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ABSTRACT 

Microbial diseases have become quite common in recent years. The interest in new antimicrobial drugs 

is increasing due to the possible side effects of synthetic drugs and the emergence of resistant 

microorganisms due to unconscious antimicrobial drug use. Mushrooms have the potential to be used as 

a natural resource in the fight against microorganisms. In this context, in this study, the effects of 

different fungal species against different viral diseases were compiled in the literature. According to 

the findings, it has been reported in the literature that many different mushroom species are effective 

against Herpes virus (HSV-1, HSV-2, BoHV-1, HCMV), Influenza (A, B, H1N1, H3N2, H5N1, H9N2) and 

Parainfluenza, Infectious bursal disease virus (IBDV), Poxvirus, Vaccinia virus, Poliovirus, Vesicular 

stomatitis viruses (VSV), Adenovirus, Syncytial virus (RSV), Dengue virus ( DENV-2), Human 

immunodeficiency virus (HIV), Hepatitis A, B, C virus, Feline calicivirus (FCV), Enterovirus, 

Coxsackievirus, Coronavirus, Infectious hematopoietic necrosis virus (IHNV), Newcastle disease virus 

(NDV) and Tobacco Mosaic virus (TMV). In this context, it is thought that mushrooms can be a very 

important natural resource against viruses. 
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1. Introduction  

In contrast to contemporary medical practices, 

traditional or complementary medicine, commonly 

referred to as folk medicine, incorporates the utilisation of 

natural products that have been employed for the 

treatment of various ailments since ancient times [1-4]. 

In the realm of traditional medicine, a variety of naturally 

occurring substances including fungi, flora, and fauna are 

employed [5,6]. Mushrooms are a commonly consumed 

dietary item across various communities owing to their 

nutritional properties [7]. They have significant nutritional 

constituents, including vitamins, minerals, and protein [8]. 

Furthermore, these properties have extensive medicinal 

applications. Numerous studies have documented the 

diverse biological activities of mushrooms, including but 

not limited to antioxidant, anticancer, antimicrobial, 

antiviral, DNA protective, antiproliferative, anti-

inflammatory, and hepatoprotective properties [9-18]. 

The assessment of the biological properties of fungi holds 

significant importance in the medical domain. 

2. Antiviral Activity 

Currently, there is a growing prevalence of illnesses 

resulting from microorganisms [19]. One of the primary 

factors contributing to this phenomenon is the 

development of microbial resistance to existing antibiotics, 

which can be attributed in large part to the indiscriminate 

use of these drugs [19,20]. Scholars have resorted to 

exploring novel antimicrobial medications as a means of 

addressing microorganisms [21]. Antimicrobial natural 

products are utilised by individuals owing to the potential 

adverse effects associated with synthetic drugs and 

insufficient backing [22,23]. This study aimed to 

investigate the antiviral effects of mushrooms. The present 

discourse provides a comprehensive catalogue of fungal 

species that have been documented in the literature as 

effective against viral diseases. 
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Table 1. Mushrooms effective against herpes viruses [27-38]. 

Virus name Extract type Mushroom species Geographic 

regions 

Herpes virus 

(BoHV-1, HCMV, 

HSV-1, HSV-2) 

Aqueous, 

ethanol, 

methanol 

Agaricus bisporus, Agaricus brasiliensis, Agaricus silvaticus, Amanita muscaria, 

Armillaria dealbata, Armillaria decembris, Armillaria mellea, Armillaria odora, 

Armillaria tabescens, Aureoboletus gentilis, Auriporia aurea, Boletus bellinii, 

Boletus edulis, Boletus erythropus, Boletus fragrans, Boletus subtomentosus, 

Calocybe gambosa, Cantharellus tubiformis, Chalciporus piperatus, Clitocybe 

gibba, Clitocybe nebularis, Collybia butyracea, Collybia distorta, Collybia fusipes, 

Collybia maculata, Coprinus comatus, Cortinarius alboviolaceus, Cortinarius 

bolaris, Cortinarius cinnamomeus, Cortinarius elatior, Cortinarius infractus, 

Cortinarius largus, Cortinarius orellanoides, Cortinarius phoeniceus, Cortinarius 

sanguineus, Cortinarius semisanguineus, Cortinarius torvus, Cortinarius uliginosus, 

Cortinarius vibratilis, Cortinarius violaceus, Entoloma lividum, Entoloma 

nidorosum, Entoloma rhodopolium, Fistulina hepatica, Flammulina velutipes, 

Fomes fomentarius, Ganoderma lipsiense, Ganoderma lucidum, Ganoderma 

pfeifferi, Grifola frondosa, Heterobasidion annosum, Hydnellum concrescens, 

Hydnum repandum, Hygrocybe coccinea, Hygrophorus nemoreus, Hypholoma 

fasciculare, Inocybe piriodora, Laccaria amethystea, Laccaria laccata,  Lactarius 

blennius, Lactarius chrysorrheus, Lactarius deliciosus, Lactarius lilacinus, Lactarius 

necator, Lactarius quietus, Lactarius tabidus, Lactarius torminosus, Lactarius 

trivialis, Lactarius vellereus, Laetiporus sulphureus, Langermannia gigantea, 

Lentinula edodes, Lepista inversa, Lepista nuda, Leucopaxillus candidus, 

Leucopaxillus paradoxus, Lycoperdon perlatum, Lyophyllum shimeji, Macrolepiota 

procera, Marasmius oreades, Megacollybia platyphylla, Morchella conica, Morchella 

esculenta, Mycena pura, Oudemansiella mucida, Oudemansiella radicata, Panellus 

stipticus, Paxillus involutus, Phallus impudicus, Phellinus igniarius, Phellinus pini, 

Phellinus sp., Pholiota alnicola, Piptoptorus betulinus, Pleurotus columbinus, 

Pleurotus eryngii, Pleurotus ostreatus, Pleurotus sajor-caju, Pleurotus sp., Pluteus 

cervinus, Polyporus alveolari, Porodaedalea pini, Psathyrella piluliformis, 

Pyrofomes demidoffii, Ramaria stricta, Rozites caperata, Russula aeruginea, 

Russula cyanoxantha, Russula drimeia, Russula emetica, Russula fageticola, Russula 

fellea, Russula krombholzii, Russula nigricans, Russula ochroleuca, Russula 

sanguinaria, Russula turci, Schizophyllum commune, Scleroderma verrucosum, 

Suillus granulatus, Suillus variegatus, Terfezia boudieri, Tramates elegans, 

Trametes gibbosa, Trametes rubescens, Trametes versicolor, Tricholoma acerbum, 

Tricholoma album, Tricholoma anatolicum, Tricholoma colombetta, Tricholoma 

fulvum, Tricholoma portentosum, Tricholoma saponaceum, Tricholoma sejunctum, 

Tricholoma sulfureum, Tricholoma ustale, Tricholoma ustaloides, Tricholoma 

virgatum, Xerocomus badius, Xerocomus chrysenteron, Xerocomus rubellus, 

Xerocomus subtomentosus 

Brazil, France, 

Germany, South 

Korea, India 

Spain, Tunisia, 

Türkiye, Ukraine 

2.1. Herpes virus (BoHV-1, HCMV, HSV-1, HSV-2) (Genus: 

Simplexvirus) 

Herpes simplex virus type 1 (HSV-1) is responsible for 

infections in the facial and nasal regions, while herpes 

simplex virus type 2 (HSV-2) is known to cause infections in 

the genital area [24]. BoHV-1 has been identified as the 

causative agent for a variety of ailments in cattle, 

including rhinotracheitis, vaginitis, balanoposthitis, 

abortion, conjunctivitis, and enteritis [25]. Human 

herpesvirus 5 (HHV-5), commonly known as CMV strain, is 

a pathogenic microorganism that can cause infection in 

humans. The transmission of herpes viruses occurs through 

either direct contact or the sharing of objects. 

