
 

 

 
 

R
E

V
IE

W
 A

R
T

IC
L

E
 

 

 

 

 
Volume 17 Number 5 (October 2025) 682-694 

DOI: http://doi.org/10.18502/ijm.v17i5.19876 
 

Application of Saccharomyces boulardii in feed to improve health, wellness 

and productivity 
 

 
Alaleh Zoghi, Kianoush Khosravi-Darani*

 

 

 
Department of Food Technology Research, Faculty of Nutrition Sciences and Food Technology, National 

Nutrition and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, 

Iran 

 
 

Received: July 2024, Accepted: September 2025 

 
ABSTRACT 

 

 
One of the main pillars of human health depends on healthy nutrition. Chicken makes up a significant part of human nu- 

trition particularly in societies experiencing economic inflation and severe disruptions to people's livelihoods. So livestock 

and poultry pose a crucial impact on food safety and immunity. Probiotics have acquired worldwide acceptance as a healthy 

ingredient for usage as a potential feed supplement to reduce food-borne diseases and confirm food hygiene from farm to 

fork. Feed additives containing live yeast, e.g. Saccharomyces boulardii, and yeast derivative products can increase feed in- 

take and intestinal health, and improve productivity. This probiotic, non-pathogenic yeast possesses several health-beneficial 

properties for poultry and livestock. However, it was previously believed that yeast did not have an effective probiotic effect 

in chicken and poultry. In this review, the advantages of using Saccharomyces boulardii has been introduced as a probiotic 

for poultry and livestock. This comprehensive analysis explores the multifaceted applications of probiotics in animal feed 

from health and AMR perspectives, examining their mechanisms of action, benefits, and potential to transform sustainable 

animal production practices. 
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INTRODUCTION 

 
Livestock and poultry have been and will continue 

to be critical to human well-being. Nutritional scien- 

tists, microbiologists, and biochemists have placed a 

high priority on developing techniques to enhance 

poultry and livestock output over the past 30 years 

(1). To accomplish the aforementioned objectives, ap- 

plication of probiotic in the livestock and poultry feed 

is growing to avoid antimicrobial resistance (AMR) 

(2). Probiotics are live microorganisms that, when ad- 

ministered in sufficient doses, can improve the host's 

health. Probiotics are typically advised to assist in 

improving host defenses and speeding up the recov- 

ery from sickness. Health beneficial impacts depends 

on strain, dose, duration of probiotic consumption, as 

well as the physiological state of the host (3). Probiot- 

ics are alternative to antimicrobial growth promoters 

(AGPs) in livestock and poultry production systems. 

The poultry industry, which contributes 37% of glob- 

al meat production, along with other livestock sec- 

tors, faces mounting pressure to reduce antibiotic use. 
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Yeasts, either live strains or derivatives of their cell 

walls, are a significant source of probiotic products. 

The demand for natural and organic poultry and live- 

stock products has increased, leading to greater use 

of probiotics. Probiotics are appealing to consumers 

who prefer products with minimal synthetic additives 

or antibiotics. Probiotics can improve meat and egg 

quality, which is beneficial as the global population 

grows (4). 

The probiotic properties of Saccharomyces cerevi- 

siae strains have been studied several times. Also, S. 

cerevisiae has long been a part of the diets of domestic 

animals. S. cerevisiae var. boulardii is a unicellular, 

low-cost active yeast with probiotic potential proper- 

ties. S. boulardii is one of the most well-known yeasts 

used as a feed supplement in poultry and livestock. 

S. boulardii has been discovered to enhance intesti- 

nal health, trigger innate immunity, and collaborate 

with intestine-resident microorganisms to safeguard 

the intestinal mucosa when taken orally. S. boular- 

dii with anti-inflammatory properties is enriched in 

nutrients and modulates the host immune response 

(5). According to studies, S. boulardii helps to break 

down dietary phytate to increase the nutritional value 

of feed (6). Furthermore, its probiotic actions facili- 

tate intestinal transit, thereby improving host immu- 

nity, nutrient absorption, and digestion (7). 

In the past ten years, a lot of research and review 

articles have been written regarding the use of S. 

cerevisiae for poultry and livestock. So, a review is 

required to indicate the potential of S. boulardii for 

use in poultry and livestock farms in various aspects. 

