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INTRODUCTION 

 

The novel severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2), or mostly known as COVID-19, was 

first detected in the city of Wuhan (Hubei province, 

China).1 Due to its easily transmissible nature via 

respiratory droplets and aerosols, COVID-19 has spread 

rapidly around the world and has been declared as a 

pandemic in March 2020 by the WHO, making it the first 

pandemic caused by a coronavirus.2 To date, the number 

of COVID-19 infection cases is still progressively growing 

and several variants including B.1.1.7 (Alpha), B.1.351 

(Beta), B.1.617.2 (Delta), and P.1 (Gamma) with evidence 

of an increase in transmissibility, more severe disease and 

life-threatening, have been reported across the globe.3  

 

The clinical symptoms at the onset of COVID-19 illness 

resemble influenza-like which includes fever, dry cough, 

sore throat, and loss of taste and smell.1,4 High-risk 

mortality was recorded among older (over 60 years of age) 

and people with underlying comorbidities.5,6 Quarantine, 

physical distancing, hand washing, and the use of face 

masks or covering are some recommended preventive 

measures to reduce the infection rate and in order to avoid 

overburdening the healthcare systems.7   

 

In general, certain treatments need to undergo clinical 

trials and obtain convincing results before it can be used 

widely as standard treatment. The first COVID-19 vaccine 

that has been issued emergency use authorization by the 

U.S. Food and Drug Administration (FDA) and WHO is 

Pfizer-Biontech Covid-19 Vaccine (Pfizer), an mRNA-

based vaccine that has been developed by Professor Ugur 

Sahin under the collaboration of BioNTech and Pfizer.8,9 
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ABSTRACT 
 
Pandemic COVID 19 is caused by severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2) has affected millions of people and led to a public health crisis. 

Thus various aspects including the economy and daily routine of life have been 

severely affected. For the time being, treatment using previously FDA-approved 

antiviral such as hydroxychloroquine and remdesivir, as well as using convalescent 

plasma does not guarantee full recovery of COVID-19 infection. Thus, the search 

for effective treatment against COVID-19 is actively on-going including using 

natural products. Bee products such as honey (with trehalulose sugar), propolis, 

royal jelly, bee pollen, and bee bread, are among the natural products that hold 

promises in attenuating COVID-19, either as an alternative source of the antiviral 

activity or to enhance the activity of current standard ward treatments. Besides 

being used in the human diet since ancient times, numerous pre-clinical and 

clinical studies have shown their pharmacological activities in improving general 

well-being as well as reducing the risk of developing various diseases. This review 

will consider a range of honey bee and stingless bee products and evaluate the 

evidence available for their therapeutic potential against COVID-19 infection and 

in reducing the risk of contracting the disease.  
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Preliminary analysis on 43, 000 participants showed the 

efficacy of the Pfizer vaccine is about 95% in preventing 

COVID-19 infection10. Beside Pfizer, other COVID-19 

vaccines that have been issued the same approval by the 

WHO include AstraZeneca/AZD1222 vaccines 

(developed by AstraZeneca and University of Oxford), 

Janssen/Ad26.COV 2.S (developed by Johnson & 

Johnson) and Moderna COVID-19 vaccine/mRNA 1273 

(developed by ModernaTX), Sinopharm COVID-19 

vaccine (developed by Beijing Bio-Institute of Biological 

Products), and Sinovac-CoronaVac (developed by Sinovac 

Biotech).11 All the WHO-approved COVID-19 vaccines 

have a high efficacy rate of 50% or above. However, 

vaccines provide protection against COVID-19, not a 

cure of the COVID-19 infection. Thus, the search for 

effective treatment against COVID-19 is still actively 

undergoing.  

 

Research on the potential treatment for COVID-19 

treatment is not limited to conventional medicine but also 

involves natural products including bee products (Table 

I).12 As of 15th November 2020, as many as 2,932 

researches on natural products have been completed and 

several ongoing clinical studies have been listed on the 

World Health Organization's International Clinical Trials 

Registry Platform (WHO ICTRP).13 The clinical trials 

include the use of natural products such as honey and 

propolis as an alternative treatment of COVID-19 (Table 

II).  

 

Bee products are popular as nutraceuticals, functional 

foods, and dietary supplements. Several scientific studies 

have reported on the potential of bee products in treating 

COVID-19 infection. Among them, in silico testing shown 

methylglyoxal (MGO) in Manuka honey can inhibit the 

COVID-19 virus protease enzyme, SARS-CoV-2.14 The 

results also revealed that four main active compounds 

from honey bee and propolis namely caffeic acid, caffeic 

acid phenethyl ester (CAPE), chrysin, and galangin 

possessed high binding affinity with COVID-19 main 

protease. 

 

The immune system is part of the body's defense against 

pathogens and foreign materials. It involves innate 

immunity and adaptive immunity which play an 

important role in fighting COVID-19 infection. The 

innate immune system varies from physical barriers such 

as pulmonary, skin, and guts epithelial cells, to highly 

selective immune cells, including dendritic cells, 

macrophages, and neutrophils.15 At the early stages of 

viral infection, the macrophages and dendritic cells which 

are also known as antigen-presenting cells (APS), induced 

the activation of adaptive immunity by the priming and 

release of B- and T-cells through human leukocyte 

antigen (HLA). This further activates multiple 

downstream signaling cascade proteins such as cytokines, 

chemokines, and the production of reactive protein C 

which has antiviral activity.15 

In the framework of our review, we aim to present the 

literature review on the composition and biological 

properties of each of the bee products such as honey, 

royal jelly, propolis, bee pollen, and bee bread and 

elucidate their potential role as COVID-19 treatment in 

the light of their reported biological and pharmacological 

properties. This will bring benefits to the researchers and 

clinical scientists in optimizing the use of bee products as 

potential therapeutic or adjuvant treatment for COVID-

19 infection.  

