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1. Introduction 

Acute diarrhea caused by rotavirus infection is a 

significant global health problem, especially in 

children throughout the world. Rotavirus is a common 

cause of diarrhea in children, and this infection can 

have serious consequences, especially if it is not 

treated quickly. To fully understand the impact and 

causes of acute diarrhea due to rotavirus, it is 

necessary to elucidate the pathophysiology or 

mechanism of its spread. Rotavirus diarrhea is not 

just a common gastrointestinal symptom; it is the 

result of a viral infection that damages intestinal cells, 

disrupts the absorption of nutrients and water, and 

produces symptoms such as watery diarrhea, 

vomiting, and fever. In addition, this infection can also 

cause serious dehydration if not treated properly.1-5 

Rotavirus is a highly contagious virus that enters 

the body through the consumption of food or water 

contaminated by the feces of an infected individual. 

After entering the body, rotavirus infects the epithelial 

cells lining the small intestine, which is the main site 

for the absorption of nutrients and water. Rotavirus 

infects intestinal epithelial cells by attaching to the cell 

surface and entering the cell. This triggers changes in 

the epithelial cells, including changes in the receptors 

present on the surface of the cells. Viruses damage 
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A B S T R A C T  

Rotavirus is a highly contagious virus that enters the body through the 

consumption of food or water contaminated by the feces of an infected 
individual. After entering the body, rotavirus infects the epithelial cells lining 
the small intestine, which is the main site for the absorption of nutrients and 
water. Rotavirus infects intestinal epithelial cells by attaching to the cell surface 

and entering the cell. This triggers changes in the epithelial cells, including 
changes in the receptors present on the surface of the cells. Viruses damage 
epithelial cells by remodeling the cell's cytoskeleton. This causes epithelial cells 
to lose their ability to absorb nutrients and water properly. Over time, damage 

to these epithelial cells causes increased intestinal leakage, allowing fluid to 
enter the intestines faster than it can be absorbed. The literature search process 
was carried out on various databases (PubMed, Web of Sciences, EMBASE, 
Cochrane Libraries, and Google Scholar) regarding studies of the 

pathophysiology of acute diarrhea due to Rotavirus infection. This study follows 
the preferred reporting items for systematic reviews and meta-analysis 
(PRISMA) recommendations. Rotavirus causes damage to intestinal epithelial 
cells by remodeling the cell cytoskeleton. This results in epithelial cells losing 

their ability to absorb nutrients and water properly. Rotavirus infection triggers 
inflammation in the intestines. Infected cells release inflammatory mediators, 
such as cytokines, which trigger response inflammation. This inflammation 
causes intestinal irritation, increased bowel movements, and increased mucus 

production. Fluid loss through diarrhea is a major consequence of rotavirus 
infection. Babies and children, especially, are especially susceptible to serious 
dehydration. Dehydration can be life-threatening if not treated quickly and 
efficiently. 
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epithelial cells by remodeling the cell's cytoskeleton. 

This causes epithelial cells to lose their ability to 

absorb nutrients and water properly. Over time, 

damage to these epithelial cells causes increased 

intestinal leakage, allowing fluid to enter the intestines 

faster than it can be absorbed. Rotavirus infection 

causes inflammation in the intestines. Infected cells 

release inflammatory mediators, including cytokines, 

which trigger response inflammation. This 

inflammation can also result in increased bowel 

movements and increased mucus production, all of 

which lead to symptoms of diarrhea. Fluid loss 

through diarrhea is the primary outcome of rotavirus 

infection. Infants and children, in particular, are 

particularly susceptible to serious dehydration from 

rotavirus diarrhea, which can cause weakness, 

decreased skin turgor, sunken eyes, and, if not treated 

quickly, can become a life-threatening condition. 

Recognizing the pathophysiology of acute rotavirus 

diarrhea is an important step in understanding why 

this infection can cause serious complications.6-10 

 

 

2. Methods 

The literature search process was carried out on 

various databases (PubMed, Web of Sciences, 

EMBASE, Cochrane Libraries, and Google Scholar) 

regarding the study of the pathophysiology of acute 

diarrhea due to Rotavirus infection. The search was 

performed using the terms: (1) "infection" OR 

"rotavirus" OR "diarrhea" OR "pathophysiology" AND 

(2) "acute diarrhea" OR "rotavirus." The literature is 

limited to clinical studies and published in English. 

The literature selection criteria are articles published 

in the form of original articles about the study of the 

pathophysiology of acute diarrhea due to Rotavirus 

infection. Studies were conducted in the timeframe 

from 2013-2023, and the main outcome was a study 

of the pathophysiology of acute diarrhea due to 

Rotavirus infection. Meanwhile, the exclusion criteria 

were studies that were not related to the study of the 

pathophysiology of acute diarrhea due to Rotavirus 

infection, the absence of a control group, and 

duplication of publications. This study follows the 

preferred reporting items for systematic reviews and 

meta-analysis (PRISMA) recommendations. 
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Figure 1. PRISMA flowchart. 
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3. Results and Discussion 

Intestinal epithelial cell infection 

 Rotavirus infects intestinal epithelial cells by 

attaching to the cell surface and then entering the cell. 

It is the initial stage of rotavirus infection that is of 

great importance in the pathophysiology of this 

disease. When rotavirus attaches to the surface of 

intestinal epithelial cells, it interacts with special 

receptors on the surface of these cells. These 

interactions trigger changes in epithelial cells, 

including changes in receptors and internal cell 

processes that allow viruses to enter epithelial cells. 

