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Abstract 

 
Edible mushrooms have emerged as a compelling subject of study in the context 

of cancer therapy due to their potential anticancer properties. This review 

paper comprehensively examines the significance of edible mushrooms in 

cancer treatment, elucidates their mechanisms of action, presents findings from 

preclinical and clinical studies, discusses the safety and side effects of 

mushroom consumption, and explores dietary recommendations and 

integrative approaches. Key bioactive compounds within mushrooms, such as 

beta-glucans, polysaccharides, and lectins, are scrutinized for their roles in 

modulating immune responses, apoptosis induction, and antioxidant effects. 

Clinical trials involving mushroom interventions are summarized, offering 

insights into their effectiveness and safety. Safety considerations are addressed, 

with a focus on potential side effects, contraindications, and comparative safety 

with conventional cancer treatments. The paper also highlights the importance 

of integrating edible mushrooms into cancer care strategies, both as dietary 

components and complementary therapies. Potential synergies between 

mushrooms and other natural remedies, such as probiotics, are explored. This 

review concludes by emphasizing the promising prospects of edible mushrooms 

in cancer treatment, calling for further research, and advocating for their 

informed inclusion in holistic cancer care. 

Keywords: Edible mushrooms, Cancer cure, Bioactive compounds, 

Mechanisms of action, Beta-glucans 

1. Introduction 
Edible mushrooms have long been a subject of intrigue and fascination for their potential medicinal 

properties. In recent years, their role in cancer treatment has garnered significant attention in the 

scientific community. This review aims to provide an overview of the significance of edible mushrooms 

in cancer therapy, elucidate the research question guiding our investigation, and provide a preview of 

the key sections to be explored in this comprehensive examination. 

Mushrooms, as a dietary source, have been consumed for centuries, and their therapeutic potential has 

been documented across diverse cultures (Wasser, 2017). The recent surge in research interest stems 

from the identification of bioactive compounds in certain edible mushrooms, which have exhibited 

remarkable anti-cancer properties in both preclinical and clinical studies (Jayachandran et al., 2017; 

Wang et al., 2018). These discoveries have prompted us to ask: Can edible mushrooms truly serve as a 

source of cancer cure or therapy? To address this question, we delve into the various aspects of 

mushroom consumption, bioactive compounds, mechanisms of action, preclinical and clinical studies, 

safety considerations, and dietary recommendations. 

This review is structured as follows: In Section II, we will classify edible mushrooms and identify those 

with documented cancer cure properties. Section III will elaborate on the mechanisms through which 

these compounds interact with cancer cells, encompassing immunomodulation, antioxidative, and anti-

inflammatory effects. Sections IV and V will provide comprehensive summaries of preclinical and 

clinical studies conducted from 2016 to 2022, shedding light on the effectiveness and safety of 

mushroom-based interventions. Section VI will delve into the bioactive compounds found in these 

mushrooms, discussing their potential therapeutic contributions and appropriate dosage considerations. 

Safety and side effects will be addressed in Section VII, followed by Section VIII which offers dietary 

recommendations and explores integrative approaches. In Section IX, we highlight future directions 

and research gaps, emphasizing the evolving landscape of mushroom-based cancer therapies. Finally, 
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we conclude this review by summarizing key findings and issuing a call to action for further research 

and awareness (Figure 1). 

Mushroom Types with Cancer-Fighting Properties 

Classification of Edible Mushrooms 

The classification of edible mushrooms is a critical starting point for understanding their potential 

cancer-fighting properties. Various types of mushrooms belong to different genera and families, each 

with its unique characteristics and bioactive compounds (Chang & Wasser, 2016). These classifications 

are essential to pinpoint mushrooms that exhibit potential anticancer effects. 

Table 1: Classification of Edible Mushrooms 

Common Name Scientific Name Family 

Shiitake Mushroom Lentinula edodes Marasmiaceae 

Maitake Mushroom Grifola frondosa Meripilaceae 

Reishi Mushroom Ganoderma lucidum Ganodermataceae 

Turkey Tail Mushroom Trametes versicolor Polyporaceae 

Lion's Mane Mushroom Hericium erinaceus Hericiaceae 

Cordyceps Mushroom Cordyceps sinensis Ophiocordycipitaceae 

Agaricus Mushroom Agaricus bisporus Agaricaceae 

Enoki Mushroom Flammulina velutipes Physalacriaceae 

Matsutake Mushroom Tricholoma matsutake Tricholomataceae 

Porcini Mushroom Boletus edulis Boletaceae 

 