Thus, the aim of this review article is to investigate 

the evidence for the application of S. boulardii in 

poultry and livestock fields. This overview includes 

a summary of the S. boulardii introduction and an 

explanation of this yeast’s health effects and mecha- 

nisms of action on poultry and livestock. Finally, the 

significance of this yeast on production parameters in 

poultry and livestock farms is described. 

 
Search strategy. This section describes how the lit- 

erature for review was chosen. ISI Web of Knowledge, 

Science Direct, Scopus, PubMed, and Google Schol- 

ar were explored for articles limited by language. To 

find additional articles, the reference lists of each ar- 

ticle were thoroughly reviewed. Hand searches were 

carried out on other papers cross-indexed by authors, 

comments, reviews, meeting abstracts, and books. 

Search  terms  included:  probiotics,  Saccharomyces 

boulardii, yeast, poultry, livestock, and associated 

author names. 

 
Saccharomyces boulardii. Saccharomyces species 

are known especially S. cerevisiae and S. boulardii 

(8). This yeast grows rapidly with a wide ability to 

metabolize carbohydrates (9). S. cerevisiae strains 

have been used for brewing and baking for a very long 

time. S. boulardii, a closely related strain, was found 

in 1920 by Henri Boulard, a French microbiologist 

who was in Indo-China looking for new yeast strains 

that could be used in fermenting processes (10). 

S. boulardii has oval to spherical cells that are 

around 3 µm thick and 2-10 µm long. By budding 

and unifying, this yeast is capable of both sexual and 

asexual reproduction. The existence of mannose, 

glucose,  and  N-acetylglucosamine  in  S.  boulardii 

was established by biochemical characterization up 

to 20%, 90%, and 2%, respectively. Its lateral cell 

wall consists of 1-2% total dry-weight straight chitin 

chains (11, 12). Because of its adaptable genome, S. 

boulardii is of particular interest. Its genome is 22% 

similar to the hominid genome (13). 

S. boulardii has a 37°C optimal development tem- 

perature. It is resistant to low pH and can also tol- 

erate bile acids, which makes it more competitive in 

the gut microenvironment, whereas other S. cerevi- 

siae strains do not thrive in acidic pH levels and pre- 

fer lower temperatures (30-33°C) (14). Additionally, 

changes in the microbiome increase short-chain fatty 

acid production in both Saccharomyces species. Fur- 

thermore, pathogens can be eliminated directly using 

secretory antimicrobials. S. boulardii can also agglu- 

tinate pathogens (15). S. boulardii is an extensively 

utilized and researched direct-fed microbe in live- 

stock and poultry. Based on the available data, there 

is no strong justification for using Saccharomyces in 

animal feed, except for the proven health benefits of 

S. boulardii in humans (9). S. boulardii also offers nu- 

tritional value (12). However, studies indicate that S. 

boulardii can readily accumulate harmful elements 

such as lead, cadmium, arsenic, and mercury (16). 

 
The implication of S. boulardii for domestic an- 

imals’  health.  The  health-promoting  effects of  S. 

boulardii for poultry and livestock are generally illus- 

trated in Fig. 1. The following criteria can be used to 

identify the potential mechanisms behind the health 

benefits of S. boulardii as an effective probiotic in an- 

imal production: 
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Fig. 1. Health-promoting effects of Saccharomyces boulardii for poultry and livestock 
 

 
 

Adhesion capacity to intestinal cells (i), feed digest- 

ibility (ii), stimulation of digestive enzyme activity 

(iii), immunostimulant impact (iv), high acidity toler- 

ance (v), bile salts resistance (vi), and improvement of 

gut morphological structure (vii) (17). 

 
Health effects of S. boulardii for livestock. In- 

creased IgM and IgA activity against pathogens, 

improved mucosal immunity, bioremoval of my- 

cotoxins, improved gut microbiota, and a reduction 

in postweaning diarrhea are all potential benefits of 

yeast supplements in livestock feed (18). Also, the 

advantages of yeast as a probiotic in livestock feeds 

were detailed in a study (19). According to their find- 

ings, adding live yeast can enhance fiber digestibili- 

ty, reduce infection growth, produce antibiotic com- 

pounds, improve gut structure, and boost the immune 

system. 

The gut is the site of nutrient absorption as well 

as the animal's first line of defense against infections 

and other hazardous chemicals. S. boulardii may play 

a substantial function in immunomodulation in this 

anatomical site (20). Magalhães et al. (21) attempted 

to evaluate certain innate immune system parame- 

ters in vivo and discovered that feeding yeast culture 

products to calves was not effective. According to 

their results, the presence of oligosaccharides in yeast 

culture could have increased neutrophil phagocytic 

activity. 

