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Disclaimer 

This review is essentially a brief report, prepared on an urgent basis, to reflect the 

highest level of evidence available regarding the subject at this specific time. The 

conclusion draws on restricted reviews from analysis of pertinent literature, on expert 

opinion and/or regulatory status where appropriate. All efforts have been made to 

ensure all relevant published material has been reviewed but this document may still 

not fully reflect all scientific research available. Additionally, other relevant scientific 

findings may have been reported since completion of this review. 



 

 

 

Oyster Mushroom in COVID-19              HMRC, IMR, MOH                           3 

 

TABLE OF CONTENTS 

 

 

Short report on oyster mushroom (vitamin d source) potential in COVID-19 

management .............................................................................................................. 4 

Introduction ............................................................................................................. 4 

What is the nutritional content of oyster mushroom? .............................................. 5 

General nutritional facts and properties ............................................................... 5 

Vitamin D in oyster mushroom (content, sunlight effects, and comparison to oral 

supplementation) ................................................................................................. 5 

Antiviral efficacy evidence (Oyster Mushroom and Vitamin D) ................................ 7 

Oyster Mushroom ................................................................................................ 7 

Vitamin D ............................................................................................................. 8 

Safety of oyster mushroom consumption .............................................................. 13 

Conclusion ............................................................................................................ 14 

References ............................................................................................................ 15 

Appendix 1 ............................................................................................................ 20 

 

 

 

  



 

 

 

Oyster Mushroom in COVID-19              HMRC, IMR, MOH                           4 

Short report on oyster mushroom (vitamin d source) potential in 

COVID-19 management 

 

Introduction 

● It has been reported that most patients with high serum vitamin D levels have 

mild COVID-19 symptoms while most patients with low levels of vitamin D 

experienced the most severe symptoms. (1) A cross sectional study found 

that the most vulnerable group of population for COVID-19, which is the aging 

population, has the most deficient vitamin D levels. Vitamin D is also shown to 

be safe and can protect against acute respiratory infections. (2) Another study 

reported that vitamin D may reduce COVID-19 severity by suppressing 

cytokine storm, which is a hyperinflammatory condition caused by an 

overactive immune system in COVID-19 patients. (3–6)  

 

● All the varieties and species of oyster mushrooms are edible, except 

Pleurotus olearius and P. nidiformis, which were reported to be poisonous. 

There are 38 species of the genus recorded throughout the world. In recent 

years, 25 species have been commercially cultivated in different parts of the 

world, among which the most important are as follows: P. ostreatus, P. 

flabellatus, P. florida, P. sajor-caju, P. sapidus,, P. cystidiosus, P. eryngii, P. 

fossulatus, P. opuntiae, P. cornucopiae, P. yuccae, P. platypus, P. djamore, 

P. tuber-regium, P. australis, P. purpureoolivaceus, P. populinus, P. levis, P. 

Columbines P. membra-naceus (7). The P. ostreatus is recorded synonymous 

to Agaricus ostreatus Jacq., Crepidopus ostreatus (Jacq.) Gray, 

Dendrosarcus ostreatus (Jacq.) Kuntze, Agaricus ochraceus Pers., Pleurotus 

columbinus Quél., and Pleurotus floridanus Singer (8). 

 

● The P. ostreatus has a fleshy white, brown or gray, semi-circular cap shaped 

like an oyster shell and grows in layered clusters on deciduous trees 

throughout North America, Asia, Europe, and other areas. This oyster 

mushroom has a pleasant odor, and inside the cap is a thick white flesh. The 

stalk is usually absent or small. (9) Besides known as oyster mushroom, P. 

ostreatus also commonly called oyster shelf, tree oyster, straw mushroom, 

tamogitake (Japanese), and hiratake (Japanese for flat mushroom) (10). P. 

ostreatus is nowadays cultivated throughout the world and people make a 

wide range of dishes from it. 

 

● Oyster mushroom has been traditionally used to strengthen veins and relax 

tendons and to dispel “air and cold”. (9) In China, oyster mushrooms are 

indicated for joint and muscle relaxation. The sporophores powder formulation 

is effective in the treatment of lumbago, numbed limbs, and tendon and blood 
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vessel discomfort. The Czechs made extracts from the fruiting bodies as the 

main ingredient in dietary preparations recommended for high cholesterol 

prevention. (9) Traditionally in Kashmir, P. ostreatus has been used for 

hypertension, diabetes, jaundice, asthma, and believed to reduce the chances 

of tumour (11). 

 

 

What is the nutritional content of oyster mushroom? 

