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intestinal microbiota. So that probiotics are needed that come from
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Keywords: sufficient quantities. Review This article aims to review the role of
probiotics in maintaining the balance of intestinal microbiota and
their effectiveness in diarrheal infection therapy. Through literature
analysis, several probiotic strains such as Lactobacillus and
Bifidobacterium have shown their ability to inhibit the growth of
pathogens, such as Escherichia coli and Clostridium difficile,
through nutrient competition, production of antimicrobial
substances, and immune modulation. This article concludes that
probiotics have great potential as an additional therapy that is safe,
effective and has minimal side effects in treating diarrheal infections.
However, further studies are needed to determine the optimal dose,
duration of use, and effectiveness of probiotics in various
populations and types of diarrhea.
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INTRODUCTION

Diarrheal infections are a significant global health problem, especially in developing countries.
According to the World Health Organization (WHO), diarrhea is the leading cause of death in
children under the age of five, with more than 443,832 deaths each (Puteri, Syahfitri, Isnaeni, &
Yusristin, n.d.), (Wulandari & Permadani, 2024). These infections are usually caused by
pathogens such as bacteria, viruses, and parasites. The gut microbiota plays an important role in
maintaining digestive health, metabolic function, and immune regulation. An imbalance in the
gut microbiota, known as dysbiosis, can worsen diarrhea symptoms and prolong patient recovery
time. The use of antibiotics is often the main choice in treating diarrheal infections. However, the
use of antibiotics can cause side effects, such as antimicrobial resistance and more severe damage
to the gut microbiota, therefore safer and more effective alternative therapies are needed, such as
probiotics (Gupta, Paul, & Dutta, 2017).Abnormalities in the composition of the microbiota
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(dysbiosis) can trigger digestive system disorders and increase susceptibility to infections,
including diarrhea, which is one of the major global health problems (lancu et al., 2023).

Probiotics are living microorganisms that provide health benefits when consumed in
sufficient amounts (Gul & Durante-Mangoni, 2024). In addition, studies have shown that
probiotics can help enhance intestinal integrity by modulating the expression of tight junction
proteins, thereby reducing intestinal permeability and preventing pathogens from entering the
systemic circulation (Ulfah et al., 2022). Probiotics are able to modulate the gut microbiota,
enhance local immunity, and accelerate recovery in diarrhea patients (Hill et al., 2014). Various
probiotic strains , such as Lactobacillus , Bifidobacterium have been studied extensive clinical
trials showing potential to maintain gut microbiota balance which can be used as a therapy for
diarrhea infections (Goldenberg et al., 2017).

In the study of Kau et al, 2011 showed that individuals with balanced gut
microbiota have a better immune response to infection compared to microbiota experiencing
dysbiosis (Kau et al, 2011). Gut microbiota experiencing dysbiosis can be overcome with
probiotics through mechanisms that support the restoration of the microbial ecosystem in the
digestive tract. The importance of probiotics in the treatment of diarrhea is also evident from
evidence showing that they can alleviate symptoms of gastroenteritis and reduce the incidence of
diarrhea (Cameron et al., 2017). In this article review will be discussed the role of Probiotics in
maintaining the balance of gut microbiota against diarrhea infection therapy. Thus, it is hoped
that this article can provide better insight into the importance of probiotics in maintaining the
balance of gut microbiota in human health especially in preventing diarrhea infection.

RESEARCH METHOD

This study uses article review to analyze the role of Probiotics in maintaining the balance of gut
microbiota against diarrhea infection therapy. Data were collected from research journals
published between 2014 and 2024 through searches in databases such as PubMed, Scopus, and
Google Scholar using the keywords "Probiotics", "gut microbiota" and "diarrhea infection". Only
peerreviewed articles from highly reputable journals, which present statistical data related to the
relationship between gut microbiota and diarrhea prevalence. Key information from selected
research articles was recorded in a dedicated data collection form, and qualitatively analyzed to
identify key themes, such as the mechanisms of microbiota against diarrheal infections.

RESULTS AND DISCUSSIONS

Probiotics have an important role in maintaining the balance of intestinal microbiota that can be
used as a therapy for diarrhea infection. In probiotics there are good bacteria that help improve
digestive health, regulate the immune system and balance the intestinal microbiota. Here are some
research results that support the role of probiotics in maintaining the balance of intestinal
microbiota in diarrhea infections (Table 1).

Table 1. The role of probiotics in maintaining the balance of gut microbiota

Journal Pathogen Probiotics Mechanism
Citation
(Vogt& Clostridium
Brett difficile . Inhibits pathogens through competition for nutrients.
Finlay, Salmonella Lactobacillus
2017) enterica

regulates the maturation and differentiation of dendritic
(iang et al., Lactobacillus cells and increase the secretion of inflammatory factors,
2017) Rotavirus rhamnosus GG which is effective in preventing diarrhea due to

rotavirus
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Journal

Pathogen Probiotics Mechanism
Citation
modulates the intestinal immune response, which is
important in fighting rotavirus infection by stimulating
(Azagra- the production of secretory immunoglobulin A (IgA) in
Boronat et Rrotavirus Bifidobacterium & the intestinal mucosa, which functions as a barrier
al., 2020) Lactobacillus against viral replication and prevents attachment
of
rotavirus to intestinal epithelial cells
(Dong et Esherichia coli Lactobacillus Inhibits pathogens through competition for nutrients
al., 2021)
(Galloetal,  Clostridiu m Bifidobacterium reduces the frequency of diarrhea

