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AbstractAbstractAbstractAbstract    
    
This review examines the possible clinical uses of extracts from mushrooms with medicinal properties, 

particularly their role as gastroprotective agents. After conducting a thorough examination of the literature, we 
identified and chose publications that presented six distinct types of mushroom extracts. These extracts have 
been experimentally demonstrated to have gastroprotective effects in animal models. Animals like rats or 
mice were used as subjects in experimental models to generate stomach ulcers through various approaches, such 
as chemical induction or inducing stress. Studies have shown that mushroom extracts are efficacious in 
facilitating the healing process of stomach ulcers. Several fundamental modes of action include anti-
inflammatory and antioxidant effects, along with enhanced preservation of stomach mucus. No clinical trials 
pertaining to this topic have been uncovered. However, the initial positive outcomes gained serve as a basis for 
additional investigation on this subject. 
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IntroductionIntroductionIntroductionIntroduction    
 
Gastric pathologies related to acid hypersecretion, as well as gastroesophageal reflux disease that can 

induce gastric or esophageal mucosa disruption are common pathologies, with a significant incidence, probably 
due to the modern lifestyle habits and the high incidence of obesity, smoking, alcohol consumption and stress. 
(Delshad et al., 2020; Sipponen and Maaroos, 2015). 

While conventional medication, like proton pump inhibitors and surgical interventions are currently 
used in the management of these diseases, they can have important short-term and long-term side effects or 
complications. On the other hand, there are cases when conventional therapies cannot completely control the 
symptomatology and therefore, might benefit from adjunctive therapies (Shanika et al., 2023; Slater et al., 

2023). 
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Alternative therapies, and specifically medicinal mushrooms, have proven to be useful in different 
pathologies and represent a natural therapy that can be successfully used in aiding the management of different 
diseases (Shang et al., 2021; Wasser, 2014) 

The effect of medicinal mushrooms as anti-cancer therapies, in obesity control, in the treatment of 
cardiovascular disease or diabetes has been largely discussed in multiple studies, but their role in 
gastroesophageal disease has been less explored. However, we believe that these agents might have important 
applications and deserve to be analysed. Our study is a literature review that creates a synthesis and in-depth 
analysis of the current medical literature on the topic.      

 
The progress of the investigation and the aspects followedThe progress of the investigation and the aspects followedThe progress of the investigation and the aspects followedThe progress of the investigation and the aspects followed    
 
In the present narrative literature review, there were analysed studies that respected the following 

inclusions criteria: original articles referring to medicinal mushrooms with a focus on gastric mucosa 
protection, gastric acid suppression or treatment of gastritis, gastric ulcer, or gastroesophageal reflux; we chose 
to focus on papers with direct clinical applications. The reviews and case reports, articles written in other 
language than English and articles for which full-text was not available were excluded.    

The inquiry was conducted by doing a search of the medical literature using the PubMed database. The 
search terms included “medicinal mushroom”, “medicinal fungi”, “mushroom”, “gastric ulcer”, “gastritis”, 
“reflux”, “gastroesophageal reflux”, “gastric hypersecretion”, and “gastroprotective”. Following the first search, 
a curation process was conducted, wherein articles were chosen based on the title and abstract. The complete 
article was extracted for the remaining investigations; these publications were examined, and a subsequent 
selection was conducted. The review incorporated the ultimate assortment of articles. There were no 
limitations on the time for the search. 

The investigations of the review articles prioritized the clinically significant ideas and elements offered 
by the research, rather than focusing on the mechanisms of action. The aim was to contextualize the material 
within the realm of clinical practice. The extracted data encompassed the study's title and authors, publication 
year, study design, and the investigation technique specifically centred around the model depicted in Figure 1. 

