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Abstract  

Helicobacter pylori (H. pylori) is an important infectious agent that can cause various digestive system problems 

such as gastritis, peptic ulcers, and, in advanced stages, stomach cancer. This review aims to emphasize the 

importance of H. pylori infection on athletes' health and current information about the microorganism by 

examining the importance of H. pylori on athlete performance. H. pylori is one of the most common pathogens in 

the world. One of this bacterium's most common disease manifestations is gastritis, a serious public health 

problem. Today, gastritis is one of the most common digestive system disorders. It can directly affect athletes' 

health and performance, especially those closely related to nutrition and digestion. If left untreated, H. pylori-

induced gastritis can progress to ulcer formation and lead to more serious and chronic digestive problems. This 

chronic process can seriously affect athletes' nutrition, performance, and sleep patterns, all of which are critically 

important for optimal athlete performance. For all these reasons, this review aims to compile the current knowledge 

on H. pylori and its effects on athlete health and performance and to present the latest developments in diagnosis 

and treatment. 
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INTRODUCTION  

Helicobacter pylori  

Helicobacter pylori is one of the most common bacterial pathogens, affecting more than half of the 

world's population. Initially identified as part of the Campylobacter genus, it has since been reclassified 

under the Helicobacter genus due to differences in its taxonomy. Despite its widespread prevalence, 

clinically apparent cases are relatively low. H. pylori is the leading cause of stomach and duodenal 

ulcers. Individuals infected with H. pylori have approximately a 20% chance of developing peptic ulcer 

disease and a 2% chance of developing stomach cancer over their lifetimes. The likelihood of developing 

these two conditions is higher in patients infected with bacterial strains that produce specific cytotoxins. 

Although effective antibacterial treatments are available, they can be lengthy and challenging. However, 

successfully eradicating H. pylori is crucial for reducing morbidity and mortality. For instance, studies 

have shown that eradicating H. pylori in patients with gastric mucosa-associated lymphoid tissue 

lymphoma results in approximately 80% improvement and regression of the lymphoma (FitzGerald and 

Smith, 2021; Reyes, 2023;  Sharndama and Mba 2022; Suzuki et al., 2009). 

H. pylori is a pathogen identified recently as having high clinical importance. It is thought that the 

difficulty of cultivating the bacteria has caused the studies on this pathogen to be postponed. For a long 

time, it was not considered due to the idea that no microorganism could survive in a very low stomach 

pH. The belief that the organisms found in the stomach could not colonize the gut and could not cause 

infection but only existed temporarily prevailed. Many scientists also believed that the microorganisms 
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found in the stomach could be microorganisms coming from the upper digestive system, and it was 

argued that there could not be any microorganisms settled in such an acidic environment (Leja et al., 

2019; Marshall and Warren, 1984). 

The discovery of H. pylori also allows the evaluation of human migrations through its phylogeography. 

Paleomicrobiology studies on H. pylori were illuminated, especially with the discovery of the iceman 

Otzi, who died 5300 years ago. The bacterium has spread globally among humans. The microorganism 

has been used in different phylogeographic models that can be used to understand better both recent and 

ancient human migrations (Achtman, 2008; Maixner et al., 2016). 

Humans have used plants to feed their wives and against infectious agents for periods before they were 

identified or known. Plants have also been used in digestive system disorders associated with H. pylori. 

Today, it is known that many endemic medicinal plants located in different parts of the world are used 

in the treatment and drug development industry due to their wide range of pharmacological properties 

(Ardalani et al., 2020; Silva et al.,  2010; Wang, 2014). 

H. pylori is an essential Gram-negative pathogen that can settle in the stomach and duodenum mucosa. 

It is associated with gastritis, ulcers, and stomach carcinoma. In addition to digestive system problems, 

H. pylori can affect the performance of athletes because it causes iron deficiency anemia and chronic 

inflammation. H. pylori causes chronic inflammation in the gastric mucosa and inhibits iron absorption. 

Long-term infection can cause iron deficiency anemia in the host. Since anemia will cause a decrease in 

hemoglobin levels in athletes, it can reduce the amount of oxygen going to the cells and thus directly 

affect the athlete's performance. In addition, digestive system problems associated with H. pylori will 

jeopardize the athlete's nutrition and cause inadequate and unbalanced nutrition, which can also cause 

performance loss. 

