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 Probiotics are helpful living bacteria that have been shown to provide 

health benefits for humans and other animals. primarily used to maintain 

a healthy balance of microorganisms in the gut, which has beneficial 

consequences on the host organism, including promoting development 

and health. Most often, Bifidobacterium and Lactobacillus strains are 

what people take for the health benefits of these bacteria. Reduced 

lactose intolerance symptoms, gut microbiota modulation, and enhanced 

digestion are just a few of the ways in which probiotics have shown 

promise as treatment choices for a range of conditions, including 

antibiotic-associated diarrhea, inflammatory bowel disease (IBD) and 

atopic dermatitis. Probiotics have antagonistic effects on a wide variety 

of microorganisms through a number of mechanisms, including 

modulation of the gut flora, adherence to the mucosa and epithelium, 

fortifying of the gut epithelial barrier, and modification of the immunity 

to provide an choices to the host. There has been a rising demand for 

foods containing probiotics in recent years. In this article, we will 

discuss the evolution of probiotics, their mechanisms of action, their 

health advantages, and the disorders they may treat, as well as their 

applications in the health and food industries. 
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1. Introduction 

In 1965, Lilly and Stillwell were the first to use the word "probiotic" to characterize growth-promoting 

substances produced by microorganisms [1]. Scientifically speaking, the term "probiotic" refers to a 

chemical compound produced by one type of protozoan that can stimulate another type of protozoan; this 

term has been applied to the nutrients added to animal feed in order to improve the animals' health by 

influencing the gut microbiome positively [2]. Simply put, probiotics are defined as live microorganisms 

that confer a health benefit to the host when dispensed in acceptable amounts by the Food and Agriculture 

Organization of the United Nations and the World Health Organization (FAO-WHO). They are typically 

used to maintain a healthy balance of the microflora of the gastrointestinal tract [1], [3]. This concept has 

evolved over time to include host-specific benefits like a boosted immune system [4]. In particular, many 

functional foods and nutritional supplements include probiotic bacteria strains; these include 
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Bifidobacterium and Lactobacillus, which are the dominant and subdominant groups of duodenal ad peptic 

micro flora, separately [5- 7]; and Saccharomyces boulardii yeast, which has been displayed to have health 

benefits [8]. When taken orally, they aid in the treatment and prevention of certain diseases. Since the dawn 

of time, humans have employed probiotics like yogurt, dairy product and other fermented nutriment and 

supplements to help with digestive problem such microbial stability interruption, aberrant intestinal balance, 

nausea, vomiting, dyspepsia, bloating, stomach discomfort, abscess, and lack of craving [9]. Probiotics have 

been shown to play an important role and have positive effects on a wide variety of immunological 

illnesses, such as antibiotic-associated diarrhea, inflammatory bowel disease (IBD) and atopic dermatitis as 

shown in a large body of prior research. In addition, there are claims that it can treat a variety of other 

medical conditions, such as hypertension (by regulating the host immune system), allergies, mammary 

cancer prevention, eczema in children, active ulcerative colitis, obesity, a significant reduction in the rate of 

viral-associated respiratory harm, and neonatal necrotizing enterocolitis [10- 16]. 

 

2. What are Probiotic 

It originally meant "for life" in Greek. Probiotics have been explained in a variety of ways throughout the 

course of the last century as research into their mechanisms of action and positive effects on human health 

has progressed. Many efforts have been made to define the word "probiotic." Back in 1965, Lilly and 

Stillwell described the first of its kind. Probiotics are "substances released by one bacteria that encourage 

the development of another," as described by Lilly and Stillwell. In the future, in 1974, Parker characterized 

them as "organisms and chemicals which contribute to gut microbial equilibrium" [17]. In 1989, after 

establishing an improvement over Parker's definition, Fuller proposed the following definition for 

probiotics: "live microbial feed supplement, which beneficially impact the host (animal or human) by 

enhancing its gut microbial balance" [18]. When properly administered to an animal or human, probiotics 

have a positive effect on the host by enhancing the qualities of the existing microflora, as outlined by 

Havenaar and Huis In't Veld. [19]. A probiotic is "a preparation of or a product containing live, specified 

microorganisms in sufficient quantities, which affect the microflora via implantation or colonization, in a 

compartment of the host and, through that, exhibit beneficial effects on host health," as defined by 

Schrezenmeir & de Vrese [17]. At long last, probiotics have been formally classified by the FAO-WHO as 

"live microorganisms that when supplied in suitable proportions bestow a considerable health benefit on the 

host" [20]. This concept was subsequently validated by the International Scientific Association for 

Probiotics and Prebiotics (ISAPP) and Probiotic as the most widely accepted definition of probiotics [21]. 

