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Abstract 

MAQOLA TARIXI: 
The human microbiome, a community of 

trillions of microorganisms residing in our 

bodies, profoundly influences our health, mood, 

and behavior. This article explores the role of the 

gut microbiome in digestion, immune function, 

and brain activity. Modern lifestyles, antibiotics, 

and poor diet can disrupt microbiome balance, 

increasing risks of obesity, depression, and 

autoimmune disorders. The article offers 

practical advice for strengthening the 

microbiome, such as consuming fiber-rich foods 

and fermented products. It also discusses how 

microbiome research is revolutionizing 

personalized medicine and innovative 

approaches like fecal microbiota transplantation. 

These invisible allies impact nearly every aspect 

of our lives, emerging as a hidden force that 

shapes our well-being. 

 

Received:19.07.2025 

Revised: 20.07.2025 

Accepted:21.07.2025 

Keywords: 

microbiome, gut 

microbiome, health, 

immune system, gut-brain 

axis, digestion, probiotics, 

prebiotics, dysbiosis, 

modern lifestyle, 

antibiotics, mental health. 

 

 

Introduction  

The human body is not only a collection of cells, tissues, and organs but also a h ome to 

trillions of microorganisms. These microorganisms, namely bacteria, viruses, fungi, and 

other microscopic entities, reside in the human body, particularly in the gut [17], skin, and 

oral cavity. Collectively, they are referred to as the microbiome. In recent years, scientists 
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have discovered the profound impact the microbiome has on human health and lifestyle. 

The microbiome not only plays a significant role in digestion or the immune system [1] but 

also affects mental health, metabolism, and even our behavior. This article explores the 

hidden powers of the microbiome, its role in human life, and its significance in the future of 

medicine [8]. 

What is the Microbiome? The microbiome is the collective term for the microorganisms 

living in the human body and their genetic material [9]. The human body hosts 

approximately 100 trillion microorganisms, outnumbering human cells by a factor of 10 

[10]. While the microbiome is predominantly located in the gut, it is also found on the skin, 

in the mouth, respiratory tract, and other organs [3]. Each individual’s microbiome is 

unique, shaped by dietary habits, environment, genetic factors, and lifestyle [19].  

The microbiome exists in a symbiotic relationship with the human body [13]. In other 

words, microorganisms obtain nutrients and a habitat from the body, while in return, they 

provide a range of beneficial services. For example, the gut microbiome plays a crucial role 

in digestion, vitamin production, and combating pathogenic (disease -causing) 

microorganisms [5]. 

Key Functions of the Microbiome The gut microbiome is a vital participant in the 

digestive process [23]. It breaks down complex carbohydrates, fibers, and other substances 

that are difficult to digest [7]. For instance, fibers that the human body cannot digest on its 

own are converted by the microbiome into short-chain fatty acids (e.g., butyrate, acetate). 

These acids serve as an energy source for gut cells [16] and help reduce inflammation. 

Additionally, the microbiome produces vitamin K and certain B-group vitamins, which are 

essential for normal bodily functions. For example, vitamin K plays a significant role in 

blood clotting. 

Strengthening the Immune System. The microbiome acts as a “teacher” for the immune 

system. It trains immune cells to distinguish between pathogens and beneficial 

microorganisms. The gut microbiome is critical for maintaining immune system balance 

[17]. If the microbiome’s balance is disrupted (dysbiosis), it can lead to improper immune 

function, resulting in allergies, autoimmune diseases, or chronic inflammation. For example, 

the microbiome serves as a barrier against pathogenic bacteria, limiting their proliferation 

through beneficial bacteria and protecting the body from infections [1].  

Impact on Mental Health. Recent studies have shown that the microbiome is closely 

linked to the brain and mental health [8]. This connection is referred to as the gut -brain axis. 

The gut microbiome participates in the production of neurotransmitters (e.g., serotonin, 
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dopamine), which regulate mood, stress, and behavior. For instance, approximately 90% of 

serotonin production in the gut is controlled by the microbiome [14]. Dysbiosis can lead to 

conditions such as depression, anxiety, and even autism [15]. Research indicates that 

restoring microbiome balance with probiotics (beneficial bacteria) and prebiotics (food for 

the microbiome) can improve mental health [2]. 

Metabolism and Weight Regulation The microbiome significantly influences human 

metabolic processes. It regulates energy balance and determines how many calories are 

absorbed from food [16]. For example, some microorganisms facilitate the absorption of 

fatty acids, while others help reduce calorie uptake [12]. Studies have shown that the 

microbiome composition in obese individuals differs from that of healthy individuals [11]. 

For instance, obese individuals have higher levels of Firmicutes bacteria and lower levels of 

Bacteroidetes, which leads to greater calorie accumulation [12]. 

Preventing Chronic Diseases The microbiome plays a significant role in the development 

of cardiovascular diseases [4], diabetes, cancer, and other chronic conditions. For example, 

the gut microbiome regulates cholesterol levels and helps control blood pressure [4]. It also 

reduces inflammation, which is crucial for preventing cancer and autoimmune diseases. 

Disruption of Microbiome Balance Microbiome balance (dysbiosis) can be disrupted due 

to various factors: Antibiotics: Antibiotics eliminate pathogenic bacteria but also destroy 

beneficial ones [3]. Poor Diet: Diets high in sugar, fat, or processed foods reduce 

microbiome diversity [20]. Stress: Chronic stress affects the gut-brain axis and disrupts 

microbiome balance [2]. Infections and Diseases: Certain illnesses can alter the 

microbiome’s composition.The consequences of dysbiosis include gut disorders (e.g., 

irritable bowel syndrome), allergies, obesity, depression, and other issues [11].  

Ways to Strengthen the Microbiome Several practical measures can improve microbiome 

health: Healthy Diet Fiber: Vegetables, fruits, legumes, and whole grains serve as prebiotics 

for the microbiome [7]. Fermented Foods: Yogurt, kefir, kimchi, and sauerkraut are sources 

of probiotics [18]. Low-Sugar Diet: Sugar promotes the growth of pathogenic bacteria, so 

limiting sugar intake is important [3]. Probiotics and Prebiotics Probiotics contain beneficial 

bacteria, while prebiotics nourish these bacteria [22]. They can be consumed through 

supplements or natural foods[18] Cautious Use of Antibiotics Antibiotics should only be 

taken under a doctor’s recommendation. If used, probiotics are recommended to restore 

microbiome balance [18]. Stress Management Yoga, meditation, and other stress -reduction 

techniques positively impact microbiome health. Physical Activity Regular physical 

exercise increases microbiome diversity and reduces inflammation [20]. 
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The Microbiome and the Future of Medicine Microbiome research forms the foundation 

of a new direction in medicine - personalized medicine [9]. Since each individual’s 

microbiome is unique, future treatments will be tailored to the individual [21]. For example: 

Fecal Transplantation: Treating gut disorders by transferring a healthy person’s microbiome 

to a patient [6]. Microbiome-Based Medications: Developing specialized probiotics and 

prebiotics to restore microbiome balance [18]. Diagnostics: Early disease detection through 

microbiome analysis.  Additionally, microbiome research is contributing to the development 

of new treatments in areas such as cancer, diabetes, mental health disorders, an d more [6]. 

 

Conclusion 

The human microbiome is a critical system that influences our lives daily as a “hidden 

conductor.” It participates in numerous processes, from digestion to mental health and 

disease prevention. By maintaining a healthy microbiome, we can improve not only our 

physical but also our mental and emotional well-being. In the future, microbiome research is 

expected to fundamentally transform medicine, elevating human health to new heights.  
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