The transmission of the aforementioned disease is 

facilitated through the dispersion of salivary fluids and 

droplets. Moreover, it is transmitted via sexual 

intercourse. The manifestation of this condition is 

observable as a cutaneous eruption. The virus invades the 

mucosal linings of the oral cavity, nasal passages, and 

genitalia. The hallmark attribute of this phenomenon is the 

curative mechanism facilitated by the formation of a crust. 

Nonetheless, these viruses have the capability to enter 

a phase known as latency. By manipulating the immune 

system, it is possible to induce its activation during periods 

of immunosuppression [26].  

Our study compiles fungi that have been reported in 

the literature to be effective against HSV-1, HSV-2,  

BoHV-1 and HCMV viruses within this particular context. 

Table 1 displays the results that were obtained. In a study 

conducted in France, the effect of ethanol and aqueous 

extract obtained from 121 fungal species on HSV-1 and 

HSV-2 was investigated. As a result of the study, it was 

determined that Trametes gibbosa, Tricholoma virgatum, 

Tricholoma portentosum, Cortinarius orellanoides, 

Cortinarius sanguineus and Lactarius torminosus species 

exhibited the best values against HSV-1 at 0.5-4.5 mg/mL 

concentrations. It was also reported that Trametes 

gibbosa, Tricholoma virgatum, Tricholoma portentosum, 

Tricholoma acerbum, Collybia maculata, Rozites 

caperata, Cortinarius sanguineus, Hypholoma fasciculare, 

Hypholoma sublateritium and Lactarius torminosus 

exhibited the best values against HSV-2 at concentrations 

of 0.25-3.0 mg/mL [27]. In a study conducted in 

Germany, the effect of triterpenes obtained from 

Ganoderma pfeifferi species on HSV-1 was investigated. 

As a result of the examination, the ED50 value of the 

used species was reported to be 0.068 mmol/L [28].  

In a study conducted in South Korea, the effect of ethanol 

extract obtained from Phellinus pini sample on HSV-1 was 

investigated. As a result of the research, it has been 
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reported that it has an effect of 91-93% at 5 µg/mL [29]. 

In a study conducted in Brazil, it was reported that the 

extract obtained from the Agaricus brasiliensis species 

inhibited BoHV-1 by 63.8-83.2% [30]. In another study 

conducted in Brazil, it was reported that the selective 

index of ethanol and aqueous extract obtained from 

Lentinula edodes species was 12.11 and 9.02, respectively 

[31]. In a study conducted in Spain, it was reported that 

the IC50 values of water and methanol extract obtained 

from the mushroom Pleurotus ostreatus and the 

polysaccharide obtained from this mushroom species on 

HSV-1 were 0.20 and 4.80 µg/mL [32]. In a study conducted 

in Ukraine, the effect of distilled water extract obtained 

from 10 mushroom species on HSV-2 was investigated. 

Among the species used in the study, the best selectivity 

index result was reported to be 161.29 for Auriporia aurea 

and 324.67 for Trametes versicolor [33]. In a study 

conducted in India, the effect of aqueous extract from 

Tramates versicolor and Tramates elegans species on 

BoHV-1 was evaluated. As a result of the study, it was 

reported that Trametes versicolor showed antiviral activity 

at 10-6 dilution with the best results among the extracts 

obtained from the mushroom samples used [34]. In a study 

conducted in Turkey, the effect of methanol and aqueous 

extracts obtained from 10 fungal species on HSV-1 was 

investigated. As a result of the study, it was reported that 

Fomes fomentarius (EC50 = 11.22 mg/mL; SI > 4.46), 

Phellinus igniarius (EC50 = 9.71 mg/mL; SI > 5.15) and 

Porodaedalea pini (EC50 = 7.16 mg/mL; SI > 6.98) had 

the best antiviral effect according to the EC50 and 

the selectivity index SI for the cytopathic effect among the 

species used [35]. In a study conducted in India, the effect 

of crude extract obtained from 4 mushroom species against 

CMV was investigated. As a result of the research, it has 

been reported that Polyporus alveolari, Phellinus sp., 

Pleurotus ostreatus and Lentinus squarrosulus have an 

effect between 160-180 µg/mL [36]. In a study conducted 

in Egypt, the effect of aqueous extract obtained from 

Pleurotus columbinus, Pleurotus sajor-caju and Agaricus 

bisporus species on HSV-2 was investigated. As a result of 

the study, it was reported that Agaricus bisporus had the 

strongest selective index of 3.7 [37]. In a study conducted 

in Tunisia, the effect of methanol extract obtained from 

Boletus bellinii and Boletus subtomentosus species on  

HSV-2 was investigated. As a result of the study, it was 

reported that the species used had an effect of 3.60 and 

5.67 µg/mL, respectively [38]. To summarize studies 

discussed in this chapter, it has been reported that 

different fungal species are effective against HSV-1, HSV-2, 

BoHV-1 and CMV. As a result, it is thought that the fungi 

used can be a natural source against these viruses.   

2.2. Influenza (A, B, H1N1, H3N2, H5N1, H9N2) and 

Parainfluenza (Genus: Alphainfluenzavirus and 

Genus: Betainfluenzavirus) 

Influenza viruses are pathogenic microorganisms that 

exhibit a broad spectrum of disease severity. Common 

symptoms of the condition include elevated body 

temperature, nasal discharge, inflamed throat, muscular 

and cephalic discomfort, coughing, and debilitation. The 

duration of symptoms persists for a period of 2 to 7 days 

[39]. There exist four distinct classifications of influenza 

viruses, namely types A, B, C, and D. Groups A, B, and C 

can be pathogenic for humans. Moreover, it is noteworthy 

that group A has a prevalent occurrence in both pigs and 

mammals, whereas group D is predominantly found in 

cattle and pigs [40]. The H1N1 virus, which is classified as 

a subtype of Influenza A, is responsible for the onset of 

swine flu [41].  The H3N2 viruses represent a distinct 

subspecies of Influenza A that are capable of infecting 

both avian and mammalian hosts. The H5N1 virus is 

a distinct subspecies of Influenza A that specifically 

targets avian influenza. Furthermore, the H9N2 virus is 

classified as a subgroup of the group A influenza virus and 

has the potential to induce infections in both avian and 

human populations [42]. Parainfluenza viruses (HPIV) 

have the ability to infect both the upper and lower 

respiratory tract in humans. Whilst infections may be 

observed in tropical regions throughout the year, in 

temperate regions, the incidence of cases typically 

increases during the winter season. Natural products are 

employed for mitigating the impact of infections [43]. 