General nutritional facts and properties 

● Oyster mushroom is a good source of non-starchy carbohydrates with high 

content of dietary fiber and moderate quantity of protein with important amino 

acids, minerals and vitamins. (12) It is also rich in vitamin C and B complex, 

suitable for people with hypertension, obesity and/or diabetes. (13–15)  

 

● The niacin content of oyster mushroom is about ten times higher than any 

other vegetables. The folic acid present in oyster mushrooms helps to cure 

anemia. Mushrooms are rare vegan sources of vitamin D and conjugated 

linoleic acid. Mushrooms have antioxidant properties due to presence of 

compounds like ergothioneine. (16)  

 

● One of the most important nutritional values of P. ostreatus is the protein 

content, which depending on the cultivar can be 10–30% or even 40% of the 

dry matter. It is notable that oyster mushrooms contain all of the essential 

amino acids. Their lipid level is different in the cap and in the stipe, but the 

total amount is around 3–5% (dry matter). Although the carbohydrate content 

of the species Pleurotus varies between 3–28% (dry mass), and a certain 

amount of raw fiber can be measured as well, P. ostreatus have higher levels 

of carbohydrate (57%) and raw fiber (14%), 47% of which is dietary fiber. (17) 

 

Vitamin D in oyster mushroom (content, sunlight effects, and comparison to oral 

supplementation) 

● Most mushroom species contain different levels of ergosterol and vitamin D2. 

With their high nutritional value and low energy level, mushrooms are 

considered to be health beneficial foods. They have an especially important 

role in the nourishment of vegetarians, not only because mushrooms contain 

high amounts of protein, but because of their vitamin D2 content as well. 

(18,19)  
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● Wild grown mushrooms have higher vitamin D2 levels than the cultivated 

ones. One serving of wild grown mushrooms (80–90 g) can cover 90–500% of 

the requested daily value of vitamin D. (20)  

 

● The reason for the higher amount of vitamin D2 present in wild grown 

mushrooms derives from the fact that most cultivated mushrooms, although 

grown in rooms with natural light, do not get direct UV radiation. Some 

species (like Agaricus bisporus) are grown in almost complete darkness, 

where the absence of UV radiation results in a lower level of vitamin D2. 

Although they consist of less vitamin D2, cultivated mushrooms contain more 

ergosterol than wild grown mushroom species. (21,54) 

 

● Since the distribution of vitamin D2 in the tissues is uneven, it was proven that 

the caps contained more vitamin D than the stripes, where the concentration 

is the lowest. Vitamin D is present in the highest amount close to the surface 

of the cap that is why the mushrooms should not be peeled before cooking. 

(22) A few studies have proved that ergosterol content of post-harvest 

mushrooms can be converted into vitamin D2 by artificial UV irradiation. In 

these tests, different irradiation times and wavelengths were used.  It has 

been confirmed that vitamin D2 concentration in cultivated mushrooms can be 

enhanced up to nine folds by applying different UV irradiation methods. 

(23,24)  

 

● A study on pre-harvest oyster mushrooms treated in the growing room with 

UVB and UVC light (operating on 312 and 254 nm) and six time periods of 

irradiation (15, 30, 45, 60, 75 and 90 min) showed considerable increase 

(from 0.67 μg/g to 3.68 μg/g fresh weight) in vitamin D2 levels at every time 

period in case of both wavelengths after three consecutive days (25).  

 

● After sun treatment (between 8 am and 4 pm), there was a significant 

increment in the content of vitamin D2 from nil to 67.4 ± 28.0 µg/g dry weight 

of oyster mushroom. Based on the results of the overall pairwise 

comparisons, 1 cm3 size of slice group had the highest content of vitamin D2. 

Duration of sun exposure, sizes of mushroom slices and moisture content 

were identified as determining factors for vitamin D2 synthesis. Exposing 

slices of the oyster mushroom to the sunlight for < 30 min provides the 

amount that satisfies the current recommended dietary allowance (RDA) of 

vitamin D without any visible change in color and texture. Thus, sun treatment 

of the mushrooms is an effective and economically cheap strategy in the fight 

against vitamin D deficiency. (26) 
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● A study of the bioavailability of vitamin D2 in mushrooms compared with the 

bioavailability of vitamin D2 or vitamin D3 in a supplement revealed that 

ingestion of 2,000 IU of vitamin D2 in mushrooms is as effective as ingesting 

2,000 IU of vitamin D2 or vitamin D3 in a supplement in raising and 

maintaining blood levels of 25-hydroxyvitamin D, which is a marker for a 

person's vitamin D status. Therefore, mushrooms are a rich source of vitamin 

D2 that when consumed can increase and maintain blood levels of 25-

hydroxyvitamin D in a healthy range. Ingestion of mushrooms may also 

provide the consumer with a source of vitamin D3 and vitamin D4. (27) 

