
The Function and Importance of the Human Microbiome 

A 
The human body hosts a vast and intricate community of microorganisms 
known as the microbiome. This collection of bacteria, fungi, viruses, and 
other microscopic life forms lives on and inside the human body, especially 
within the digestive tract. In fact, these microbes outnumber human cells 
by an estimated ratio of ten to one, highlighting their incredible 
abundance. For many years, the microbiome was viewed primarily as a 
source of infection or disease. However, modern scientific research has 
dramatically changed this perception, revealing that the microbiome is 
essential for maintaining many aspects of human health. Far from being 
mere passengers, these tiny organisms participate actively in processes 
ranging from digestion and metabolism to immune function and even 
mental well-being. As a result, the study of the human microbiome has 
become a cornerstone of contemporary medical science, promising new 
insights into disease prevention and treatment. 

B 
One of the most thoroughly investigated roles of the microbiome is its 
influence on digestion. The gut microbiome, residing mainly in the 
intestines, helps break down complex carbohydrates, fibers, and other 
nutrients that the human body alone cannot fully digest. These microbes 
ferment such substances, producing short-chain fatty acids, gases, and 
other byproducts that benefit the digestive tract and overall metabolism. 
Additionally, certain bacteria within the gut synthesize essential vitamins, 
including vitamin K and several B vitamins, which contribute to nutrition 
and physiological functions. Without a healthy and diverse gut 
microbiome, humans would struggle to extract sufficient nutrients from 



their diet, leading to deficiencies and digestive disorders. Beyond nutrient 
absorption, the microbiome also supports the integrity of the gut lining, 
protecting against harmful pathogens and inflammation. 

C 
The microbiome’s impact extends beyond digestion, playing a critical role 
in regulating the immune system. These microorganisms help train the 
immune system, teaching it to distinguish between harmful invaders and 
harmless or beneficial microbes. This regulatory function is crucial to 
preventing overactive immune responses, which can lead to autoimmune 
diseases where the body attacks its own tissues. Research has 
demonstrated that disruptions to the microbiome—whether from 
antibiotics, poor diet, or environmental factors—can weaken immune 
defenses and increase the risk of infections and inflammatory conditions. 
Moreover, early exposure to a diverse array of microbes is thought to be 
important for developing a balanced immune system, as seen in the 
“hygiene hypothesis,” which suggests that a lack of microbial exposure in 
childhood may contribute to allergies and asthma. 

D 
Intriguingly, the microbiome also influences mental health through what is 
known as the gut-brain axis. This complex communication network 
connects the gastrointestinal system with the central nervous system, 
involving multiple signaling pathways such as the vagus nerve, hormonal 
routes, and immune mediators. Certain gut bacteria produce 
neurotransmitters or their precursors—for example, serotonin, dopamine, 
and gamma-aminobutyric acid (GABA)—which affect mood, cognition, and 
behavior. Although the scientific understanding of this relationship is still 
developing, emerging evidence links imbalances in the microbiome with 



mental health disorders including anxiety, depression, and autism 
spectrum disorders. This promising area of research may lead to novel 
treatments that target the microbiome to improve brain health. 

E 
Numerous factors influence the composition and diversity of an 
individual’s microbiome, beginning from birth. The initial microbial 
colonization depends heavily on the mode of delivery: babies born 
vaginally acquire microbes from the mother’s birth canal, while those 
delivered by cesarean section are colonized differently, often by skin-
associated bacteria. Early feeding practices also shape the microbiome; 
breastfeeding provides beneficial bacteria and prebiotic compounds that 
promote the growth of healthy microbes. As a person ages, diet plays a 
major role in modulating the microbiome. Diets rich in fiber and plant-
based foods tend to support a diverse and stable microbiome, whereas 
diets high in processed foods, sugars, and unhealthy fats can reduce 
microbial diversity and encourage harmful bacteria. Other lifestyle factors 
such as stress, exercise, hygiene, and exposure to antibiotics and other 
medications also affect microbiome health. 

F 
With growing recognition of the microbiome’s importance, medical 
research has begun to explore ways to manipulate it for therapeutic 
purposes. Probiotics—live microorganisms consumed to confer health 
benefits—are used to restore balance after disturbances such as antibiotic 
treatment or gastrointestinal infections. Prebiotics, which are non-
digestible fibers that feed beneficial bacteria, are also recommended to 
support microbiome health. One of the most striking advances is fecal 
microbiota transplantation (FMT), a procedure that transfers stool 



containing healthy microbes from a donor to a patient. FMT has shown 
remarkable success in treating recurrent Clostridium difficile infections, a 
severe and sometimes deadly gut condition. Researchers are investigating 
the potential of microbiome-targeted therapies for a range of other 
diseases, including inflammatory bowel disease, obesity, and even some 
neurological disorders. 

G 
Despite these advances, the microbiome remains a frontier of scientific 
inquiry with many unanswered questions. Every individual’s microbiome is 
unique, shaped by genetics, environment, diet, and lifestyle, which means 
that personalized medicine approaches may be necessary to effectively 
harness its benefits. Furthermore, the mechanisms by which microbiota 
influence distant organs and complex diseases are not fully understood. 
As research continues, it is likely that preserving and restoring the delicate 
ecosystem of the human microbiome will become an integral part of 
promoting health and treating disease. The future may see microbiome 
analysis becoming a routine part of medical diagnostics, and microbial 
therapies playing a central role in healthcare. 

  



Questions 

Paragraph Matching 

1. Which paragraph contains information about how the microbiome 
affects mental health? 

2. Which paragraph explains the role of the microbiome in digestion? 

3. Which paragraph describes how the microbiome influences the 
immune system? 

Yes / No / Not Given 
4. The microbiome produces vitamins that are essential for human health. 
5. Babies born by cesarean section have the same initial microbiome as 
those born vaginally. 
6. Fecal microbiota transplantation is a new treatment being studied for 
obesity. 
7. The human body contains fewer microbial cells than human cells. 

Summary Completion 
Complete the summary below using NO MORE THAN TWO WORDS from 
the text for each answer. Write your answers in the spaces provided. 

The human microbiome consists of various microorganisms that live on 
and inside the body. It plays a key role in digestion by breaking down 
_______ (8) and producing essential vitamins such as vitamin _____ (9). The 
microbiome helps regulate the immune system by preventing _______ (10) 
diseases. Lifestyle factors, including diet and _______ (11), influence the 
composition of the microbiome. Therapies like probiotics and _______ (12) 
transplantation show promise in restoring microbial balance. The 
microbiome also communicates with the brain through the _______ (13) 
axis.  



Answer Key 

1. D (Paragraph D discusses mental health and the gut-brain axis) 
2. B (Paragraph B explains digestion and nutrient processing) 
3. C (Paragraph C focuses on immune system regulation) 
4. Yes (Paragraph B mentions the production of vitamin K and B 

vitamins) 
5. No (Paragraph E states cesarean and vaginal births lead to different 

initial microbiomes) 
6. Yes (Paragraph F mentions FMT is being studied for obesity and 

other diseases) 
7. No (Paragraph A says microbes outnumber human cells by 10 to 1) 
8. complex carbohydrates (Paragraph B) 
9. K (Paragraph B) 
10. autoimmune (Paragraph C) 
11. diet (Paragraph E) 
12. fecal microbiota (Paragraph F) 
13. gut-brain (Paragraph D) 


