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Abstract: Helicobacter pylori are a typical bacterium that affects a portion of the population in the world. Probiotics in combination with 

antibiotics to treat gastritis caused by Helicobacter pylori is an effective treatment that has fewer negative effects than antibiotics alone. In 

comparison to using antibiotics alone, probiotics plus antibiotic supplementation eliminate gastritis caused by H pylori. Antibiotic-based H. 

pylori treatment is only about seventy percent successful, and it comes with a slew of side effects. As a result, probiotics combined with 
antibiotics have a completely inhibiting effect on H. pylori caused by gastritis. Probiotics are beneficial in reducing H. pylori-related 

stomach discomfort, according to several in vivo investigations. Human studies looked at the efficacy of antibiotics and probiotics in 

combination, and the results showed that probiotics improved H. pylori gastritis reduction and inhibited H. pylori settlement. Despite this, 

no study has been able to show that probiotics alone are capable of eliminating H. pylori. Probiotics used in conjunction with antibiotics can 
reduce the antagonistic qualities induced by H. pylori abolition antibiotic activity, and hence have beneficial properties in H. pylori-infected 

people. Long-term intake of diets containing probiotic strains improves antibiotic action of H. pylori infection in humans, mostly by 

lowering the risk of antibiotic-related diseases.  
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1. Introduction 

Helicobacter pylorus is a gram-negative bacterium with 

curled or curved polar flagella. At the beginning of the 

1980s, the organisms were cultured from human gastric 

biopsies [1]. Bacterial infection is a major risk factor for 

severe and long-term gastritis and intestinal ulcers [2], [3]. 

Several in vitro and in vivo molecular and physiological 

studies have linked H. pylori infection, either directly or 

indirectly, to the spread of intestinal cancer [4].  [5] 

confirmed that H. pylori infection was linked to the majority 

of gastritis disease development. According to [6], chronic 

gastritis is caused by long-term H. pylori infection. The 

infection of the bacterium was the leading cause of stomach 

sores and intestinal abnormalities [7], [8]. According to an 

[9], epidemiological study, this pylori causes class-I 

carcinogen for stomach cancer. In developed countries, the 

rate of infection in adults is 20-50 percent, and in developing 

countries, the rate is close to 80 percent, which is linked to 

poor hygiene and living conditions [10], [11]. The likelihood 

of acquiring the disease increases with age. The infection is 

commonly acquired during childhood and persists if not 

properly treated. Infection rates are related to age, 

civilization, socioeconomic status, hygienic conditions, and 

the presence of bacteria [12], [13], [14]. The main reservoirs 

of H. pylori are the human intestine, which is the most likely 

source of disease transmission from person to person [15]. 

Infected women are the main source of H. pylori infection in 

their families, according to an epidemiological study [16]. In 

humans, the infection is a common cause of duodenal and 

stomach ulcers, with 13 out of every 20 people infected with 

the bacterium having an advanced ulcer infection. When the 

lining of the abdominal cavity is damaged by the acid 

produced in the stomach, the original flesh becomes 

revealed. The stomach wall produces hydrochloric acid, 

which is necessary for food digestion and also kills disease-

causing bacteria that are consumed with food. Some cells in 

the intestine's inner line and the duodenum produce a slimy 

wall that protects the bell and duodenum's covering from 

acids. There is usually consistency between the amount of 

acid you mark and the slimy protection [17]. If this 

equilibrium is disrupted, acid can damage the abdomen's 

facing, resulting in a sore. The infection can irritate the lining 

of the stomach or duodenum in certain people. This is known 

as gastritis, and it can be caused by a variety of factors, 

including vitamin B12 deficiency. In gastritis, the slimy 

protective wall is disrupted in some systems, and the amount 

of acid produced improves in some cases. This appears to 

allow the acid to irritate. When given as immunotherapy, a 

combination of antimicrobials can be cast-off in vivo to 

remove H. pylori, but none of the antimicrobials are active 

enough to exterminate the infection [1]. The primary mark 

suggested H. pylori extermination act consists of a 

combination of dual or additional antimicrobials and an acid-

suppressive medication [18]. However, action with many 

medications has revealed to be antagonistic properties that 

lead to the termination of the action [19], as well as 

imperfect efficiency, primarily in an antimicrobial fight [20].   