 

Research Material Country 
Sponsors and 
Collaborators 

Natural honey Egypt Misr University for 
Science and 
Technology 

Omega-3-riched 
micronutrients; 
eicosapentaenoic acid 
(EPA) and gamma-linolenic 
acid (GLA) 

Saudi 
Arabia 

King Saud 
University 

Resistant potato starch and 
intake of Vitamins (Vitamin 
C and D) 

USA and 
Europe 

Collaboration of 
Yale University, 
University of 
Michigan and 
University of 
Minnesota 

Traditional Chinese 
Medicine; Jinhua Qinggan 
granule, Lianhuan Qingwen 
capsule and Xuebijing 
injection 

China Jiangsu Famous 
Medical Technology 

Intravenous injection of 
high concentration of Zinc 

Australia Austin Health 
Hospital 

Table I: List of natural products clinical trials for the treatment of 
COVID-19 Source: Nu-traingredients-asia.com 
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Biological Properties and Therapeutic Potentials of 
Bee Products for Treatment of COVID-19 
 
Honey 
 
Honey is a natural product generated by honey bees of 

the genera Apis (honey bee) and Meliponini (stingless bee) 

that gathered, modified, and stored the nectar and sweet 

deposited from plants in their honeycombs. Honey has 

been consumed as traditional medicine as well as an 

alternative treatment for various health diseases ranging 

from cough, pneumonia to cancer treatment.17,16  

 

It was reported that honey is composed of at least 300 

components where fructose and glucose are the most 

important constituents (38% and 31%, respectively).17,18 

Also, honey is rich in minerals, proteins, vitamins, amino 

acids, organic acids, flavonoids, phenolic acids, enzymes, 

and other phytochemicals. Due to its rich biological and 

chemical content, honey exhibits multiple beneficial 

activities such as antioxidant, anticancer, antidiabetic, 

antifungal, antimicrobial, and antiviral (Figure 1).19 These 

activities help with the protection of the cardiovascular, 

nervous, respiratory, and gastrointestinal systems. For 

instance, polyphenols found in honey have an antioxidant 

effect that protects the cardiovascular system by 

improving coronary vasodilatation and preventing low-

density lipoprotein cholesterol (LDL-C) from 

oxidizing.20,21    

 

Tualang honey, one of the most well-known Malaysian 

honeys, was reported to possess numerous therapeutic 

properties including antibacterial, antifungal, wound 

healing, anti-inflammatory, and anti-cancer activities.22–24 

The broad spectrum of biological activities displayed by 

Tualang honey was attributed to its antioxidant properties 

including a high content of phenolics, flavonoids, and 2,2

-diphenyl-1-picrylhydrazyl (DPPH) radical-scavenging 

activities.25,26  Significant anti-cancer activity was also 

reported in Tualang honey against multiple cancerous 

cells including cervical, breast, and osteosarcoma.22–24,27 

Interestingly, recent evidence has shown that Tualang 

honey showed virucidal activity against Chikungunya 

virus (CHIK).28 In the in vitro studies conducted by 

Barkhadle et al (2021), pre- and post-treatment of 

Tualang honey at 5-20 mg/mL led to significant virucidal 

activity with up to 95% inhibition in CHIKV-infected 

Vero cells.28 

 

 

 

 

 

 

 

 

 

 

 

 

It was reported that the antiviral potential of honey 

against COVID-19 could be via activation of MD-2/

TLR4 and nitric oxide (NO) pathways as part of innate 

immune response.29 A study from Kassim et al. shown 

that Malaysia’s Gelam honey could potentially scavenge 

peroxynitrite during an innate immune response.30 

Peroxynitrite is a reaction product of NO and superoxide 

Bee Product Study Title 
Primary 
Purpose 

Investigator 
ClinicalTrials.gov 
Identifier 

Brazilian Green 
Propolis Extract 

The Use of Brazilian Green 
Propolis Extract in Patients 
Affected by COVID-19 

Treatment Marcelo Silveira, D'Or 
Institute for Research and 
Education 

NCT04480593 

Natural honey Efficacy of Natural Honey 
Treatment in Patients with 
Novel Coronavirus 

Treatment Mahmoud Ahmed Tantawy, 
Misr University for Science 
and Technology 

NCT04323345 

Honey The Role of Honey and Nigella 
Sativa in the Management of 
COVID-19; A Randomized, 
Controlled, Open-label, Add-
on Trial in Pakistan 

Treatment Sohaib Ashraf and Sheikh 
Zayed, Federal Postgraduate 
Medical Institute 

NCT04347382 

Table II: List of Clinical Trials Using Bee Products for the treatment of COVID-19. Source: https://clinicaltrials.gov/ 

Figure 1: Therapeutic effect of honey 
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and is known as a tissue-damaging oxidant. Besides, a 

clinical study using honey on COVID-19 patients is 

currently in phase three, led by Mahmoud Ahmed 

Tantawy from Misr University for Science and 

Technology.31 It is a randomized, multicenter, and 

controlled trial that compares the effectiveness of natural 

honey in curing COVID-19 infection with current 

standard ward treatment such as lopinavir tablets, 

chloroquine phosphate, and hydroxychloroquine. 

 

The content of ascorbic acid, flavonoid antioxidants, 

nitric acid, and hydrogen peroxide that can be found in 

most natural honey was reported to inhibit the process of 

viral replication and subsequently destroy the virus.32 The 

antioxidant properties of honey such as quercetin have 

been reported to induce the cells that have been infected 

with SARS-Cov-2 to self-destroy themselves through 

autophagy which is a process of breaking down and 

recycling abnormal or infected body cells.32 

 

Apart from its potential direct effect as an antiviral and 

stimulating the autophagy process, honey has also been 

reported to boost the immune system and have anti-

inflammatory effects.33 Interestingly, honey has been 

found to stimulate the production of B cells, T cells, and 

the chemicals cytokines, chemokine, and neutrophils.34 

Studies by Tonks et al. found that incubation of 

monocytic cell line, MonoMac-6 (MM6) with Manuka 

honey at a concentration of 1% (w/v) for 0–24 hours 

stimulates the monocytes to produce anti-inflammatory 

cytokines including interleukin-1 (IL-1) and IL-6 as well 

as different types of cytokines through a toll-like receptor 

4 (TLR4)-dependent pathway.35 However, it should be 

noted that the increase in the immune activities through 

the production of many of the above chemicals could 

cause uncontrolled or chronic inflammation in the 

body.36 Further study on the anti-inflammatory effects of 

honey through in vitro tests (cell culture), in vivo (animal 

studies) and clinical trials may be able to reduce the side 

effects of the immune system. 