This review aims to emphasize the importance of H. pylori in terms of athlete performance by examining 

the effects of H. pylori infection on athlete health and current information about this microorganism. 

Pathogenesis and Virulence Characteristics 

H. pylori is a motile, spiral, microaerophilic, Gram-negative bacterium with urease, catalase, and 

oxidase activity. These characteristics are vital for its survival in the acidic stomach environment. The 

bacterium's ability to produce urease enzyme helps convert urea into ammonia, thus neutralizing 

stomach acid and performing bacterial protein synthesis. The secretion of the urease enzyme is triggered 

by a gene possessed by the bacterium, regulating stomach pH. Urease enzyme constitutes approximately 

1/10 of the total protein content of H. pylori. H. pylori infection triggers the intense release of phagocytic 

cells that try to kill it by releasing oxygen metabolites. Still, the microorganism's catalase activity allows 

H. pylori to survive this oxidative stress (Kalali et al., 2014; Bhattacharjee et al., 2024; Chmiela and 

Kupcinskas, 2019). 

In return, the inflammatory response damages the gastric epithelial layer and allows H. pylori to 

multiply. In addition, thanks to the bacteria's flagella, colonization occurs in the gastric mucosa, and 

infection begins. H. pylori infection, which usually affects the gastric corpus, is associated with 

hypochlorhydria due to damage to parietal cells, and infection localized to the gastric antrum leads to 

an increase in gastrin production, resulting in duodenal ulceration (Chmiela and Kupcinskas, 2019). 

An essential feature of H. pylori is its ability to resist very low stomach pH. The microorganism is 

required to overcome the protective mucus layer on the surface of the gastric mucosa by moving with 

the help of flagella. It has been reported that the ferric uptake regulator (Fur gene), which regulates iron 

homeostasis, acid acclimation, and oxidative response, is essential for H. pylori colonization. One study 

reported that Fur regulates the flagella motor switch of H. pylori. The LuxS enzyme of the bacteria plays 

a vital role in motility. Recently, it has been reported that another protein modulates motility. It has been 

reported that this protein is necessary for stomach colonization. Its deficiency leads to disruptions in the 

microorganism's secretory system and vacA functions (Sterbenc et al., 2019; Suerbaum and Michetti, 

2002; Shiota et al., 2013). 
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Epidemiology 

H. pylori infection is usually acquired during childhood in underdeveloped and/or developing countries, 

and chronic infection continues into adulthood. However, childhood H. pylori infections are rare in 

developed countries but more common in adults (Burucoa and Axon, 2017; Eusebi et al., 2014). 

Exposure to H. pylori at an early age is associated with pathological gastric diseases ranging 

from atrophic gastritis to gastric ulcers and carcinoma. Late-onset infection most commonly occurs with 

duodenal pathology. The most common transmission routes of the microorganism during this period are 

fecal-oral and oral-oral. The prevalence of infection generally increases with age, and higher prevalence 

has been reported in Blacks and Hispanics than in Whites. H. pylori seroprevalence is reported to be 

approximately 30% in individuals younger than 30 years of age and over 60% in individuals aged 55-

65 years. The prevalence of H. pylori also varies by ethnic group. For example, prevalence rates of over 

20% in whites, over 50% in blacks, and over 60% in Mexicans have been reported. Transmission risk 

factors include living in crowded homes and intense person-to-person contact, such as sharing beds 

(Brown et al., 2022; Everhart et al., 2000). 

Cancer Relationship 

The virulence factors of pathogens such as cagA and vacA toxins in epithelial adhesion regions alter 

tissue physiology and morphology, worsening the prognosis of the infection. As a result of increased 

bacterial replication in infected patients, gastritis, duodenal ulcers, and gastric ulcers may develop. The 

continuous and widespread proliferation of bacteria can progress toward carcinogenesis. Today, the 

relationship between H. pylori and gastric cancer has been demonstrated in many studies. Gastric cancer 

is the third leading cause of cancer-related deaths worldwide, after lung and liver cancers. In both low- 

and high-risk populations, dietary habits, obesity, smoking, and particularly chronic infections with H. 

pylori, alongside genetic factors, are significant contributors to the development of gastric cancer (Wang 

et al., 2014; Lee et al., 2016; Muzaheed, 2020). 