 

Antiviral efficacy evidence (Oyster Mushroom and Vitamin D) 

Oyster Mushroom 

● In vitro study on water and methanol extracts of P. ostreatus, Boletus edulis, 

and Lentinus edodes against herpes simplex virus type 1 (HSV-1) showed 

that 75 μg/mL water extracts of P. ostreatus, B. edulis and L. edodes applied 

as pre-treatment in Vero cells inhibited the virus infectivity by 60% and if 

applied during the virus absorption period, the infectivity was reduced up to 

80%. The mushrooms water extracts were also able to significantly inhibit the 

in vitro virus replication, showing the concentration of a substance required to 

reduce plaque number in Vero cells (50% inhibition concentration (IC50)) 

values from 26.69 mg/mL to 35.12 mg/mL. Methanol extracts exhibited a 

lower antiviral activity in all cases. (28) 

 

● The potential activity of the laccase on intracellular hepatitis C virus (HCV) 

replication in infected HepG2 cells has been examined. The laccase was 

capable of inhibiting HCV replication at the concentrations of 1.25 and 1.5 

mg/mL after first dose of treatment for four days and at the concentrations of 

0.75, 1.0, 1.25 and 1.5 mg/ mL after the second dose of treatment for another 

four days. (29) 

 

● Aqueous extracts and polysaccharides of fungi of the genus Pleurotus (P. 

ostreatus and P. pulmonarius) were active against herpes simplex virus-2 

(HSV-2). It was found that the antiviral effect of the total fungal polysaccharide 

fractions was higher than that of the original aqueous extracts. Antiviral 

activity of aqueous extracts of fungi seems to be associated with the presence 

of polysaccharides and to increase with their increasing concentrations in the 

original material or the concentration degree of the total polysaccharide 

fraction. (30) 

 

● Pleurotus ubiquitin-like protein isolated from P. ostreatus inhibited HIV-1 

reverse transcriptase in a dose dependent manner (from 0.5 mg/mL to 5 
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mg/mL), in which inhibition was increased after succinylation (50 ng//mL to 5 

mg/mL) and sulfation (5 μg//mL to 5 mg/mL) of the compound (53).  

 

● An in vitro study of the antiviral effects of the crude methanol extracts (MEs) 

and aqueous extracts (AEs) of several mushrooms available in Turkey 

including P. ostreatus against HSV-1 infected Vero cells (African green 

monkey kidney cells; ATCC-CCL81), compared to acyclovir (0–50 μg/mL), 

reported no significant anti HSV-1 activity  of P. ostreatus (initial dose 

50mg/mL, no effect, other results not shown as concluded to have no effect 

on HSV-1). (32)  

   

Vitamin D 

● This study aimed to evaluate the clinical efficacy and safety of vitamin D for 

preventing influenza A in 400 infants in a multicenter, randomized, open, 

controlled clinical trial. Infants included in the study were randomly assigned 

to low-dose vitamin D3 (400 IU/d) or high-dose vitamin D3 (1200 IU/d) groups, 

with 200 infants in each group receiving vitamin D3 drops orally for four 

months. One drop contained 400 IU vitamin D3. High-dose vitamin D (1,200 

IU) is suitable for the prevention of seasonal influenza as evidenced by rapid 

relief from symptoms, rapid decrease in viral loads and disease recovery. (33) 

 

● This study aimed to verify the influence of vitamin D serum levels and/or 

vitamin D supplementation in predicting SVR rates (sustained virologic 

response occurs when your blood tests continue to show no detectable RNA 

in 12 weeks or more after treatment) for recurrent hepatitis C (RHC). Data 

from 89 consecutive patients who underwent liver transplantation for HCV‐

related end stage liver disease at Medical Liver Transplantation Unit, Italy 

from year 1996 to 2006 and who survived at least one month after transplant 

were retrospectively analyzed. Forty-two consecutive patients were treated for 

RHC with combination therapy with interferon (INF)-α and ribavirin for 48 

weeks. Three different types of INF‐α were adopted: (i) standard INF‐α2b 

(Intron‐A; Schering Plough, Corp, Kenilworth, NJ, USA) administered 

subcutaneously at a dose of 3 MU thrice a week in nine patients (21.4%); (ii) 

leucocyte INF‐α (Alfa Wassermann S.p.a., Bologna, Italy) administered 

subcutaneously at a dose of 6 MU thrice a week in six patients (14.3%); PEG‐

INF‐α2b (PEG‐Intron; Schering‐Plough), available since 2002, administered 

subcutaneously at a weekly dose of 1–1.5 μg/kg in 27 patients (64.3%). 