Zhang et al. (22) discovered that using S. boular- 

dii mafic-1701 decreased the pro-inflammatory cy- 

tokines IL-6 and TNF-α levels in weaned piglets. In 

another study, S. boulardii was found to reduce IL-6 

and TNF-α levels in rat ulcerative colitis carcinogen- 

esis models (23). 

The microorganisms in the mammalian gut are 

extremely diverse. The gut is thought to be home to 

500-1000 bacterial species. The gut microbiota and 

the host have a symbiotic relationship. As Zhang et al. 

(22) discovered in the colon of weaned piglets, Pro- 

teobacteria were more prevalent after oral intake of 

feed supplements such as S. boulardii than Firmic- 
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utes and Bacteroidetes. 

A healthy calf will grow quickly and perform well 

in the future (21). Calves may experience heat stress 

as a result of stressful environmental variables, in- 

cluding higher temperatures and excessive humidity. 

Due to decreased feed intake, compromised homeo- 

static processes, and changed physiological condi- 

tions, including the endocrine and immunological 

systems, calves exposed to heat stress perform poorly 

in terms of growth. As a result, decreased feed intake 

and decreased physiological responses may occasion- 

ally result in calf death, calf diarrhea outbreaks, and 

poor growth (25). When S. boulardii CNCM I-1079 

is added to milk replacer, it can decrease the harm- 

ful effects of heat stress on Holstein dairy calves (26). 

In contrast, a prior study found that after giving S. 

boulardii to calves through oral infusion, neither the 

calves' development nor their ability to consume dry 

matter improved (27). These findings imply that S. 

boulardii can increase dry matter intake while having 

no impact on body weight gain in calves at this stage 

of their growth cycle. 

 
Health effects of S. boulardii for poultry. Using S. 

boulardii can help prevent diarrhea in chiecken (28). 

According to a recent study, S. boulardii was effective 

to increase enzyme activities, improve morphology, 

and  induce  cytokine  production  in  the  duodenum 

(7). Also, adding S. boulardii to bird diets has been 

demonstrated to improve the sensory and qualitative 

attributes of meat generated from animals as well as 

the immune response of the birds (29). 

 
The function of S. boulardii as a pathogenic 

bacteria reducer. Increased resistance to infection 

by enteric pathogens such as Salmonella, Campylo- 

bacter jejuni, C. perfringens, or E. coli is a benefit of 

yeast probiotic supplements in poultry (30). Because 

of  S.  boulardii's  antagonistic  effect, it  can  lessen 

pathogens' transmission and emission, reduce perme- 

ability of diarrhea, improve clinical signs, enhance 

immunity, and cause overall health and disease resis- 

tance. Also, they suppress foodborne pathogens like 

Salmonella, E. coli, and Campylobacter, thus improv- 

ing nutrient absorption and intestinal digestion, and 

also supporting a healthy microecological state (2). 

Campylobacter is present in farm area, and causes 

campylobacteriosis in broilers (31). S. boulardii can 

inhibit its growth in poultry (32). 

According to Abudabos et al. (33), broilers infect- 

ed with Salmonella who were fed diets supplement- 

ed with Bacillus subtilis, S. boulardii, and oregano 

showed improvements in plasma total protein and 

glucose levels. Probiotics' capacity to enhance dietary 

protein digestion and utilization by raising the small 

intestine's absorptive efficiency may be responsible 

for the rise in blood protein levels. It is still unknown 

how S. boulardii reduces Salmonella colonization. 

Potential mechanisms include yeast's ability to agglu- 

tinate pathogens such as Salmonella and E. coli, both 

of which express mannose-specific type-1 fimbriae 

(34). 

The impact on gut microbiota and protection 

against Campylobacter jejuni infection in broilers are 

reported after consumption of 109 CFU/kg of S. cere- 

visiae boulardii CNCM I-1079 (31). It also suppressed 

Salmonella colonization in the caeca of broilers, and 

intestinal properties were improved in poultry fed 2.5 

g yeast culture/kg of feed (35). Produced metabolites 

have the capacity to suppress pathogenic flora while 

boosting commensal bacteria (24). Recent research 

suggests that feeding S. boulardii CNCM I-1079 to 

calves during thermal neutral and heat stress periods 

increased the population of fecal yeast (26). 