 Table 2 presents the findings of our study on the 

antiviral effects of fungi against influenza viruses, as 

reported in the literature. In a study conducted in 

Germany, the effect of crude extract obtained from 

Ganoderma pfeifferi species on Influenza A virus was 

investigated. As a result of the examination, the ED50 

value of the species used was reported to be 0.19-0.22 

mmol/L [28]. In a study conducted in Russia, the effect of 

aqueous extracts obtained from 11 fungal species against 

Influenza A virus was investigated. As a result of the 

research, it was reported that the best effect was 

0.167 mg/mL in Ischnoderma benzoinum and Daedaleopsis 

confragosa species [44]. In a study conducted in South 

Korea, the effect of aqueous extract obtained from 

Phellinus igniarius sample on H1N1, H3N2 and H9N2 was 

investigated. As a result of the study, it was reported 

that the LC50 value was 0.18-1.14 mg/mL [45].  

 

 

Table 2. Mushrooms effective against Influenza (A, B, H1N1, H3N2, H5N1, H9N2) and Parainfluenza [28,33, 44-48]. 

Virus name Extract type Mushroom species Geographic 

regions 

Influenza (A, B, 

H1N1, H3N2, H5N1, 

H9N2) and 

Parainfluenza 

Aqueous, 

ethanol 

Auriporia aurea, Cryptoporus volvatus, Daedaleopsis confragosa, Datronia 

mollis, Flammulina velutipes, Fomes fomentarius, Ganoderma lucidum, 

Ganoderma pfeifferi, Ganoderma valesiacum, Irpex lacteus, Ischnoderma 

benzoinum, Laricifomes officinalis, Lentinus edodes, Lenzites betulina, 

Lyophyllum shimeji, Phellinus conchatus, Phellinus igniarius, Piptoporus 

betulinus, Pleurotus eryngii, Pleurotus ostreatus, Pleurotus pulmonarius, 

Schizophyllum commune, Trametes gibbosa, Trametes versicolor 

Japan, Russia, 

South Korea, 

Ukraine, USA 
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In a study conducted in the United States, the effect of 

water extract obtained from Cryptoporus volvatus sample 

on H1N1 was investigated. As a result of the study, it was 

reported that there was a significant reduction in viral 

lesions in the lungs of mice [46]. In a study conducted in 

Ukraine, the effect of water extract obtained from 

10 fungal species against Influenza A virus was 

investigated. The species used in the study: Auriporia 

aurea, Flammulina velutipes, Fomes fomentarius, 

Ganoderma lucidum, Lentinus edodes, Lyophyllum shimeji, 

Pleurotus eryngii, Pleurotus ostreatus, Schizophyllum 

commune and Trametes versicolor have been reported to 

have a maximum tolerance concentration range of 0.2-25 

mg/mL [33]. In a study conducted in Japan, it was 

reported that the extract obtained from the Lentinula 

edodes sample was administered orally and was effective 

against Influenza A in mice [47]. In another study 

conducted in Russia, the effect of water and ethanol 

extract obtained from Pleurotus pulmonarius species 

against H1N1 was investigated. As a result of the study, it 

was reported that the EC50 value of the effective dose was 

in the range of 1.8-3 mg/mL [48]. According to the data in 

the literature, it has been observed that different fungal 

species have significant effects against Influenza viruses. 

Thus, it has been seen that mushrooms can be a natural 

source against influenza viruses. 

 

2.3. Infectious bursal disease virus (IBDV, Genus: 

Avibirnavirus), Poxvirus (Family: Poxviridae), 

Vaccinia virüs (Genus: Orthopoxvirus), Poliovirus 

(Genus: Enterovirus) 

IBDV, also referred to as Gumboro disease, is a viral 

pathogen that is responsible for inducing significant 

mortality rates in avian populations. The contagiousness 

of the disease in young chickens and turkeys is 

considerably high [49]. The poxvirus is known to infect 

both vertebrates and arthropods, and is the causative 

agent of smallpox. Four distinct genera have been 

identified to cause infections in humans, namely 

Orthopoxvirus, Parapoxvirus, Yatapoxvirus, and 

Molluscipoxvirus [50]. The etiological agent responsible 

for smallpox is the Vaccinia virus. Typically, the condition 

is characterised by a mild presentation, and even 

individuals who are considered to be in good health may 

not exhibit any discernible symptoms. Individuals with 

compromised immune systems often exhibit symptoms of 

erythema and pyrexia. The efficacy of the vaccines 

utilised against this particular virus is noteworthy [51]. 

The poliovirus is responsible for the onset of 

poliomyelitis, a severe ailment characterised by muscular 

spasms and the degeneration of neural tissue. The 

symptoms of the condition comprise elevated body 

temperature of up to 40°C, intense cephalalgia and 

  

Table 3. Mushrooms effective against IBDV, Poxvirus, Vaccinia virus, Poliovirus [27, 31, 53-55]. 

Virus name Extract type Mushroom species Geographic 

regions 

Poxvirus Methanol Cantharellus isabellinus, Cantharellus platyphyllus, Pleurotus citrinopileatus, 

Pleurotus djamour, Pleurotus sajor-caju 

Tanzania 

Infectious 

bursal disease 

virus (IBDV) 

Methanol Cantharellus isabellinus, Cantharellus platyphyllus, Pleurotus citrinopileatus, 

Pleurotus djamour, Pleurotus sajor-caju 

Tanzania 

Vaccinia virus Aqueous Amanita citrina, Amanita fulva, Amanita muscaria, Amanita pantherina, Amanita 

phalloides, Amanita rubescens, Amanita spissa, Amanita vaginata, Armillariella 

mellea, Boletus edulis, Cantharellus cibarius, Clitocybe cerussata, Clitocybe discolor, 

Clitocybe flaccida, Clitocybe gibba, Clitocybe nebularis, Clitocybe odora, Clitocybe 

tuba, Clitocybe vibecina, Collybia butyracea, Collybia distorta, Collybia dryophila, 

Collybia peronata, Craterellus cornucopioides, Cystoderma amianthinum, Cystoderma 

carcharias, Gymnopilus penetrans, Hygrophorus eburneus, Lactarius mitissimus, 

Lactarius necator, Lactarius piperatus, Lactarius volemus, Leccinum aurantiacum, 

Leccinum griseum, Lepista gilva, Lepista inversa, Lepista nuda,  Lycoperdon 

perlatum, Macrolepiota procera, Marasmius oreades, Mycena pura, Mycena zephirus, 

Naematoloma capnoides,  Naematoloma fasciculare, Paxillus involutus, Pholiota 

lenta, Ramaria apiculata, Russula cyanoxantha, Russula fellea, Russula vesca, 

Scleroderma citrinum,  Sparassis crispa, Suillus granulatus, Suillus granulatus, 

Tricholoma portentosum, Tricholomopsis rutilans, Xerocomus chrysenteron 

Poland 

Poliovirus Ethanol, 

aqueous 

Agaricus brasiliensis, Agaricus silvaticus, Amanita muscaria, Armillaria dealbata, 