Ribavirin (Copegus; Roche, Basel, Switzerland) was used at a weight‐based 

dosage of 600–800 mg/day orally. Vitamin D serum levels were measured in 

all patients before antiviral therapy. Vitamin D3 supplementation was always 

initiated within the first postoperative trimester (median = 21 days, range = 

15–39 days), and most patients started vitamin D3 supplementation at least 
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one year before the beginning of antiviral therapy (median = 425 days, 

range = 232–879 days); all these patients continued vitamin D3 

supplementation during the entire antiviral therapy period. Vitamin D 

supplementation improves the probability of achieving a sustained viral 

response (SVR) following antiviral treatment for recurrent hepatitis C. (34) 

 

● The antiviral effect of vitamin D could be explained by cathelicidin (in the form 

of LL-37), human beta defensin-2, and perhaps through the release of 

reactive oxygen species. Hepatitis C replicon replication reduction in human 

hepatoma cells may be mediated by vitamin D induced oxidative stress. Other 

mechanisms should be studied considering Vitamin D’s multiple phenotypic 

expressions. (35) 

 

● Human primary bronchial epithelial cells were infected with rhinoviruses and 

respiratory syncytial virus in the presence or absence of vitamin D. Human 

rhinovirus 1B (RV1B) was incubated with cathelicidin (from 1.25 to 100 

μg/mL) for 1 hour at 37°C. Expression of vitamin D receptor, 1α-hydroxylase 

(1α(OH)ase), 24-hydroxylase (24(OH)ase), innate interferons, interferon 

stimulated genes and cathelicidin were measured by quantitative polymerase 

chain reaction. Vitamin D decreased rhinovirus replication and release, and 

increased rhinovirus-induced interferon stimulated genes and cathelicidin. 

Despite lower vitamin D receptor levels in rhinovirus-infected epithelial cells, 

exogenous vitamin D increased antiviral defenses most likely via cathelicidin 

and innate interferon pathways. (36) 

 

● Baseline expression of 1-hydroxylase (activating enzyme) and 24-hydroxylase 

(inactivating enzyme) in hTBE cells and in A549 cells, a human alveolar basal 

carcinoma epithelial cell line was examined. Respiratory epithelial cells 

constitutively express 1-hydroxylase resulting in local activation of vitamin D. 

Vitamin D-dependent genes including cathelicidin and CD14 are up-regulated 

after exposure of airway epithelial cells to the inactive vitamin D precursor 

raising the possibility of locally enhanced innate immunity. (37) 

 

● An in vitro study has been conducted by using the primary bronchial epithelial 

cells (BECs) from cystic fibrosis (CF) children. The cells were pretreated with 

different concentrations of Vitamin D (10-8 to 10-6 M) and infected with the 

major group virus rhinovirus 16 (RV16). Vitamin D lowers RV16 replication in 

primary paediatric CF BECs possibly through the induction of the antimicrobial 

peptide cathelicidin. (38) 
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● Vitamin D induces nuclear factor of kappa light polypeptide gene enhancer in 

B-cells inhibitor, alpha (IkBa), a  nuclear factor kappa-light-chain-enhancer of 

activated B cells (NF-kB) inhibitor, in airway epithelium and decreases 

respiratory syncytial virus (RSV) induction of NF-kB–driven genes such as 

IFN-β and C-X-C motif chemokine 10 (CXCL10). It is also found that exposing 

airway epithelial cells to vitamin D reduced induction of IFN-stimulated 

proteins with important antiviral activity (e.g. myxovirus resistance A and IFN-

stimulated protein of 15 kDa). (39) 

 

● An in vitro study investigated the effects of oral vitamin D3 supplementation in 

monocyte-derived dendritic cells (MDCC) harvested from 20 healthy 

volunteers. These volunteers were first treated for 10 days using either dosing 

scheme of vitamin D3: (i) 1,000 IU/day (n = 10) and (ii) 4,000 IU/day (n = 10). 