There are several hypothesized ways by which S. 

boulardii inhibits infections, including competition 

for resources, competition for colonization sites on the 

intestinal epithelium, generation of toxic substances, 

including volatile fatty acids and bacteriocins, and 

immune system modulation. One, more than one, or 

all of these processes may be present in the inhibition 

process in a balanced manner (36). 

 
The function of S. boulardii as an antibiotic al- 

ternative. To prevent illnesses and increase produc- 

tivity, antibiotics are added to livestock and poultry 

feed at sub-therapeutic levels. Howeever, microbial 

resistance, and antibiotic residues in meat and eggs 

are new problems in this context (37). So, use of an- 

tibiotics as growth promoters has been forbidden in 

the European Union since 2006 while dietary pro- 

biotics, such as S. cerevisiae and S. boulardii, have 

been employed as immunomodulators and antibiotic 

substitutes (36). 

 
Mode of action of S. boulardii. Determining the 

mechanisms of microbial colonization within the di- 

gestive system is critical (38). S. boulardii possess a 

few different mechanisms as a therapeutic probiotic, 

which are summarized in Fig. 2. 
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Fig. 2. Different types of Saccharomyces boulardii's mechanisms of action as a therapeutic probiotic 

 
S. boulardii exerts its beneficial effects through 

bio-regulatory functions, such as microbial antag- 

onism and immune stimulation (1). Rajput et al. 

demonstrated that S. boulardii regulates intestinal 

morphological  ultrastructure, however,  the  precise 

mechanism remains unknown. During its intestinal 

transit, it also secretes polyamines, primarily sper- 

mine and spermidine, which impact protein synthesis 

(5). 

S. boulardii is one of the few yeasts that can develop 

quickly in anaerobic environments by consumption 

of oxygen in ruminal fluid (39). Nutritional rivalry 

and delivery of nutrients, which cause stimulation of 

the growth of rumen bacteria and anaerobic fungi, are 

other possibilities for the in vivo mode of action (40). 

S. boulardii exhibited antibacterial activity for the 

following reasons: (i) synthesis of protease, an extra- 

cellular enzyme (ii) enzyme-based proteins secretion, 

by inhibiting the destructive microbes’ growth. This 

yeast facilitates digestion through enzymatic action 

and creates lactic acid (42). It is possible that S. bou- 

lardii's beneficial effects on intestinal detoxification, 

modulation of intestinal mucin dynamics, immuno- 

modulation, and stimulation of secretory IgA secre- 

tion in the gut could explain S. boulardii's ability to 

reduce pathogens such as Salmonella (43). 

Mannose residues and cell wall proteins of S. bou- 

lardii are responsible for attachment to gut receptors, 

lowering the likelihood of pathogenic bacteria attach- 

ing to active sites. If pathogen has already adhered, 

probiotic therapy may greatly increase the expression 

of exogenous sugars, which can hinder pathogenic 

microbe attachment to the gut mucosal layers (44). In 

poultry, it has been proposed that mannan-oligosac- 

charides in S. boulardii cell walls agglutinate to the 

pathogenic bacteria's Type-1 fimbriae structures, pre- 

(iii) SO gas and toxins excretion, which can inhibit venting their colonization of the gut lumen (34). Since 

the efficacy of Clostridium difficile toxins, (iv) hy- 

drophobicity of cell surface, which is responsible for 

the attachment of patient’s intestinal lining to S. bou- 

lardii (41). Also, S. boulardii in feed has been shown 

in studies to decrease the gut pathogens population 

the animal body cannot produce the α-glucans com- 

ponent of the yeast cell wall, and they are not a part 

of its body, pattern recognition receptors in the lumen 

recognize them as pathogen-associated molecular 

patterns. The innate immune system's natural killer 
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cells, macrophages, and neutrophils are involved in 

this response (45). 

Many positive impacts of yeasts are proposed to 

stimulate immune modulation due to β-D-glucan of 

the yeast cell walls (46). According to Shen et al. (47), 

yeast cells’ ability to offer these advantages is due 

to the nature of the cells themselves. The effects of 

yeast cells are assumed to be caused by specific sugar 

types, particularly α-D-mannans and β-D-glucans, 

which make up significant portions of the cell walls 

of S. boulardii. 

