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Abstract
In this editorial, we comment on the article by Marano et al recently published in the World Journal of Gastroenterology 2023; 29 (45): 5945-5952. We focus on the role of gut microbiota (GM) in women’s health, highlighting the need to thoroughly comprehend the sex differences in microbiota. Together, the host and GM support the host’s health. The microbiota components consist of viruses, bacteria, fungi, and archaea. This complex is an essential part of the host and is involved in neurological development, metabolic control, immune system dynamics, and host dynamic homeostasis. It has been shown that differences in the GM of males and females can contribute to chronic diseases, such as gastrointestinal, metabolic, neurological, cardiovascular, and respiratory illnesses. These differences can also result in some sex-specific changes in immunity. Every day, research on GM reveals new and more expansive frontiers, offering a wealth of innovative opportunities for preventive and precision medicine.
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Core Tip: The intestinal microbiota, comprising viruses, bacteria, fungi, and archaea, plays a crucial role in neurological development, metabolic control, immune system dynamics, and overall host homeostasis. Differences in gut microbiota between males and females are suggested to contribute to various chronic diseases, including gastrointestinal, metabolic, neurological, cardiovascular, and respiratory illnesses, as well as sex-specific changes in immunity. The editorial highlights the ongoing research in the field, revealing new opportunities for innovative approaches in preventive and precision medicine.

INTRODUCTION
The human body is home to symbiotic bacteria in a variety of sites that support a healthy organism’s function. In detail, the gut contains trillions of microorganisms that make up the highly complex and diverse gut microbial kingdom. These microorganisms include bacteria, fungus, viruses, and archaea[1]. As a vital host component, this complex plays a key role in immune system maintenance and dynamics, metabolic regulation, host dynamic homeostasis, and neurological development[2].
The human body and its native microbiota have a strict symbiotic relationship that begins at birth. This interaction is essential to preserving general health and wellbeing. The microbiota is involved in the regulation of metabolic, endocrine, and immune processes and in influencing drug metabolism and absorption[3]. Progesterone, estrogen, and testosterone are examples of sex hormones that have a variety of physiological functions in reproduction, differentiation, cell division, apoptosis, inflammation, metabolism, homeostasis, and brain function. In addition, the sex hormones play a part in communication between microorganisms and their hosts[4]. In essence, hormones generated by commensal bacteria can influence human behavior, immunity, and metabolism through their interactions with microorganisms[5].
In this editorial we comment on the article published by Marano et al[6] in the recent issue of the World Journal of Gastroenterology 2023. Specifically, the article focused on the emerging role of gut microbiota (GM) in the different women phases of life. Studies on animals have shown that the mother’s microbiota during pregnancy affects the development of the fetal brain and the behavior of the postnatal period[7,8]. Predominant opinion holds that the mother’s GM, given to the child at birth, regulates the offspring’s gut-brain axis, which is developed postnatally and is based on the concept of a sterile womb[9]. However, increasingly a small number of specific bacteria are being discovered in fetuses that could be considered transitional species facilitating the development of an adequate microbiota after birth[10].
Anyway, the human microbial colonization process starts, in part, at birth and lasts for around three years, during which time it develops and changes in species abundance until the microbiota resembles that of an adult. The diversity and richness of gut bacteria continue to react quickly to dietary changes in infants during the first year of life and the introduction of solid foods modifies the gut bacteria’s metabolic activity[11]. Sex-dependent differences in the gut microbiome have been reported and the overall composition of the gut microbiomes of men and women is notably different[12,13]. It is well known that differences in the GM of males and females can drive chronic diseases, ranging from gastrointestinal inflammatory and metabolic conditions to neurological, cardiovascular, and respiratory illnesses. These differences can also result in some sex-specific changes in immunity.
Sexes inequalities are becoming more and more relevant in the pathophysiology, epidemiology, and treatment of many diseases, particularly non-communicable diseases[14]. Nonetheless, despite the fact that women make up over half of the population, there has been documented disparity in how the sexes are presented in health research[15]. Although the appropriate definition of a healthy gut microbiome is still unknown, a number of diseases have been linked to gut microbial dysbiosis and the female GM is a subject that deserves further research.
Studies on both animals and humans revealed sex-related changes in GM, albeit the results are contrasting[16-18]. In detail, animals’ models, primarily mice, have unequivocally demonstrated sex-specific variations in GM composition. Recently Stapleton et al[19] described the variations in sex-related weight gain, plasma lipid profiles, composition of the faecal microbiota, and levels of faecal short chain fatty acids. When given the same high-fat diet, they observed that male mice acquired significantly more weight than female mice. Nevertheless, after receiving antibiotics to deplete the microbiota, sex differences remained.
However, the principal component analysis in a study conducted in 2005 on 91 northern Europeans subjects from France, Denmark, Germany, the Netherlands, and the United Kingdom using fluorescent in situ hybridization with 18 phylogenetic probes, revealed no significant differences in the colonic microbiota between the sexes[20]. Whereas, an additional research, published in 2006 and including four centres in France, Germany, Italy, and Sweden, found that males showed higher amounts of the Bacteroides-Prevotella group[18].
In 2014, researchers who analyzed a 16S rRNA gene sequence data set from the Human Microbiome Project Consortium, simply reported that sex was associated with the community types identified in the stool. In detail, males were three times more likely to have community type D, with fewer Bacteroides and higher Prevotella[3]. A very recent Japanese study[21] examined sex-related differences and potential causes, analyzing and comparing the GM compositions of males and females throughout a broad age range. The authors did not observed difference between GM relative abundances or alpha diversities between men and women at any age. However, they showed that the GM heterogeneity among women in their 20s was greater than in men.

CONCLUSION
In this scenario, the manuscript of Marano et al[6] appears very interesting since gave us lots food for thought to deeply understand the relationship between women microbiota composition and not only physical but also psychological well-being. Finally, considering the relevance of the microbiota differences in sexes and the linked-consequences such as immune and metabolic disorders, we think that it could be useful deeply analyze the microbiota functional activities, focusing on metabolites such as short-chain fatty acids, amino acids, and lipids, to improve the diagnosis of some diseases and suggest new therapeutic approaches shaping the microbiota composition and function.
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