MDCC harvested from these volunteers were then infected with the dengue 

virus (DENV) 2 New Guinea C (NGC) strain. It was shown that high dose 

(4,000 IU/day) vitamin D3 supplementation significantly reduced the 

frequency of MDDCs positive for the DENV E antigen in MDDCs on day 10 

versus day 0, but not in the 1,000 IU/day group. In terms of effects on viral 

replication, there was no significant difference in number of copies of positive-

sense RNA in the both dosage groups on day 10 versus day 0. In terms of 

modulation of inflammatory responses, the 4,000 IU/day group had significant 

reduction in  the mRNA levels of toll-like receptor (TLR) 3 (p < 0.0147), TLR7 

(p < 0.0020), and TLR9 (p < 0.0137)  was found in MDDCs on day 10 versus 

day 0, but no significant changes was observed for the vitD1000 group. 

Results suggest a possible role of vitamin D3 in improving the innate immune 

response against DENV infection, though more studies are needed to clearly 

elucidate the mechanisms. (40) 

 

● In a randomised control trial of 149 patients with chronic hepatitis B virus 

(HBV) infection without cirrhosis and current antiviral treatment, patients were 

randomised to receive either oral vitamin D supplementation of 2,000 IU (n = 

75) or placebo (n = 74) per day for two months. At the end of the study, serum 

vitamin D levels were significantly higher in the treated group compared to 

placebo (p < 0.001). However, serum qHBsAg and HBV DNA levels were not 

significantly different among both groups therefore suggesting no causal 

relationship between vitamin D and HBV replication despite common findings 

from other papers reporting an inverse association of serum vitamin D levels 

with HBV viral load. (41) 

 

● Vitamin D3 remarkably inhibits hepatitis C virus (HCV) production in Huh7.5 

hepatoma cells. These cells express CYP27B1, the gene encoding for 

enzyme responsible for the synthesis of vitamin D hormonally active 
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metabolite, calcitriol. Treatment with vitamin D3 resulted in calcitriol 

production and induction of calcitriol target gene CYP24A1, indicating that 

these cells contain the full machinery for the vitamin D metabolism and 

activity. Treatment with calcitriol resulted in HCV inhibition. (42) 

 

● The synthesis of 1,25- dihydroxy vitamin D promotes vitamin D receptor 

(VDR)-mediated transactivation of the antimicrobial peptide cathelicidin and 

the killing of intracellular Mycobacterium tuberculosis. Cathelicidins have a 

direct antimicrobial effect through membrane disruption. Besides, it also has 

antiviral effects via inhibition of retrovirus (human immunodeficiency virus 

(HIV)) replication, in which it will induce autophogic reflux. Human cathelicidin 

anti-microbial peptide (CAMP) is required for both 1,25-

dihydroxycholecalciferol (1,25D3)-mediated antimycobacterial activity and 

1,25D3-mediated autophagy in human macrophages. (43) 

 

● World Health Organization published a commentary on overview of four 

systematic reviews and meta-analyses for vitamin D supplementation on 

respiratory tract infections which showed that most reviews reported 

significant heterogeneity, which may make the generalizability of the results 

difficult. This heterogeneity may be due to several reasons, including some 

publication bias, but also methodological issues, such as low numbers of 

trials, vitamin D supplementation regime used, and heterogeneity of 

participants’ characteristics. Therefore, it is important to conduct a proper 

clinical trial to assess the value of either supplementing or maintaining 

adequate vitamin D levels to reduce the symptom burden in those with 

COVID-19 infection. (44)  

 

● A meta-analysis and systematic reviewed a total of 24 studies of 

observational studies including cohort, case-control, and cross-sectional 

studies (six qualitative analysis, 19 quantitative analysis: 14 assessing the 

association of risk of experiencing acute respiratory tract infection (ARTI); five 

assessing severity) and serum 25-hydroxyvitamin D (25(OH)D)  levels). Using 

random-effects meta-analysis, it was found that serum 25(OH)D concentration 

was inversely associated with increased risk and severity of ARTI. Those with 

lowest serum 25(OH)D levels were at a significantly higher risk of developing 

ARTI (pooled odds ratio (OR) = 1.83; 95% CI: 1.42-2.37; I2 = 78.8%; p < 

0.001). The relationship between concentration and risk was nonlinear while 

the steepest increased risk occurred below 37.5 nmol/L. In the five studies 

analysed for odds of severe ARTI or mortality combined, it was also found 

that severity of illnesses is inversely related to serum vitamin D concentration 

(pooled OR: severity 3.00 (95% CI: 1.89–4.78; I2 = 66.7%; p = 0.029; 

severity/mortality combined 2.46 (95% CI:  1.65–3.66; I2 = 49.8%; p = 0.093). 
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However, as evidenced by the high I2 score, studies included in this meta-

analysis are highly heterogeneous, though most do collectively show the risk 

associated with low serum vitamin D levels. Due to some indications of 

publication bias of included studies, it is also possible that the effects were 

overestimated, making it difficult to determine a critical level of serum vitamin 

