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2o ] oIV e INAN@] o] [ i\H Severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2) is a worldwide pandemic disease. There is currently no effective cure
for this virus, but some types of herbs can be a good choice for reducing its symptoms.
There are some reports that Thymus vulgaris has high antioxidant compounds effective
in strengthening the immune system, as well as antiviral effects in reducing the
respiratory symptoms. Therefore, we speculated that T. vulgaris could be useful for
reducing some of the symptoms in patients suffering from coronavirus disease 2019
(COVID-19).

First, thyme essential oil was prepared, and a questionnaire
regarding the patients” symptoms was designed. Then, 83 patients with COVID-19
were randomly selected and divided into control and thyme-receiving groups. The
questionnaire was completed and emphasized to consume 5 mL of the syrup or
essential oil three times per day. Finally, one week after the first visit, the questionnaire
was completed again to determine the effects of thyme on the mentioned symptoms.
Then, the test results were reviewed and reported.

The results one week after taking thyme showed that the fever (P<0.027),
dizziness (P<0.003), cough, dyspnea, muscular pain, headache, anorexia, weakness
and lethargy, fatigue, and chest wall pain were significantly reduced (P<0.001). Also,
blood urea nitrogen (BUN) (P<0.004), neutrophil count (P<0.001), and calcium were
(P<0.034) decreased, but lymphocyte count was increased significantly (P<0.001).

Thyme plant, which has high antioxidant properties, strengthens the
immune system, and by inducing the antiviral effect could reduce the symptoms of
coronavirus; therefore, it is recommended for reducing the symptoms of COVID-19.

Coronavirus disease 2019, Thyme, Thymus vulgaris, Persian medicine,
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Introduction

Coronaviruses were first identified in 1960 (1), and
animals are said to be the main source of these viruses
(2, 3). More than 8 000 people were infected with this
virus, and 774 virus-related deaths with severe acute
respiratory syndrome (SARS) were reported in 2002 and
2003. Since September 2012, there have been 2 494
cases of Middle East respiratory syndrome coronavirus
(MERS-CoV), and 858 deaths from this virus have been
reported to the World Health Organization (WHO) (4,
5). In 2019, the new generation virus was named severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
and the resulted disease was named coronavirus disease
2019 (COVID-19) (6). The outbreak of the virus has
increased again in 2020 and affected many people
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around the world so far. The virus causes a mild
respiratory illness in humans with flu-like symptoms (7).
However, it has the ability of severe acute syndrome like
SARS (8). Other important symptoms include fever,
dizziness, and cough (9).

There is currently no vaccine or quite effective
antiviral treatments for the new coronavirus (10).
Several general methods are used to treat potential viral
diseases and eradicate human pathogenic viruses, one of
which is medicinal herbs. Herbs are suitable as an
important source of chemical compounds for
manufacturing and developing antiviral drugs. They can
reduce the pathogenicity of the virus by neutralizing and
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inhibiting the uptake of the virus into the cell or by
inhibiting virus replication in the cell (11, 12).

One of the herbs that may be effective in treating and
preventing new coronavirus disease is the thyme herb.
Thyme with the scientific name of Thymus vulgaris
belongs to the mint family. This herb contains phenolic
antioxidant compounds of eugenol, carvacrol, thymol,
etc. (13, 14) (which leads to antispasmodic and
antimicrobial effects), relieves contraction on smooth
muscles, reduces bronchospasm, and relieves the
symptoms of bronchitis, cough, and inflammation in
some infectious diseases of the upper respiratory tract
(15, 16). One of the mechanisms of action of thyme for
treating respiratory disorders is a reduction in
interleukin-1 B (IL-1p) and IL-8, which is activated by
reducing the nuclear factor-xB (NF-xB) level (17).
Another important effect is the significant inhibitory
effect of thyme essential oil on the proliferation of some
viruses (18).