 

1.2. Identification of the Infection 

The presence of H. pylori infection can be established by 

hostile and/or non-invasive systems. Esophageal 

gastroduodenal endoscopy is required for hostile 

examinations. Endoscopy is used to find operation cases of 

the abdominal and duodenums, and the analysis of H. pylori 

is usually completed with urease testing, histology, and/or 

nation. All of these biopsy-based techniques are unfavorable 

to patients, carry a small but significant risk of 

complications, and are prone to sampling inaccuracy and 

contamination [21],[22]. Non-invasive tests are based on 

outlier models, with the most commonly used being the 

quick urea breath examination, fecal antigen testing, and 

serology [23]. 

 

1.3. H. Pylori infection treatments 

The H. Pylori disease has decreased to an average of 125 

percent in industrialized countries from an average of 60 

percent utilizing multi-drug treatment [24]. In contrast, 

multi-drug antimicrobial action has resulted in an increase in 
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antibiotic-resistant H. pylori in a majority of the country; for 

example, in Japan, 40 percent of the infection is resistant to 

antibiotics clarithromycin and amoxicillin and in Taiwan, 50 

percent of the infection is resistant to antibiotics 

clarithromycin and amoxicillin [12]. In Europe, three-way 

healing, which combines a proton drive inhibitor (PPI) with 

two antibiotics (clarithromycin and amoxicillin), is the 

current standard of care for eradicating H. pylori infection 

[25]. However, the activity of contagion is hampered by 

rapid bacterial resistance to drugs, poor compliance, an 

excessively high bacteria load, impaired mucosal immunity, 

early re-infection, and the occurrence of intracellular bacteria 

[26]. As a result, there is less of a need for new H. pylori-

specific compounds. 

 

1.4. Probiotics' role againest of H. pylori infection 

Probiotics are living microbes such as Lactobacillus spp., 

Bifidobacterium spp., and S. boulardii these confer a health 

benefit on the host when administered in adequate amounts 

[27]. Currently, the most widely used probiotics are lactic 

acid-producing microbes, primarily Lactobacillus sp. They 

have been proven to be beneficial in the treatment of a 

variety of intestinal illnesses, including severe 

communicable diarrhea and scarcity. Probiotics can be 

beneficial in H. pylori diseased patients for a variety of 

reasons. The multi-antibiotic treatment for H. pylori is less 

than 70 percent effective. However, it is classy and reasons 

lateral possessions and the advance of antibiotic fighting by 

H. pylori. Probiotics may now be a low-cost, broad 

alternative solution for avoiding or reducing H. pylori 

establishment. Physical studies confirmed that probiotic 

action reduces H. pylori-related intestinal irritation [28]. The 

study of [29], also revealed an improvement in H. pylori 

gastritis and a decrease in concentration after the 

administration of probiotics. In response to the animal, H. 

pylori-infected individuals experience mucosal irritation in 

the abdomen; specific drives develop illness complications, 

such as an ulcer in the abdominal or proximal duodenum and 

cancer in either the body or the antrum of the stomach. H. 

pylori infection extermination is not successful when using 

antibiotics as monotherapy or dual therapy using mixtures of 

an acid-suppressing agent and an antibiotic or two antibiotics 

without acid blockage. [30], discovered that using different 

Lactobacillus strains reduces H. pylori colonization and 

Helicobacter-induced gastric inflammation in murine 

mockups. Oral treatment with the culture-spent supernatant 

of L. acidophilus strain decreased H. pylori density, reduced 

H. pylori urease activity, and healed H. pylori-associated 

mucosal inflammation in unadventurous mice [31]. In 

precise hygienic mice treated with L. casei, there was a 

decrease in H. pylori concentration as well as intestinal 

irritation. The current interest in probiotics as healing agents 

against H. pylori is motivated not only by clinical data 

demonstrating the efficacy of probiotics in various 

gastrointestinal diseases but also by the pathogenic microbes' 

accumulative resistance to antibiotics and thus patients' 

increasing interest in alternative therapies. Eradication of the 

pathogens is required for the management of gastritis-related 

complications. A proton pump inhibitor, clarithromycin, and 

amoxicillin are the most commonly recommended standard 

triple-therapy. This combination has been used for years and 

is the recommended method for H. pylori eradication[32], 

[25]. Extermination rates, on the other hand, have been 

steadily declining over the last decade[33], [34]. Eradication 

failure rates currently exceed 30% in several countries [35], 

and extinction disappointment is directly related to antibiotic 

resistance caused by antibiotic abuse or misuse [36], [37]. 