 

Cytokines are small secreted proteins that mediate and 

regulate immune and inflammatory responses.37 

Hypercytokinemic immune-dysregulation in COVID-19 

has been associated with cytokine storm particularly an 

increase in IL-6 that has led to disease severity of COVID

-19.1,38,39 Cytokine storms are caused by the high and 

continuous production of immune cells and chemicals 

including cytokines.40 There is a growing body of 

literature that indicates honey could help to reduce the 

risk of the cytokine storms. Previous work by Hussein et 

al. showed that Gelam honey possesses anti-inflammatory 

effects in the acute paw edema rat model. In the study, 

supplementation with Gelam honey at 2 g/kg of body 

weight, twice-weekly could decrease and suppress pro-

inflammatory cytokines including IL-6, with similar 

effects to indomethacin which is a non-steroidal anti-

inflammatory drug (NSAID).41 Similarly, an in vitro study 

using human leukemia cell line (HL-60) by Minden-

Birkenmaier et al. showed that Manuka honey could 

inhibit the production of inflammatory cytokines in a 

dose-dependent manner (0.5% and 3% v/v) observed at 3 

and 24-hour time points.33 

 

One of the symptoms at the onset of COVID-19 

infection is cough due to the inflammation of the 

respiratory tract.1 Interestingly, honey is being 

recommended for the treatment and management of 

cough in the guidelines by the National Institute for 

Health and Care Excellence (NICE) and the Public 

Health England (PHE) for people infected with COVID-

19. Moreover, it has been shown before that honey could 

effectively reduce acute respiratory symptoms due to viral 

infections.42 This further call attention to the potential of 

honey as one of the treatment regime for COVID-19 

infection. 

 

Most of the deaths recorded among COVID-19 patients 

have underlying chronic diseases including diabetes 

mellitus.43 Thus, the discovery of trehalulose sugar found 

only in stingless bee honey can reduce blood sugar, is a 

significant finding that could further highlight honey as a 

potential treatment for COVID-19.44 This unusual 

trehalulose sugar has a low glycemic index (GI) of only 32 

as well as a highly active antioxidant.44 Apart from that, 

stingless bee honey has been found to have higher 

antioxidant content compared to the honey bee.45 These 

findings, together with the increase of the stingless bee 

industry especially in tropical countries, may lead to many 

potential therapeutic evidence outcomes. 
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A retrospective study using the combination of honey 

with other natural products, Nigella sativa, and Anthemis 

hyaline, was associated with a fast improvement of 

lymphopenia on COVID-19 patients and contacts of 

COVID-19 patients.46 The use of honey and these herbs 

improves the lymphocyte profile and earlier symptom, 

and lower incidence of SARS-CoV-2 infection in contacts. 

However, because the participant used a nebulizer 

containing a water extract of N. sativa, A. hyaline, and 

different types of Egyptian honey (the quality of herbs 

and honey varies according to storage and other 

conditions), this retrospective design is incapable to 

confirm the efficacy of honey under such conditions. 

Another study using the combination of honey (1 gm/kg 

body weight per day) with N. sativa (80 mg/kg body 

weight per day) orally to Pakistani patients with moderate 

and severe COVID-19 for 13 days.47 The treatment was 

associated with a decreased time of symptom recovery 

and faster viral clearance in moderate and severe 

patients.47 

 

Concerning the use of honey in SARS-Cov-2-infected 

patients, only authentic natural bee honey and stingless 

bee honey should be used to evaluate their true potential 

in treating COVID-19 infection. Additionally, honey, like 

other natural ingredients, including herbs, takes a long 

time to show the expected effects compared to the faster 

COVID-19 infection. Consumption of honey at the stage 

of chronic infection may not have an optimal effect. Thus, 

the consistent practice of honey as nutraceutical food 

seems to be the most appropriate strategy for the time 

being. 

 

Royal jelly 
 
Royal jelly is a viscous substance that is produced in the 

mandibular and hypopharyngeal glands of worker 

honeybees and stingless bees.48 It provides both nutrition 

and protection for the young larvae of less than three days 

and also as exclusive food for the growth of queen bee 

throughout her life (from larvae to adult). Royal jelly is a 

combination of water, sugars, proteins, and lipids. 

According to Petelin et al., about 90% of royal jelly lipids 

are free fatty acids, containing 8–12 carbon atoms that are 

usually in either hydroxyl or dicarboxylic form.49  

Fresh royal jelly largely constitutes of water (50%) and a 

complex mixture of proteins (9-18%), carbohydrates (7-

18%), fatty acids and lipids (3-8%), and a small amount of 

sugar, salt, polyphenols, and vitamins.50 It has been 

reviewed to possess several pharmacological activities, 

including anti-inflammatory, immunomodulatory, and 

rich with antioxidant properties.50 However, most of the 

studies did not directly used fresh royal jelly but instead 

the chemical extraction of it in which the method of 

extraction determined the bioactive compound that will 

be obtained from the raw royal jelly. 

 

In vitro studies by Gasic et al. showed that water extract 

and dry product of royal jelly stimulated T-cell 

proliferation in a dose-dependent manner.51 The 

stimulation later led to an increase in the production of IL

-2 which is an important modulator of T-regulatory cells. 