Persian medicine is one of the oldest traditional
medicines, in which thyme has “Teriagh” effects. In
Persian medicine, Teriagh refers to drugs or foods that
have antitoxin and protective effects on main organs
(such as the heart, liver, brain, etc.). Some believe it may
be similar to antioxidants (19). In Persian medicine,
thyme induces beneficial effects on the bronchodilator
of the respiratory tract, cough, and upper respiratory tract
infection. It is also used for treating diseases of the
gastrointestinal tract, liver, and spleen. The relationship
between the spleen and the reticuloendothelial and
immune systems has been studied in various works (20,
21). Therefore, considering the important effects of
thyme on the respiratory system and its antiviral effect

A ssessed for elighility (r=110)

(22, 23), we decided to investigate the effect of this plant
on some symptoms of coronavirus.

Materials and Methods

First, the standard essential oil of T. vulgaris L. was
prepared from a pharmacy Company. Then, a yes/no
questionnaire was designed with a set of questions based
on the patient’s recovery process regarding symptoms
such as fever, cough, coryza, dyspnea, dizziness,
muscular pain, headache, sore throat, sputum, anorexia,
weakness and lethargy, fatigue, chest wall pain, diarrhea,
nausea, and vomiting. The inclusion criterion was as
follows: Patients with COVID-19 hospitalized at Vali-e
Asr Hospital, Zanjan, Iran. Exclusion criteria were as
follows: Patients with respiratory and allergic diseases,
pregnant women, and patients who did not consent to
participate in the study, as well as those admitted to the
intensive care unit (ICU).

This study was performed on the patients with
COVID-19. For this purpose, 83 patients (hospitalized
at Vali-e Asr Hospital, Zanjan, Iran, in 2020 due to
coronavirus disease for one week) were first selected
by a convenient sampling method (informed consent
forms were obtained from all the patients and using
block random assignment (random blocks; each block
size =4)). Among them, 43 subjects were randomly
assigned to the control group (which received only
treatment package), and 40 entered the intervention
group and received thyme essential oil (it should be
noted that conventional medicine drugs were similar in

both groups) (Figure 1).
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Figure 1. Consort flow diagram
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his study was approved with the Ethics Code
IR.ZUMS.REC.1399.047 and registered in the Iranian
Registry of Clinical Trials (IRCT) under the code
IRCT20200506047319N1. Assuming the first-type
statistical error of 5%, the statistical power of 80%, and
the effectiveness of treatment of 20% in the control
group and 50% in the intervention group. The number
of the samples was calculated as 40 subjects per group
using OpenEpi software.

Corona disease was confirmed and reported to be
positive in a group of patients using reverse
transcriptase—polymerase chain reaction (RT-PCR)
test, and some others were hospitalized with the
confirmation of lung involvement. In this study, the
patients with underlying diseases, such as asthma,
cough (due to allergies), heart disease, and so forth
were excluded. Samples were divided into the control
group (receiving routine medications prescribed by
their doctors) and the intervention group (receiving
thyme essential oil, 5 mL every eight hr for seven
days); routine medications prescribed by their doctors.
The questionnaire (as discussed in the previous
section) was completed by the researcher and via
asking questions from the patients. Then, with the
consent of a group of patients, thyme was prescribed
for them. Finally, one week after the first visit, the
questionnaire was completed again to determine the
effect of thyme on the mentioned symptoms (the
therapeutic effect of this plant was defined as relieving
cough and other symptoms after one week of treatment;
complete improvement or mild symptoms were part of
the recovery).

To evaluate the effectiveness of the drug on each of
the mentioned symptoms, the results were analyzed

using SPSS 22 (SPSS Inc., Chicago, Ill., USA).
Descriptive results were presented as a number,
percentage, median, and interquartile range. Chi-
square, Mann-Whitney, and logistic regression tests
were employed to compare the results between the
groups. P-values less than 0.05 were considered
statistically significant.

Results

This study was performed on patients with COVID-
19. Among them, 43 subjects were randomly assigned
to the control group (which received no medication),
and 40 received thyme essential oil and entered the
intervention group (the conventional medicine drugs
were similar in both groups) (Figure 1).

In this study, among 83 patients, 29 females (67.4%)
and 14 males (32.6%) were enrolled in the control
group with a mean age of 54.79 years old; also, 19
females (57.5%) and 21 males (52.5%) were enrolled
in the control group with a mean age of 45.18 years old.

