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The efficacy of propolis extracts as a food supplement in patients with COVID-19
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Abstract

Propolis is a natural immunomodulator with anticancer, antiviral, and anti-inflammatory effects. Propolis may be considered an agent in the
supportive treatment of COVID-19. Propolis is known for its wide range of pharmacological properties, with many studies finding it effective in
both the prevention and treatment of a variety of conditions. Forty-five patients who were hospitalized in our hospital and did not need intensive
care were divided into groups of 15. The patients were receiving the standard COVID-19 treatment protocol. In the randomized, controlled study,
one group of patients received 2 ml of water extract of propolis (WEP) (50 mg/ml) orally three times a day for one week, while another group
received 1 ml of olive oily extract of propolis (64 mg/ml) plus 1 ml of olive oily Perga extract (120 mg/ml) (OEP). Hospital discharge times and
changes in biochemical parameters were used as indicators of recovery. The WEP and OEP groups were found to have statistically significantly
better D-dimer, CRP, and WBC results than the control group when the improvement in parameters between the groups were compared.
Significantly different hospital discharge times in groups 1 and 2 were found compared to the control group. The addition of propolis to the
treatment as a food supplement has a positive effect on the recovery of patients with COVID-19 and may shorten the treatment time. The use of
propolis as a food supplement has been shown to have a range of health benefits, and the addition of it to the treatment regimen for COVID-19
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may help to reduce the severity and duration of symptoms.
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1. Introduction

Coronaviruses are a major human and animal pathogen that
caused the pandemic that began in Wuhan, China's Hubei
Province, at the end of 2019 and spread throughout the world
(1). The virus, which is transmitted from person to person
through the mucous membranes of the mouth, eyes, and nose,
is highly contagious and infective (2). The coronavirus that
causes COVID-19 is an envelope-positive-stranded RNA virus
in the same subgenus as the severe acute respiratory syndrome
virus (3). Over 200 million confirmed cases of COVID-19 have
been reported worldwide since the first case reports at the end
of 2019 (4). The coronavirus pandemic has caused immense
global disruption, including to economies, societies, and
individual lives.

Most patients develop serum antibodies against the
receptor binding site of the viral spike protein and the
associated neutralizing activity (5). The antibody response may
be related to the severity of the disease, and the antibody may
not be detected in those with mild disease (6).
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It recommended various pharmacological agents for the
prophylaxis of venous thromboembolism for hospitalized
COVID-19 patients (7). Concerns about NSAIDs at the
beginning of the pandemic do not seem significant when
viewed with the new findings (8, 9). It advised using
dexamethasone in patients with severe COVID-19 (10).
Remdesivir is used as an approved treatment in some countries
(11). Baricitinib, a Janus kinase (JAK) inhibitor used in the
treatment of rheumatoid arthritis, is thought to prevent the virus
from entering the cell with its immunomodulatory activity
(12). Vitamin D, fluvoxamine, famotidine, zinc, and colchicine
are some other agents tried in treatment (13—16).

Propolis is a product found in resins and plant exudates
produced by plants to protect themselves, and these are
collected by bees (17). Quercetin, myricetin, and caffeic acid,
which are components of propolis, are thought to play a role in
the treatment of COVID-19 (18). Bees show stronger immune
properties with propolis (19). Berretta et al. evaluate propolis
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as an immunomodulator used in the treatment of microbial,
inflammatory, oxidative stress, and cancer (20). The
composition of propolis varies between regions (21).

The components in propolis have effects on the replication,
virion integrity, endocytosis, and transcription of viruses (22—
25). It forms a protective mechanism against COVID-19 by
playing a role in the prevention of thrombosis (26,27),
immunomodulation (28), inflammatory response (29), 3C-like
protease inhibition (30), PAK-1 inhibition (31), TMPRSS2
down-regulation (32), ACE2 inhibition (33), 3a Channel
Protein inhibition (34).

We aimed to investigate the contribution of propolis to the
healing process of patients with COVID-19 with the current
clinical study.

2. Materials and Methods

We conducted a pilot study with 3 participants to evaluate the
required number of participants at a significance level of 0.05,
using version 3.01 of the G* Power software (Franz Foul, Kiel,
Germany), and found at least 12 participants for each group. In
the current study, cases of COVID-19, who were treated at
Trabzon Kanuni Training and Research Hospital and continued
to take their medications according to the protocol of the
Ministry of Health (favipiravir and paracetamol orally,
corticosteroids intravenously), were divided into 3 groups of
15 subjects. All the patients were on oxygen therapy.

