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g;;::ilvee(liizl;:;rtz;nber 26,2025 Atherosclerosis, a chronic inflammatory disease affecting large arteries,
Accepted: January 25, 2026 is the most prevalent cause of cardiovascular events. Dysbiosis refers to
* ) an imbalance in gut microbiota composition. This narrative review was
Corresponding Author: . .

Mohammad Mahdi Parvizi, MD: compiled by searching the PubMed, Scopus, Google Scholar, and Embase
Molecular Dermatology Research databases, utilizing scientific articles published between 2000 and 2025.
(S:;re’;ecress}ls‘ﬁfagi‘;ef’ty of Medical Studies indicated that gut microbiota dysbiosis contributes to atherosclerosis
Email: mmparvizi@gmail.com through the regulation of metabolic, immune, and inflammatory pathways.

Dysbiosis promotes low-grade systemic inflammation by increasing
intestinal permeability and the translocation of lipopolysaccharides into the
circulation. Additionally, it reduces the production of short-chain fatty acids,
impairing endothelial function and mucosal barrier integrity. Meanwhile,
trimethylamine-N-oxide (TMAO) produced by these bacteria exacerbates
atherosclerosis through activation of nuclear factor kappa B (NF-kB) and
the Nlrp3 inflammasome, inhibition of reverse cholesterol transport and
bile acid synthesis, induction of endoplasmic reticulum stress, foam cell
formation, and increased platelet reactivity. Altered bile acid signaling due
to dysbiosis amplifies vascular inflammation. Following dysbiosis, bile acid
signaling is altered via the farnesoid X receptor (FXR) and TGR5, leading to
intensified vascular inflammation. Clinical data revealed distinct microbial
patterns in patients with coronary atherosclerosis, as well as an association
between TMAO levels and adverse cardiovascular outcomes. Nutritional
interventions, probiotics, fecal microbiota transplantation, and exercise hold
promise as novel preventive and therapeutic strategies.
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Low-density lipoprotein cholesterol
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76. Dong
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63. Atherosclerotic intima

64. Cholesterol 7a-hydroxylase

65. Protein kinase-like ER kinase (PERK)
66. Endoplasmic reticulum

67. Thrombosis

68. Acetate

69. Butyrate

70. Tryptophan

71. Indole

72. Phenylacetylglutamine
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84. Zheng

85. Cryptogenic stroke
86. C reactive protein (CRP)
87. Streptococcaceae

88. Enterobacteriaceae
89. Lactobacillaceae

90. Streptococcus

91. Lactobacillus

92. Klebsiella

93. Escherichia—Shigella
94. Hu

95. Crohn’s disease
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102. Yang
103. Firmicutes/Bacteroidetes
104. Ichim
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106. Hypercholesterolemia
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112. Tagatose
113. Red gram prebiotic
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