The results showed no significant difference in the
symptoms between the control and intervention groups
on the day before the intervention—except in dyspnea
(P<0.018) and sore throat (P<0.022). Most of the
patients had cough, dyspnea, muscular pain, headache,
anorexia, weakness and lethargy, fatigue, fever, and
chest wall pain (P<0.05, P<0.01) (Table 1). Due to the
significant difference of sore throat and dyspnea in the
week before the intervention, a statistician helped us
and adjusted it.

Table 1. Frequency distribution of different symptoms in the study groups before the intervention (baseline)

Control

Intervention

Valuable N (% N (% P-value
Female 29 (67.4%) 19 (57.8%)
Gender 0.066
Male 14 (32.6%) 21 (42.2%)
Yes 29(67.4%) 19 (47.5%)
Fever 0.066
No 14 (32.6%) 21 (52.5%)
Yes 41 (95.3%) 38 (95%)
Cough 0.941
No 2(4.7%) 2 (5%)
. Yes 6 (14%) 5 (12.5%)
Coriza 0.845
No 37 (86%) 35 (87.5%)
Yes 33 (76.7%) 38 (95%)
Dyspnea 0.018
No 10 (23.3%) 2 (5%)
L Yes 20 (46.5%) 17 (42.5%)
Dizziness 0.713
No 23 (53.5%) 23 (57.5%)
. Yes 28 (65.1%) 31 (77.5%)
Muscular pain 0.214
No 15 (34.9%) 9 (22.5%)
Yes 29 (67.4%) 30 (75%)
Headache 0.448
No 14 (32.6%) 10 (25%)
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Control Intervention
Valuable N (% N (% P-value
Yes 14 (32.6%) 23 (57.5%)
Sore throat 0.022
No 29 (67.4%) 17 (42.5%)
Yes 15 (34.9%) 18 (45%)
Sputum 0.347
No 28 (65.1%) 22 (55%)
Anorexia Yes 27 (628%) 26 (65%) 0.834
No 16 (37.2%) 14 (35%) '
Yes 34 (79.1%) 29 (72.5%)
Weakness and lethargy 0.484
No 9 (20.9%) 11 (27.5%)
. Yes 31 (72.1%) 35 (87.5%)
Fatigue 0.082
No 12 (27.9%) 5 (12.5%)
. Yes 26 (60.5%) 26 (65%)
Chest wall pain 0.670
No 17 (39.5%) 14 (35%)
. Yes 7 (16.3%) 10 (25%)
Diarrhea 0.325
No 36 (83.7%) 30 (75%)
. Yes 16 (37.2%) 20 (50%)
Vomit 0.334
No 27 (62.8%) 20 (50%)

Based on the results, improvement rate in the thyme-
receiving group was significantly higher than that of
the control group. In terms of the symptoms of fever,
only one subject had fever after consuming thyme. In
other words, the fever symptom in the intervention
group improved compared to the control group with
P<0.027. Also, 38 patients (95%) with cough

patients (85%) with headache (P<0.001), 40 patients
(100%) with sore throat (P<0.001), 28 patients (72%)
with anorexia (P<0.001), 23 patients (57.5%) with
weakness and lethargy (P<0.001), 38 patients (95%)
with fatigue (P<0.001), and 39 patients (97.5%) with
chest wall pain (P<0.001) had improvement in the
thyme group (P<0.05, P<0.01, P<0.001) (Table 2).

(P<0.001), 36 patients (90%) with dyspnea (P<0.001),
35 patients (87.5%) with dizziness (P<0.003), 37
patients (92.5%) with muscular pain (P<0.001), 34

Table 2. Frequency distribution of different symptoms in the study groups after the intervention; P-values are reported
as crude and adjusted by age using logistic regression analysis