The eradication of H. pylori is vital for treating these diseases. Today, the traditional treatment of H. 

pylori relies on the combined use of clarithromycin, amoxicillin, tetracycline, and metronidazole with 

proton pump inhibitors and bismuth sulfate. Clinical observations report that the eradication rate of H. 

pylori with current treatment methods ranges between 60-80%. Antibiotic resistance, particularly to 

metronidazole and clarithromycin, significantly complicates treatment. Due to these problems, 

levofloxacin, rifabutin, and furazolidone are alternative options. However, the use and efficacy of 

rifabutin and furazolidone in H. pylori infections are limited due to the development of quinolone 

resistance and serious side effects. All these treatment challenges necessitate the search for new active 

molecules or efforts to improve the efficacy of existing drugs (Sexton et al., 2020; Yamaoka, 2024). 

New Drug Research and Natural Products 

Helicobacter pylori is a pathogen that infects more than half of the world's population and displays 

remarkable adaptability within the microbial environment. If left untreated, this gram-negative, spiral-

shaped, microaerophilic bacterium can persist in an infected individual for a lifetime. H. pylori colonizes 

the mucosal layer of the stomach and the protective mucus, allowing it to evade the harmful effects of 

low gastric acid. One of its notable adaptations is its ability to shield itself from the damaging effects of 

gastric acid temporarily. The bacterium breaks down urea from the host into ammonia and carbon 

dioxide, which helps to neutralize the gastric environment. Its spiral shape and lophotrichous flagella 

facilitate effective movement through the thick mucus layer of the stomach. Additionally, H. pylori 

employs a pH- and urea-driven chemotaxis system, a mechanism that allows the bacterium to sense 

changes in pH and urea concentration and move towards more favorable conditions, to escape the 

harmful effects of gastric acid further. It maintains close interactions with the epithelial cells of the 

gastric wall by binding to specific protein and glycan-based receptors through outer membrane proteins 

that function as essential adhesins. These outer membrane proteins' expression, recombination, and 

phase variation are critical for their adhesion to the gastric epithelium (Sahle, 2022; Öztekin et al., 

2021).  

Low socio-economic level, inadequate fruit and fresh vegetable consumption, widespread use of tobacco 

products, and poor oral hygiene are among the risk factors for H. pylori. In the case of H. pylori infection 
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in the host, changes in the levels of hormones such as ghrelin and leptin reduce nutrient absorption and 

lead to malabsorption. This situation directly affects the health of the athlete. A study investigating 

Helicobacter pylori infection's role in iron deficiency anemia in adolescent athletes determined that the 

risk of iron deficiency anemia was 2.9 times higher in those with H. pylori infection. Iron is essential 

for the synthesis of hemoglobin. The iron within hemoglobin facilitates the transport of oxygen to cells. 

In athletes, iron deficiency leads to insufficient oxygen utilization. When oxygen utilization is 

inadequate, aerobic capacity decreases, lactic acid accumulates in the blood and muscles, endurance 

diminishes, and fatigue ensues (Choe et al., 2001). 

Most new drug research focuses on natural products due to their low cytotoxic effects. Natural products 

derived from various plants have been traditionally used in folk medicine for gastric disorders for 

centuries. One of the commonly used plants for treating gastric diseases is licorice root. Licorice root 

has been reported to possess various pharmacological activities. It is the root of the plant Glycyrrhiza 

glabra. The active component of licorice root is glycyrrhizin (glycyrrhizic acid, glycyrrhizinate). 

Glycyrrhetinic acid is a hydrolytic product of glycyrrhizic acid, a component of licorice root. Licorice 

(Glycyrrhiza glabra) has been shown in various studies to have antibacterial, antiviral, anti-

inflammatory, anti-ulcer, anti-allergic, antioxidant, and anti-tumoral activities. Additionally, our 

previous studies determined that glycyrrhetinic acid exhibits significant antimicrobial activity against 

