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Abstract

Background: The current outbreak of respiratory disease due to SARS-CoV-2 has received global attention, and

recent studies show various limitations, including treatment. Phytomedicine has played a prominent role in the

treatment and prevention of various epidemic and pandemic diseases.

Objective: Here, we attempt to focus on a safe and feasible approach for Thuja occidentalis to manage and alleviate

the panic of respiratory viral infection including COVID-19 by strengthening an individual’s immunity. The relevant

information was collected from the web-based databases Pubmed, Google Scholar and MEDLINE as well as

internet sources.

Conclusion: As an important phytomedicine and king of antipsychotics, T. occidentalis possesses a plethora of

immunological properties that not only can be used effectively in the management of respiratory viral infection, but

also have the potential to prevent the further progression of the disease. Importantly, this is only part of the approach

to treatment for the current outbreak that should be considered along with other measures.

Keywords: Phytomedicine, Thuja occidentalis, COVID-19, Antiviral, Immunity, Upper respiratory infection,

Immunomodulatory
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1. A Pandemic that Changed the World: COVID-19

The World Health Organization (WHO) referred this outbreak as a Public Health Emergency of International

Concern on 30 January 2020, and later on 11 March 2020 as a pandemic disease. There is very little clinical

information on the novel Coronavirus (nCov), which poses a serious threat to public health worldwide [1]. Globally,

a total of 205,338,159 confirmed cases have been updated, including 4,333,094 deaths as of August 13, 2021, for a

total of 4,428,168,759 vaccine doses [2]. People with comorbidities such as diabetes, hypertension, cancer and

respiratory disease are more sensitive to COVID-19 infection [3]. Respiratory infections caused by the “severe acute

respiratory syndrome coronavirus-2” (SARS-CoV-2) impair immune homeostasis by altering the immune regulatory

network, resulting in decreased responsiveness, alteration in T/B lymphocytes response, and a decreased

macrophages function [4]. In a recent review, researchers deciphered that SARS-CoV-2 can alter the chromatin

dynamics through the number of changes such as ACE2R methylation, histone mimicry, and also alter the interferon

response and replication events to escape the hosts innate immunity [5]. Clinically, the adaptive immune response

induced by nCoV occurs in 2 phases: the first is the immune-based defensive phase and the second is the

inflammation-driven damage phase [6]. The first immune-based defensive phase is characterized by the recruitment

of follicular T-helper cells, activated CD4 and CD8 T-cells, antibody-secreting cells and the binding of IgM and IgG

antibodies to the virus is initiated [7]. The second phase leads to an uncontrolled cytokine release syndrome or

cytokine storm, which is characterized by increased interleukins IL-6, IL-1β, granulocyte colony-stimulating factor

(GM-CSF), interferon-gamma (IFN-γ) and tumor necrosis factor TNF-α (Fig. 1). The induction of cytokine storms

damages the tissues of the lungs, kidneys and heart, which leads to rapid multi-organ failure [8]. Globally, the rapid

increase in asymptomatic COVID-19 patients poses a major threat to widespread transmission of the disease through

the unwitting spread of the virus. Critical observations indicate that in symptomatic individuals, infection initiated

during the maturation phase is identified by activation of CD4+ and CD8+, which has an important impact on the

activation of the antibodies to neutralize the SARS-CoV-2 virus and protect the further development of the disease.

However, if individuals fail to activate the antiviral immunity in the initial phase, it will certainly impair the

adaptive immune responses, which could lead to excessive destruction of groups of cells by inflammation [4].

Therefore, strategies for enhancing and modulating immune activity are identified as useful approaches for reducing

disease deterioration and mortality rates. In addition, an appropriate therapeutic approach that can target pre- and

post-exposure prevention would be required.
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Fig. (1). Immunopharmacological potential of T. occidentalis. Immunopharmacological factors, including anti-

inflammatory markers, show decreased expression, while pro-inflammatory cytokines, free radicals and signaling

cascade stimulating inflammation tend to be higher, indicating the prevalence of viral infection.

2. Literature Survey

The literature survey for the present review was based on results obtained in PubMed, MEDLINE and Google

Scholar database searches using the words Thuja occidentalis OR phytomedicine OR implication of thuja in

respiratory distress OR pharmacological activities of Thuja occidentalis in the immune response OR therapeutic role

of Thuja occidentalis in COVID-19. Selected literature under this review was published only in the English

language. In addition, some relevant references from the selected articles have also been collected and included.

3. Strategies Currently Used to Target COVID-19

Many scientists and researchers are trying to find hope in the form of existing drugs or vaccines by repurposing their

use to treat COVID-19 [9]. Several repurposed drugs are still in clinical trials, although no drugs or vaccines with

clear clinical efficacy have been approved. HCQ (hydroxychloroquine) and chloroquine, which is used to treat

malaria, chikungunya and other autoimmune diseases, are an immunomodulatory agent against malaria [10] and

have also been studied in clinical practice for the treatment of COVID-19 due to its immunostimulatory effects and

antiviral effects [10]. Based on experience from the past epidemics, antiviral drugs such as lopinavir, ritonavir and

favipiravir have also been used with little success in COVID-19 [11]. In a report by Xu et al, tocilizumab has been

shown to help in reducing the mortality rate of this infectious disease with some side-effects with prolonged use [12].