1** group: patients were given 2 ml of water extract of
propolis (WEP) (50mg/ml) orally 3 times a day for 1 week.
WEP was provided by Fanus Food Co. (Trabzon, Turkey)
(manufacturer code: TR-OT-006-1364).

2% oroup: Patients were given 1 ml olive oily extract of
propolis (OEP) (64 mg/ml) + 1 ml olive oily extract of Perga
(bee bread) (120 mg/ml) orally 3 times a day for 1 week. Olive
oil extracts were provided by the same firm (Biopropolis, olive
oil extract (25.36%), manufacturer code: TR-OT-006-1364,
Bioperga, olive oil extract (12%), manufacturer code: TR-OT-
006-1364). In the present study, two types of propolis extract
were used: water extract of propolis and olive oily extract of
propolis including perga which contributes to its antioxidant
potential.

3" group (control group): patients given only medications
for COVID-19 and not given any investigational product.

Our inclusion criteria were patients over the age of 18 who
did not need a ventilator while staying in the Covid ward.
Exclusion criteria were patients with no oral intake, patients
with high temperature (<37° C), patients whose informed
consent form was not approved, patients in need of ventilators,
and pregnant women. In addition, we did not include patients
using warfarin in the study to prevent a possible liver
interaction. If an allergic reaction developed in each patient,
we planned to complete the trial for that patient or to complete
the trial when the 7-day investigational product administration
period was completed.
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The age, gender, lung computed tomography findings,
complete blood count (CBC), C-reactive protein (CRP), D-
Dimer, Troponin, and oxygen saturation (sO2) levels of the
patient were all recorded. We analyzed the collected blood
samples using the Abbott® chemiluminescence immunoassay
method. Lung evaluation was performed by GE Revolution
EVO 128-Slice Computed Tomography®. Lung tomography
scoring normal=1, patchy atelectasis and/or hyperinflation
and/or bronchial wall thickening=2, focal alveolar
consolidation involving only one segment or one lobe=3,
multifocal  consolidation=4, and  diffuse  alveolar
consolidation=5 (35). We recorded the length of the hospital
stay in days. We made statistics in terms of compliance with
the normal distribution between the groups.

Patient selection was randomized according to
administration time, first patient was included in Group 1,
second patient in Group 2, third patient in Group 3, and so on,
until each group was completed with 15 patients.

After obtaining the approval number T140938 of the
Ministry of Health of the Republic of Turkey for the current
study, ethical approval was obtained from the Istanbul Medipol
University Clinical Research Ethics Committee.

All data obtained were analyzed with IBM Version 23.0
SPSS Statistics for Windows. We examined the conformity to
the normal distribution by calculating the mean and standard
error of the initial and follow-up routine parameters. After
finding out whether there was a difference among the groups
for each parameter with ANOVA or the Kruskal-Wallis test
(nonparametric), if there was a significant difference, the
Mann-Whitney U test or posthoc Tukey test was applied
between groups. The comparisons between the groups
(before/after) were made with the Wilcoxon Signed Rank test.
For the level of significance, p<0.05 was used.

3. Results

There were 45 participants in our study, 22 of whom were male
and 23 of whom were female. Their ages ranged from 26 to §2.
Each group showed a normal distribution according to age and
gender. No patient was excluded from the study due to side
effects or the need for intensive care. The demographic
characteristics and medical histories of the patients are
presented in Table 1. Table 2 shows the biochemical parameter
results of the patients before and after treatment, as well as the
one-week follow-up. During hospitalization, lung tomography
scoring was performed on 1 in 10 patients, 2 in 16 patients, 3
in 14 patients, and 4 in 5 patients.

When CRP, D-dimer, Troponin, WBC, and sOz levels were
compared before and after treatment, each group showed
statistically significant improvement (p<0.001). When the
improvement in parameters between the groups was compared,
the WEP and OEP groups had statistically significantly better
D-dimer, CRP, sO2, and hospital discharge results than the
control group.
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Table 1. Demographic properties of the COVID-19 patients

Group 1 Group 2 Group 3
(n=15) (n=15) (n=15)
Age(years) (mean+SD) 56.8+13.4 60.1£15.1  60.4£16.9
Female(n) 7
Male(n) 8 7 7
Coexisting Conditions (n)
Diabetes 4 5 4
Hypertension 7 6 5
COPD/Asthma 1 2 1
Obesity 3 2 2
Oxygen therapy (n)
Nasal canula 3 4 5
High flow nasal canula 12 11 13