Table 2: Bioactive Compounds in Edible Mushrooms 

Bioactive Compound Mushroom Species Potential Health Benefits 

Beta-Glucans 
Shiitake, Maitake, Reishi, 

Turkey Tail 

Immunomodulation, Antioxidant, 

Antitumor 

Polysaccharides 
Cordyceps, Lion's Mane, 

Matsutake 

Anticancer, Immunostimulant, 

Neuroprotective 

Lectins Agaricus, Enoki Antiproliferative, Immunomodulatory 

Ergosterol Portobello, Chanterelle Potential Vitamin D precursor 

Triterpenoids Reishi, Chaga Antitumor, Anti-inflammatory 

Phenolic Compounds Chanterelle, Morel Antioxidant, Anti-inflammatory 

Selenium Shiitake Antioxidant, Immune Support 

Identification of Mushrooms with Documented Cancer Cure Properties 

Identifying specific mushrooms with documented cancer cure properties is paramount in the pursuit of 

effective therapeutic agents. Researchers have extensively investigated various mushroom species to 

ascertain their potential in cancer treatment. For instance, studies have highlighted the efficacy of 

Agaricus blazei Murrill (Ku et al., 2016) and Ganoderma lucidum (Reishi) (Sliva, 2016) in inhibiting 

tumor growth and enhancing immune responses. These findings underscore the importance of 

evaluating individual mushroom species for their unique contributions to cancer therapy. 

Discussion of Active Compounds in These Mushrooms 

Active compounds found in edible mushrooms are pivotal in elucidating their cancer-fighting 

mechanisms. Beta-glucans, polysaccharides, and lectins are among the bioactive components that have 

garnered attention for their potential role in cancer treatment (Wasser, 2017). These compounds exhibit 

various properties, such as immunomodulation and antioxidative effects, which are explored in later 

sections. Understanding the specific compounds within different mushroom species is essential for 

comprehending their mechanisms of action in cancer therapy. 

Mechanisms of Action 

Explanation of How Mushrooms' Compounds Interact with Cancer Cells 

Understanding how the compounds within edible mushrooms interact with cancer cells is crucial to 

elucidate their potential as cancer-fighting agents. Recent studies have shed light on these mechanisms. 

For instance, Wang et al. (2018) reported that compounds from Russula delica, an edible mushroom, 

exhibited significant cytotoxicity against cancer cells through the induction of apoptosis. This apoptotic 
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effect was attributed to the activation of caspases, providing insights into the molecular pathways by 

which mushrooms' compounds combat cancer. 

Table 3: Mechanisms of Action of Mushroom Compounds 

Mechanism of Action Description 

Immunomodulation Activation of immune responses against cancer cells 

Apoptosis Induction Triggering programmed cell death in cancer cells 

Antioxidant Properties Scavenging free radicals, reducing oxidative stress 

Anti-Inflammatory Effects Reducing inflammation associated with cancer development 

Immune System Enhancement Enhancing overall immune function 

Antiproliferative Activity Inhibiting the proliferation of cancer cells 

Overview of Immunomodulatory Effects 

Mushrooms are recognized for their immunomodulatory properties, which play a pivotal role in cancer 

therapy. Research conducted by Jayachandran et al. (2017) explored the impact of mushroom-derived 

compounds on the gut microbiota and immune responses. They found that these compounds enhanced 

immune function by promoting the growth of beneficial gut bacteria and modulating immune cells, 

reinforcing the potential of mushrooms as immunotherapeutic agents. 

Antioxidant and Anti-inflammatory Properties 

Antioxidant and anti-inflammatory effects of mushroom compounds are additional facets of their 

potential in cancer treatment. Chang and Wasser (2016) emphasized the significance of mushrooms in 

mitigating oxidative stress and inflammation, both of which are closely linked to cancer development. 

The review highlighted the antioxidant potential of mushrooms, such as those from the Ganoderma 

genus, in scavenging free radicals and reducing inflammation, contributing to cancer prevention and 

treatment strategies. 

Preclinical Studies 

Summarize Key Preclinical Research on Mushroom Extracts or Compounds 

Preclinical studies have been instrumental in shedding light on the potential of edible mushrooms in 

cancer treatment. Researchers have conducted numerous investigations involving mushroom extracts 

or compounds to evaluate their efficacy. For instance, Ku et al. (2016) conducted preclinical research 

on Phellinus linteus, demonstrating its antitumor activity through the suppression of cancer cell 

proliferation and induction of apoptosis. These findings underscore the significance of preclinical 

studies in uncovering the therapeutic potential of mushroom-derived compounds. 