Probiotics play a significant role in steadying the intra-

gastric micro-ecological situation [38]. Some recent studies 

have shown that many probiotic strains particularly 

Lactobacillus sp, Bifidobacterium sp, and S. boulardii have 

incompatible sound effects both in vitro and in vivo [39]. 

The study of [40], also suggests that probiotic 

supplementation as an addition to antibiotics action could 

recover the disease extinction degrees. Probiotic adjuncts 

supplemented with triple-therapy improve eradication rates 

by approximately 41 percent [41]. Probiotic supplementation 

reduces the lateral effects of H. pylori treatment, such as 

nausea, vomiting, diarrhea, constipation, epigastric pain, loss 

of appetite, and abdominal distention, by approximately 80 

percent [42].  

 

2. Probiotics inaction appliances  
 

2.1. Mechanisms other than immunology 

Non-immunological barriers include the acidity of the 

stomach and the gastric mucosal barrier, which serve as the 

primary line of defense against pathogenic bacteria. Major 

Probiotic accomplishments include epithelial fence 

improvement, improved bond to colonic mucosa and 

connected reserve of pathogen bond, competitive elimination 

of pathogenic microbes, and production of anti-

microorganism ingredients [43]. 

 

2.1.1. Enhancement of the epithelial barrier 

The colonic epithelium is in stable commerce with luminal 

fillings and variable, enteric flora. The colonic hurdle is the 

primary defense tool used to maintain epithelial integrity and 

protect the entity from the situation. It consists of a slimy 

coating, antimicrobial peptides, secretory IgA, and an 

intricate epithelial connection linkage [44]. When this fence 

function is disrupted, pathogenic microbes can penetrate the 

submucosa and cause inciting reactions, which can lead to 

colonic illnesses such as inflammatory bowel disease[45]. 

Probiotic bacteria are required to participate in the colonic 

fence utility and maintenance. Lactobacilli, for example, 

inhibit some genes that code for devotion intersection 

proteins like E-cadherin and β catenin in a T84 cell barrier. 

Furthermore, lactobacillus affects epithelial fence function 

by phosphorylating loyalty link proteins and increasing the 

number of protein kinase C (PKC) isoforms such as PKCδ 

[46]. Probiotics help to mend the intestinal barrier once it has 

been damaged to prevent infections from breaching the 

mucosal barrier. They restore mucosal integrity in T84 by 

improving the recognition and reallocation of protein kinase 

close-fitting connection proteins following the remodeling of 

the tight intersection complex. [47], found that probiotic 

LAB maintains the epithelial fence and enhances the 

appearance of close-fitting connection proteins by 

stimulating the p38 and extracellular regulated kinase 

motioning pathways in vivo and in vitro. They help to 

strengthen the mucosal fence by avoiding cytokine-induced 

epithelium damage, which is linked to the onset of bowel 

disease [48]. Mucin glycoproteins are the most abundant 

macromolecular occupants of epithelial slime and have been 

linked to both health and illness. Probiotics may promote 

mucous discharge as a means of improving fence usefulness 

and preventing infections from entering [49]. In human 
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colonic cell lines, several Lactobacillus species increase 

mucin appearance [50]). In HT29 cells, the strain of 

Lactobacillus acidophilus increases MUC2 expression (Kim 

et al., 2008). In HT29 cells, other Lactobacillus species 

enhance the abundance of MUC2, MUC3, and MUC5AC 

[51]. As a result, probiotics boost stomach mucus 

production. 