Various strains of S. boulardii have been utilized to 

improve nutrition, health, and production qualities in 

a wide range of livestock and poultry animal species, 

with some studies revealing quantifiable improve- 

ments and others showing no impact (48). 

 
Effect of S. boulardii on production parameters. 

Several studies on the impact of S. boulardii on ru- 

minant performance parameters have been published. 

There is research on the efficacy of this yeast on milk 

production, which revealed that S. boulardii in- 

creased milk yield and that yeast supplementation had 

no impact on milk composition (49). Additionally, the 

growing benefit of including S. boulardii in ruminant 

feed (such as increased heart girth, live weight, height 

at withers, and cut-out yields) has been reported (42). 

According to Shen et al. (47), adding 0.5% yeast im- 

proves nursery pig production traits, which supports 

the findings of Gao et al. (35), who discovered that 

adding yeast improves daily gain in pigs. The ob- 

served increase in litter and pig weight gains in yeast 

could be attributed to a variety of factors, including 

enhanced sow milk production and milk quality, as 

well as improved nutrient digestibility (49). Parada et 

al. (50) reported the impact of probiotic S. boulardii 

RC009 and Pediococcus pentosaceus RC007 on pig 

meat composition and increased essential omega-3 

fatty acids after slaughte. 

Experiments have revealed disparities in perfor- 

mance after feeding S. boulardii to calves both be- 

fore and after weaning. Some studies observed much 

higher pre-weaning consumption, while others found 

no  significant differences. Others  reported  that  S. 

boulardii has a favorable effect on dry matter intake 

just after weaning. Dry matter intake could be influ- 

enced by a variety of factors, such as the composition 

of the diet or the calves' physiological status, dosage, 

and feeding technique (24). The average daily gain is 

proportional to the amount of dry matter consumed. 

Higher dry matter intake is likely to result in high- 

er average daily growth. However, the average daily 

increase was not statistically different, corresponding 

to the lack of changes in dry matter intake in most 

studies. 

Numerous studies have examined the impact of S. 

boulardii on a variety of chicken performance factors, 

such as immunological function, body weight gain, 

enhanced feed intake, and feed efficiency in broil- 

ers (36). Incorporating this probiotic in poultry pro- 

cessing suppressed pathogens and led health benefits 

(51). The findings of some researchers reported better 

weight gain and meat quality improvement in broil- 

ers fed yeast-based diets (52). Also, previous studies 

have shown that S. boulardii culture can improve the 

feed conversion ratio in laying chickens. The addition 

of yeast to layer feed increased egg and yolk weight, 

shell weight and thickness, and decreased yolk cho- 

lesterol (53). 

According to a study by Magnoli et al. (54), the 

whole yeast and its derivatives could increase the 

meat yield of broilers through their impact on the 

numbers of white blood cells, lymphocytes, and 

monocytes, which may be linked to a reduction in 

the stress induced by Salmonella lipopolysaccharide 

in broilers. Meat-typed chickens fed a diet containing 

S. boulardii had higher protein and fiber digestibility 

(42). The observed enhancement in fiber and protein 

digestion could be attributed to the ability of yeast to 

enhance useful microbes in the gastrointestinal tract. 

 
Dietary inclusion of S. boulardii-derived post- 

biotic. The metabolism of host-indigestible feed ele- 

ments is an important and well-understood activity of 

the gut microbiota. This capability of the microbiome 

significantly enhances the host's energy consumption 

from feed. The gut microbiota has impact on host's 

signal transduction and often act as regulators of host 

response (55). Postbiotic byproducts include bacterio- 

cins, short-chain fatty acids, proteins, and functional 

peptides (56). In other words, postbiotics are gener- 

ally viewed as preparations made from the bioactive 

substances generated in regulated fermentation pro- 

cesses by specific microorganisms, such as yeasts, 

that ultimately benefit the health of the target host as 

a newer category of products (57). 