Armillaria decembris, Armillaria mellea, Armillaria odora, Armillaria tabescens, 

Aureoboletus gentilis, Boletus edulis, Boletus erythropus, Boletus fragrans, Calocybe 

gambosa, Cantharellus tubiformis, Chalciporus piperatus, Clitocybe gibba, Clitocybe 

nebularis, Collybia butyracea, Collybia distorta, Collybia fusipes, Collybia maculata, 

Coprinus comatus, Cortinarius alboviolaceus, Cortinarius bolaris, Cortinarius 

cinnamomeus, Cortinarius elatior, Cortinarius infractus, Cortinarius largus, 

Cortinarius orellanoides, Cortinarius phoeniceus, Cortinarius sanguineus, Cortinarius 

semisanguineus, Cortinarius torvus, Cortinarius uliginosus, Cortinarius vibratilis, 

Cortinarius violaceus, Entoloma lividum, Entoloma nidorosum, Entoloma 

rhodopolium, Fistulina hepatica, Ganoderma lipsiense, Ganoderma lucidum, Grifola 

frondosa, Heterobasidion annosum, Hydnellum concrescens, Hydnum repandum, 

Hygrocybe coccinea, Hygrophorus nemoreus, Hypholoma fasciculare, Inocybe 

piriodora, Laccaria amethystea, Laccaria laccata, Lactarius blennius, Lactarius 

chrysorrheus, Lactarius deliciosus, Lactarius lilacinus, Lactarius necator, Lactarius 

quietus, Lactarius tabidus, Lactarius torminosus, Lactarius trivialis, Lactarius 

vellereus, Laetiporus sulfureus, Langermannia gigantea, Lentinula edodes, Lepista 

France, Brazil  
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inversa, Lepista nuda, Leucopaxillus candidus, Leucopaxillus paradoxus, Lycoperdon 

perlatum, Macrolepiota procera, Marasmius oreades, Megacollybia platyphylla, 

Mycena pura, Oudemansiella mucida, Oudemansiella radicata, Panellus stipticus, 

Paxillus involutus, Phallus impudicus, Pholiota alnicola, Piptoptorus betulinus, 

Pleurotus ostreatus, Pluteus cervinus, Psathyrella piluliformis, Ramaria stricta, 

Rozites caperata, Russula aeruginea, Russula cyanoxantha, Russula drimeia, Russula 

emetica, Russula fageticola, Russula fellea, Russula krombholzii, Russula nigricans, 

Russula ochroleuca, Russula sanguinaria, Russula turci, Scleroderma verrucosum, 

Suillus granulatus, Suillus variegatus, Trametes gibbosa, Trametes rubescens, 

Trametes versicolor, Tricholoma acerbum, Tricholoma album, Tricholoma 

colombetta, Tricholoma fulvum, Tricholoma portentosum, Tricholoma saponaceum, 

Tricholoma sejunctum, Tricholoma sulfureum, Tricholoma ustale, Tricholoma 

ustaloides, Tricholoma virgatum, Xerocomus badius, Xerocomus chrysenteron, 

Xerocomus rubellus, Xerocomus subtomentosus 

dorsalgia, and feelings of nausea. The condition manifests 

as minor outbreaks, particularly during the summer and 

autumn seasons, and results in enduring muscular 

impairment. The employment of vaccines in the battle 

against polio has yielded considerable success [52]. Table 3 

displays the fungal species documented in literature as 

having activity against IBDV, Poxvirus, Vaccinia virus, and 

Poliovirus in this particular study. In a study conducted in 

Tanzania, methanol extracts obtained from Cantharellus 

platyphyllus, Cantharellus isabellinus, Pleurotus djamour, 

Pleurotus sajor-caju and Pleurotus citrinopileatus were 

reported to be effective against IBDV and Poxvirus [53]. In 

a study conducted in Poland, the effect of water extract 

obtained from 56 fungal species on Vaccinia virus was 

investigated. As a result of the study, it was reported that 

the toxic zone range of the species used was between  

12-37 mm [54]. In a study conducted in France, the effect 

of ethanol and aqueous extract obtained from 121 fungal 

species on Poliovirus was investigated. As a result of the 

study, it was reported that Clitocybe nebularis, one of the 

species used, showed high activity with 1.0-5.0 mg/mL, 

Lepista inversa with 1.0-4.5 mg/mL, Mycena pura with 

1.25-1.75 mg/mL and Lactarius torminosus with 0.5-2.5 

mg/mL [27]. In a study conducted in Brazil, the effect of 

ethanol extract of Agaricus brasiliensis species on 

Poliovirus was investigated. As a result of the study, it has 

been reported that it has 50-88% inhibition effect [55]. In 

another study conducted in Brazil, the selective index of 

ethanol and aqueous extracts obtained from Lentinula 

edodes species against Poliovirus was reported as 19.85 

and 5.82, respectively [31]. In this context, the effects of 

different fungal species against IBDV, Poxvirus, Vaccinia 

virus and Poliovirus have been reported. According to these 

results, it is thought that fungi may be a natural source 

against these viruses. 

 

2.4. Vesicular stomatitis virus (VSV, Genus: 

Vesiculovirus), Adenovirus (Family: Adenoviridae), 

Syncytial virus (RSV, Genus: Orthopneumovirus), 

Dengue virus (DENV-2, Genus: Flavivirus) 

VSV is commonly referred to as Indiana vesiculovirus. 

The arthropod has the potential to cause infection in 

bovine, equine, and porcine species. The predicament 

faced by farmers is particularly challenging, particularly in 

diverse global regions [56]. Adenoviruses are known to 

induce infections in both human and animal populations. 

The pathogen in question elicits acute respiratory disease, 

acute follicular conjunctivitis, epidemic keratoconjunctivitis, 

cystitis, and in some cases, gastroenteritis and pneumonia 

in human hosts [57]. The virus commonly referred to as 

RSV is alternatively known as a human respiratory 

syncytial virus or human orthopneumovirus. Respiratory 

syncytial virus (RSV) is a prevalent and communicable 

virus that induces respiratory infections [58]. The 

etiological agent responsible for the manifestation of 

dengue fever is the Dengue virus. The incidence of 

Dengue virus has exhibited a noteworthy escalation over 

the preceding two decades. Mosquitoes are responsible 

for approximately 390 million infections annually, with 

a higher incidence in tropical regions [59].  