D level where supplementation should be recommended. Better designed and 

reported studies in the future is required for further evaluation. (45)   

 

● A meta-analysis of five randomised controlled trials evaluated the effects of 

vitamin D supplementation (compared to placebo) in prevention of respiratory 

tract infection using random and fixed model analysis. Both random and fixed 

model analysis showed significant reductions in events in the Vitamin D 

supplemented groups (random model: OR = 0.582 (0.417–0.812), p = 0.001, 

test for heterogeneity = 0.064; fixed model: OR= 0.615 (0.488–0.776), p = 

0.000). The levels of evidence and methodological bias in clinical trials was 

assessed using ‘The Grades of Recommendation, Assessment, Development 

and Evaluation Working Group’. Due to the small number of trials included 

and lack of reporting of certain data, the authors did not assess for publication 

bias as well as adverse effects. There was also a large variation in doses 

administered, ranging from 400 IU/day to 2,000 IU/day while one clinical trial 

administered a single parenteral dose of vitamin D at 100,000. More studies 

are needed to confirm these findings. (46)  

 

● This article reviews the roles of vitamin D in reducing the risk of respiratory 

tract infections, knowledge about the epidemiology of influenza and COVID-

19, and how vitamin D supplementation might be a useful measure to reduce 

risk. Through several mechanisms, vitamin D can reduce risk of infections. 

Those mechanisms include inducing cathelicidins and defensins that can 

lower viral replication rates and reducing concentrations of pro-inflammatory 

cytokines that produce the inflammation that injures the lining of the lungs, 

leading to pneumonia, as well as increasing concentrations of anti-

inflammatory cytokines. Several observational studies and clinical trials 

reported that vitamin D supplementation reduced the risk of influenza, 

whereas others did not. Evidence supporting the role of vitamin D in reducing 

risk of COVID-19 includes that the outbreak occurred in winter, a time when 

25-hydroxyvitamin D (25(OH)D) concentrations are lowest; that the number of 

cases in the Southern Hemisphere near the end of summer are low; that 

vitamin D deficiency has been found to contribute to acute respiratory distress 

syndrome; and that case-fatality rates increase with age and with chronic 

disease comorbidity, both of which are associated with lower 25(OH)D 

concentration. To reduce the risk of infection, it is recommended that people 

at risk of influenza and/or COVID-19 consider taking 10,000 IU/d of vitamin 
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D3 for a few weeks to rapidly raise 25(OH)D concentrations, followed by 

5,000 IU/d. The goal should be to raise 25(OH)D concentrations above 40–60 

ng/mL (100–150 nmol/L). For treatment of people who become infected with 

COVID-19, higher vitamin D3 doses might be useful. Randomised controlled 

trials and large population studies should be conducted to evaluate these 

recommendations. (47) 

 

 

Safety of oyster mushroom consumption 

● An animal study on the toxic haemolytic protein ostreolysin (Oly;  100 µL) 

purified from the fruiting bodies of oyster mushrooms administered 

intravenously to male Balb/C mice (20–25 g) showed LD50 of 1,170 mg/kg 

which caused a rapid and transient increase in arterial blood pressure (aBP) 

for the first few seconds, followed by a transient return to close to the normal 

value and then a short, temporary increase over one to three minutes; and 

transient respiratory arrest and cardiotoxic effects (bradycardia, myocardial 

ischemia,  S-T segment elevation) caused mainly by the high potassium level 

that appears after the cytolytic action of the protein on blood and other 

exposed cells.  The toxin induced lysis of rat erythrocytes in vitro, and 

probably also in vivo as indicated by the increase in serum potassium.  The 

injection of 1.1 mg of Oly per kg was lethal and, at a dose of 1.4 mg of Oly, all 

mice died in less than 20 min.  (48) 

 

● Acute (72 hours) and sub-acute toxicity (28 days) studies was carried out on 

ethanolic extract of P. ostreatus (acute: single dose of 5,000 mg/kg body 

weight; subacute: 250, 500, 750 and 1,000 mg/kg body weight) administered 

orally to female Sprague Dawley rats (six-week-old) showed  LD50 value was 

found to be > 5,000 mg/kg with no toxic clinical symptoms or histopathological 

changes were observed for acute toxicity while different doses did not 

produce any significant changes in animals, as evidenced by the absence of 

toxic syndromes without any changes in water/food ingestion and general 

behaviors for sub-acute toxicity. (49)  

