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Causal relationship between gut microbiota and atherosclerosis:a two-sample Mendelian randomization study
HUANG Miao', L1 Zhiying', ZHU Xiaoyan' , XU Xuefei’, ZHANG Zhanhai' (1. The First Affiliated
Hospital of Nanyang Medical College  Nanyang 473000, Henan s China ;2. Henan Chest Hospital) * ™

Objective To explore the causal relationship between gut microbiota and atherosclerosis by Mendelian
randomization (MR). Methods The human gut microbiota dataset was downloaded from the MiBioGen database, and
196 known bacterial communities were retained as exposure factors. The instrumental variables were single nucleotide
polymorphisms (SNPs) that were strongly correlated with the exposure factors and independent of each other. The
outcome variable was an atherosclerosis dataset containing 10 006 patients and 446 342 controls downloaded from the
genome-wide association study database. Two-sample MR analysis was performed using the inverse variance weighted
(IVW) method, weighted median method,and MR-Egger test, respectively. The odds ratio (OR) was used to evaluate the
causal association between gut microbiota and atherosclerosis. Sensitivity analysis was performed using the leave-one-out
method, horizontal pleiotropy was tested using the MR-Egger intercept test and the MR-PRESSO global test, and
heterogeneity was tested using the Cochran Q method. Two-sample MR analysis was performed using the inverse
variance weighted (IVW) method, weighted median method,and MR-Egger test, respectively. The odds ratio (OR) was
used to evaluate the causal association between gut microbiota and atherosclerosis. Sensitivity analysis was performed
using the leave-one-out method, horizontal pleiotropy was tested using the MR-Egger intercept test and the MR-PRESSO

global test,and heterogeneity was tested using the Cochran Q method. Results A total of 9 types of bacteria were found

x WEEESGNED N 2019 4RI 4 IR 2R SO RIS 4L @ 9T H (No. LHGJ20190735)
xx  WCERIRIED ] gk 5 , E-mail : 15637777049@163. com
ekl % #1984 L TR R B ACRE . EE G, 32500 10 I BHHET5E . E-mail : HuangMia0369258@163. com



o 148 - Journal of Pathogen Biology

v E R RENF RS

to be causally associated with the onset of atherosclerosis (P <C0. 05),and 402 SNPs were included. The results of IVW
analysis showed that Actinomycetes [ OR = 2. 311, 95% confidence interval (CI) (1. 546, 2. 911), P < 0. 0017,
Christensenaceae [OR=1. 956,95% CI (1. 194,3. 099), P =0. 024, Lachnospiraceae [OR=1.793,95%CI (1. 192,
2.561),P<C0.001], Bacilales [OR=1.769,95%CI (1. 320,2.371),P<C0.001] and Firmicutes [OR=2.399,95% CI
(1.597,3.247),P=0.028]
(0.300,0.667),P=0. 00317, Desul fovibrioles [OR=10. 165,95% CI (0. 065,0. 416), P <C0. 0017, Faecalibacterium
[OR=0.246,95% CI (0.122,0.495),P<C0.001],and Cyanobacteria [ OR=0.249,95% CI (0.164.0. 376),P<C0.001]

were positively correlated with atherosclerosis; Ruminococcaceae [OR=10. 447,95% CI

were negatively correlated with atherosclerosis. In addition, the leave-one-out analysis suggested that the results were
stable,and no horizontal pleiotropy and heterogeneity were found.  Conclusion There is a causal relationship between
intestinal microbiota and atherosclerosis. Increased abundance of Actinomycetes, Christensenaceae , Lachnospiraceae ,

Bacillusales yand Firmicutes can increase the risk of atherosclerosis, while increased abundance of Ruminococcaceae ,
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Desul fovibrioales s Faecalibacterium , and Cyanobacteria can reduce the risk of atherosclerosis.

CGAG) B atherosclerosis;intestinal microbiota; mendelian randomization study; causality
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Table 1 Details of the genome-wide association study and datasets used in the analysis
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Table 2 MR analysis results of two samples

SNP

REEHEE 0 ¥ OR 95%CI P

W] 71 IVW
JERET ] 64 IVW  2.400

.165—0.377 <C0.001
.597—3.248 0.028

R TE R 28 IVW 2,312 1.546—2.912 <C0.001
BT e AR R 19  IVW 1.956 1.195—3.100 0.024
I IR 74 IVW  0.448 0.300—0.667 <C0.001
Jid . SR B H 21 IVW  0.165 0.066—0.417 <<0.001
EIBEFR 29 IVW  1.793 1.193—2.562 <0.001
BITH B 61 IVW  0.246 0.122—0.496 <0.001
AT H 63 IVW  1.770 1.320—2.372 <C0.001

0. 0

1

1 : IVW ; Inverse variance weighted.



