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Abstract: Objective To explore the causal association between micronutrients and irritable bowel syndrome (IBS) using
a Mendelian randomization (MR) method, so as to provide the evidence for formulating prevention and treatment mea-
sures for IBS. Methods Genome—wide association studies (GWAS) summary data for 14 micronutrients (copper, seleni-
um, zinc, iron, magnesium, calcium, potassium, folate, vitamin C, vitamin D, vitamin E, vitamin B, vitamin B, and car-
otene) were collected from the MRC Integrative Epidemiology Unit at the University of Bristol GWAS data and the UK
Biobank data. GWAS data for IBS were obtained from the FinnGen R10 database. A bidirectional two—sample MR analy-
sis was conducted to assess the causal relationships between micronutrients and IBS, with the inverse—variance weighted
method as the primary analytical approach. Heterogeneity among instrumental variables was evaluated using Cochran's
test. Horizontal pleiotropy was assessed via MR—Egger regression and the MR-PRESSO test. The robustness of the re-

sults was examined using leave—one—out and funnel plot. Results Forward MR analysis revealed a statistically signifi-
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cant association between vitamin By, and IBS (OR=1.523, 95%CI: 1.093-2.213), while no significant associations were

observed for the other 13 micronutrients (all P>0.05). Reverse MR analysis showed no significant association between

IBS and any of the 14 micronutrients (all P>0.05). Sensitivity analyses revealed no evidence of heterogeneity or horizon-

tal pleiotropy among the instrumental variables (all P>0.05). The robustness of the findings was supported by leave—one—

out and funnel plot. Conclusion Higher vitamin By, level is associated with an increased risk of IBS, but no reverse

causal relationship between vitamin By, and IBS has been found.
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Table 1 Results of forward MR analysis of micronutrients on IBS
. . IVW 53Hrd R Cochran QK%  MR-Egger [FJH3% MR-PRESSO
OR{E (95%CI) P P Pl K P{E

4l IBS 1.006 (0.967 ~ 1.047) 0.753 0.434 0.229 0.527

il 1BS 0.963 (0.902 ~1.027) 0.250 0.676 0.997 0.673

B IBS 1.949 (0.877 ~ 1.026) 0.187 0.182 0.271 0.240

78 1BS 1.211 (0.877 ~ 1.673) 0.245 0.518 0.433 0.543

B IBS 0.955 (0.723 ~1.261) 0.743 0.386 0.721 0.408

5 1BS 1.170 (0.866 ~ 1.581) 0.307 0.163 0.114 0.221

p IBS 1.343 (0.989 ~ 1.824) 0.059 0.676 0.997 0.673
R 1BS 1.179 (0.865 ~1.607) 0.298 0.301 0.068 0.285
4EZ C IBS 0.955 (0.667 ~ 1.368) 0.803 0.161 0.269 0.213
HeAED IBS 1.107 (0.788 ~ 1.554) 0.559 0.161 0.795 0.176
HEHEE IBS 0.776 (0.601 ~1.001) 0.051 0.659 0.437 0.661
Y112 3 Bs IBS 1.126 (0.853 ~ 1.486) 0.402 0.287 0.725 0.281

4L EZR B IBS 1.523 (1.093 ~2.213) 0.013 0.947 0.433 0.944
e N IBS 1.190 (0.878 ~1.613) 0.261 0.190 0.458 0.200
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Table 2 Results of reverse MR analysis of micronutrients on IBS
s s IVW 2 Hrah 1 Cochran Q K56 MR-Egger [l )97 MR-PRESSO
ORTE (95%CI) PIH PiH PIH Kt P{E

1BS 4 1.223 (0.816 ~ 1.834) 0.330 0.442 0.194 0.580

1BS i} 0.898 (0.536 ~1.505) 0.683 0.231 0.277 0.335

1BS B 1.254 (0.825~1.907) 0.289 0.335 0.617 0.482

1BS % 0.990 (0.949 ~1.032) 0.631 0.138 0.241 0.095

IBS BE 0.983 (0.947 ~ 1.020) 0.361 0.333 0.738 0.266

1BS 5 0.990 (0.956 ~1.025) 0.566 0.585 0.672 0.679

1BS i 0.975 (0.941~1.009) 0.152 0.477 0.679 0.520

1BS IR 0.976 (0.941~1.012) 0.184 0.405 0.315 0.409

IBS #fiEFC 0.985 (0.946 ~ 1.026) 0.485 0.208 0.759 0.211

IBS #AHEED 0.995 (0.960 ~ 1.031) 0.775 0.919 0.414 0.944

1BS HRE 0.988 (0.949 ~ 1.030) 0.572 0.194 0.545 0.249

1BS Y42 Bs 0.973 (0.939 ~ 1.008) 0.128 0.494 0.480 0.535

IBS LR B 0.997 (0.957 ~1.039) 0.891 0.184 0.808 0.253

IBS [EAES 0.991 (0.953~1.031) 0.672 0.248 0.044 0.301
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