.089 10.879 0.054 -0.003 0.828 IBD
CXCL10 32.928 0.047 31.126 0.054 0.011 0.295 IBD
FLT3 42.328 0.017 39.926 0.022 -0.010 0.241 IBD
IL-10Ra 15.722 0.073 8.200 0.414 0.034 0.027 IBD
IL-1o 5.441 0.860 5.396 0.799 0.004 0.838 IBD
LIF 3.733 0.928 3.520 0.898 -0.008 0.657 IBD
NRTN 8.805 0.788 8.781 0.722 -0.002 0.879 IBD
TRANCE 37.710 0.049 36.180 0.053 0.010 0.324 IBD
TNFSF12 20.485 0.721 20.214 0.685 0.005 0.608 IBD
CXCLS 18.619 0.098 18.607 0.069 0.001 0.934 ucC
IL-10Ra 15.663 0.074 8.985 0.344 0.040 0.041 ucC
IL-17C 6.717 0.978 6.521 0.970 -0.009 0.664 ucC
IL-1a 16.542 0.122 11.733 0.303 -0.039 0.070 uc
LIF 5.665 0.843 5.362 0.802 -0.011 0.595 uc
TRANCE 26.611 0.376 26.421 0.332 0.005 0.682 ucC
AXIN1 3.532 0.619 3.320 0.506 -0.022 0.670 CD
CCL28 21.089 0.099 20.551 0.082 -0.019 0.570 CD
CD5 30.786 0.031 25.210 0.090 -0.071 0.069 CD
CD6 1.692 0.946 1.490 0.914 -0.009 0.672 CDh
CX3CL1 19.681 0.478 19.594 0.419 0.008 0.774 CDh
IL-10Ra 3.694 0.930 3.645 0.888 0.006 0.830 CDh
TGF-B1 17.397 0.496 15.713 0.544 0.026 0.212 CD

7E: VEGF. e W Z KRB T; SDF—10/CXCLI2 JE m 2 fjaft £ B T 1a; |L—16. G a2 16; MIG/CXCLI. Tk 2y 7/ EH A T ;
1L—12p70. & 4a o A~4%12 p70; 1L—10. G @ laA-%510; IL-5.GMmiai-£5; b—FGFAMER T 4emit A KB F; AXINIAREhZ F 44 B F1; CD5.48
fok B AE&R A CD5; CD6.4m ik @& §CD6; CXCL10J FA4 4L B -F10; FLT3.FMSH B R B AE3ELA; 1L—10Ra. & 20 i~ £ 10Z 4R T K a;
IL—1a. G @ied~E1a; LIF. @ hmapd BT ; NRTN. 2 PihZturink-F; TRANCE. M %3R8 B T 48 % E 5 Fa o B F; TNFSF12.8F 78 3%
LR F BARAR Rk R 12; CXCLS A BMALEF5; 1L-17C. G @igs%17C; CCL28.C-CHAF#ILEF28; CX3CLI.C-X3-CHhF#4ILEF A

15 TGF-Blat b A K H TP,
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Table 3. Multivariate Mendelian randomization of some inflammatory cytokines and IBD

Er By SNP#L WRES ORMH (95%Cl ) PIH 25
AXIN1 BMI 78 VW 1.195 (1.002, 1.426) 0.048 IBD
CD6 R 78 VW 1.101 (1.024, 1.183) 0.009
1L.-10 BMI 70 VW 0.898 (0.811, 0.994) 0.039 ue
CXCL5 [veli] 70 VW 0.824 (0.743, 0.914) <0.001
I-1a 70 VW 1.232 (1.048, 1.448) 0.011
TRANCE 70 VW 0.850 (0.771, 0.936) 0.001
b-FGF BMI 81 VW 1.393 (1.006, 1.929) 0.046 CD
AXIN1 R 81 VW 1.588 (1.051, 2.398) 0.028
CDh6 81 VW 1.257 (1.078, 1.464) 0.003
1L-10Ra. 81 VW 1473 (1.128, 1.923) 0.004
TGF-B1 81 VW 0.674 (0.497, 0.914) 0.011

E: ORMHIL; CLEAARE; VW35 Zmik; AXINT ARG Z B 4pH B -F1; CD6.4alk @& G CD6; 1L—-10.4 8 /~%10; CXCL5.
A A EF5; L1089 @eFla; TRANCEMBIRLE T X FEEF@EF; b-FGRAM R Lmit A ¥k B F; 1L-10Ra. & @A

F10% KB ia; TGF—PlAHLA KB TP,
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