The water extract of royal jelly contains proteins with 

immunostimulatory activity (apalbumin-1 and -2) that 

could stimulate the release of TNF-α from 

macrophages.51 Also, major royal jelly protein 3 (MRJP 3), 

a glycoprotein isolated from water extract of royal jelly 

was suggested to have both anti-inflammatory and 

immunosuppressive effects in mouse peritoneal 

macrophages and T-cells.52  

 

To the extent of our knowledge, no study has yet looked 

into the effect of royal jelly in treating coronavirus. 

However, the water and alkaline extract of royal jelly was 

reported to be an effective scavenger against superoxide 

radical hydroxyl radical.53 Similarly, Dzopalic et al. 

reported that royal jelly could stimulate and modulate the 

immune response.54 The effect of 3,10-DDA, a fatty acid 

that was isolated from royal jelly was shown to stimulate 

the maturation of human monocyte-derived dendritic 

cells (MoDCs) and polarized the T-cells which is vital for 

an effective antiviral immune response.54 Thus, the 

antioxidant and immunomodulatory properties possess by 

the biological active ingredients could be beneficial to be 

investigated as one of COVID-19 treatments.  

 

Propolis 
 
Propolis is a complex resinous mixture produced by the 

bees (honey bee and stingless bee) by mixing and digested 
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exudate collected from the buds and the bark of trees, the 

β-glycosidase enzyme of the honey bee saliva, and 

beeswax to form the final product.55 The term propolis 

comes from the ancient Greek words; “pro” meaning 

before or in defense and “polis” which means city. Thus, 

this symbolizes the main purpose of propolis that is used 

to seal holes and gaps in the beehive as a way to protect it 

from microbes, fungi, and molds as well as a waterproof 

resin.55 

 

Propolis is made of resin (50%), wax (30%), essential oils 

(10%), pollen (5%), and various organic compounds 

which include flavonoids, phenolic compounds, terpenes, 

ester, and other antioxidant compounds (5%).55,56 

Interestingly, analysis of Lithuanian bee products 

harvested from different regions showed that propolis 

was found to have the highest total phenolic content as 

well as radical scavenging activity in comparison to 

honey, bee bread, and bee pollen.55 Just like other bee 

products, the composition of propolis was dependent on 

the source of the exudates, botanical, and geographical 

origins.56 

 

The immunity provided by propolis prompted the 

researchers to investigate deeper on its biological 

constituent. However, most of the studies did not use 

raw propolis but instead purified propolis via extraction 

using aqueous or alcoholic solvents to remove the inert 

material and preserve the polyphenolic fraction.  

 

A study using Brazilian green propolis extract against one 

confirmed COVID-19 patients aged 52 years old had 

improved the patient’s condition considerably and shown 

negative nasopharyngeal swab after consuming the 

extract three times daily for two weeks.57 The finding was 

supported by another bigger study where 82 COVID-19 

patients were associated with significant reductions in 

duration of hospital stay, and renal injury after consuming 

a single oral dose of the same extracts.58 

 

Propolis serves as an excellent antiviral with reported 

activities against different strains of viruses including 

Adenovirus, Influenza A and B viruses, Herpes Simplex 

viruses, and Coronavirus.59,60 The antiviral effects were 

mostly associated with the presence of a different range 

of flavonoids found therein such as apigenin, chrysin, 

galangin, kaempferol, luteolin, and quercetin.59 It was 

reported that a higher number of hydroxyl groups in the 

molecule presence in flavonols made it more active than 

flavones, thus an enhanced antiviral activity was observed 

in galangin compared to kaempferol and quercetin.56,61 In 

addition, CAPE present in propolis was reported to be a 

biologically active ingredient with diverse therapeutic 

effects including as anti-inflammatory, antiviral, and 

immunomodulatory agent.62   

 

Propolis has been recognized as the natural blocker of 

oncogenic P21 Activated Kinase 1 (PAK1) in several in 

vivo and in vitro cancer studies.62–64  For example, a study 

using propolis harvested from Okinawa, Japan inhibited 

the PAK1 activity with IC50 values of 6 μg/mL in human 

lung cancer cell (A549). The PAK1 is considered as the 

most “pathogenic” of mammalian family kinases and 

overexpression of PAK1 has been implicated in various 

medical diseases including SARS/coronavirus, influenza A 

virus as well as inflammatory and immune-related 

diseases.62,65,66 It was believed that coronavirus could 

induce a PAK1-dependent signaling pathway which later 

led to lung inflammation, fibrosis, and suppression of 

adaptive immune response.62,67 Thus, blocking PAK1 

possibly via bioactive ingredients found in propolis 

including caffeic acid, CAPE, apigenin, and artepellin C 

might be beneficial in reducing the effect of COVID-19 

infection.67 

 

Pollen and bee bread 
 
Bee pollen contains a mixture of the collected plant with 

nectar and bee salivary secretions.68 Bees carried pollen 

onto hairs in the corbiculae on the tibia of the hind legs 

which later will be consumed and used to feed the 

larvae.59,69 The bee pollen mixed with the secretory saliva 

in the hive will be further fragmented by the flightless bee 

by covering with a thin layer of honey, wax, and various 

enzymes which led to fermentation and produced bee 

bread.68 Bee bread serves as a nutritional food for the bee 

colony and the fermentation that it underwent provides 

unlimited storability and prevents deterioration of 

nutritional values compared to the dry bee pollen.71,72 
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Bee pollen and bee bread are rich in phenolic compounds 

including flavonol glycosides such as kaempferol, 

quercetin, isorhamnetin as well as hydroxycinnamic acid 

derivatives which may have broad therapeutic 

potentials.59 Other biological constituents present in bee 

pollen and bee bread includes sugars, proteins, essential 

amino acid, lipids, vitamins, and digestible 

carbohydrates.71 The protein elements present in bee 

pollen are considered life essential in which the organism 

cannot synthesize them by itself. 