TR R RE BT EE 2020 20 B2 W

150 Journal of Pathogen Biology Feb. 2025, Vol.20.No. 2
o — OR t8o% Cy NGB 5 BT, Cochran’s Q #a 9 oR & B 5 it 1
Weameden o <wa e wsermi-asey U (P>0.05), MR-Egger BB M R KPP

ig| ian ] H X £ -3.
Inverse variance weighted 28 <0.001 i ——e—— 2.3120(1.5465 - 2.9119) LR (P>>0.05) (£ 3), B4R E5.9 M
= ENTREREN i ' ° -
Wegeamedn 19 o6 e tamecus zesy D OCEIRFRA ) SNP B GURA MR W H 5
I e 8 002 | e \a(IMA-ON) g g {2 10 ] S B £ A 54 0
MR Egger 74 0.0808 s 1.4681 (0.8343 - 1.8369) - W o W7, Y N —p 3
Weighted median 74 00023 @ 0.6282 (0.3655 - 1.0794) SNP 983l , W B % A 9 A~ Mo 18 S 2 0 A 5 3 ik
Inverse variance weighted 74 ~ <0.001 - | 0.4475 (0.3002 - 0.6672) N > - N N
BRAME i 55 FE B Ak 22 1) 47 8 80 9 VB AE R G & (81 4D
MR Egger 21 00752 «— 0.0419 (0.0015 — 1.1405)
Weighted median 21 <0001 W 0.0589 (0.0174 - 0.1996) i
Inverse variance weighted 21 <0.001 W~ 0.1653 (0.0656 — 0.4167) ®3 HBEIWHER
EWEH Table 3  Sensitivity analysis results
MR Egger 29 <0.001 ——e——  1.9337(1.1863 - 2.6251) , QR MR o1 MR- .
Weighted median 29 0.0305 —— 1.4276 (1.1502 - 2.0444) Cochran’s Q fir MR-Fgger 4 RPRESSO
Inverse variance weighted 29 <0.001 »—@——  1.7930(1.1926 - 2.5618) REHE Tk Egger-
HAFER QP ey P P
MR Egger 61  0.0026 —ea—  1.9972(1.2123 - 2.6524) N
Weighted median 61  <0.001 m— 0.1786 (0.0655 - 0.4874) ET IVW  11.785 0.421  0.019 0.324 0.597
I i ighted 61 <0.001 0.2461 (0.1222 - 0.4 "
;";;;;g"““m —= G FHEIMAEE  IVW 19514 0.360 —0.013 0.917 0.351
MR Egger 63 01578 ~————&—— 1.9543(0.5163-2.6697) R R IVW  57.829 0.902 —0.023 0.381 0. 256
Weighted median 63 <0.001 | ——e— 2.3469(1.6036 - 3.4348) - "
Inverse variance weighted 63  <0.001 —e— 1.7695(1.3201 - 2.3720) JB G IVW 22,734 0.302  0.127 0.406 0.086
RN e . .
S R — e Ty e IVW  20.173 0.823 —0.054 0.188 0.079
Weighted median 71 <0.001 rm— 0.3665 (0.2047 - 0.6562) EF W IVW  42.793 0.957 —0.048 0.268 0.148
Inverse variance weighted 71 <0.001 @ 0.2492 (0.1648 ~ 0.3769) AR VW 22,523 0,999 —0.190  0.331 0.525
W] 523 0,999 L1 . .
MR Egger 64  0.7376 «—@———————  0.6095 (0.0341 - 2.9028) W IVW  32.137 0.999 —0.204 0.131 0.882
Weighted median 64  <0.001 — e 1.7973(1.2446 - 2.5837) o .
Inverse variance weighted 64  0.0283 ! ——e— 2.3996(1.5972 - 3.2479) JERER '] [VW 54.482 0.152  0.104 0.332 0.448
g = —
1 2 3 11 : IVW . Inverse variance weighted.
B 1 PHZEMRSHTERFKRE
Fig. 1 Forest plot of the two-sample MR analysis results
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Fig. 2 Scatter plot of the causal effect between gut microbiota
and atherosclerosis
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Fig. 4 Leave-one-out analysis results
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