The present investigation aimed to explore the 

mushrooms species that have been documented in the 

literature as efficacious against VSV, adenovirus, RSV, 

and DENV-2. Table 4 displays the results that were 

obtained. In a study conducted in France, the effect of 

ethanol and aqueous extract obtained from 121 fungal 

species on VSV was investigated. Among the species used 

in the study, the VSV value was 1.0-5.0 mg/mL in 

Clitocybe nebularis, 1.5-4.5 mg/mL in Lepista inversa, 

1.0-3.0 mg/mL in Collybia maculata, 1.5-2.0 mg/mL in 

Mycena pura and Lactarius torminosus at 0.5-2.0 mg/mL 

[27]. In a study conducted in Japan, the effect of crude 

extract obtained from the mushroom Lentinus edodes on 

VSV was evaluated. The result of the study was reported 

to be 2.0 × 102 - 9.4 × 101 PFU/mL after 48 hours [60]. 

In a study conducted in Egypt, the effect of aqueous 

extract obtained from Pleurotus columbinus, Pleurotus 

sajor-caju and Agaricus bisporus species on Adenovirus 

was investigated. As a result of the study, it was reported 

that Pleurotus columbinus had the strongest selective 

index of 4.2 [37]. In a study conducted in China, the 

effect of some sesquiterpenes obtained from the 

Agrocybe salicacola species on RSV was examined. As a 

result of the study, it was reported that the LC50 value of 

the species used was 100 μM [61]. In a study conducted in 

Malaysia, it was reported that the LC50 value range of 

Lignosus rhinocerotis, Pleurotus giganteus, Hericium 

erinaceus, Schizophyllum commune and Ganoderma 

lucidium against DENV-2 was 226.3-2080.2 μg/mL [62]. 

In another study conducted in Malaysia, the state of the 

aqueous extract of the fungus Ganoderma lucidium on 

DENV-2 was analyzed. As a result of the study, it was 

reported that the inhibition value was 84.6% [63]. In a 

study conducted in the Czech Republic, it was reported 

that ganodermanontriol, lucidumol A, ganoderic acid C2 

and ganosporeric acid A obtained from Ganoderma 

lucidium extract had an effect on DENV-2 [64]. In this 

context, according to the data reported in the literature, 

it has been seen that fungi have the potential to be 

a natural source against VSV, adenovirus, RSV, DENV-2.
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Table 4. Mushrooms effective against VSV, Adenovirus, RSV, DENV-2 [27,37, 60-64]. 

Virus name Extract type Mushroom species Geographic 

regions 

Vesicular 

stomatitis 

virus (VSV) 

Aqueous, ethanol Agaricus silvaticus, Amanita muscaria, Armillaria dealbata, Armillaria decembris, 

Armillaria mellea, Armillaria odora, Armillaria tabescens, Aureoboletus gentilis, 

Boletus edulis, Boletus erythropus, Boletus fragrans, Calocybe gambosa, 

Cantharellus tubiformis, Chalciporus piperatus, Clitocybe gibba, Clitocybe 

nebularis, Collybia butyracea, Collybia distorta, Collybia fusipes, Collybia 

maculata, Coprinus comatus, Cortinarius alboviolaceus, Cortinarius bolaris, 

Cortinarius cinnamomeus, Cortinarius elatior, Cortinarius infractus, Cortinarius 

largus, Cortinarius orellanoides, Cortinarius phoeniceus, Cortinarius sanguineus, 

Cortinarius semisanguineus, Cortinarius torvus, Cortinarius uliginosus, 

Cortinarius vibratilis, Cortinarius violaceus, Entoloma lividum, Entoloma 

nidorosum, Entoloma rhodopolium, Fistulina hepatica, Ganoderma lipsiense, 

Ganoderma lucidum, Grifola frondosa, Heterobasidion annosum, Hydnellum 

concrescens, Hydnum repandum, Hygrocybe coccinea, Hygrophorus nemoreus, 

Hypholoma fasciculare, Inocybe piriodora, Laccaria amethystea, Laccaria laccata, 

Lactarius blennius, Lactarius chrysorrheus, Lactarius deliciosus, Lactarius 

lilacinus, Lactarius necator, Lactarius quietus, Lactarius tabidus, Lactarius 

torminosus, Lactarius trivialis, Lactarius vellereus, Laetiporus sulfureus, 

Langermannia gigantea, Lentinus edodes, Lepista inversa, Lepista nuda, 

Leucopaxillus candidus, Leucopaxillus paradoxus, Lycoperdon perlatum, 

Macrolepiota procera, Marasmius oreades, Megacollybia platyphylla, Mycena 

pura, Oudemansiella mucida, Oudemansiella radicata, Panellus stipticus, Paxillus 

involutus, Phallus impudicus, Pholiota alnicola, Piptoptorus betulinus, Pleurotus 

ostreatus, Pluteus cervinus, Psathyrella piluliformis, Ramaria stricta, Rozites 

caperata, Russula aeruginea, Russula cyanoxantha, Russula drimeia, Russula 

emetica, Russula fageticola, Russula fellea, Russula krombholzii, Russula 

nigricans, Russula ochroleuca, Russula sanguinaria, Russula turci, Scleroderma 

verrucosum, Suillus granulatus, Suillus variegatus, Trametes gibbosa, Trametes 

rubescens, Trametes versicolor, Tricholoma acerbum, Tricholoma album, 

Tricholoma colombetta, Tricholoma fulvum, Tricholoma portentosum, 

Tricholoma saponaceum, Tricholoma sejunctum, Tricholoma sulfureum, 

Tricholoma ustale, Tricholoma ustaloides, Tricholoma virgatum, Xerocomus 

badius, Xerocomus chrysenteron, Xerocomus rubellus, Xerocomus subtomentosus 

France, Japan 

Syncytial 

virus (RSV) 

Terpen  Agrocybe salicacola China 

Adenovirus Aqueous Agaricus bisporus, Pleurotus columbinus, Pleurotus sajor-caju Egypt 

Dengue virus 

(DENV-2) 

Aqueous, 

ethanol, ethyl 

acetate, hexane 

Ganoderma lucidium, Hericium erinaceus, Lignosus rhinocerotis, Pleurotus 

giganteus, Schizophyllum commune  

Czech Republic, 

Malaysia 

2.5. Human immunodeficiency virus (HIV) (Genus: 

Lentivirus) 

The Human Immunodeficiency Virus (HIV) is 

a pathogenic virus that is responsible for the onset of 

acquired immunodeficiency syndrome (AIDS). The duration 

of the incubation period is relatively extended. As the 

infection disseminates throughout the organism, the 

immune system experiences a compromise [65]. 

Consequently, individuals become more vulnerable to 

a range of illnesses. This is indicative of excessive weight 

loss. Vertical transmission of the condition is possible 

through perinatal routes such as transplacental transfer 

during pregnancy, perinatal exposure during childbirth, or 

postnatal transmission via breastfeeding [66]. 

Furthermore, it is noteworthy that the transmission of the 

aforementioned disease can occur via blood transfusions, 

sexual intercourse, needles, or exposure to the blood of 

individuals who are infected. However, the likelihood of 

transmission through bodily fluids such as saliva, sweat, 

or tears is exceedingly low [67].  