Cultures based on food have gained notoriety because of the attention paid to the role they play in 

maintaining health [22]. These beneficial and helpful bacteria are swallowed as part of probiotic treatment, 

where they are introduced to the gut flora for therapeutic purposes. This leads to an abundance of helpful 

bacteria, which competes with dangerous bacteria for food and eventually starves them to death [23]. 

Probiotics are involved in a variety of physiological processes that benefit human health [24]. Bacteria that 

colonize the intestinal epithelium are responsible for producing the beneficial effects of eaten probiotics. 

Many harmful bacteria are unable to survive the presence of probiotics and their subsequent adhesion to the 

intestinal mucosa [25]. 

 

3. Mode of action 

When taken internally, probiotics may combat the effects of potentially harmful microflora in the intestines. 

Probiotics have been shown to have significant dormant in preventing burgeoning of dangerous microbes 

such as Clostridium perfringens [26], Campylobacter jejuni [27], Salmonella enteritidis [28], Escherichia 

coli, Shigella, Staphylococcus, Yersinia, Campylobacter coli [29], [30], and Listeria sp. 

 

Another study found that the procedure of working of these microbes was connected to a wide range of 
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factors, including their colonization resistance, phagocytosis stimulation, antimicrobial compound 

production, anti-mutagenic effects, impact on enzyme activity and enzyme delivery and chemokine 

production, [31]. 

 

In this way, probiotics' primary mechanisms of action include improving the integrity of the gastric 

epithelial barrier, adhering to the intestinal mucosa, and simultaneously inhibiting microorganisms 

adhesiveness; competitively excluding pathogenic microorganisms; producing anti-microbial substances; 

and modulating the immune system [31] (Fig. 1). 

 

 
(Fig. 1). Major mechanisms of action of probiotics 

 

4. probiotics and food products 

Milk powders, dairy compounds soft and hard cheeses, and ice cream are some of the most common dairy 

products that include probiotics [32- 34]. There has been a rise in the use of other foods as transporters for 

probiotics because they provide an ideal environment for probiotic viability and development. This is in 

part because some people are allergic to milk and hence cannot eat them. Some examples of these 

alternatives are pork sausages, capsules, freeze-dried preparations, and fruit liquids made from malt [35- 

37]. Aside from the proliferation of vegetarian options, soy-based probiotic meals have also emerged [38], 

[39]. Other studies demonstrated that the mechanism of action of these microorganisms was connected to a 

wide range of factors, including brunt. on enzyme activity and delivery, stimulation of endocytosis, 

production of disinfectant compounds, their antipathy to occupation, anti-mutagenic effects and production 

of chemokines [31]. 

 

In this way, probiotics' primary mechanisms of action include improving the integrity of the gut epithelial 
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barrier, adhering to the intestinal mucosa, and simultaneously inhibiting pathogen adhesion; competitively 

excluding pathogenic microorganisms; producing antiseptic substances; and modulating the immune system 

(Fig. 1). 

 

5. Health benefits of probiotics 

Including the use of probiotics may promote intestinal health by repairing the barrier that separates the 

digestive tract from the rest of the body. boosting the expression of genes involved in cell signaling has 

been proposed as a means to improve intestinal integrity [40]. Using the T84 cell barrier model, researchers 

have shown the regulatory influence of Lactobacillus strains on a number of genes encoding binding 

proteins. In addition, incubation of Lactobacillus strains with intestinal cells has a major impact on the 

phosphorylation of binding proteins and recurrence of management of protein kinase C delta isoforms [41]. 

The epithelial barriers are one thing probiotics can fix once they've been damaged. By repairing T84 and 

Caco-2 mucosal cells, Escherichia coli Nissle avert the mucosal barrier upset bring about by 

Enteropathogenic Escherichia coli [42], [43]. 

 

Indirectly, probiotics improve immunity and strengthen the immune system via the interaction of lactic acid 

bacteria with immunocompetent cells, which in turn alters the production of cytokines and has knock-on 

effects on the immune system as a whole [43]. 

 

probiotics reduce serum cholesterol. Several reasons for this effect have been postulated. Short-chain fatty 

acids (SCFAs) are produced from oligosaccharides, cholesterol is coprecipitated with deconjugated bile, 

and cholesterol is converted to coprostanol; all of these processes are hypothesized to occur in probiotics. 

BSH activity has been identified as the primary method through which probiotics lower cholesterol [44- 

46]. 

 

Also, probiotics shown to have antimetastatic and antiangiogenic properties on murine breast cancer cells, 

resulting in the upregulation of tissue inhibitors of MMPs, which is a key step in cancer prevention 

(TIMPs), In this way, probiotics are a key component in stopping the spread of cancer [46]. 

 

Due to the high cost of treating oral diseases, probiotics are increasingly being used to combat gum disease 

and other mouth- and throat-related illnesses [43]. 

