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Abstract. Objective: The increasing recognition of the link between intestinal 

health and overall wellness has prompted interest in natural supplements for 

digestive support. This review aims to synthesize existing scientific evidence on the 

individual and combined prophylactic potentials of chitosan and whey powder in 

maintaining intestinal health and preventing related diseases. Methods: A 

comprehensive literature review was conducted utilizing databases such as PubMed, 

Scopus, and Google Scholar. Keywords included "chitosan", "whey powder", "gut 

health", "intestinal barrier", "microbiota", and "prophylaxis". The analysis focused 

on the mechanisms of action and the synergistic effects of these two natural agents. 

Results: Scientific literature indicates that chitosan, a biopolymer from crustacean 

shells, exhibits multiple beneficial properties. It forms a gel in the digestive tract, 

regulating transit time and nutrient absorption. Its positive charge allows it to bind 

to negatively charged toxins and pathogens. Furthermore, chitosan strengthens the 

intestinal barrier by stimulating mucin production and acts as a selective prebiotic, 

promoting beneficial bacteria while inhibiting pathogens. Whey powder, rich in 

easily digestible proteins and lactose, serves as a potent prebiotic, fostering the 

growth of lactobacilli and bifidobacteria. The combination of chitosan and whey 

powder demonstrates a synergistic effect, effectively reducing harmful bacteria, 
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binding and eliminating toxins, and balancing the gut microbiome, thereby 

mitigating the risk of dysbiosis and inflammation. Conclusion: The synthesis of 

current evidence suggests that the combination of chitosan and whey powder 

presents a promising, multi-faceted natural strategy for the prevention of intestinal 

diseases. This partnership leverages chitosan's protective and binding capabilities 

with whey's prebiotic nourishment, creating an optimal environment for gut health. 

Further clinical trials are warranted to validate these effects and establish optimal 

dosages. 

Keywords: Chitosan, Whey Powder, Gut Health, Intestinal Barrier, 

Microbiota, Prophylaxis, Intestinal Diseases. 

INTRODUCTION 

The human intestine is a complex and dynamic system, fundamental not only 

to digestion but also to the overall health of the organism. The intestinal mucosa 

serves as a critical biological barrier, selectively preventing the translocation of 

harmful substances like toxins, pathogens, and detrimental metabolites into the 

bloodstream, while simultaneously facilitating the absorption of essential nutrients, 

water, and electrolytes [1]. The integrity of this intestinal barrier is paramount. Its 

compromise, often referred to as "leaky gut," is implicated in the pathogenesis of 

various inflammatory disorders, metabolic syndromes, and a general decline in 

digestive function [9]. 

In recent years, there has been a significant shift towards utilizing natural, 

bioactive compounds for the prevention of gut-related disorders [11]. This paradigm 

shift is driven by the need for safer, long-term supportive strategies that complement 

conventional medical treatments. Among these, chitosan and whey-derived products 

have emerged as promising candidates due to their unique biological activities and 

excellent safety profiles [3, 12]. 

Chitosan, a natural polysaccharide derived from the exoskeletons of 

crustaceans, has garnered considerable scientific interest for its diverse 
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physiological properties, including antimicrobial, antioxidant, and 

immunomodulatory effects [3, 4]. Its unique positively charged structure allows for 

extensive interaction within the negatively charged environment of the gut [4]. 

Simultaneously, whey, a by-product of the cheesemaking process, is widely 

recognized for its high-quality protein content, rich in essential amino acids, and its 

role in promoting the growth of beneficial gut bacteria [1, 13]. 

While the individual benefits of these substances are well-documented, a 

growing body of research suggests that their combined use may offer a synergistic 

approach to intestinal prophylaxis [16]. This paper aims to review and synthesize 

the existing scientific evidence on the mechanisms by which chitosan and whey 

powder individually and collectively contribute to the maintenance of a healthy 

intestinal environment and the prevention of gut-associated diseases. 

METHODOLOGY 

This study is a narrative review designed to synthesize and analyze the current 

scientific literature on the prophylactic effects of chitosan and whey powder on 

intestinal health. A systematic search of online scientific databases, including 

PubMed, Scopus, and Google Scholar, was performed. The search strategy 

employed a combination of keywords and MeSH terms, such as: "chitosan", 

"chitosan AND gut", "whey powder", "whey protein AND microbiota", "intestinal 

barrier", "intestinal permeability", "prophylaxis", "dysbiosis", and "anti-

inflammatory". Articles were selected based on their relevance to the topic, with a 

focus on peer-reviewed studies, clinical trials, and in vitro/in vivo experiments that 

elucidated the mechanisms of action of these compounds. The gathered information 

was then categorized and synthesized to construct a coherent argument regarding the 

individual and synergistic potential of chitosan and whey powder. 

RESULTS 

The Prophylactic Properties of Chitosan 
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The literature review revealed several key mechanisms through which chitosan 

contributes to intestinal health: 

Gel Formation and Digestive Regulation: Upon ingestion, chitosan interacts 

with gastric acids to form a viscous, gel-like substance. This gel modulates the rate 

of gastric emptying and intestinal transit, which can enhance satiety and improve the 

absorption of nutrients [4, 6]. 