Highlight Findings Related to Cancer Treatment or Prevention 

The outcomes of preclinical research have provided valuable insights into the role of edible mushrooms 

in cancer treatment and prevention. Studies like those by Wang et al. (2018) have shown that mushroom 

extracts can inhibit cancer cell growth by triggering cell cycle arrest and apoptosis, offering promise 

for their integration into cancer treatment regimens. Additionally, Sliva (2016) highlighted the 

immunomodulatory effects of Ganoderma lucidum, suggesting its potential in enhancing the body's 

natural defenses against cancer cells. 

Discuss Limitations and Potential for Further Research 

While preclinical studies have yielded promising results, it is essential to acknowledge their limitations. 

These studies often use cell lines or animal models, which may not fully reflect the complexity of human 

biology. Moreover, extrapolating results from preclinical research to clinical applications can be 

challenging. Therefore, further research is warranted to bridge this gap. Future investigations should 

explore the translation of preclinical findings into clinical practice, assess dosage regimens, and 

investigate potential side effects to ensure the safety and efficacy of mushroom-based therapies. 

Clinical Studies 

Overview of Clinical Trials Involving Edible Mushrooms and Cancer Patients 

Clinical trials provide critical insights into the efficacy and safety of edible mushrooms in the context 

of cancer treatment. Several clinical trials conducted between 2016 and 2022 have explored the potential 

benefits of mushroom-based interventions for cancer patients. For example, a study by Chen et al. 

(2019) conducted a randomized clinical trial involving breast cancer patients, evaluating the effects of 
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Ganoderma lucidum supplementation on quality of life and immune function. This trial and others like 

it offer a valuable perspective on the clinical utility of edible mushrooms in cancer care. 

Table 4: Clinical Trials on Mushroom-Based Interventions 

Trial 

Name 
Patient Demographics Intervention Type Outcomes 

Study 1 Breast cancer patients Ganoderma lucidum Quality of life, immune function 

Study 2 Lung cancer patients Agaricus blazei Murill extract Survival rates, quality of life 

Study 3 Colorectal cancer patients Shiitake extract Tumor response, safety 

Presentation of Results, Including Effectiveness and Safety 

The presentation of results from clinical trials is essential to gauge the effectiveness and safety of edible 

mushrooms as adjunctive therapies for cancer patients. Research by Zhao et al. (2020) investigated the 

impact of Agaricus blazei Murill extract on lung cancer patients undergoing chemotherapy. The 

findings revealed significant improvements in patient survival rates and quality of life, highlighting the 

potential benefits of mushroom supplementation. It is crucial to evaluate not only the efficacy but also 

the safety profile of these interventions, particularly concerning potential interactions with conventional 

cancer treatments. 

Discussion of Challenges and Future Directions for Clinical Research 

While clinical studies have provided promising evidence, they also come with challenges and room for 

improvement. Challenges include standardizing mushroom extracts, determining optimal dosages, and 

ensuring rigorous study design. Future directions for clinical research should aim to address these 

challenges and further explore the integration of edible mushrooms into cancer care. Additionally, 

research should delve into the mechanistic aspects of mushroom-mediated effects observed in clinical 

trials, potentially uncovering new avenues for personalized cancer treatment. 

Bioactive Compounds in Mushrooms 

Detailed Examination of Specific Compounds (e.g., Beta-Glucans, Polysaccharides, Lectins) 

A detailed examination of specific bioactive compounds found in edible mushrooms is essential to 

comprehend their potential in cancer treatment. Research conducted by Jin et al. (2019) delves into the 

role of beta-glucans, a prominent mushroom-derived compound, in modulating the immune response. 

Their study highlights the structural variations in beta-glucans across different mushroom species and 

their impact on immune activation. Additionally, Polat et al. (2017) investigated the polysaccharides 

from Lentinus tigrinus and their antiproliferative effects on cancer cells, emphasizing the diversity of 

polysaccharides among mushroom varieties. 

Their Potential Mechanisms of Action in Cancer Treatment 

Understanding the potential mechanisms of action of these bioactive compounds in cancer treatment is 

crucial. Studies such as that by Liu et al. (2017) have explored how lectins from edible mushrooms, 

such as Agaricus bisporus, can inhibit cancer cell proliferation through cell cycle arrest and apoptosis 

induction. Beta-glucans have also been shown to stimulate the immune system and enhance the body's 

ability to combat cancer cells (Chen et al., 2016). A comprehensive understanding of these mechanisms 

is pivotal in harnessing the therapeutic potential of mushroom-derived compounds. 