Control Intervention Adjusted
o (0)
Valuable N (%) N (%) P-value OR (95%) p-value
Yes 8 (18.6%) 1 (2.5%)
Fever 0.066 0.08(0.01-0.8) <0.027
No 35 (81.4%) 39 (97.5%)
Yes 29 (67.4%) 2 (5%)
Cough 0.941 0.03(0.005-0.13) <0.001
No 14 (32.6%) 38 (95%)
Yes 7 (16.3%) 3 (7.5%)
Coriza 0.845 0.5(0.12-2.3) 0.391
No 35 (83.7%) 37 (92.5%)
Yes 29 (67.4%) 4 (10%)
Dyspnea 0.018 0.04(0.01-0.16) <0.001
No 14 (32.6%) 36 (90%)
Yes 18 (41.9%) 5 (12.5%)
Dizziness 0.713 0.14(0.04-0.47) <0.003
No 25 (58.1%) 35 (87.5%)
Yes 33 (76.7%) 3 (7.5%)
Muscular pain 0.214 0.02(0.005-0.1) <0.001
No 10 (23.3%) 37 (92.5%)
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Intervention Adjusted
= 0,
Valuable N (%) P-value OR (95%) Pvalue
Yes 21 (48.8%) 6 (15%)
Headache 0.448 0.13(0.04-0.4) <0.001
No 22 (51.2%) 34 (85%)
Yes 11 (25.6%) 0 (0%)
Sore throat 0.022 undefined <0.001
No 32 (74.4%) 40 (100%)
Yes 9 (20.9%) 11 (27.5%)
Sputum 0.347 1.8(0.6-5.3) 0.285
No 34 (79.1%) 29 (72.5%)
. Yes 31 (72.1%) 12 (30%)
Anorexia 0.834  015005-04) <0.001
No 12 (27.9%) 28 (70%)
Yes 39 (90.7%) 17 (42.5%)
Welak:ess and 0484  007(0.02-0.25) <0.001
ethargy No 4 (9.3%) 23 (57.5%)
Yes 30 (69.8%) 2 (5%)
Fatigue 0.082 0.02(0.004-0.1) <0.001
No 13 (30.2%) 38 (95%)
Yes 20 (46.5%) 1 (2.5%) )
Chest wall pain 0.670 0'02(‘2)'2003 0.001
No 23 (53.5%) 39 (97.5%) 22)
Yes 2 (4.7%) 2 (5%)
Diarrhea 0.325 1.1(0.14-9) 0.928
No 41 (95.3%) 38 (95%)
Table 3 shows that the results of the experiments on were not significantly different. Due to the significant
the day before the intervention in the control and age in the week before the intervention, the analysis
intervention groups (in the first round of case history) was performed by removing the effect of age.

Table 3. Age and laboratory test results before the intervention in the study groups

Valuable Control Intervention
Median (IQR) Median (IQR) P-value

Age 58 (24) 43(26) 0.009
BUN 14.4 (1.75) 13.4 (3.9) 0.189
cr 0.8 (0.3) 0.9 (0.25) 0.678
Ca 8.65 (0.85) 9(1.33) 0.322
LDH 467 (214.5) 361 (211.5) 0.111
WBC 5.4 (3.7) 5.65 (3.425) 0.633
RBC 4.6 (1.122) 4.7 (1.000) 0.814
PIt 182 (79) 162 (83) 0.453
Lym 24.25 (19.13) 245 (13) 0.374
Neu 64.65 (27.6) 69 (18.8) 0.070
Na 140.5 (7) 140 (6) 0.465
K 4 (0.69) 4.1 (0.63) 0.612
Mg 2.27 (0.43) 2.25 (0.85) 0.833
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Table 4 shows the test results of the patients in the
control and thyme-receiving groups after one week of
the completed period. The results demonstrated that
blood urea nitrogen (BUN) of the thyme-receiving
group significantly decreased compared to the control

group (P<0.004), and calcium increased significantly
(P<0.034). Also, Iymphocyte count increased
significantly (P<0.000), and neutrophil decreased
(P<0.001) (P<0.01, P<0.001).

Table 4. Test results one week after the intervention in the study groups

Valuable Control Intervention
Median (IQR) Median (IQR) P-value
BUN 13.30 (6.65) 9.50 (3.38) <0.004
Cr 0.90 (0.3) 0.90 (0.3) 0.480
Ca 8 (1.15) 8.80 (1.5) 0.034
LDH 464.5 (294.75) 486 (538) 0.626
WBC 6.15 (2.25) 5.65 (3.33) 0.380
RBC 4.55 (1.15) 4.6 (1) 0.483
PIt 209.5 (154.75) 182 (125) 0.455
Lym 20 (21.75) 37.4(13.1) <0.000
Neu 65.25 (30) 51.7(20.6) <0.001
Na 140 (4) 140 (5) 0.572
K 4(0.73) 4(0.9) 0.377
Mg 2.6 (0.27) 2.5(0.5) 0.060
Discussion