H. pylori under in-vitro conditions (Lee et al., 2020; Rahnama et al., 2013; Çelik and Duran, 2019). 

Due to their antimicrobial activities, microbial secondary bio-components have been another area of 

intense research in recent years. Probiotic microorganisms have become the focus of interest and are 

widely studied for their various pharmacological activities. The antimicrobial activities and 

immunoregulatory functions of probiotics such as Streptococcus, Lactobacillus, and Enterococcus 

species have been reported in numerous studies. Streptococcus thermophilus (S. thermophilus) and 

Lactobacillus casei (L. casei) are microorganisms found in many fermented foods and are highly 

beneficial to human health through their secretions, enzymes, and bioactive components. S. 

thermophilus is a thermophilic, Gram-positive coccus that grows in short chains with an optimal growth 

temperature of 42 °C. It is mainly used in the food industry for yogurt and cheese production. With the 

increasing studies on microbiota in recent years, its use as a probiotic has come to the forefront, and 

studies have shown that S. thermophilus can survive in the human gastrointestinal system. It has been 

reported that S. thermophilus has therapeutic properties in chronic gastritis caused by intense use of 

acetylsalicylic acid. The exopolysaccharides produced by the bacteria were found to inhibit ulcer 

formation by stimulating the immune system. Additionally, it is effective in cases of viral and bacterial 

diarrhea and diarrhea caused by antibiotic use. The bioactive metabolites of S. thermophilus have been 

determined to exhibit antibacterial activity against many bacteria, antioxidant activity, 

immunomodulatory properties, and positive effects on the gastrointestinal system barrier (Goderska et 

al., 2018; Liang et al., 2022;Tek, 2022). 

Lactobacillus species are important probiotic bacteria widely used today in food, biotechnology, and 

pharmaceutical industries as probiotic starter cultures and vaccine strains. The secondary bioactive 

components of probiotic bacteria, such as L. casei, have been reported to have numerous positive effects 

on health. In one study using a mouse colitis model, both inactive and live strains of L. casei were shown 

to have therapeutic effects on an inflammatory bowel disease (IBD) model. Studies have reported 

significant effects of lactobacilli against H. pylori. Among these probiotic microorganisms, the use of 

L. paracasei as an adjunct therapy for H. pylori treatment and its role in modulating the intestinal 

microbiota have been demonstrated. The exopolysaccharides secreted by L. paracasei have also been 

reported to positively contribute to treatment (Haarhuis et al., 2022; Zolkiewicz et al., 2020). 

In our previous study, we demonstrated the anti-H. pylori activity and immunoregulatory effects of 

glycyrrhetinic acid, S. thermophilus, and L. casei bioactive metabolites. In addition to in-vitro 

experiments, the anti-H.pylori activities of glycyrrhetinic acid, S. thermophilus, and L. casei bioactive 

metabolites and their combinations were effective in a rat gastritis model experimentally induced with 

H. pylori (Tek, 2022). 
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DISCUSSION and CONCLUSION 

It is a fact that almost one in two people worldwide has H. pylori colonized in their stomach. 

Understanding how H. pylori can affect athletes' health is critical to managing their performance and 

overall well-being. Since athletes' intense training programs and match attendance directly trigger stress, 

they can create ideal conditions for colonized H. pylori to spread in the tissue. H. pylori is particularly 

susceptible to suppression of the immune response under increased stress conditions, and the bacteria 

can reach a high replication rate in the stomach. High H. pylori proliferation in athletes can lead to GI 

problems such as stomach pain, bloating, nausea, and indigestion. This can lead to irregular training 

and, therefore, performance losses. If H. pylori replication continues, the disease will progress and 

become chronic. This can lead to serious deconditioning and, therefore, athlete failure. In addition, H. 

pylori colonization and infection can lead to severe nutrient malabsorption in athletes. Since H. pylori 

infection can inhibit nutrient absorption, vitamin and mineral deficiencies, vital for athlete health, will 

also occur. This situation will lead to chronic fatigue, anemia, and loss of strength, further impairing 

athletic performance. In addition to these, since it will also affect the eating habits of athletes suffering 

from H. pylori-related digestive system disorders, a balanced and healthy nutrition problem will also 

arise. Due to all these, the athlete's performance can be seriously affected during training and sports 

competitions. Since it is not possible for athletes to avoid H. pylori colonization, it will be very important 

for both performance and protection to consume foods containing saprophytic bacteria and natural foods 

such as G. acid. 
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