After entering the epithelial cells, the rotavirus begins 

to replicate itself and damage these cells, which 

ultimately disrupts the absorption of nutrients and 

water and triggers symptoms of diarrhea. This is one 

of the key stages in the pathophysiology of acute 

diarrhea due to rotavirus, which causes the inability 

of the intestine to function normally, resulting in 

severe diarrhea and increased intestinal leakage.11,12 

 When rotavirus attaches to the surface of intestinal 

epithelial cells and enters those cells, it triggers a 

series of important changes in the epithelial cells, 

including changes in the receptors present on the cell 

surface. Rotavirus uses these receptors as an entry 

point into cells and to infect cells more effectively. 

Changes in intestinal epithelial cells caused by 

rotavirus are one of the key mechanisms in the 

pathophysiology of acute diarrhea due to rotavirus 

infection. This results in damage to the epithelial cells, 

which interferes with the normal absorption of 

nutrients and water and triggers symptoms of diarrhea 

and inflammation in the intestines. Understanding the 

role of these changes in epithelial cells is an important 

step in identifying ways to prevent and treat the 

impact of rotavirus infection on the human body.13,14 

 

Damage to epithelial cells 

 When rotavirus damages epithelial cells by 

remodeling the cell's cytoskeleton, it disrupts the 

integrity of those cells so that they lose their ability to 

absorb nutrients and water efficiently. With a 

damaged cell cytoskeleton, intestinal epithelial cells 

cannot absorb nutrients properly. This can cause 

malabsorption of food, which in turn can result in 

nutritional deficiencies and stunted growth, especially 

in vulnerable children. Damage to epithelial cells also 

results in increased intestinal leakage. This means 

that fluids and electrolytes can easily pass into the 

intestines faster than they can be absorbed, which is 

one of the main causes of watery diarrhea. Significant 

fluid loss through rotavirus-related diarrhea can 

quickly lead to dehydration. Children, especially 

babies, are the group most vulnerable to dehydration 

due to diarrhea. Dehydration that is not treated 

quickly can be very dangerous and life-threatening. 

This explanation highlights how damage to intestinal 

epithelial cells is one of the key mechanisms causing 

the symptoms and serious consequences of acute 

rotavirus diarrhea. This pathophysiology also 

underscores the importance of effective management 

to replace fluid losses and restore electrolyte balance 

in patients with rotavirus infection.15,16 

 

Inflammation and the immune response 

Rotavirus infection triggers inflammation within 

the intestines, which in turn plays an important role 

in the development of diarrheal symptoms. 

Inflammation in response to the body's natural 

resistance to infection. In the case of rotavirus 

infection, infected intestinal epithelial cells release 

inflammatory mediators, such as cytokines. This leads 

to local inflammation within the gut, which is the 

body's attempt to fight the virus. In addition to local 

inflammation, the body also triggers a systemic 

immune response. The immune system attempts to 

eliminate the rotavirus virus by producing antibodies 

and other immune cells. Inflammation and the body's 

immune response result in several important 

consequences. Increased inflammation within the gut 

causes irritation and increased bowel movements, 

which contributes to diarrhea symptoms. In addition, 

mucus production in the intestines increases as part 

of the body's protective response. All of this together 

causes symptoms of diarrhea that often last for quite 

a long time during rotavirus infection. Although 

inflammation can cause uncomfortable symptoms, it 

is also an important part of the body's response to 

fighting rotavirus infection. Inflammation helps the 

body destroy viruses and activates the immune system 



 39 

to provide long-term protection. Understanding the 

role of inflammation and the immune response in the 

pathophysiology of acute rotavirus diarrhea helps 

explain why symptoms such as watery diarrhea and 

flatulence frequently occur during this infection. 

Additionally, it also emphasizes the importance of 

inflammation management and body protection when 

treating patients infected with rotavirus.17,18 

 

Dehydration 

 Dehydration is one of the serious consequences of 

acute rotavirus diarrhea, and can have life-

threatening consequences if not treated quickly and 

efficiently. Symptoms of dehydration can include 

weakness, decreased skin turgor (skin that appears 

loose when pulled and released), sunken eyes, dry 

mouth, and decreased urine output. Children who are 

dehydrated often become very fussy and inactive. 

Severe dehydration, especially in babies and young 

children, can be life-threatening. Significant fluid loss 

can disrupt vital organ function and blood circulation. 

Therefore, detection and treatment of dehydration in 

infants and children is a top priority in treating acute 

diarrhea due to rotavirus. Treatment of dehydration 

usually involves administering intravenous or oral 

fluids to replace fluids lost through diarrhea. The use 

of an electrolyte-rich oral rehydration solution can 

help restore fluid and electrolyte balance quickly. 

Prevention of dehydration through management of 

rotavirus diarrhea is essential. Helping children to 

drink more fluids and providing foods appropriate for 

their age can help reduce the risk of dehydration 

during an infection.19,20 

 

4. Conclusion 

Rotavirus causes damage to intestinal epithelial 

cells by remodeling the cell cytoskeleton. This results 

in epithelial cells losing their ability to absorb 

nutrients and water properly. Rotavirus infection 

triggers inflammation in the intestines. Infected cells 

release inflammatory mediators, such as cytokines, 

which trigger response inflammation. This 

inflammation causes intestinal irritation, increased 

bowel movements, and increased mucus production. 

Fluid loss through diarrhea is a major consequence of 

rotavirus infection. Babies and children, especially, 

are especially susceptible to serious dehydration. 

Dehydration can be life-threatening if not treated 

quickly and efficiently. 
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