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Abstract

In recent years, there has been particular attention to changes in the gut microbiome in patients with
cardiovascular problems, especially heart failure. New and increasing information in this area, alongside the gut-
cardiac axis theory which considers changes in gut microbiota as a potential factor in heart diseases such as
atherosclerosis and hypertension, has led to new and extensive research aimed at understanding the possible
pathophysiology of these diseases. The increase of pro-inflammatory bacteria and the decrease of anti-
inflammatory microorganisms have been proposed as potential factors in these diseases, and efforts to better
understand the pathogenesis of the disease and improve patients by modifying the gut microbiota continue.
Although studies on the microbiota of the Iranian population have also been conducted in our country, there is
still insufficient information regarding patients with heart problems, particularly heart failure.
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EXTENDED ABSTRACT

Introduction

A wide variety of microorganisms (bacteria, viruses, fungi, etc.) live in the human gut, often in a non-
pathogenic manner, collectively forming the gut microbiota. Their number is estimated to exceed 104,
The gut microbiota is influenced from birth by various factors such as the mode of delivery, nutrition,
antibiotics, and microbial exposures after birth. In recent years, special attention has been paid to
changes in the gut microbiome in patients with cardiovascular problems, particularly heart failure. New
and increasing information in this area, alongside the gut-cardiac theory—which considers changes in
gut microbiota as a potential factor in heart diseases such as atherosclerosis and hypertension—nhas led
to new and extensive research aimed at understanding the potential pathophysiology of these diseases.
An increase in inflammatory pathway bacteria and a decrease in anti-inflammatory microorganisms
have been proposed as potential factors in these diseases. Although studies on the microbiota of the
Iranian population have been conducted in our country, there is still insufficient information regarding
patients with heart diseases, especially heart failure, highlighting the importance of the future studies in
this area.

Sodium in Heart Failure

Salt consumption plays a role in stimulating the sympathetic nervous system and the renin-angiotensin-
aldosterone system through various pathways, and it also affects the gut bacteria in the onset of
hypertension, which is a significant risk factor for heart failure. Additionally, salt consumption has been
implicated in activating the innate immune system, the release of cytokines, and changing the shape
and structure of the heart in various studies.

The Gut-cardiac Axis

The gut-cardiac theory proposes that as a result of an initial event such as edema, ischemia, or
inflammation, changes occur in the gut microbiomes, leading to an increase in the prevalence of various
pathogens and a decrease in the production of short-chain fatty acids. This combination of conditions,
along with an increase in TMAO (trimethylamine-N-oxide), drives the heart toward fibrosis and
structural and functional impairment.

Gut Microbiota Studies in Iran

Despite valuable studies on gut microbiota conducted in the country, comprehensive information
regarding microbiota changes in heart diseases is still lacking, necessitating further studies in this area.

Therapeutic Interventions

Studies have been conducted on treating heart problems using probiotics or fecal microbial transplants,
but sufficient human studies in this area are still lacking.

Conclusion

Considering that the gut microbiome is influenced by race, environment, and nutrition, and given the
lack of studies in this area in the country, it is recommended to conduct supplementary investigations
to determine the gut microbiota in populations with heart failure in Iran compared to healthy
populations. A better understanding of the changes in gut microorganisms will enable the design of new
studies based on probiotic compounds or fecal microbiome transplants for the treatment of
cardiovascular problems.
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