 

● Results from studies on water polysaccharopeptides from the culture medium 

of P. ostreatus mycelium, found that they were not lethal after 24 hours, in 

mice given 854 mg/kg or less intraperitoneally. Intraperitoneal (i.p.) 

administration of mice with polysaccharopeptides, at doubling doses (25, 50 

and 100 mg/kg), thrice weekly for five consecutive weeks, significantly 

reduced the body weight gain of animals (39.56%) and exhibited a low 

mortality effect (12.50%). (50) 
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● A study on toxicity and teratogenic effects of P. ostreatus ethanolic (POE) 

extracts in zebrafish Danio rerio embryo model revealed that embryos 

exposed to 2.5% (0.001 g/mL) and 5% (0.002 g/mL) concentrations of POE 

had 100% mortality after 12 hours up to 48 hours. Teratogenic parameters 

monitoring the hatching of embryos treated with 1% (0.0004 g/mL) POE were 

found to be significantly lower compared to controls, with a high percentage of 

delayed growth and tail malformation. Coagulation was the most marked toxic 

effect while delayed growth and tail malformations were the major teratogenic 

effects, which were dependent on concentration and period of exposure. (31) 

 

● An acute and sub-acute toxicity study was conducted via oral and i.p. 

administration of P. ostreatus water extract on mice. The estimated LD50 of 

24-hour study values exceeded 3 g/kg for both routes of administration. 

However, the LD50 of 30-day study values were 319 mg/kg for oral and 1,143 

mg/kg for i.p. administration. Gross examination of the dissected organs 

revealed marked haemorrhages in the intestine, liver, lung and the kidney. 

Histopathologic examination revealed significant changes mainly in the liver, 

which took the form of inflammation and microabscesses. (51) 

 

● It has been found that vitamin D facilitates the intestinal absorption of calcium, 

the risk of excess calcium in the blood should also take into account which 

may lead to forming deposits in the arteries or soft tissues and causes kidney 

stones. (52) 

 

 

Conclusion 

● There is some evidence indicating the possibility of vitamin D deficiency 

leading towards higher risk of poorer outcomes in COVID-19 patients, 

however, well conducted prospective studies are required to confirm this. This 

is not surprising in the case of deficiency as vitamin D homeostasis is required 

for normal physiological and immune function. However, current evidence is 

insufficient to support recommending vitamin D supplementation in patients 

with adequate serum vitamin D levels to treat or prevent worsening of COVID-

19 infection. There are few ongoing clinical trials using vitamin D 

supplementation in addition to standard best care, none of which are 

completed; while evidence of direct antiviral properties is mostly preclinical 

only.  

 

● As mentioned by World Health Organisation (WHO), it is important to conduct 

a proper clinical trial to assess the value of either supplementing or 
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maintaining adequate vitamin D levels to reduce the symptom burden in those 

with COVID-19 infection. 

 

● In terms of safety, oyster mushroom is generally safe for consumption but 

precautions need to be taken in its extract form since animal study have 

shown teratogenic effects with 100% mortality of embryos at 0.001 to 0.002 

g/mL of P. ostreatus ethanolic (POE) extracts and high percentage of delayed 

growth and tail malformation at 0.001 g/mL. Since vitamin D facilitates the 

intestinal absorption of calcium, the risk of excess calcium in the blood should 

also take into account which may lead to forming deposits in the arteries or 

soft tissues and causes kidney stones.  

 

● Oyster mushroom does contain vitamin D and its vitamin D content does 

increase on exposure to sunlight. However, as oyster mushroom extracts or if  

consumed as food is highly unlikely to be standardised due dependency on 

agro climatic factors which determine its vitamin D content, it will be more 

challenging to control and optimise its intake for optimal effects, compared to 

standard oral vitamin D supplements which have been marketed for decades 
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Appendix 1 

 

On-going clinical trials on vitamin D and COVID-19 management 

 

No. Trial Name Identifier 

Phase & 

sample size Intervention Primary Outcome 

1 Impact of Zinc and 

Vitamin D3 

Supplementation on the 

Survival of Aged Patients 

Infected With COVID-19 

(ZnD3-CoVici) 

 

NCT04351490 Phase: 

Unspecified 

 

Enrollment 

size: 