Since its first identification, HIV has caused the 

demise of approximately 40 million individuals. The 

development of a treatment or vaccine is currently in the 

research phase. Furthermore, the utilisation of anti-

retroviral medications is advantageous in maintaining the 

equilibrium of the disease. The utilisation of natural 

products for combating HIV primarily involves fortifying 

the immune system. Furthermore, it confers advantages 

in retarding the impact of HIV [68]. This study aimed to 

compile the reported effectiveness of fungi against HIV as 

documented in the literature. Table 5 displays the results 

that were obtained. 
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Table 5. Mushrooms effective against HIV [69-77]. 

Virus name Extract type Mushroom species Geographic 

regions 

Human 

immunodeficiency 

virus (HIV) 

Aqueous, Ethanol Agaricus brasiliensis, Cantharellus cibarius, Cantharellus cornucopioides, 

Cantharellus isabellinus, Cordyceps militaris, Cordyceps sinensis, Fomes 

fomentarius, Ganoderma applanatum, Ganoderma colossum, Ganoderma 

lucidum, Ganoderma pfeifferi, Ganoderma sinense, Ganoderma sp., Grifola 

frondosa, Hohenbuehelia serotina, Lentinus edodes, Lentinus sp., Phellinus 

igniarus, Phellinus linteus, Russula paludosa, Schizophyllum commune, 

Trametes versicolor  

China, 

Colombia, 

Germany, 

Ghana, 

Japan, 

Tanzania, 

Vietnam,  

In a study conducted in Tanzania, it was reported that 

Ganoderma lucidum, Ganoderma applanatum, Ganoderma 

pfeifferi, Trametes versicolor, Cantharellus cibarius, 

Cantharellus cornucopioides, Cantharellus isabellinus, 

Schizophyllum commune, Phellinus igniarus, Fomes 

fomentarius and Phellinus linteus were effective on HIV 

[69]. In a study conducted in China, the effect of a peptide 

isolated from the extract obtained from Russula paludosa 

species on HIV was investigated. As a result of the study, it 

was reported that the peptide used was 41.8-99.2% 

effective at 1, 0.2 and 0.04 mg/mL concentrations [70]. In 

a study conducted in Vietnam, the effect of extract 

obtained from Ganoderma colossum mushroom against HIV 

was investigated. As a result of the study, it was reported 

that the LC50 effect value was 5-39 μg/mL [71]. In a study 

conducted in Germany, the effect of the extract obtained 

from the fungus Epicoccum nigrum on HIV was examined. 

As a result of the study, it was reported that the EC50 

value was 13.5 μM [72]. In a study conducted in Japan, the 

effect of the extract obtained from the Ganoderma sinense 

species on HIV was examined. As a result of the study, it 

was reported that the LC50 value was between 20-40 μM 

[73]. In another study conducted in China, the effect of the 

extract obtained from the Cordyceps militaris mushroom 

on HIV was examined. The effect range of the species used 

in the study was reported to be 0.78-65.27% [74]. In a 

study conducted in Ghana, it was reported that Lentinus 

edodes, Grifola frondosa, Ganoderma lucidum, Trametes 

versicolor, Cordyceps sinensis and Agaricus brasiliensis 

significantly increased CD4+ and T-lymphocyte counts in 

HIV patients after 60 days [75]. In a study conducted in 

China, the effect of the extract obtained from the 

Hohenbuehelia serotina sample on HIV was examined. As a 

result of the study, it was reported that the LC50 value 

was 25-50 µM [76]. In a study conducted in Colombia, the 

effect of extracts obtained from Ganoderma sp. and 

Lentinus sp. species on HIV was investigated. As a result of 

the study, it was reported that the extract obtained in the 

species used inhibited HIV replication between 80% and 

90% and decreased the early and late transcript production 

between 55.5-91.3% and 82.1-93.6%, respectively. The best 

selectivity index of Lentinus sp. was SI = 8.3 [77]. In this 

context, it has been observed that the reported 

mushrooms have efficacy against HIV. As a result, fungi 

are thought to have a potential anti-HIV effect. 

2.6. Hepatovirus A, B, C (Genus: Hepatovirus) 

Hepatitis is an inflammation of specific liver tissue 

resulting in a yellow color in the skin and whites of the 

eyes. Anorexia, vomiting, abdominal pain, weakness and 

gastrointestinal disturbances may occur [78]. If the 

disease resolves within 6 months, it is defined as acute 

hepatitis, and if it lasts longer than 6 months, it is 

defined as chronic hepatitis [79]. Acute hepatitis may go 

away on its own, but chronic hepatitis can cause 

cirrhosis, liver cancer, and liver failure. Causes are 

usually drugs, alcohol consumption, toxins and 

autoimmune diseases [80]. There are types A, B, C, D 

and E. Types A and E can be transmitted through 

contaminated food and water, type B sexually, during 

pregnancy or by contact with contaminated blood, and 

type C through blood. Type D can be transmitted to 

people infected with type B. A, B and D type vaccination 

and C type antiviral drugs are used [81]. In this study, 

mushroom effective against hepatitis were compiled in 

the literature. The obtained results are shown in Table 6. 

In a study conducted in Egypt, the effect of ethyl 

acetate and water extract obtained from the fungus 

Hericium erinaceus on HAV was investigated. As a result 

of the examination, it was reported that the CC50 value 

was 26 and 111 µg/mL for ethyl acetate and water 

extract, respectively [82]. In a study conducted in China, 

the effect of the extract obtained from the mushroom 

Agaricus blazei on HBV was examined. As a result of the 

study, it was reported that spartate aminotransferase and 

alanine aminotransferase levels decreased from 246.0 to 

61.3 IU/L and from 151.0 to 46.1 IU/L. In this context, it 

has been observed that Agaricus blazei extracts have 

significant potentials in normalizing the liver functions of 

HBV patients [83]. In another study conducted in China, 

the effect of the extract obtained from Grifola frondosa 

 

Table 6. Mushrooms effective against Hepatovirus A, B, C [82-90]. 

Virus name Extract type Mushroom species Geographic 

regions 

Hepatovirus A (HAV) Aqueous, ethyl acetate Hericium erinaceus Egypt  

Hepatovirus B (HBV) Aqueous, chloroform, 

ethanol 

Agaricus blazei, Ganoderma lucidum, Grifola frondosa China  

Hepatovirus C (HCV) Aqueous, ethyl acetate, 

dichloromethane,  

n-hexane 

Agaricus bisporus, Pleurotus ostreatus, Rhodotus palmatus Egypt, Germany, 

Spain 
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on HBV was investigated and it was reported that there 

was 50% inhibition as a result of the study [84]. In a study 

conducted in China, it was reported that the extract 

obtained from Ganoderma lucidum sample had an 

inhibitory effect on HBsAg and HBeAg secretion [85]. 