Viral infections account for 60% of human
infections, and 1.5 million deaths from respiratory
infections are reported worldwide each year. However,
recently, only one new strain of the coronavirus, called
COVID-19, has infected many countries around the
world due to the rapid transmission of the disease and
has caused panic among the world. It has severely
suppressed the respiratory system and killed many
people over several months around the world (7, 9, 24).
That is why many studies have been done in this field.
This work was also performed on patients with
COVID-19 to investigate the therapeutic effect of
thyme essential oil on the main symptoms of these
patients. The results of this study showed that thyme
had a positive effect on symptoms, such as fever,
cough, dyspnea, dizziness, muscular pain, anorexia,
weakness and lethargy, and fatigue, and significantly
reduced the severity of symptoms. It also significantly
increased the lymphocyte count, decreased the
neutrophil count, BUN, and increased the calcium.

Some studies have represented similar results. For
instance, the research conducted by Karina
Schonknecht et al. (on the effect of the active
compound of thymol on upper respiratory tract
infection with the effects of reducing cough and
dyspnea and shortening the duration of the disease)
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showed the medicinal effect of thyme; primrose
extracts were comparable to the synergistic effect of
thymol with artificial ambroxol and its safety was
proven (25). In addition, the antibacterial,
antimicrobial, and antioxidant effects of thyme (which
strengthens the immune system) have been
demonstrated (26). Other studies have shown that fresh
thyme has 29 active ingredients and the highest level of
antioxidants, especially thymol (30%) and carvacrol
(32%), which are the main components of the plant.
This is why this plant is widely used in folk medicine
for treating various diseases, such as the
gastrointestinal tract and respiratory disorders (such as
bronchopulmonary disease, etc.) (17, 27, 28). Also, this
plant has a muscle relaxant effect, and several studies
have shown the effect of thyme essential oil for treating
cough and respiratory diseases, including pertussis,
tuberculosis, bronchitis, and diseases of the respiratory
tract (29-33).

Our study showed its effect on muscular pain, chest
wall pain, and headache. Thyme stimulates the immune
system and increases the number of lymphocytes (34).
Another study examined the analgesic effects of three
Moroccan thyme species. The results of this study
showed significant inhibition of thyme in response to
formalin pain (35). The analgesic effect of thyme may
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be due to a decrease in the inflammatory factors of IL-
1B and IL-8, decrease in extracellular Ca? levels, and
increase in the cilia beating frequency of the airway
epithelium (17).

Also, thyme is used for indigestion, asthma, and
diarrhea, as well as for indigestion with bloating,
gonorrhea, scabies, and cataracts. The aqueous extract
showed high antiviral activity against herpes simplex
virus-1 (HSV-1), herpes simplex virus-2 (HSV-2), and
acyclovir-resistant strain of HSV-1. The results of a
study conducted by Akbar S et al. In 2020 showed that
Thyme extract significantly reduces the production and
expression of inflammatory mediators, tumor necrosis
factor a (TNF-a), IL-1B, IL-6, and carvacrol are
reported to activate Peroxisome Proliferator Activator
Receptor-a  (PPARa) and Peroxisome Proliferator
Activator Receptor-y (PPARY), suppress
Cyclooxygenase-2 (COX-2) expression, and inhibit
acetylcholinesterase (AChE) (36).

Limitations

Active ingredients of the drug should have been
identified and flow cytometer tests should have been
measured for the patients. But, it was not feasible due
to limited financial resources.

Conclusion

Results of this study showed that thyme as a
medicinal plant with antioxidant properties is widely
used in some respiratory diseases in Persian medicine
(20). It can affect the respiratory system (cough,
shortness of breath, etc.), muscle pain, fatigue,
weakness and lethargy, fever, and so forth. Thyme
increases lymphocytes and, thus, could strengthen the
immune system. On the other hand, according to
previous studies, thyme has an antiviral effect. It also
has inhibitory effects on some interleukins that may
have immunomodulatory effects. It also has inhibitory
effects on some interleukins that may have
immunomodulatory effects. Therefore, thyme has
probably a positive effect on the healing process of
corona disease.
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