 

 
Figure 1.Figure 1.Figure 1.Figure 1. The development of the investigation and the aspects that were subsequently followed 
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Collecting and Collecting and Collecting and Collecting and organizing the information obtained from the investigationsorganizing the information obtained from the investigationsorganizing the information obtained from the investigationsorganizing the information obtained from the investigations    
 
After the initial search, a total number of 61 articles were retrieved. The initial phase excluded a number 

of 44 records (out of which 8 reviews and 34 articles that did not refer to the targeted topic, 2 article were 
written in other languages than English). Seventeen papers were analysed based on the full-text article. After 
the exclusion of 10 more articles due to having other topics of interest than the investigated one, a number of 
7 records were included in the analysis.  

All seven studies selected for the review focused on gastroprotective effects of medicinal mushrooms, in 
the treatment of gastric ulcer. No studies referring to other diseases related to gastric hypersecretion, like 
gastritis or gastroesophageal reflux were identified. All included studies were experimental studies, performed 
on rats or mice, using this animal model to induce gastric ulcers and test the gastroprotective effects of different 
medicinal mushroom extracts.  

Regarding the methodology of the studies, different methods for inducing gastric ulcers were used: most 
studies induced gastric ulcerations through ethanol administration, while other methods used were 
administration of indomethacin, acetic-acid, or stress-induced ulcers. All studies used a positive control group, 
where the experimental animals were administered medications known to have a role in the treatment of gastric 
ulcer. Table 1 presents information on the medicinal mushroom species that underwent research and the 
approach used in the included studies. All studies used different concentrations of mushroom extract, to 
determine a comparative analysis as well; furthermore, Padilha et al. (2009) analysed comparatively the use of 

an alkaline or aqueous solutions at different concentrations, so different methods of extraction as well. The 
timing of the administration of the mushroom extract also varied significantly: from administration of the 
solution before the ulcer-inducing substance, for different treatment durations, to the administration after the 
delivery of the ulcer-inducing substance. 

 
Table 1. Table 1. Table 1. Table 1. Medicinal mushroom species and methodology of included studies 

Medicinal mushroom Medicinal mushroom Medicinal mushroom Medicinal mushroom 
(species)(species)(species)(species)    

Experimental Experimental Experimental Experimental 
modelmodelmodelmodel    

Positive Positive Positive Positive 
controlcontrolcontrolcontrol    

Timing of Timing of Timing of Timing of administration of administration of administration of administration of 
mushroom extractmushroom extractmushroom extractmushroom extract    

SourceSourceSourceSource    

Amauroderma rugosum 

Ethanol-induced 
ulcer 

 
Indomethacin-
induced ulcer 

Lansoprazole Pre-treatment (7-day period) 
Mai et al. 

(2022) 

Agaricus blazei 
Ethanol-induced 

ulcer 
NAC Pre-treatment (1h before) 

Câmara Neto 

et al. (2022) 

Ganoderma lucidum 
Acetic acid-

induced ulcer 
Atropine 

sulfate 
After the administration of 

ulcer inducing agent (after 1h) 

Gao et al. 

(2004) 

Armillariella tabescens 
Ethanol-induced 

ulcer 
Ranitidine - 

Lee et al. 

(2018) 

Termitomyces eurhizus 
Indomethacin-
induced ulcer 

Omeprazole 
After the administration of 

ulcer inducing agent (after 6h) 

Chatterjee et al. 

(2013) 

Hericium 

erinaceus 

Ethanol-induced 
ulcer 

Omeprazole Pre-treatment (1h before) 
Wong et al. 

(2013) 

Agaricus blazei 
Stress-induced 

ulcer 
Cimetidine Pre-treatment (15-day period) 

Padilha et al. 

(2009) 

 
All studies reported favourable results, but dose-dependent variations of the effect can be observed. The 

main objective that we looked for was the reduction of the ulceration area or the ulcer healing effect of the 
mushroom solutions. The main reported results, as well as a comparison between the efficacy of the medicinal 
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mushroom solution and the negative control group, respectively the positive control group, are presented in 
Table 2. 