In another study conducted in China, it was reported that 

ganoderic acid obtained from a sample of Ganoderma 

lucidum inhibited HBV at 8 µg/mL [86]. In a study 

conducted in Spain, the effect of ethyl acetate, 

dichloromethane and n-hexane extracts of Agaricus 

bisporus species on HCV was investigated. As a result of 

the research, it was reported that the inhibition 

percentage of Agaricus bisporus was 64.85-75.56% [87]. 

In a study conducted in Egypt, it was reported that laccase 

obtained from the fungus Pleurotus ostreatus inhibited 

HCV at 2.0 and 2.5 mg/mL [88]. In a study conducted in 

Spain, water extract of the fungus Agaricus bisporus was 

reported to be effective on HCV [89]. In a study conducted 

in Germany, it was reported that rhodatin 

(a meroterpenoid) and rhodocoranes A−E (sesquiterpenoids) 

obtained from the fungus Rhodotus palmatus have effects 

on HCV [90]. In this context, it has been seen that 

mushrooms have a significant potential against hepatitis 

types according to literature data. 

2.7. Feline calicivirus (FCV, Genus: Vesivirus), 

Enterovirus (Genus: Enterovirus), Coxsackievirus 

(Genus: Enterovirus) 

FCV causes respiratory infections in cats. There is no 

specific treatment for FCV. However, supportive 

treatments can be applied according to symptoms [91]. 

Enterovirus causes infections of many humans and 

mammals worldwide each year. Generally, children 

younger than 5 years old constitute the majority of the 

diseased [92]. Coxsackie viruses are widespread 

throughout the world. They are mostly transmitted by 

fecal and oral route. Meningitis-like disease may occur 

[93]. In this study, mushrooms reported in the literature 

against FCV, enterovirus and Coxsackie viruses were 

compiled. The obtained results are shown in Table 7. 

 

Table 7. Mushrooms effective against FCV, Enterovirus, Coxsackievirus [29, 38, 76, 94-97]. 

Virus name Extract type Mushroom species Geographic 

regions 

Feline calicivirus 

(FCV) 

Aqueous, ethanol, 

hexane 

Cordyceps sinensis, Ganoderma lucidum, Inonotus obliquus, Morchella 

esculenta, Phellinus igniarius 

China, Thailand 

Enterovirus Aqueous ethanol, 

aqueous 

Ganoderma lucidum, Ganoderma neo-japonicum, Grifola frondosa China, Malaysia 

Coxsackievirus Aqueous, ethanol, 

methanol  

Boletus bellinii, Boletus subtomentosus, Ganoderma neo-japonicum, 

Phellinus pini 

Malaysia, South 

Korea, Tunisia  

In a study conducted in China, the effect of 

polysaccharides obtained from the mushroom Inonotus 

obliquus on FCV was investigated. As a result of the study, 

it has been reported that polysaccharides directly act as 

an inhibitor on virus particles by blocking viral 

binding/absorption in an in vitro experiment [94]. 

In a study conducted in Thailand, the effects of hexane, 

ethanol and water extracts obtained from Inonotus 

obliquus, Phellinus igniarius, Cordyceps sinensis, 

Ganoderma lucidum and Morchella esculenta samples on 

FCV were investigated. As a result of the study, it was 

reported that the best LC50 value of Inonotus obliquus was 

0.80±0.16 μg/mL [95]. In a study conducted in China, the 

effect of heteropolysaccharin obtained from Grifola 

frondosa extracts on Enterovirus was investigated. 

As a result of the study, it was reported that viral 

replication was suppressed [96]. In another study 

conducted in China, the effects of triterpenoids obtained 

from Ganoderma lucidum mushroom extract on Enterovirus 

were investigated. It has been reported that Lanosta-

7,9(11),24-trien-3-one,15;26-dihydroxy (GLTA) and 

Ganoderic acid Y (GLTB) obtained as a result of the 

investigation are effective [76]. In a study conducted in 

Malaysia, it was reported that the extracts obtained from 

the Ganoderma neo-japonicum sample showed 100% 

efficacy at 1.25 mg/mL against Enterovirus [97]. In a study 

conducted in Tunisia, the effect of methanol extract 

obtained from Boletus bellinii and Boletus subtomentosus 

species on Coxsackievirus was investigated. As a result of 

the study, it was reported that the species used had an 

effect of 5.70 and 56.88 µg/mL, respectively [38]. 

In a study conducted in South Korea, the effect of ethanol 

extract obtained from Phellinus pini sample on 

Coxsackievirus was investigated. As a result of the 

research, it has been reported that it has 84% effect at 

1 mg/mL [29]. In a study conducted in Malaysia, it was 

reported that extracts obtained from Ganoderma neo-

japonicum sample showed 60-70% effect at 1.25 mg/mL 

[97]. In this context, it has been reported in the 

literature that fungi are effective against FCV, 

enterovirus and Coxsackie viruses. As a result, it is 

thought that fungi can be a natural source against these 

viruses. 

 

2.8. Coronavirus (Family: Coronaviridae) 

Coronavirus variants are present in avian and 

mammalian species. MERS-CoV, SARS-CoV and COVID-19 

(SARS-CoV-2) types cause respiratory infections that can 

be fatal in humans [98]. The last type of coronavirus seen 

in 2019, called SARS-CoV-2 or Covid-19, was quite deadly. 

High fever, dry cough, weakness, shortness of breath, and 

loss of taste are some of the symptoms. After the first 

contact, the symptoms last between 1-14 days on 

average. Usually, the symptoms are mild. However, it can 

cause serious respiratory tract infections in people with 

weakened immunity or chronic diseases. It can also cause 

blood clots and organ failure. Transmission is usually by 

contact or by being in the same environment with an 

infected person [99]. Mushrooms reported to be effective 

against SARS-CoV-2 in the literature are reported in Table 8. 

In a study conducted in Egypt, it was reported that 
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kaempferol, chlorogenic acid and ascorbic acid, catechin, 

superoxide dismutase and quercetin from Pleurotus 

ostreatus, Lentinula edodes and Agaricus bisporus samples 

effectively bind to Mpro of SARS-CoV-2 [100]. In a study 

conducted in Russia, the effect of water extract obtained 

from the mushroom Inonotus obliquus on SARS-CoV-2 was 

investigated. As a result of the study, it was reported that 

water extracts have 50% inhibition of replication of SARS-

CoV-2 (nCoV/Victoria/1/2020 strain) in Vero E6 and Vero 

cell cultures in the concentration range of 0.75 to 11.6 

μg/mL [101]. In a study conducted in India, the effect of 

the extract obtained from the Polyozellus multiplex 

sample on SARS-CoV-2 was investigated. As a result of the 

study, it was reported that the agents Kynapcin-12 (M_78), 

Kynapcin-28 (M_82), Kynapcin-24 (M_83) and 

Neonambiterphenyls-A (M_366) obtained from the sample 

were effective [102]. In another study conducted in Egypt, 

the effect of the extract obtained from the mushroom 

Inonotus obliquus on SARS-CoV-2 was investigated. As a 

result of the study, it was reported that betulinic acid and 

inonotusane C obtained from the sample can bind to the 

spike protein near the host cell recognition site of 

angiotensin converting enzyme 2 [103]. In a study 

conducted in Thailand, the effect of some compounds 

obtained from Ganoderma sp. on SARS-CoV-2 was 

investigated. As a result of the study, it was reported that 

the ursolic acid, 20(21)-dehydrolucidenic acid N, 

agrocybin, betulinic acid, colossolactone (A, E,G,V, VII, 

VIII), ellagic acid, ergosterol, gallic acid, ganoderic acid  

(α, B, β, C1, GS- 2, H), Ganoderiol (A, B, F), 

ganodermanondiol, ganodermanontriol, ganolucidic acid A, 

ganomycin (B, I), heliantriol F, linoleic acid, lucidumol B, 

methyl gallate, oleanolic acid, semicochliodinol (A, B) 