 

2.1.2. Pathogen bond embarrassment and improved bond 

to abdominal Mucosa  

Colonic mucosa adhesion is a requirement for colonization 

and the interface between probiotic bacteria and the host 

[52]. Probiotic adhesion to the intestinal mucosa is also 

necessary for inflection of the invulnerability system and 

pathogen antagonism. One of the most important benefits of 

probiotics has been their ability to promote adhesion. Lactic 

acid bacteria (LABs) have a variety of surface determinants 

that interact with colonic epithelial cells (IECs) and slime in 

a complex way. IECs release mucin, a complex glycoprotein 

combination that is the major element of slime, which 

inhibits pathogenic bacteria' ability to connect [53]. In 

addition, the mucous gel contains lipids, free proteins, 

immunoglobulin, and salts [54]. This specific touch has 

defined a possible association between probiotic 

microorganisms' exterior proteins and pathogens' competitive 

banning from the slime. Lactobacillus sp. has proteins that 

promote slimy adhesion [55], as well as surface adhesion 

proteins, saccharide moieties, and lipoteichoic acids that 

facilitate attachment to the mucous layer [55]. Mucus-

binding protein generated by Lactobacillus reuteri is the most 

common slime pointing to bacterial adhesin [56]. This 

protein consists mostly of secreted and externally linked 

proteins that are either bound to the skin lipid moiety or 

embedded in the cell wall and have a function in lactobacilli 

mucous adherence [57]. It has also helped the human gut 

migrate by degrading the extracellular matrix of cells or 

allowing close contact with the epithelium[58]. The binding 

of probiotics like Lactobacillus reuteri and Lactobacillus 

fermentum to epithelial mucus is mediated by Mucous 

adhesion-promoting protein (Mapa)[59]. Enteropathogens 

are inhibited by MUC2 and MUC3 mucins, which are 

produced by the probiotic L. Plantarum. These improved 

slimy coatings and glycocalyx covering the colonic 

epithelium, as well as probiotics occupying microbial 

binding sites, protect against pathogen invasion[60]. The 

combination of probiotics boosted cell surface mucin 

synthesis and altered mucin gene expression in a way that 

was dependent on the microbial cells' attachment to the 

intestinal epithelium [61]. Probiotics also alter the quality of 

colonic mucins, preventing pathogen binding [60]. Probiotic 

strains can also cause epithelial cells to secrete defenses 

(small peptides/proteins), which are dynamic in comparison 

to bacteria, fungi, and viruses. This helps to keep the 

intestinal barrier in good shape [62]. In animals, defensins 

are a class of membrane-disrupting peptides. It is non-

specific and is mostly connected to the membrane surface's 

phospholipid clusters via electrostatic interactions. This 

contact causes pores in their membranes, which compromise 

membrane integrity and induce microbial lysis [63]. Passive 

forces, electrostatic contacts, hydrophobic interactions, steric 

forces, lipoteichoic acids, and precise structures, such as 

peripheral adjuncts encapsulated by lectins, all play a role in 

probiotic adherence to epithelial mucosa [60]. H. pylori can 

be inhibited by probiotic bacteria. Lactobacilli like 

Lactobacillus johnsonii and Lactobacillus acidophilus [31] 

can use their aversive bond activity to release antimicrobial 

compounds. Furthermore, strains like L. reuteri and W. 

confusa can prevent H. pylori from developing by interfering 

with bond sites [64]. It has been proven that L. reuteri 

prevents H. pylori from binding to specific glycolipid 

receptors [64]. Nonspecific blockage of receptor sites, on the 

other hand, is the most likely mechanism by which 

lactobacilli can disrupt the bonding of a wide range of 

dangerous bacteria. 

 

2.1.3. Competitive barring of pathogenic microbes  

One species of bacteria dynamically strives for receptor sites 

in the colonic tract other than another species. The 

mechanisms used by one species of microbes to exclude or 

reduce the growth of another species are varied, including 

the mechanisms of making unsuitable microecology, 

eradication of existing bacterial receptor sites, assembly and 

emission of antimicrobial constituents and selective 

metabolites, and competitive exhaustion of vital nutrients 

[65]. Specific glueyness assets due to the boundary among 

external proteins and mucins could hinder the settlement of 

pathogenic bacteria and consequences opposed the activity 

by some strains of probiotics beside bond of enteropathogens 

[66]. Competitive barring by colonic microbes is founded on 

a bacterium-to-bacterium interface interceded by the 

opposition for existing nutrients and mucosal bond sites. 

Bacteria can alter their environment to make it less suitable 

for their competitors to advance a low-cost gain. One 

example of this type of ecological change is the assembly of 

antibacterial compounds such as lactic and acetic acid [67]. 

Some lactobacilli and bifidobacteria bind carbohydrates to 

specific sites on enteropathogens ((Fujiwara, 2001 #174), 

allowing strains to compete for receptor sites on host cells 

with specific pathogens [68], [69]. Using steric disruption at 

enterocyte pathogen receptors, probiotic strains may often 

prevent the entry of harmful bacteria [31]. 