Strengthening the Intestinal Barrier: Studies have demonstrated that chitosan 

can upregulate the production of mucin, a key protein that forms the protective 

mucus layer lining the intestinal epithelium. By reinforcing this mucus barrier, 

chitosan helps reduce intestinal permeability, thereby preventing the translocation 

of toxins and pathogens [4]. 

Modulation of the Gut Microbiota: Chitosan exhibits selective prebiotic-like 

effects. Its structure is not easily digestible by human enzymes, making it available 

for fermentation by certain beneficial bacteria in the colon. Research indicates that 

it can selectively promote the proliferation of beneficial species like Lactobacillus 

and Bifidobacterium while inhibiting the growth of pathogenic organisms. This 

selectivity is partly attributed to its positive charge, which disrupts the cell 

membranes of negatively charged bacteria [4, 7, 18]. 

pH Regulation: By influencing microbial metabolic activity, chitosan can help 

maintain an optimal pH within the colon. A slightly acidic environment is favorable 

for the growth of beneficial bacteria and inhibitory to many pathogens, contributing 

to a balanced microbiome [4]. 

The role of whey powder in intestinal health 

The findings regarding whey powder are centered on its composition and 

prebiotic potential: 

Nutrient-Rich Composition: Whey powder is an excellent source of highly 

digestible proteins, particularly branched-chain amino acids (BCAAs), lactose, 
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vitamins, and minerals. These nutrients are essential for overall health and can 

support the repair and maintenance of the intestinal lining [5, 8]. 

Prebiotic Effects: The lactose and bioactive peptides in whey serve as 

fermentable substrates for beneficial gut bacteria, especially lactobacilli and 

bifidobacteria. This promotes a healthy microbial balance, which is crucial for 

competitive exclusion of pathogens, production of short-chain fatty acids (SCFA), 

and overall gut immune function [5, 8, 13, 17]. 

Synergistic effects of chitosan and whey powder 

The synthesis of literature strongly suggests a synergistic relationship when 

chitosan and whey are combined: 

Enhanced Pathogen Control: The combination appears to be more effective in 

reducing populations of harmful bacteria than either agent alone. Chitosan's 

antimicrobial action, combined with whey's promotion of beneficial bacteria, creates 

a hostile environment for pathogens and supports a healthier microbial ecosystem 

[7, 16, 18]. 

Effective Toxin Binding and Elimination: The gel-forming capacity of chitosan 

allows it to physically bind to toxins, heavy metals, and other harmful metabolites 

in the gut lumen. This binding facilitates their safe excretion, effectively reducing 

the toxic load on the intestine and the body [4, 6, 10]. 

Microbiota Balancing and Anti-inflammatory Action: By simultaneously 

removing harmful agents (chitosan) and providing nourishment for beneficial 

microbes (whey), this combination effectively restores and maintains microbial 

balance (eubiosis). This shift towards a healthier microbiome is associated with 

reduced intestinal inflammation and a lower risk of conditions like dysbiosis [14, 15, 

16]. 

DISCUSSION 

The findings of this review highlight the compelling potential of a combined 

chitosan and whey powder strategy for intestinal disease prophylaxis. The synergy 

https://scientific-jl.com/luch/


 

 

https:// journalss.org/index.php/luch/                                    Часть-68_ Том-6_Мая-2026 427 

arises from the complementary mechanisms of action of the two compounds. 

Chitosan acts primarily as a physical and chemical modulator within the gut—

binding toxins, strengthening the mucosal barrier, and selectively inhibiting 

pathogens [3, 4, 6]. Whey powder, in contrast, functions as a nutritional prebiotic, 

actively nourishing and stimulating the growth of the beneficial microbiota that 

underpins gut health [5, 13, 17]. 

This dual-action approach addresses multiple facets of intestinal health 

simultaneously. While chitosan can "clear the path" by binding harmful elements, 

whey "rebuilds the community" by feeding the good bacteria. This comprehensive 

strategy is more robust than using either agent alone. It moves beyond simple 

pathogen reduction to focus on restoring a resilient and functional gut ecosystem, 

which is the cornerstone of long-term digestive health and disease prevention [14, 

16]. 

The evidence reviewed aligns with the broader scientific understanding that gut 

health is a complex interplay between the physical barrier, the luminal environment, 

and the resident microbiota. By targeting all three components, the chitosan-whey 

combination offers a holistic prophylactic intervention [14, 15]. 

However, it is crucial to acknowledge the limitations of the current evidence 

base. Many of the studies cited are based on in vitro models or animal trials [7, 8, 

18]. While these provide valuable insights into mechanisms of action, there is a clear 

need for well-designed, large-scale human clinical trials [11]. Future research should 

focus on validating these synergistic effects in human populations, determining 

optimal dosage ratios, and investigating the long-term safety and efficacy of this 

combined intervention. 

CONCLUSION 

In conclusion, this review consolidates scientific evidence indicating that both 

chitosan and whey powder are potent natural agents for supporting intestinal health. 

Their individual benefits are significantly enhanced when used in combination. The 
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synergistic action of chitosan's barrier-protective and toxin-binding properties with 

whey's prebiotic and nourishing effects creates a powerful, multi-targeted approach 

to preventing intestinal diseases. This combination represents a promising strategy 

for maintaining gut microbiome balance, strengthening the intestinal barrier, and 

reducing the risk of dysbiosis and inflammation. It is a compelling candidate for 

integration into preventive health regimens, pending further confirmation through 

rigorous clinical trials. 
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