Dosage and Administration Considerations 

Determining appropriate dosage regimens and administration methods for mushroom-derived 

compounds is essential to ensure their efficacy and safety. Research by Wasser et al. (2019) offers 

insights into dosage considerations, emphasizing the need for personalized approaches based on the 

specific mushroom species and the intended therapeutic outcomes. The route of administration, such as 

oral supplements or intravenous injections, also warrants exploration to optimize the delivery of these 

compounds for cancer treatment. 

Safety and Side Effects 

Discussion of Potential Side Effects or Contraindications 

Exploring the safety profile of edible mushrooms is critical to ensure their responsible use in cancer 

therapy. A study by Wasser and Weis (2019) provides a comprehensive discussion of potential side 

effects and contraindications associated with mushroom consumption. They emphasize the importance 
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of assessing individual tolerances and the need for caution, especially in cases of mushroom allergies 

or interactions with medications. 

Table 5: Safety and Side Effects of Edible Mushrooms 

Potential Side Effects / Considerations Description 

Allergic Reactions Allergies to specific mushroom species 

Interaction with Medications Possible interactions with certain medications 

Digestive Distress Gastrointestinal discomfort in some individuals 

Proper Cooking Methods Importance of proper cooking to remove toxins 

Recommendations for Safe Consumption 

To promote safe consumption of edible mushrooms in the context of cancer treatment, it is essential to 

provide clear recommendations. Chen et al. (2016) offers valuable insights into safe mushroom 

consumption, emphasizing the significance of proper cooking methods to eliminate potential toxins or 

contaminants. Their recommendations underscore the importance of sourcing mushrooms from 

reputable suppliers and incorporating them into a balanced diet (Sudaldeep Sahoo and Sanyogita Shahi, 

2021). 

Comparative Safety with Conventional Cancer Treatments 

Comparing the safety profiles of edible mushrooms with conventional cancer treatments is a crucial 

aspect of this review. Research by Sliva (2016) discusses the safety of Ganoderma lucidum (Reishi) in 

cancer treatment and highlights its potential as an adjunctive therapy with a favorable safety profile 

compared to some conventional treatments. Such comparative assessments help clinicians and patients 

make informed decisions regarding treatment options. 

Dietary Recommendations and Integrative Approaches 

Suggest Incorporating Edible Mushrooms into the Diet 

Incorporating edible mushrooms into the diet can be a valuable component of cancer prevention and 

treatment strategies. Wang et al. (2018) suggest dietary recommendations for the inclusion of 

mushrooms like Russula delica, known for its anticancer properties. They emphasize the importance of 

a well-balanced diet that includes a variety of mushrooms to harness their potential health benefits. 

Table 7: Dietary Recommendations for Mushroom Consumption 

Recommendations Description 

Include a Variety of Mushrooms Incorporate different mushroom species for diversity 

Proper Cooking Methods Saute, roast, or steam mushrooms for best flavor 

Serving Size Guidelines Consume recommended serving sizes to avoid overeating 

Nutritional Content Be aware of the nutritional content of different mushrooms 

Integration with Conventional Cancer Treatments 

The integration of edible mushrooms with conventional cancer treatments offers a holistic approach to 

cancer care. Ku et al. (2016) discuss the potential synergies between mushroom-based interventions 

and conventional therapies. They highlight the need for collaboration between healthcare professionals 

to develop personalized treatment plans that optimize the benefits of both modalities. 

Potential Synergies with Other Natural Remedies 

Exploring potential synergies between edible mushrooms and other natural remedies can provide 

comprehensive cancer care options. Jayachandran et al. (2017) discusses the potential for synergistic 

effects between mushroom-derived compounds and probiotics. This suggests that incorporating 

probiotics into a diet rich in edible mushrooms may enhance their therapeutic impact through 

interactions with gut microbiota (Sudaldeep Sahoo, Tanuja Gayakward and Sanyogita Shahi, 2022). 

4.  Conclusion 

In conclusion, edible mushrooms represent a promising avenue in the quest for effective cancer 

therapies. This comprehensive review has illuminated their potential roles in cancer treatment through 

the examination of their mechanisms of action, preclinical and clinical studies, and safety 

considerations. The bioactive compounds within mushrooms, including beta-glucans, polysaccharides, 

and lectins, exhibit multifaceted effects on cancer cells, from immune system modulation to apoptosis 

induction. Clinical trials have offered encouraging insights into the efficacy and safety of mushroom-
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based interventions. Safety considerations, including potential side effects and contraindications, have 

been addressed, highlighting the importance of responsible consumption. Moreover, the integration of 

edible mushrooms into dietary and complementary cancer care strategies presents a holistic approach 

to cancer treatment. 
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