 

Multiple studies have highlighted the potential 

pharmacological activities for bee pollen and bee bread, 

including anti-microbial, anti-fungal, immunomodulatory, 

antioxidant, anti-inflammatory.68,70,73 Currently, there is a 

lack of studies that look at the anti-viral effect of bee 

pollen and bee bread. However, some active biological 

constituents present in bee pollen and bee bread such as 

quercetin and kaempferol, as well as their glycosides 

derivates could potentially inhibit severe acute respiratory 

syndrome coronavirus.68,74 

 

COVID-19- virus could enter the cell through binding 

with angiotensin-converting enzyme 2 (ACE2) receptor 

on the cellular membrane.75 A recent study using 

molecular modeling has shown that chrysin had affinity 

binding with ACE2 that led to the conformational 

changes in the spike protein of COVID-19.76 Since 

chrysin is one of the flavonoids found in bee pollen, this 

further highlights the potential for the treatment of 

COVID-19. 

 

CONCLUSION 
 
Taken altogether, it is undeniable that bee products are 

promising resources for therapy and treatment against 

COVID-19. Bee products could act synergistically as an 

anti-viral, stimulating autophagic activity, boosting the 

immune system, induce anti-inflammatory effect, and 

providing energy, minerals, and a source of nutrients so 

that cells continue to gain energy to act and respond 

effectively against the SARS-CoV-2 virus. However, 

thorough research and experimental studies are needed to 

clinically prove the therapeutic properties of bee products 

against COVID-19. If proven, the bee products could 

offer a low-cost treatment against COVID-19. 
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UNESCO Fellowship (vot:53349). 

 
CONFLICT OF INTEREST 
 
The authors certify that there is no actual or potential 

conflict of interest in relation to this article. 

 

REFERENCES 
 
1.  Huang C, Wang Y, Li X, et al. Clinical features of 

patients infected with 2019 novel coronavirus in 

Wuhan, China. Lancet. 2020;395(10223):497-506. 

doi:10.1016/S0140-6736(20)30183-5 

2.  World Health Organization. WHO Director-

General’s opening remarks at the media briefing on 

COVID-19 - 11 March 2020. Published 2020. 

Accessed July 15, 2021. https://www.who.int/dg/

speeches/detail/who-director-general-s-opening-

remarks-at-the-media-briefing-on-covid-19---11-

march-2020 

3.  World Health Organization. Tracking SARS-CoV-2 

variants. Published 2020. Accessed July 16, 2021. 

https://www.who.int/en/activities/tracking-SARS-

CoV-2-variants/ 

4. Cevik M, Kuppalli K, Kindrachuk J, Peiris M. 

Virology, transmission, and pathogenesis of SARS-

CoV-2. BMJ. 2020;371:1-6. doi:10.1136/bmj.m3862 

5. Mallapaty S. The Coronavirus is Most Deadly if You   

are Old and Male. Nature. September 3, 2020:16-17. 

6.  Zhang X Bin, Hu L, Ming Q, et al. Risk factors for 

mortality of coronavirus disease-2019 (COVID-19) 

patients in two centers of Hubei province, China: A 

retrospective analysis. PLoS One. 2021;16(1 January):1-

15. doi:10.1371/journal.pone.0246030 

7.  World Health Organization. COVID-19 : ’ new 

normal ’. Published 2021. Accessed July 23, 2021. 



26 

IMJM Volume 21 No.1, January 2022 

 

https://www.who.int/westernpacific/emergencies/

covid-19/information/covid-19-new-normal 

8.  World Health Organization. WHO issues its first 

emergency use validation for a COVID-19 vaccine 

and emphasizes need for equitable global access. 

Published 2020. Accessed July 15, 2021. https://

www.who.int/news/item/31-12-2020-who-issues-its-

first-emergency-use-validation-for-a-covid-19-vaccine

-and-emphasizes-need-for-equitable-global-access 

9.  U.S. Food and Drug Administration. FDA Takes 

Additional Action in Fight Against COVID-19 By 

Issuing Emergency Use Authorization for Second 

COVID-19 Vaccine. Published 2020. Accessed July 

13, 2021. https://www.fda.gov/news-events/press-

announcements/fda-takes-additional-action-fight-

against-covid-19-issuing-emergency-use-authorization

-second-covid 

10.  BBC. Covid-19 vaccine: First person receives Pfizer 

jab in UK. BBC News. Published online 2020:1-3. 

https://www.bbc.com/news/uk-55227325 

11.  World Health Organization. Status of COVID-19 

Vaccines within WHO EUL/PQ evaluation process 

(20 January 2021). Published 2021. Accessed August 

14, 2021. https://extranet.who.int/pqweb/sites/

default/files/documents/

Status_COVID_VAX_20Jan2021_v2.pdf 

12.  Nile SH, Kai G. Recent Clinical Trials on Natural 

Products and Traditional Chinese Medicine 

Combating the COVID-19. Indian J Microbiol. 2021;61

(1):10-15. doi:10.1007/s12088-020-00919-x 

13.  Stegemann H. The International Clinical Trials 

Registry Platform - ICTRP. Arch Latinoam Nutr. 

2007;57(4):311-312. 

14.  Hashem HE. In silico approach of some selected 

honey constituents as SARS-CoV-2 main protease 

(COVID-19) inhibitors. Eurasian J Med Oncol. 2020;4

(3):196-200. doi:10.14744/ejmo.2020.36102 

15.  Rouse BT, Sehrawat S. Immunity and 

immunopathology to viruses: What decides the 

outcome? Nat Rev Immunol. 2010;10(7):514-526. 

doi:10.1038/nri2802 

16.  Santos-Buelga C, González-Paramás AM. Chemical 

Composition of Honey. (Alvarez-Suarez JM, ed.). 