 

2.2. Antimicrobial ingredients are made at a factory 

The production of low molecular weight compounds like 

organic acids, and antibacterial components like bacteriocins, 

are two of the techniques used by probiotics to help people 

feel better. Organic acids, particularly acetic and lactic acids, 

have a high inhibitory effect against gram-negative bacteria, 

and they have long been thought to be the principal 

antimicrobial chemicals responsible for probiotics' inhibitory 

action against pathogens such as H. pylori  [70]. The 

dissociated organic acid enters the bacterial cell and 

dissociates inside its cytoplasm, lowering the intracellular pH 

or increasing the intracellular accumulation of an ionized 

form of organic acid, which can indicate the bacterial cell's 

injury [71]. Antibacterial peptides, such as bacteriocins and 

tiny AMPs, are produced by many LAB. The public 

mechanisms of bacteriocin-mediated massacre include the 

obliteration of mark cells by aperture creation and hang-up 

of cell wall synthesis [72]. Bacteriocin production confers 

the making strains with an inexpensive benefit indoors in 

difficult microbial situations as an effect of their 

antimicrobial activity. Bacteriocin synthesis boosts the 

dominance of producing strains and allows for direct 

pathogen growth suppression in the gastrointestinal tract 

[73]. Lievin, V., et al. [74] reported that two Bifidobacterium 

strains that generate bacteriocins have a high killing activity 

against numerous pathogenic bacteria, including H. pylori. 



 

 

 

 

                    International Journal of Advanced Research and Publications 
                                                      ISSN: 2456-9992  

      

                                             Volume 5 Issue 3, March 2022 
                                                      www.ijarp.org 

50 

Furthermore, probiotic bacteria can produce de-conjugated 

bile acids, which are bile salts' byproducts. The antibacterial 

activity of de-conjugated bile acids is similar to that of the 

bile salts produced by the host organism. It explains how 

probiotics fight themselves from bactericidal metabolites 

they produce [75]. The final yields of lactic acid and 

hydrogen peroxide by LAB are two other known components 

released by probiotics [76]. Lactobacilli, on the other hand, 

have different inhibitory effects on H. pylori strains. The 

lactic acid generation has been demonstrated to inhibit H. 

pylori in strains of Lactobacillus acidophilus, Lactobacillus 

casei, Lactobacillus johnsonii, and Lactobacillus lactis. [77], 

also showed the involvement of protein-based molecules in 

this inhibitory impact. Other probiotic bacteria, such as 

Weissella confusa, Lactobacillus lactis, and Bacillus subtilis 

[78]; [79], have been found to produce bacteriocins that 

inhibit H. pylori growth in vitro. These components are 

related to animocumacins, which belong to the isocoumarin 

category of antibiotics, in B. subtilis [79].  

 