3140 

Group 1 

Dietary 

supplement with 

Zinc gluconate 

capsule 15 mg x 2 

per day during 2 

months 

AND 

25-OH 

cholecalciferol 

drinkable solution 

10 drops (2000 

IU) per day during 

2 months 

 

Group 2 

No dietary 

supplement 

 

Unclear details 

given on other 

conventional 

therapy 

 

2 months survival 

rate in 

asymptomatic 

subjects at inclusion 

2 A Study of 

Hydroxychloroquine, 

Vitamin C, Vitamin D, and 

Zinc for the Prevention of 

COVID-19 Infection 

(HELPCOVID-19) 

 

NCT04335084 Phase: 

II 

 

Enrollment 

size: 

600 

Single group 

given: 

 

Drug: 

Hydroxychloroqui

ne 

 

Dietary 

Supplement: 

Prevention of 

COVID-19 

symptoms and 

safety as adverse 

effects as recorded 

in a daily diary [Time 

Frame: 24 weeks ] 
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No. Trial Name Identifier 

Phase & 

sample size Intervention Primary Outcome 

Vitamin C, Vitamin 

D, Zinc  

 

Dose and duration 

unspecified 

 

3 A Study of Quintuple 

Therapy to Treat COVID-

19 Infection (HAZDpaC) 

 

NCT04334512 Phase: 

II 

 

Enrollment 

size: 

600 

Single group 

given: 

 

Drug: 

Hydroxychloroqui

ne and 

azithromycin 

 

Dietary 

Supplement: 

Vitamin C, Vitamin 

D, Zinc  

 

Dose unspecified 

 

Duration: 24 

weeks 

 

Successful 

treatment as 

determined by 

Negative Test and 

resolution of 

symptoms and 

safety (side effects) 

after 24 weeks 

4 Vitamin D on Prevention 

and Treatment of COVID-

19 (COVITD-19) 

 

NCT04334005 Phase: 

Unspecified 

 

Enrollment 

size: 

200 

Group 1: 

Usual care- 

Prescription of 

NSAIDs, ACE2 

inhibitor, ARB or 

thiazolidinediones, 

according to 

clinician criteria, 

based on the 

current 

recommendations. 

 

 

Composite of 

cumulative death 

(i.e. mortality) for all 

causes and for 

specific causes. 

[Approximate 10 

weeks] 
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No. Trial Name Identifier 

Phase & 

sample size Intervention Primary Outcome 

Group 2: 

25000 UI of 

vitamin D 

supplement in 

addition to the 

above-mentioned 

drug 

recommendations. 

 

5 The LEAD COVID-19 

Trial: Low-risk, Early 

Aspirin and Vitamin D to 

Reduce COVID-19 

Hospitalizations (LEAD 

COVID-19) 

 

NCT04363840 Phase: 

II 

 

Enrollment 

size: 

1080 

Group 1: 

Aspirin 

81mg+Vitamin D 

50,000 IU to be 

taken orally once 

weekly for 2 

weeks 

 

Group 2: 

Aspirin 81 mg for 

2 weeks 

 

Hospitalization for 

COVID-19 

symptoms 

6 COvid-19 and Vitamin D 

Supplementation: a 

Multicenter Randomized 

Controlled Trial of High 

Dose Versus Standard 

Dose Vitamin D3 in High-

risk COVID-19 Patients 

(CoVitTrial) 

 

NCT04344041 Phase: 

II 

 

Enrollment 

size: 

1080 

Group 1: 

Single oral dose 

of cholecalciferol 

200,000 IU 

 

Group 2: 

Single oral dose 

of 

cholecalciferol 

50,000 IU 

 

Number of deaths of 

any cause, during 

the 14 days 

following the 

inclusion and 

intervention. 

7 Prevention and Treatment 

With Calcifediol of COVID-

19 Induced Acute 

Respiratory Syndrome 

NCT04366908 Phase: 

II 

 

Enrollment 

Group 1: 

Best available 

therapy (BAT) 

 

Admission to 

intensive care unit 

and death [ Time 

Frame: At day 28.] 
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No. Trial Name Identifier 

Phase & 

sample size Intervention Primary Outcome 

(COVIDIOL) 

 

size: 

1008 

Group 2: 

BAT + + 

Calcifediol 

532mcg on day1, 

then 266mcg on 

Days 3, 7, 14, 21, 

28 

 

 

In summary, for registered trials, in which most are either newly registered or 

recruiting while none have been completed yet, vitamin D is mostly investigated as a 

dietary supplement or add-on therapy to standard best available treatment to prevent 

worsening of symptoms of COVID-19 or death. 

 

 