Springer; 2017. doi:10.1007/978-3-319-59689-1_3 

17.  Biluca FC, da Silva B, Caon T, et al. Investigation of 

phenolic compounds, antioxidant and anti-

inflammatory activities in stingless bee honey 

(Meliponinae). Food Res Int. 2020;129:108756. 

doi:10.1016/j.foodres.2019.108756 

18.  Hermanns R, Mateescu C, Thrasyvoulou A, Tananaki 

C, Wagener FADTG, Cremers NAJ. Defining the 

standards for medical grade honey. J Apic Res. 

2020;59(2):125-135. 

doi:10.1080/00218839.2019.1693713 

19.  Cianciosi D, Forbes-Hernández TY, Afrin S, et al. 

Phenolic compounds in honey and their associated 

health benefits: A review. Molecules. 2018;23(9):1-20. 

doi:10.3390/molecules23092322 

20.  de Whalley C V., Rankin SM, Hoult JRS, Jessup W, 

Leake DS. Flavonoids inhibit the oxidative 

modification of low density lipoproteins by 

macrophages. Biochem Pharmacol. 1990;39(11):1743-

1750. doi:10.1016/0006-2952(90)90120-A 

21.  Khalil MI, Sulaiman SA, Boukraa L. Antioxidant 

Properties of Honey and Its Role in Preventing 

Health Disorder. Open Nutraceuticals J. 2010;3(1):6-16. 

doi:10.2174/1876396001003010006 

22.  Ghashm AA, Othman NH, Khattak MN, Ismail NM, 

Saini R. Antiproliferative effect of Tualang honey on 

oral squamous cell carcinoma and osteosarcoma cell 

lines. BMC Complement Altern Med. 2010;10. 

doi:10.1186/1472-6882-10-49 

23. Kadir EA, Sulaiman SA, Yahya NK, Othman NH. 

Inhibitory effects of tualang honey on experimental 

breast cancer in rats: A preliminary study. Asian Pacific 

J Cancer Prev. 2013;14(4):2249-2254. doi:10.7314/

APJCP.2013.14.4.2249 

24.  Yaacob NS, Nengsih A, Norazmi MN. Tualang 

honey promotes apoptotic cell death induced by 

tamoxifen in breast cancer cell lines. Evidence-based 

Complement Altern Med. 2013;2013. 

doi:10.1155/2013/989841 

25.  Khalil MI, Alam N, Moniruzzaman M, Sulaiman SA, 

Gan SH. Phenolic Acid Composition and 

Antioxidant Properties of Malaysian Honeys. J Food 

Sci. 2011;76(6):921-928. doi:10.1111/j.1750-

3841.2011.02282.x 

26.  Kishore RK, Halim AS, Syazana MSN, Sirajudeen 



IMJM Volume 21 No.1, January 2022 

 

27 

KNS. Tualang honey has higher phenolic content 

and greater radical scavenging activity compared with 

other honey sources. Nutr Res. 2011;31(4):322-325. 

doi:10.1016/j.nutres.2011.03.001 

27.  Fauzi AN, Norazmi MN, Yaacob NS. Tualang 

honey induces apoptosis and disrupts the 

mitochondrial membrane potential of human breast 

and cervical cancer cell lines. Food Chem Toxicol. 

2011;49(4):871-878. doi:10.1016/j.fct.2010.12.010 

28.  Barkhadle NI, Mohamud R, Mat Jusoh TNA, Shueb 

RH. In vitro evaluation of anti-chikungunya virus 

activities of tualang honey. Trop Biomed. 2021;38(1):42

-49. doi:10.47665/tb.38.1.008 

29.  Al-Hatamleh MAI, Hatmal MM, Sattar K, et al. 

Antiviral and Immunomodulatory Effects of 

Phytochemicals from Honey against COVID-19: 

Potential Mechanisms of Action and Future 

Directions. Molecules. 2020;2(January):1-23. 

doi:10.3390/molecules25215017 

30.  Kassim M, Mansor M, Suhaimi A, Ong G, Yusoff 

KM. Gelam honey scavenges peroxynitrite during 

the immune response. Int J Mol Sci. 2012;13(9):12113

-12129. doi:10.3390/ijms130912113 

31.  NCT04323345. Efficacy of Natural Honey 

Treatment in Patients With Novel Coronavirus. 

https://clinicaltrials.gov/show/NCT04323345. 

Published online 2020. 

32.  Colunga Biancatelli RML, Berrill M, Catravas JD, 

Marik PE. Quercetin and Vitamin C: An 

Experimental, Synergistic Therapy for the 

Prevention and Treatment of SARS-CoV-2 Related 

Disease (COVID-19). Front Immunol. 2020;11(June):1

-11. doi:10.3389/fimmu.2020.01451 

33.  Minden-birkenmaier BA, Meadows MB, Cherukuri 

K, et al. The Effect of Manuka Honey on dHL-60 

Cytokine, Chemokine, and Matrix-Degrading 

Enzyme Release under Inflammatory Conditions. 

MedOne. 2019;4(2):1-21. doi:10.20900/

mo.20190005.The 

34.  Takeuchi M, Fukuda M, Kobayashi K, et al. Jungle 

honey enhances immune function and antitumor 

activity. Evidence-based Complement Altern Med. 

2011;2011. doi:10.1093/ecam/nen086 

35.  Tonks AJ, Cooper RA, Jones KP, Blair S, Parton J, 

Tonks A. Honey stimulates inflammatory cytokine 

production from monocytes. Cytokine. 2003;21

(5):242-247. doi:10.1016/S1043-4666(03)00092-9 

36.  Tonks AJ, Dudley E, Porter NG, et al. A 5.8-kDa 

component of manuka honey stimulates immune 

cells via TLR4. J Leukoc Biol. 2007;82(5):1147-1155. 

doi:10.1189/jlb.1106683 

37.  Tisoncik JR, Korth MJ, Simmons CP, Farrar J, 

Martin TR, Katze MG. Into the Eye of the Cytokine 

Storm. Microbiol Mol Biol Rev. 2012;76(1):16-32. 

doi:10.1128/mmbr.05015-11 

38.  Chen LYC, Hoiland RL, Stukas S, Wellington CL, 

Sekhon MS. Confronting the controversy: 

Interleukin-6 and the COVID-19 cytokine storm 

syndrome. Eur Respir J. 2020;56(4). 

doi:10.1183/13993003.03006-2020 

39.  Ye Q, Wang B, Mao J. The pathogenesis and 

treatment of the ‘Cytokine Storm’ in COVID. J Infect. 