Several metabolites associated with S. boulardii 

have been identified as potential postbiotics, includ- 

ing polyamines, organic acids, enzymes, vitamins, 

and phenolic compounds. In terms of intracellular 
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components, biofilms, mannoproteins, ß-glucans, and 

chitin have been noted for their technological appli- 

cations and health benefits (58). Among the various 

cell components, polysaccharides that constitute the 

cell wall structure have received the most attention 

from researchers. The polysaccharide composition of 

S. boulardii cell walls exhibits variability depending 

on the growth medium and strains. However, extant 

literature reports that the structure is composed of 

ß-glucans (65%), mannoproteins (35-40%), and chitin 

(2%) (59). Among the most extensively studied yeast 

postbiotics is beta-glucan, a polysaccharide present 

in the cell walls of yeast. Research has demonstrated 

that beta-glucans can enhance immune responses in 

animals by stimulating macrophages, promoting cy- 

tokine production, and improving gut barrier function 

(60). Moreover, mannoproteins, derived from yeast, 

have exhibited prebiotic properties by selectively fos- 

tering the proliferation of beneficial gut microbiota, 

such as Lactobacilli and Bifidobacteria. 

The incorporation of yeast-derived postbiotics into 

animal feed has emerged as a promising strategy to 

enhance animal health, optimize performance, and 

minimize reliance on antibiotics. The utilization of 

yeast postbiotics has yielded favorable outcomes in 

the domains of poultry, swine, and ruminant pro- 

duction, as evidenced by the observed enhancement 

in  growth  performance,  feed  efficiency, intestinal 

morphology, and immune function (61). Further- 

more, the natural origin of yeast postbiotics aligns 

with consumer demand for sustainable and environ- 

mentally friendly animal production practices. Most 

experts believe that yeast-derived products may be 

more effective when animals face illness or stressful 

conditions (24). Recent research revealed the role of 

postbiotics in the immune system (62). Abd El-Gh- 

any et al. (63) showed that combination of feed and 

postbiotic treatment has promising results in immune 

status of broiler chickens (64). Also, the postbiotics 

of Saccharomyces cultures definitely demonstrated 

potential successful effects in terms of increasing the 

animal’s development rate as well as decreasing intes- 

tinal pathogen colonization (65). 

In a review of the literature on supplements for 

food-producing animals, Broadway et al. (66) noted 

that the components of the S. boulardii cell wall inter- 

act with immune cells directly, bind bacteria to stop 

infections from colonizing, may have antioxidant and 

anticancer activities, and can improve growth perfor- 

mance and change metabolism. The yeast cell walls 

of S. boulardii contain mannan oligosaccharides, and 

they are a natural feed additive that encourage the de- 

velopment of useful bacteria in the gut while discour- 

aging the growth of harmful bacteria. The effect of the 

yeast cell wall (0.1% and 0.2%) on broiler growth has 

been reported (42). Johnson et al. (62) reported that 

in the presence of pathogenic C. perfringens, water 

treatment with postbiotic metabolites of S. boulardii, 

Lactobacillus reuteri, and L. acidophilus activated 

immunological responses. In an in vitro model of the 

intestinal mucosa, a combination of heat-inactivated 

probiotic strains, including S. boulardii, L. acidophi- 

lus, L. casei, L. plantarum, Bifidobacterium bifidum, 

L. rhamnosus, and Streptococcus thermophilus pro- 

tected the midgut from becoming infected with E. 

coli by lowering pathogenic penetration and paracel- 

lular permeability into the intestinal epithelium and 

returning tight linkage activity (67). 

Table 1 shows some of the recent studies, in which 

the impact of supplementation of poultry and live- 

stock diets with S. boulardii was investigated (68-75). 

Anyway, besides all the benefits of S. boulardii and 

its metabolites as a single or coculture system (76-79), 

S. boulardii has the potential to open new windows 

for human health by improving feed and food safety. 

 
The Antimicrobial resistance crisis in animal 

production. The extensive use of antibiotics in live- 

stock has created a significant public health challenge 

through the development of antimicrobial resistance. 

Since their introduction in the 1940s, antibiotics have 

been used not only for disease treatment but also 

as growth promoters in animal feed. The European 

Union's ban on antibiotic growth promoters in 2006 

(Regulation EC No 1831/2003) and the growing con- 

sumer demand for antibiotic-free products have ac- 

celerated the search for effective alternatives, with 

probiotics emerging as a leading solution. 

Research demonstrates numerous benefits of probi- 

otic supplementation in poultry by improving growth 

performance, pathogen reduction (Lactobacillus 

strains reduce Salmonella contamination in chick- 

ens,  Pediococcus  pentosaceus  produces  pediocin 

that inhibits Clostridium perfringens, Bacillus sub- 

tilis limits Campylobacter colonization), as well as 

gut health and even meat and egg quality. In cattle 

and other ruminants, probiotics reduce shedding of 

E. coli O157:H7, improve feed efficiency and nutrient 

digestibility, and enhance immune responses against 

respiratory pathogens like Mannheimia haemolytica. 
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Probiotic use in fish farming shows reduced mortal- 

ity from bacterial infections (e.g., Edwardsiella tarda 

in tilapia), improved immune defenses in species like 

rainbow trout, better growth performance and surviv- 

al rates (9, 11, 12, 21, 47, 71). 