2.2.1. Mechanisms of immunity  

Probiotic bacteria can interact with epithelial cells, dendritic 

cells, monocytes/macrophages, and lymphocytes to exert 

immunomodulatory effects. The immune system is classified 

into two types: native and acquired. The acquired immune 

response is dependent on antigen-specific T cells. The 

natural immune system, on the other hand, responds to 

pathogen-associated molecular patterns, which are shared by 

the vast majority of infections[80]. Configuration respect 

receptors bind pathogen-associated molecular patterns and 

communicate signals when bacteria engage with them, 

triggering the initial response to pathogens[81]. IECs are the 

most common host cells with which probiotics interact, 

although probiotics can also be found in DCs, which play an 

important role in both inborn and acquired immunity.  Over 

their PPRs, both IECs and DCs can interact with gut bacteria 

and respond to them [80], [81]. TLRs are transmembrane 

proteins found on B cells, natural killer cells, DCs, 

macrophages, fibroblasts, epithelial cells, and endothelial 

cells in the immune system [82]. Viruses and bacteria 

produce nucleic acid-based PAMPs, which they respond to 

[80]. The downregulation of TLR expression, the production 

of metabolites that may prevent TNF-1 from entering blood 

mononuclear cells, and the preservation of NF B signaling in 

enterocytes are all ways that probiotics can reduce intestinal 

inflammation [80]. Over their PPRs, both IECs and DCs can 

interact with gut bacteria and respond to them [81]. TLRs are 

trans-membrane proteins found on B cells, natural killer 

cells, DCs, macrophages, fibroblasts, epithelial cells, and 

endothelial cells in the immune system. The release of 

various inciting mediators such as chemokines and cytokines 

describes the inspirational reaction to intestinal H. pylori 

poisoning. The release of interleukin 8 (IL-8) signals the 

migration of neutrophils and monocytes to the mucosa and 

therefore the cytokine response [83]. Tumor necrosis factor 

(TNF- α) is produced by stimulated monocytes and dendritic 

cells in the lamina propria, as well as IL-1 and IL-6. CD4+ T 

cells (type 1) are stimulated by IL-1 and IL-6, which produce 

a variety of cytokines such as IL-4, -5, IL-6, and interferon-γ 

[84]. This response is unable to stop the toxin from irritating. 

Probiotics can affect the host's immune response by 

interacting with epithelial cells and altering the excretion of 

anti-inflammatory cytokines, resulting in a reduction in 

gastrointestinal irritation and action [85]. L. salivarius 

inhibits H. pylori-induced IL-8 secretion by gastric epithelial 

cells, according to in vitro research [86]. Probiotic lactic acid 

bacteria modulate the immune system primarily by 

monitoring the balance of pro-inflammatory and anti-

inflammatory cytokines, resulting in a reduction in stomach 

action and irritation. Resulting in probiotic ingestion, a 

reduction in the assembly of precise IgG antibodies to H. 

pylori poison in corresponding to the decrease of intestinal 

irritation was detected in physical studies[86]. Lastly, 

probiotic ingestion has been stimulating IgA responses, thus 

leading to a mucosa-stabilizing result and firming the 

mucosal fence[87]. The impact of probiotics on the 

immunological response, on the other hand, is difficult to 

categorize. Because each probiotic strain may elicit a 

different immunological response, it is important to consider 

the host's immune prowess[88].  

 

3. Conclusion  
Modification of gut microbiota, opposition with pathogens 

for obedience to the mucosa and epithelium, manufacture of 

antimicrobial constituents, strengthening of the intestinal 

epithelial fence nosiness with minimal recognizing nodding, 

and modulation of the immune system to benefit the host are 

some of the mechanisms by which probiotics have 

antagonistic effects on various enteropathogens. Exploration 

of the medicinal structures of probiotic strains, their methods 

of exploitation, and tests based on probiotic treatment could 

be beneficial in the healing of H. pylori and other 

enteropathogens associated with a variety of disorders. 

Despite the effectiveness of antibiotic-based therapy, we are 

concerned about the possibility of antibacterial drug 

resistance. Furthermore, these medicines' lateral effects are a 

common source of treatment cessation. Probiotics, regardless 

of their instrument of an act, could provide a novel approach 

to the treatment of the bacterium infection. Probiotics can 

assist to reduce gastritis therapy-related side effects and, in 

turn, aid in the recovery of the extinction level. Consumption 

of fermented foods containing probiotic lactic acid bacteria 

reduces H. pylori concentration and inflammations, 

according to studies conducted on volunteer individuals. 

Extinction of H. pylori antibiotics with fermented food 

including probiotic bacteria could be a noble medicinal 

strategy to address the poison's unmet treatment needs. Since 

H. pylori were identified as a major cause of digestive ulcers, 

gastritis, and abdominal neoplasms, extinction healing has 

been widely used. The standard triple therapy, which 

includes a proton pump inhibitor (PPI), clarithromycin, and 

amoxicillin, has shown to be less effective, with extinction 

rates as low as 50 to 70 percent, especially in areas where 

clarithromycin resistance is common. H. pylori resistance to 

clarithromycin and levofloxacin increased from 8.6 to 20.7 

percent and from 10.3 to 32.5 percent, respectively. In the 

long run, the high levels of antibiotic-associated lateral 

effects may result in worse patient satisfaction. The 

administration of probiotics to children and families has been 

suggested as a way to speed up H. pylori eradication and 

reduce the negative effects of PPI-based eradication therapy. 

Probiotics were introduced immediately after the start of 

triple healing and were prescribed for one to four weeks in 

most educations. The Lactobacillus families of probiotics 

have been shown to prevent H. pylori from colonizing the 

stomach and binding to its glycolipid receptors. 
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