2020;80:607-613. doi:10.1016/j.jinf.2020.03.037 

40.  Liu Q, Zhou YH, Yang ZQ. The cytokine storm of 

severe influenza and development of 

immunomodulatory therapy. Cell Mol Immunol. 

2016;13(1):3-10. doi:10.1038/cmi.2015.74 

41.  Hussein SZ, Mohd Yusoff K, Makpol S, Mohd 

Yusof YA. Gelam honey inhibits the production of 

proinflammatory, mediators NO, PGE 2, TNF-α, 

and IL-6 in carrageenan-induced acute paw edema in 

rats. Evidence-based Complement Altern Med. 

2012;2012:1-13. doi:10.1155/2012/109636 

42.  Watanabe K, Rahmasari R, Matsunaga A, Haruyama 

T, Kobayashi N. Anti-influenza Viral Effects of 

Honey In Vitro: Potent High Activity of Manuka 

Honey. Arch Med Res. 2014;45(5):359-365. 

doi:10.1016/j.arcmed.2014.05.006 

43.  Woolcott OO, Castilla-Bancayán JP. The effect of 

age on the association between diabetes and 

mortality in adult patients with COVID-19 in 

Mexico. Sci Rep. 2021;11(1):1-10. doi:10.1038/s41598

-021-88014-z 

44.  Fletcher MT, Hungerford NL, Webber D, et al. 

Stingless bee honey, a novel source of trehalulose: a 

biologically active disaccharide with health benefits. 

Sci Rep. 2020;10(1):1-8. doi:10.1038/s41598-020-

68940-0 



28 

IMJM Volume 21 No.1, January 2022 

 

45.  Al-Hatamleh MAI, Boer JC, Wilson KL, Plebanski 

M, Mohamud R, Mustafa MZ. Antioxidant-based 

medicinal properties of stingless bee products: 

Recent progress and future directions. Biomolecules. 

2020;10(6):1-28. doi:10.3390/biom10060923 

46.  El Sayed SM, Aboonq MS, El Rashedy AG, et al. 

Promising preventive and therapeutic effects of 

TaibUVID nutritional supplements for COVID-19 

pandemic: towards better public prophylaxis and 

treatment (A retrospective study). Am J Blood Res. 

2020;10(5):266-282. http://www.ncbi.nlm.nih.gov/

pubmed/33224571%0Ahttp://

www.pubmedcentral.nih.gov/articlerender.fcgi?

artid=PMC7675122 

47.  Ashraf S, Ashraf S, Ashraf M, et al. Honey and 

Nigella sativa against COVID-19 in Pakistan (HNS-

COVID-PK): A multi-center placebo-controlled 

randomized clinical trial. medRxiv. Published online 

2020. doi:10.1101/2020.10.30.20217364 

48.  Melliou E, Chinou I. Chemistry and bioactivities of 

royal jelly. In: Studies in Natural Products Chemistry. Vol 

43. 1st ed. Elsevier B.V.; 2014:261-290. doi:10.1016/

B978-0-444-63430-6.00008-4 

49.  Petelin A, Kenig S, Kopinč R, Deželak M, Černelič 

Bizjak M, Jenko Pražnikar Z. Effects of royal jelly 

administration on lipid profile, satiety, inflammation, 

and antioxidant capacity in asymptomatic overweight 

adults. Evidence-based Complement Altern Med. 

2019;2019:1-11. doi:10.1155/2019/4969720 

50.  Maghsoudlou A, Sadeghi Mahoonak A, Mohebodini 

H, Toldra F. Royal jelly: Chemistry, storage and 

bioactivities. J Apic Sci. 2019;63(1):17-40. 

doi:10.2478/jas-2019-0007 

51.  Gasic S, Vucevic D, Vasilijic S, Antunovic M, 

Chinou I, Colic M. Evaluation of the 

immunomodulatory activities of royal jelly 

components in vitro. Immunopharmacol Immunotoxicol. 

2007;29(3-4):521-536. 

doi:10.1080/08923970701690977 

52.  Nagai T, Inoue R, Suzuki N, Nagashima T. 

Antioxidant properties of enzymatic hydrolysates 

from royal jelly. J Med Food. 2006;9(3):363-367. 

doi:10.1089/jmf.2006.9.363 

53.  Nagai T, Inoue R. Preparation and the functional 

properties of water extract and alkaline extract of 

royal jelly. Food Chem. 2004;84(2):181-186. 

doi:10.1016/S0308-8146(03)00198-5 

54.  Dzopalic T, Vucevic D, Tomic S, Djokic J, Chinou I, 

Colic M. 3,10-Dihydroxy-decanoic acid, isolated 

from royal jelly, stimulates Th1 polarising capability 

of human monocyte-derived dendritic cells. Food 

Chem. 2011;126(3):1211-1217. doi:10.1016/

j.foodchem.2010.12.004 

55.  Adaškevičiūtė V, Kaškonienė V, Kaškonas P, 

Barčauskaitė K, Maruška A. Comparison of 

physicochemical properties of bee pollen with other 

bee products. Biomolecules. 2019;9(12):1-22. 

doi:10.3390/biom9120819 

56.  Viuda-Martos M, Ruiz-Navajas Y, Fernández-López 

J, Pérez-Álvarez JA. Functional properties of honey, 

propolis, and royal jelly. J Food Sci. 2008;73(9):117-

124. doi:10.1111/j.1750-3841.2008.00966.x 

57.  Fiorini AC, Scorza CA, de Almeida ACG, et al. 

Antiviral activity of brazilian green propolis extract 

against sars-cov-2 (Severe acute respiratory 

syndrome-coronavirus 2) infection: Case report and 

review. Clinics. 2021;76(11):1-4. doi:10.6061/

clinics/2021/e2357 

58.  Silveira MAD, De Jong D, Berretta AA, et al. 

Efficacy of propolis as an adjunct treatment for 

hospitalized COVID-19 patients: a randomized, 

controlled clinical trial Marcelo. Biomed Pharmacother. 