 
Table 2.Table 2.Table 2.Table 2. Anti-ulcerous effect of medicinal mushroom extract 

Effect on extension of ulcersEffect on extension of ulcersEffect on extension of ulcersEffect on extension of ulcers    

Comparative results of mushroom Comparative results of mushroom Comparative results of mushroom Comparative results of mushroom 
extractextractextractextract    SourceSourceSourceSource    

Negative controlNegative controlNegative controlNegative control    Positive controlPositive controlPositive controlPositive control    

Reduction of the ulcerated area by 80% (dose 100 
mg/kg) – ethanol-induced    
Reduction of the ulcerated area by 86% (dose 50 
mg/kg) – indomethacin-induced 

Superiority Inferiority 
Mai et al. 

(2022) 

Decreased ulcerative lesions by 75-88% (solutions of 
25 mg/kg and 50 mg/kg)  

Superiority Inferiority 
Câmara Neto 

et al. (2022) 

Acceleration of gastric ulcer healing by 55.9% (dose 1 
g/kg)  

Superiority Inferiority 
Gao et al. 

(2004) 

Reduced formation of ulcer (doses 100 mg/kg and 200 
mg/kg) 

Superiority Equivalent 
Lee et al. 

(2018) 

Reduced ulcer damage scores and increased healing 
effect (solution 20 mg/kg) 

Superiority Superiority 
Chatterjee et al. 

(2013) 

Decreased ulceration area – inhibition percentage of 
ulcer area by 72.97% (solution 400 mg/kg) 

Superiority Superiority 
Wong et al. 

(2013) 

Decreased ulceration index by 21.88% and 28.63% 
(aqueous and respective alkaline extracts - 400 mg/kg) 

Superiority Inferiority 
Padilha et al. 

(2009) 

 
Although with variability between reports, the included studies mentioned other additional parameters 

that might influence the gastric ulcer healing effect of the medicinal mushroom extracts. The most relevant 
results are gathered in Table 3.  

 
Table 3.Table 3.Table 3.Table 3. Additional effects of medicinal mushroom extracts 

AntiAntiAntiAnti----inflammatory effectsinflammatory effectsinflammatory effectsinflammatory effects    
Gastric acid Gastric acid Gastric acid Gastric acid 

secretionsecretionsecretionsecretion    
Gastric mucus Gastric mucus Gastric mucus Gastric mucus 

productionproductionproductionproduction    
SourceSourceSourceSource    

Anti-inflammatory effects (inflammatory 
cytokine production) 

No effect on Ph-
normalization 

- Mai et al. (2022) 

Antioxidant effect (free radical formation), 
mast cell expression 

- - 
Câmara Neto et 

al. (2022) 

- - 
Restored the decreased 

gastric mucus levels 

(Gao et al. 

(2004) 

Anti-inflammatory effects (cytokine 
expression and macrophage involvement) 

- - Lee et al. (2018) 

Reduce number of inflammatory cells and 
mucosal congestion 

- Increased mucin content 
Chatterjee et al. 

(2013) 

Antioxidative effects (influence on reactive 
oxygen species)  

- 

Increased mucus 
production 

Increased alcian blue 
binding capacity of gastric 

mucus 

Wong et al. 

(2013) 

- - - 
Padilha et al. 

(2009) 
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General considerations based on the investigationGeneral considerations based on the investigationGeneral considerations based on the investigationGeneral considerations based on the investigation    
 
Diseases related to gastric acid hypersecretion are one of the most prevalent pathologies in the world, 

constituting an important burden for modern society. Although, there are several available conventional 
therapies, the need for long-term treatments, incomplete control of the disease and associated adverse effects 
keep the optimal treatment of gastric ulcer and gastroesophageal reflux disease as a current issue in medicine 
(Kamada et al., 2021; Katelaris et al., 2023). 

Our study intended to perform an extensive literature review on the subject of alternative treatments 
for diseases related to gastric acid hypersecretion, with the focus on the role of medicinal mushroom and 
possible clinical practice applications. We have ultimately identified seven papers that discussed the use of 
medicinal mushroom extracts in the treatment of gastric ulcer disease; unfortunately, there are no reports 
regarding the treatment of other pathologies, like gastritis or gastroesophageal reflux. All studies were 
experimental animal studies, and although the investigated mushrooms are considered edible mushrooms, 
there were no clinical reports. 