2016) difficile

In table 1, there is the role of probiotics in maintaining the balance of intestinal microbiota
to protect the body from diarrheal infections, such as Lactobacillus and Bifidobacterium.
can inhibit the growth of pathogens by producing sialidase enzymes that utilize sialic acid as an
energy source, thereby reducing the availability of sialic acid for pathogens. Pathogens such as
Clostridium difficile and Salmonella enterica are very limited in utilizing sialic acid for their
growth so that they cannot reproduce optimally in the intestine. This makes Lactobacillus one of
the effective probiotics to inhibit infections of these pathogens (Vogt & Brett Finlay, 2017). This
study was strengthened by Afzaal et al (2017)., who stated that the probiotic Lactobacillus will
consume nutrients quickly, reducing the availability of nutrients for pathogenic microbes. This
competition can create an environment that is less supportive for the growth of harmful
microorganisms, such as Clostridium difficile and Salmonella enterica (Afzaal et al., 2022). In
addition, microbiota also help improve the immune response by maturing dendritic cells and
stimulating cytokine secretion, thereby preventing diarrhea caused by rotavirus (Jiang et al,
2017). This statement is reinforced by researchers Tan et al., 2014 who stated that gut microbiota
affect the development and function of the immune system by maintaining a balance between
pro-inflammatory and anti- inflammatory immune responses, where there is a role for dendritic
cells that are tasked with processing antigens and presenting them to T lymphocytes, thus
initiating an adaptive immune response. Gut microbiota can affect the maturation of dendritic
cells through the metabolites they produce, such as short chain fatty acids (SCFA). SCFAs have
been shown to stimulate dendritic cell maturation and increase the expression of costimulatory
molecules important for T lymphocyte activation (Tan et al., 2014).

The microbiota can also increase the production of proinflammatory cytokines such as IL-
6 and Tumor necrosis factor-alpha (ITNF- ¥) to fight pathogenic infections. A balanced gut
microbiota helps limit rotavirus infection by enhance intestinal mucosal protection and local
immune response. Several studies have shown that certain probiotics such as Lactobacillus
rhamnosus GG can reduce the severity and duration of rotavirus diarrhea through immune
modulation and competition with pathogens (Jiang et al., 2017) . In the Azagra-Bronat et al. study.
(2020) revealed that Bifidobacterium and Lactobacillus have the ability to modulate the immune
response to fight rotavirus infection by stimulating the production of immunoglobulin A (IgA)
which functions as a barrier to virus replication and prevents attachment to the intestinal
epithelial surface, thereby reducing the ability of the virus to infect target cells Lactobacillus and
Bifidobacterium also produce antimicrobial substances such as lactate and bacteriocins which
create an uncomfortable environment for pathogens including rotavirus(Azagra-Boronat et al.,
2020). Based on research by Dong et al. (2021), it is said that it can inhibit the growth of pathogenic
bacteria such as Escherichia coli through its competition in consuming nutrients. In addition,
Lactobacillus can produce metabolites such as lactic acid and antimicrobial peptides that make the
environment inhospitable to pathogens, thus reducing the colonization of Escherichia coli bacteria
(Dong et al., 2021). However, probiotic activity depends on the strain and the right dose, where
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certain strains can be more effective for certain pathogens, so it is important to determine the
optimal combination of probiotics through further clinical trials (Rigo-Adrover et al., 2018). In
addition to the use of probiotics, another emerging approach is fecal microbiota transplantation
(FMT), which has been shown to be effective in restoring the balance of the microbiota in cases of
chronic diarrhea due to Clostridium difficile. This intervention shows potential as a
microbiotabased therapy for gastrointestinal infections (Gallo et al., 2016).

CONCLUSION

Probiotics have great potential as a safe, effective and minimal side effect additional therapy in
treating diarrheal infections. Probiotic strains such as Lactobacillus and Bifidobacterium have
effective mechanisms in inhibiting the growth of pathogens. The presence of a balanced
microbiota not only helps in protecting the body from infections but also contributes to overall
health. Thus, further studies are needed to determine the optimal dose, duration of use, and
effectiveness of probiotics in various populations and types of diarrhea.

The use of probiotics in diarrhea management has several practical implications for
health workers, particularly in designing strategies based on gut microbiota balance. Health
workers can incorporate probiotics into patient education to promote healthier diets and gut-
friendly habits while reducing unnecessary antibiotic use that can worsen dysbiosis. Probiotic
strains such as Lactobacillus and Bifidobacterium can be integrated into clinical guidelines as
adjunct therapies to shorten recovery time, reduce symptom severity, and prevent recurrence,
especially in vulnerable populations. In public health settings, probiotics can support preventive
programs in communities with poor hygiene or high diarrhea incidence. Additionally, health
workers can monitor patient outcomes, ensure appropriate dosing, and contribute to real-world
data collection to improve evidence-based recommendations for probiotic use across diverse
populations and diarrhea etiologies.
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