COPD: Chronic obstructive pulmonary disease

Table 2. The arithmetic meantstandard error of the mean of study

parameters of COVID-19 patients
Group 1
(WEP)

Group 3
(Control)
(n=15)

(n=15)

CRP (before)

70.4+14.4 7924192  67.8+14.0
mg/L
CRh e 15.148.5% 41.9+11.9 42.9+8.7
mg/L*
D-DIMER 147532115330 2289.74795.3 1806.3+822.2
(before) ng/ml*
D-DIMER 798.6£643.1*  1442.6+501.0 1535.5:698.9
(after) ng/ml*
Troponin(before) ) 5,5, 11.321.1 77+1.4
ng/mL*
LT i s, 4.4+0.9 35405 6.8412
ng/mL
MWL) 13.6+1.4 13.8+1.6 13.0+1.3
mcL
WBC (after) mcL 8.5:0.8 8309 10.51.0
sO; (before) % 84.3+0.7 86.0+0.5 85.2+0.5
5O (after) %* 92.140.8¢ 89.9+0.7 87.8+0.5
Hospital
discharge time 5.54+0.2 5.7+0.2 9.5+0.4¢
(day)**

*Significant difference among groups by Kruskal-Wallis test

**Significant difference among groups by ANOVA test

*Significantly different from groups 2 and 3 (p<0.003), "significantly different
from group 2 (p<0.002), significantly different from group 3 (p<0.01),
dsignificantly different from group 3 (p<0.001) by Mann-Whitney U test,
‘significantly different from groups land 2 (p<0.001) by post-hoc Tukey test

4. Discussion

In the current study, WEP and OEP were used/employed in
addition to the standard COVID-19 treatment recommended by
the Ministry of Health. There was no patient whose treatment
was discontinued due to side effects during the treatment.
When determining the doses, previous studies with propolis
were considered (36, 37). We observed both rapid
improvement in biochemical parameters and reduced hospital
stays in the propolis groups. In another study with Brazilian
propolis conducted in 2021, the ethanolic extract was used
(400-800 mg/day) and a reduction in the length of hospital stay
was reported (38). All of these studies support the use of
propolis as an adjunctive treatment in hospitalized patients
with COVID-19.

It was valuable for the study that there was no difference
between the groups in age and gender. Because age and gender
were parameters that could affect the course of the disease (39).
Being elderly and having a coexisting disease increase the
likelihood of requiring intensive care (40). However, there was
no patient in need of intensive care among the patients included
in the current study. The mean age of the patients in the present
study was 59.1+15.2 years which could be attributed to the
exclusion of patients who needed intensive care on admission.

The study's weakness is that it didn't include people who
needed intensive care or who were living alone at home with
the disease. However, it is not possible to apply oral treatment
for those patients in need of intensive care and to follow-up
patients at home who are already in relatively good condition.
Therefore, this study may not be generalizable to a broader
population that includes people who require intensive care or
those living alone with the disease.

The propolis extracts used for the current study were
prepared from samples obtained from plants native to Turkey
and were obtained by completely dissolving in only water or
olive oil. It should be considered that propolis components vary
with climate and region (41). Both propolis extracts (WEP and
OEP) used in the present study include phenolic acids,
especially caffeic acid (approximately 200 pg/ml) (42) and
flavonoids such as galangin, pinocembrin, and chrysin.

Using propolis not only in the treatment of COVID-19 but
also in various cancers and inflammatory diseases has been
studied (43, 44). It also has anti-ulcer activity (45). Combining
current therapy with propolis in COVID-19 patients has been
associated with earlier hospital discharge and lower mortality
(46). Despite the promising results in laboratory tests and
clinical trials, large-scale studies are needed to definitively
establish the efficacy of propolis in the treatment of these
diseases.

Limitation of the study: The patient numbers in each group
were not sufficient because the study period of the present
study was close to the end of the first wave of COVID-19 in
Turkey.

As a result, the addition of propolis to the treatment as a
food supplement has a positive effect on the recovery of
patients with COVID-19. It should also be kept in mind that
propolis, which is also used to treat many diseases, may be
used as a preventive medicine application. While the evidence
of propolis's effectiveness as a treatment for COVID-19 is still
being studied, it appears to be an effective treatment in terms
of increasing a patient's rate of recovery.
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