In the seven included studies, six different types of medicinal mushroom extracts were analysed, showing 
clearly the high heterogeneity of the included studies. Furthermore, there has also been observed heterogeneity 
in the experimental model, both in the timing of administration of the extract and the method of inducing the 
gastric ulcers. This idea should be taken into consideration in further research studies, since the 
pathophysiology of gastric ulcer formation might influence the efficacy of a certain substance in the treatment 
of the disease. The variability in posology should also be addressed; once again, the time of the administration 
of the investigated substance might influence its action, just like in conventional medical therapies.  

All studies had a comparative study design, analysing in parallel a negative control group (without 
administering any treatments), a positive control group (treated with conventional therapies), and 
experimental groups (treated with diverse doses of the investigated mushroom extract, therefore offering the 
opportunity to investigate a dose-dependent effects as well). The choice of treatment for the positive control 
group varied between studies, only three studies (Chatterjee et al., 2013; Mai et al., 2022; Wong et al., 2013) 

choosing a proton pump inhibitor, which is the current gold standard treatment and due to these reasons, 
might be the best option for an accurate comparison.  

All the analysed mushroom extracts showed superiority compared to the negative control, proving a 
gastroprotective effect of the investigated substance. On the other hand, the positive control was more effective 
in some cases, showing the superiority of conventional therapy. This fact is not a negative result on its own, 
since in clinical practice, association of treatments can be beneficial, and the cumulative effect of these therapies 
can be investigated.  

A strong dose-dependent effect was observed throughout studies, the best effect being observed usually 
at the highest tested dose. This is however not universally true, since we can observe in Table 3, in the study 
reported by Mai et al. (2022) the best gastric ulcer effect for ethanol induced ulcers at the medium tested dose 

(100 mg/kg), and the best effect for indomethacin induced ulcers at the lowest tested dose (50 mg/kg). This 
underlines once again the importance of further investigating and determining the correct posology even for 
these alternative therapies.  

Decreasing the ulcer area and enhancing the healing of gastric ulcers is the main objective of these 
alternative therapies, but the underlying mechanisms are also very important, but incompletely elucidated. 
Several studies have addressed this issue, analysing the effect on the dynamic of inflammatory cytokines, 
prostaglandins, oxidative stress and even gene expression. These results show the richness of underlying 
mechanisms that work towards the enhancing of the healing process in gastric ulcers (an overview of the main 
findings is reported in Table 3). Interestingly, only one study (Mai et al., 2022) analysed the effect of medicinal 

mushroom extract on gastric acid suppression – no effect was seen, the gastroprotective action being owed to 
other physiological pathways. Important findings were made regarding the effect on gastric mucus secretion, 
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showing that the medicinal mushroom extract is truly involved in increasing the protective mechanisms of the 
gastric mucosa.  

 
 
The current limitations of existing studies and the potential for future research advancementsThe current limitations of existing studies and the potential for future research advancementsThe current limitations of existing studies and the potential for future research advancementsThe current limitations of existing studies and the potential for future research advancements    
 
The objective of this narrative review was to compile the existing material from the medical literature 

regarding the given issue. The primary constraint of the findings is from the data obtained during the literature 
inquiry: the sample size of the incorporated research is small, and all investigations were carried out in 
controlled experimental settings. Hence, despite the presence of encouraging findings, it is imperative to 
exercise caution when interpreting them, while also considering their primary clinical implications. Exploring 
new and innovative treatments for prevalent illnesses, including stomach ulcer disease, is a compelling topic 
that merits increased focus. We assert that increased research is necessary to go deeper into this matter.  

Various extracts derived from medicinal mushrooms demonstrate encouraging gastroprotective effects 
in experimental mice. Despite the absence of clinical investigations, the encouraging outcomes shown in 
experimental conditions need additional scrutiny. 
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