2021;138:266-273. doi:10.1016/j.biopha.2021.111526 

59.  Mosić M, Trifković J, Vovk I, et al. Phenolic 

composition influences the health-promoting 

potential of bee-pollen. Biomolecules. 2019;9(12). 

doi:10.3390/biom9120783 

60.  Amoros M, Sauvager F, Girre L, Cormier M. In 

Vitro Activity of Propolis. Apidologie. 1992;23:231-

240. 

61.  Cheng PC, Wong G. Honey bee propolis: Prospects 

in medicine. Bee World. 1996;77(1):8-15. 

doi:10.1080/0005772X.1996.11099278 

62.  Maruta H, Ahn MR. From bench (laboratory) to 

bed (hospital/home): How to explore effective 

natural and synthetic PAK1-blockers/longevity-

promoters for cancer therapy. Eur J Med Chem. 

2017;142:229-243. doi:10.1016/



IMJM Volume 21 No.1, January 2022 

 

29 

j.ejmech.2017.07.043 

63.  Messerli SM, Ahn M-R, Kunimasa K, et al. 

Artepillin C (ARC) in Brazilian Green Propolis 

Selectively Blocks Oncogenic PAK1 Signaling and 

Suppresses the Growth of NF Tumors in Mice. 

Phyther Res. 2009;23:423-427. doi:10.1002/ptr.2658 

64.  Taira N, Nguyen BCQ, Be Tu PT, Tawata S. Effect 

of Okinawa Propolis on PAK1 Activity, 

Caenorhabditis elegans Longevity, Melanogenesis, 

and Growth of Cancer Cells. J Agric Food Chem. 

2016;64(27):5484-5489. doi:10.1021/

acs.jafc.6b01785 

65.  Nemati M, Asl E, Pouya F, Rasmi Y. Curcumin, an 

Inhibitor of PAK1, Potential Treatment for COVID

-19. J Infect. 2020;3(2):1-3. doi:10.29245/2689-

9981/2020/2.1160 

66.  Pascua PNQ, Lee JH, Song MS, et al. Role of the 

p21-activated kinases (PAKs) in influenza A virus 

replication. Biochem Biophys Res Commun. 2011;414

(3):569-574. doi:10.1016/j.bbrc.2011.09.119 

67.  Berretta AA, Silveira MAD, Cóndor Capcha JM, De 

Jong D. Propolis and its potential against SARS-

CoV-2 infection mechanisms and COVID-19 

disease: Running title: Propolis against SARS-CoV-2 

infection and COVID-19. Biomed Pharmacother. 

2020;131(August). doi:10.1016/

j.biopha.2020.110622 

68.  Rzepecka-Stojko A, Stojko J, Kurek-Górecka A, et 

al. Polyphenols from Bee Pollen: Structure, 

absorption, metabolism and biological activity. 

Molecules. 2015;20(12):21732-21749. doi:10.3390/

molecules201219800 

69.  Negri G, Teixeira EW, Alves MLTMF, et al. 

Hydroxycinnamic acid amide derivatives, phenolic 

compounds and antioxidant activities of extracts of 

pollen samples from Southeast Brazil. J Agric Food 

Chem. 2011;59(10):5516-5522. doi:10.1021/

jf200602k 

70.  Kellum JA, Unruh ML, Murugan R. Acute kidney 

injury. BMJ Clin Evid. 2011;2011:6. 

71.  Almeida-Muradian LB, Pamplona LC, Coimbra S, 

Barth OM. Chemical composition and botanical 

evaluation of dried bee pollen pellets. J Food Compos 

Anal. 2005;18(1):105-111. doi:10.1016/

j.jfca.2003.10.008 

72.  Bobis O, Marghitas LA, Dezmirean D, Morar O, 

Bonta V, Chirila F. Quality Parameters and 

Nutritional Value of Different Commercial Bee 

Products. Bull Univ Agric Sci Vet Med Cluj-Napoca - 

Anim Sci Biotechnol. 2010;67:91-96. doi:10.15835/

buasvmcn-asb:67:1-2:5254 

73.  Almaraz-Abarca N, Campos MDG, Antonio Ávila-

Reyes J, Naranjo-Jiménez N, Herrera-Corral J, 

González-Valdez LS. Variability of antioxidant 

activity among honeybee-collected pollen of 

different botanical origin. Interciencia. 2004;29

(10):574-578. 

74.  Yi L, Li Z, Yuan K, et al. Small Molecules Blocking 

the Entry of Severe Acute Respiratory Syndrome 

Coronavirus into Host Cells. J Virol. 2004;78

(20):11334-11339. doi:10.1128/jvi.78.20.11334-

11339.2004 

75.  Heininger U. Severe acute respiratory syndrome 

coronavirus 2 vaccines: Setting expectations 

appropriately. Pediatr Infect Dis J. 2020;

(January):E123-E124. doi:10.1097/

INF.0000000000002741 

76.  Basu A, Sarkar A, Maulik U. Molecular docking 

study of potential phytochemicals and their effects 

on the complex of SARS-CoV2 spike protein and 

human ACE2. Sci Rep. 2020;10(1):1-16. doi:10.1038/

s41598-020-74715-4 

 

 

 

 

 

 

 

 

 

 

 