and velutin obtained from Ganoderma sp. had an effect 

between 1.02-757.15 µM and 18.58-865.36 nM [104]. In a 

study conducted in Iraq, the effect of the extract 

obtained from the Ganoderma lucidum mushroom on 

COVID-19 was investigated. As a result of the study, it 

was reported that the hemoglobin value decreased from 

14.0 to 13.6 Hb g/dL, the packed cell volume decreased 

from 46 to 45%, the red blood cells decreased from 6.5 to 

5.75 cell/mm3, and the platelets decreased from 300.0 to 

159.0 cell/mm3 [105]. In a study conducted in China, the 

status of the L-fucose compound obtained from 

Ganoderma lucidum extract on SARS-CoV-2 was 

examined. It has been reported that the compound 

obtained as a result of the study is effective at 2 μg/mL 

[106]. In a study conducted in Malaysia, the effects of the 

extract obtained from Ganoderma lucidum, Grifola 

frondosa, Agrocybe species, Auricularia auricula, 

Hericium erinaceus, Hypsizygus marmoreus, Pleurotus 

cystidiosus, Pleurotus eryngii, Pleurotus flabellatus, 

Pleurotus florida, Pleurotus sajor-cajuju, Schizophyllum 

commune and Volvariella volvaceae on SARS-CoV-2 were 

investigated and it was reported that the obtained 

triterpenes had effects on ACE proteins [107]. In a study 

conducted in Taiwan, the effect of extract obtained from 

Antrodia cinnamomea and Antrodia salmonea mushroom 

samples on SARS-CoV-2 was investigated. It has been 

reported that the samples used in the study result inhibit 

ACE2 thanks to the antcins compounds [108]. In this 

context, it has been seen that mushroom, which are 

reported to be effective against SARS-CoV-2 in the 

literature, can be used as a natural resource.

 

Table 8. Mushrooms effective against Coronavirus [44, 100-108]. 

Virus 

name 

Extract type Mushroom species Geographic 

regions 

SARS-CoV-2 
Aqueous Agaricus bisporus, Agrocybe sp., Antrodia cinnamomea, Antrodia salmonea, 

Auricularia auricula, Ganoderma lucidum, Ganoderma sp., Grifola frondosa, Hericium 

erinaceus, Hypsizygus marmoreus, Inonotus obliquus, Lentinula edodes, Pleurotus 

cystidiosus, Pleurotus eryngii, Pleurotus flabellatus, Pleurotus florida, Pleurotus 

ostreatus, Pleurotus sajor-caju, Polyozellus multiplex, Schizophyllum commune, 

Tricholoma giganteum, Volvariella volvaceae 

China, Egypt, 

India, Iraq, 

Malaysia, Russia, 

Taiwan, Thailand 

2.9. Infectious hematopoietic necrosis virus (IHNV, 

Genus: Novirhabdovirus), Newcastle disease virus 

(NDV, Genus: Orthoavulavirus), Tobacco Mosaic 

virus (TMV, Genus: Tobamovirus) 

IHNV virus causes the disease known as infectious 

hematopoietic necrosis in fish such as trout and salmon 

[109]. NDV causes a contagious avian disease. It can infect 

different animals, including poultry and rodents [110]. 

TMV infects plants such as tobacco and members of the 

Solanaceae family. Mosaic-like mottling and discoloration 

are characteristic signs [111]. In this study, the activities 

of fungi against IHNV, NDV and TMV were compiled based 

on literature data. The obtained results are shown in 

Table 9. 

Table 9. Mushrooms effective against IHNV, NDV, TMV [112-117]. 

Virus name Extract type Mushroom species Geographic 

regions 

Infectious hematopoietic 

necrosis virus (IHNV) 

Aqueous  Lentinus edodes China  

Newcastle disease virus 

(NDV) 

Aqueous, ethyl 

acetate, methanol, 

n-butanol 

Cordyceps militaris, Ganoderma lucidum, Hydnellum concrescens China, 

Nigeria, South 

Korea 

Tobacco Mosaic Virus 

(TMV) 

Methanol Fomes fomentarius, Omphalia lapidescens, Schizophyllum 

commune 

China, Japan 
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In a study conducted in China, the effect of extract 

from the mushroom Lentinus edodes on IHNV was 

examined. As a result of the study, it was reported that 

a new lentinan isolated from the extract was effective 

between 39.60-82.38% [112]. In a study conducted in South 

Korea, the effect of methanol extract obtained from the 

Hydnellum concrescens mushroom sample on NDV was 

investigated. As a result of the study, it was reported that 

the LC50 value of the extract obtained from the mushroom 

sample used in baby hamster kidney (BHK) cells was 

15 μg/mL [113]. In a study conducted in Nigeria, the effect 

of methanol, ethylacetate and n-butanol extracts of 

Ganoderma lucidum on NDV was investigated. As a result 

of the study, it was reported that 1% of red blood cells 

inhibited the elution of NDV neuraminidase [114]. 

In a study conducted in China, the effect of water and 

ethanol extract from Cordyceps militaris on NDV was 

evaluated. As a result of the research, it was reported that 

Fractional CMP40 and CMP50 polysaccharides obtained 

from the extracts had an effect on chicken peripheral 

lymphocyte proliferation [115]. In a study conducted in 

China, the effect of methanol extract of Omphalia 

lapidescens mushroom sample on TMV was investigated. 

As a result of the study, it was reported that the 

leiwansterols A and B compounds obtained from the 

extract had an effect [116]. In a study conducted in Japan, 

the effect of extract obtained from Fomes fomentarius and 

Schizophyllum commune samples on TMV was investigated. 

As a result of the study, it was reported that the best 

results were obtained in BAS-F, Xanthi-nc 2 μg/mL, 

a polysaccharide produced by Fomes fomentarius [117]. 

In this context, it has been observed that fungi have 

efficacy against IHNV, NDV and TMV. 

3. Conclusions 

In recent years, viral diseases have become quite 

common. A lot of natural products are used in the fight 

against viral infections. In this study, the potential of fungi 

against viruses was compiled. The types of mushrooms 

used, their effects, where they were collected and how 

they were used were determined. As a result of the 

researches, it is thought that fungi can be used as a natural 

source against viruses. 
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