 
Probiotics as a solution to antimicrobial resis- 

tance. The transition from antibiotics to probiotics 

addresses  AMR  through  several  key  mechanisms 

of reduced antibiotic use (by preventing infections 

and improving growth, probiotics decrease reliance 

on  therapeutic  antibiotics),  pathogen  control  with- 

out  resistance by  multiple  antimicrobial  strategies 

(competitive exclusion, pH reduction, bacteriocins), 

restoration of microbial balance, and reducing envi- 

ronmental AMR pressure. While promising, probi- 

otic use in animal nutrition faces several challenges, 

including  strain-specific effects (e.g.  Lactobacillus 

acidophilus improves egg production while L. plan- 

tarum is more effective against Salmonella), dosage 

optimization for each animal species and production 

system, stability issues, regulatory frameworks, and 

their synergy with essential oils. 

Current research on probiotics in livestock primari- 

ly investigated short-term effects; however, long-term 

studies are crucial to evaluate sustained benefits. Key 

areas of focus include understanding the molecular 

mechanisms of probiotic interactions with animal 

physiology, exploring synergistic effects between 

probiotics, prebiotics (synbiotics), and other natural 

additives. Further research should concentrate on 

utilizing advanced molecular techniques to identify 

optimal probiotic strains, elucidate their modes of ac- 

tion, and develop customized probiotic formulations 

tailored to specific livestock breeds and production 

systems (80). 
 

 
 

CONCLUSION 

 
The application of probiotics in livestock and poul- 

try feed represents a paradigm shift in sustainable 

animal production. By enhancing animal health 

through multiple mechanisms from competitive ex- 

clusion  to  immune  modulation,  probiotics  offer a 

viable solution to reduce dependence on antibiotics 

while maintaining productivity. Their ability to con- 

trol pathogens without promoting antimicrobial resis- 

tance addresses one of the most pressing challenges 

in modern agriculture. As research continues to re- 

fine probiotic formulations and application methods, 

their role in animal nutrition is poised to expand. The 

integration of probiotics into animal feeding strate- 

gies not only benefits animal health and welfare, but 

also contributes to broader public health goals by 

mitigating the global AMR crisis. With proper strain 

selection, dosage, and management, probiotics can 

help meet the growing demand for safe, sustainable 

animal protein in the 21st century. 

It has the potential to improve animal health and 

performance, enhance digestibility, and reduce 

pathogenic microbes. S. boulardii shows promise as 

a probiotic for poultry. Research indicates it can im- 

prove gut integrity, prevent bacterial translocation, 

and stimulate the immune system in chicks. More- 

over, both live and heat-killed forms of S. boulardii 

have demonstrated effectiveness. This offers a safe 

alternative to in-feed medications. S. boulardii plays 

its role in domestic animals through one of these 

mechanisms or their combinations: (i) decreasing the 

pathogens through competing for available sites, (ii) 

lowering the pH of the gastrointestinal tract via pro- 

ducing a wide range of organic acids, (iii) improving 

nutrient uptake and feed intake via direct nutritional 

influence, and (iv) decreasing bacterial enzymatic 

activity. More investigations could focus on clarify- 

ing the exact mechanism of action of S. boulardii in 

the domestic animal gut. 

However, the inconsistency in most of the results 

as reported by researchers could be related to these 

factors: S. boulardii dosage, the count of live cells, 

the impact of age and physiological status of the 

host animal, geographical differences, environmen- 

tal factors, the composition of the diet, the mode of 

administration, and production techniques. Also, the 

variability in experimental designs may contribute to 

the differences in reported results. Further research 

is  needed  to  elucidate  the  exact  factors  affecting 

the differences in experimental results. Also, more 

research is required to optimize dosage, explore its 

combinations with other probiotics, and expand re- 

search to various livestock species to determine its 

full potential and application. Unsolved problems are 

still its optimal dosages for poultry, its comparison to 

other probiotics, and safety concerns. 
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