 

Enhancement of the gut epithelial barrier, adhesion to intestinal mucosa, and concurrent inhibition of 

pathogen adhesion, competitive exclusion of pathogenic microorganisms, production of anti-microbial 

substances, and modulation of the immune system are the primary mechanisms of action of probiotics (Fig. 

1). 

 

More and more studies are being conducted now on the beneficial interest of probiotic bacteria on 

individual wellbeing and illnesses [47- 50]. 

 

6. The most important and common studied probiotics: 

Most research has focused on the probiotic strains bifidobacterium and lactobacillus, which are used in 

medical foods to promote digestive health and flora in the vagina, as well as in the treatment of irritable 

bowel syndrome and ulcerative colitis [51]. Short-chain fatty acids are produced when the bacteria 

bifidobacterium and lactobacillus break down sugars (SCFAs). Bacteria of both genera are common in the 

digestive tracts and vaginae of animals. Although metabolically, Bifidobacterium and Lactobacilli are quite 

similar, the latter group has over 170 identified species and a significantly wider range of phylogenetic, 
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phenotypic, and ecological variation. Mammals have the bacterial genus Bifidobacterium in their digestive 

systems, vaginae, and mouths. Gram-positive bacteria are rod-shaped and rely on glucose for energy instead 

of oxygen. Members of the phylum Firmicutes, like Lactobacillus, have Gram-positive cell walls, are non-

spore producing, have a rod-shaped morphology, and rely on transport activities for life since they have 

trouble manufacturing amino acids and other cellular building blocks. Dairy products like cheese and yogurt 

rely on lactobacilli because of the bacteria's strong tolerance for low pH settings, which enables them to 

endure the gastrointestinal tract's erratic pH levels. Among probiotic bacteria, Lactobacillus acidophilus is 

often regarded as among the most beneficial. For example, yogurt uses Lactobacillus bulgaricus, which is 

widely utilized in the food industry. It's utilized to keep milk fresh and is present in other naturally 

fermented foods as well [52]. 

 

7. Recommended uses: 

1- antibiotic-associated diarrhoea: Antibiotic-associated diarrhea is a frequent medical condition that 

probiotics are used to treat (AAD). Clinical trials have evaluated a wide variety of bacterial strains for their 

ability to reduce AAD, including those belonging to the Bacillus, Bifidobacterium, Clostridium, 

Lactobacillus, Lactococcus, Leuconostoc, and Streptococcus genera [53]. 

 

One research found that the use of these multispecies probiotics dramatically decreased AAD in the elderly. 

These outcomes are come-through with those of earlier outcomes showing that older people who took 

probiotics containing Lactobacillus acidophilus had a lower incidence of AAD [54]. Probiotics with L. 

acidophilus have been confirmed to be advantageous in avoiding AAD, and a recent meta-analysis assert 

this opportunity. However, L. rhamnosus-containing probiotics have not been establish to be efficient [55]. 

However, probiotics weren't always given at the beginning of antibiotic therapy; sometimes they were given 

up to 7 days later. study Only 2.8% of people reported experiencing negative side effects, and those 

occurrences were not related to probiotic usage. One research has shown that L. rhamnosus is safe for usage 

even among the elderly [56], [57]. 

 

Observations made in a research indicated Diarrhea rates and the total number of patients assigned to each 

treatment group were reported by all 17 trials. Whereas 17.7 percent of the control group had AAD, only 

8.0 percent of those taking probiotics did. There was a statistically significant decrease in the occurrence of 

AAD among those who took probiotics, according to the combined data [58]. 

 

2- Irritable bowel syndrome: Clinical studies where patients were randomly accredited to receive either a 

placebo or a probiotic supplement have shown promising benefits. Previous research has shown that certain 

probiotics, like Lactobacillus acidophilus NCFM, can alter the expression of pain receptors in the 

gastrointestinal tract of mice and humans. 

 

Furthermore, Bifidobacterium was able to normalize interleukin levels in patients with IBS in one of the 

trials we identified. Depression ratings have been shown to improve with Bifidobacterium longum 

supplementation in IBS patients. 

 

It's interesting to note that this effect, as well as the reduction in depression, seemed to be most pronounced 

in people who experienced complete resolution of their IBS symptoms. 

 

It's possible that probiotics are safe, and that they may help with digestive issues including slow bowel 

movements, diarrhea, and constipation [59], [60]. 

 



S. N. Muhsin, A. A. Abass and A. L. M. Al-Shareefi, 2022                                  Azerbaijan Medical Journal 

 

6034 
 

8. CONCLUSION 

The uses of probiotics are very important for Specific diseases such as antibiotic-associated diarrhea, 

inflammatory bowel disease (IBD) and atopic dermatitis, Lactobacillus and Bifidobacterium are the most 

important and common probiotics and these have Promising future for adults and children In preserving 

minor altitude of the pathogens in the stomach; in corporation with antibiotic treatments. 
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