Baricitinib in combination with remdesivir is currently recommended by the Food and Drug Administration (FDA)

[13] as an emergency medication, for COVID-19 patients, who require mechanical ventilation support and

supplemental oxygen, with potentiating benefits for early treatment and quick recovery compared to remdesivir

Th-cell, GSH, IL-2, IL-10, TGF-β,
TIMP, IFN-α

GM-CSF, IL-6, TNF-α, IL-1β,
Cox-2, ROS, RNS, PGE-2, NO,

MDA, NF-kB, MAPK
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alone[14]. In addition, according to Chinese guidelines, a low- to medium-dose corticosteroid can also be used

briefly in patients with acute respiratory distress syndrome (ARDS) in COVID-19 treatment [15]. However, their

excessive use can lead to complications in other body systems such as the liver and kidney, pregnant women and

children under the age of twelve. In addition, their continued use may cause nausea and vomiting with immediate

effect, thereby limiting or restricting use. In contrast to pharmacological agents, which are generally used to hinder

the patient’s symptoms, phytomedicine, as a complementary therapy, is increasingly becoming a method of treating

various diseases, including respiratory distress, which is purported to enhance patient’s immune response and

natural defenses [16]. Hoping to tackle the current COVID-19 pandemic, the choice of phytotherapy could be the

promising approach that can make a significant contribution in the current crisis.

4. Phytotherapy: A Holistic Approach

More than fifty vaccines against the novel coronavirus are currently available [17], but only a few of them have

passed pre-clinical and clinical trials and are available for immunization worldwide. Considering the severity of the

current outbreak, it is a priority to adopt multidimensional preventive measures. We need a combination of modern

drugs, integrative medicines and more potent phytomedicine that can make the proper treatment of respiratory

distress much easier.

In recent years there has been renewed interest in the phytotherapeutic system, which has been intensely picked up

in the research community. The use of medicinal plants and their extracts has always been under constant

investigation and is growing in popularity worldwide for several reasons such as safety, low side effects, long-

lasting healing properties and a source of bioactive natural compounds with well-documented therapeutic potential.

Much of the recent advances are based on clinically validated results and research with a better understanding of

how phytomedicine work against chronic diseases such as cancer, diabetes, cardiac and respiratory illness.

Medicinal herbs and the presence of specific secondary metabolites have an old track record of treating epidemics

and are effective against viral infections such as flu [18]. The past has seen the influenza pandemic of 1918 to 1919

as one of the most severe ones. Around a quarter of the entire world population was infected with around 50 million

deaths worldwide. In the US, this epidemic decreased the average lifespan by ten years. Phytomedicine is used

extensively for both treatment and prophylaxis. As per reports, the average mortality with standard treatment ranged

from 2.5% to 10%, while treatment with phytomedicine and other natural sources only 1% or fewer patients died

[19]. Humans have seen different epidemics in succession, including scarlet fever in Europe, typhoid fever, yellow

fever, and smallpox in America. Dengue, cholera, ebola, zika and polio have also been outbreaks in recent years and

during these outbreaks phytomedicine had proven its effectiveness against the epidemics. Most deaths from flu or

flu-like illnesses are due to pneumonia (98%). Pneumonia is the leading cause of child death worldwide. However,

as per Saine A, 2020, the mortality rate of traditional medicine compared to pre-antibiotic allopathy (24.3%) and

contemporary allopathy (13.7%) was only 3.4% while under the strict Hahnemann’s principles even the same was

lower at only 0.4% [20]. Similarly, several lines of evidence suggest that phytomedicine has potential prophylactic

efficacy not only against flu-like symptoms including SARS-CoV-2, but also as a leading treatment strategy for

other infections [21-23].
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5. Thuja occidentalis: A Potential Phytomedicine Against Viral Infections

In the current pandemic, the Ministry of AYUSH, Government of India has suggested Arsenicum album 30 to

curb the flu-like coronavirus infection along with WHO guidelines. Some commonly prescribed medicines as

preventive measures against flu-like symptoms are Bryonia alba [24], Gelsimium [25], Eupatorium perfoliatum

[26], Arsenicum album [27], Influenzium [28], Pulsatilla [29], Phosphorus [37], Belladonna [30], Rhus

Toxicodendron [31], Camphora officinalis [32], Thuja occidentalis and others. Despite a large number of remedies

available for respiratory viral infections summarized in (Table 1), the limitation in treating upper respiratory

infections (URI) is still relevant. In order to address the question outlined above, we comprehensively reviewed here

that whether immunostimulating and antiviral properties of T. occidentalis could ideally be a strategy against acute

and chronic respiratory viral infection or not.

Table 1. Phytomedicine used in ancient epidemic and COVID-19.

Treatment Therapeutic activity Biological function References

Bryonia alba Anti-inflammatory,

antioxidant, antipyretic

and cytotoxic,

immunomodulatory and

analgesic

Reduce inflammation in

the serous tissue during

pneumonia. In-vitro

studies on immune cells

reveals increase in

leucocyte counts and

stimulate the

macrophages activity in

animals as well as

humans.

[24, 33-34]

Gelsimium Antianxiety, analgesic,

anti-inflammatory,

cytotoxic, neurotropic and

antitumor

In small doses it

stimulates respiration in

Influenza and

Pneumonia

[25]

Eupatorium perfoliatum Immunostimulatory,

antioxidant,

immunomodulatory and

anti-inflammatory

Polyphenolic content

shows antiviral activity

by inhibiting the viral

attachment to host cell.

[26]

Arsenic album Anti-inflammatory,

cytotoxic

Administration of Ars.

Alb-30 results decreased

in ROS level, DNA

damage and minimize

the intoxication.

[27, 35]
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Influenzium Immunostimulatory and

immunomodulatory

It shows antiviral

activity by inducing the

cytokine production

such as IFN-β and TNF-

α during the Influenza

and dry cough

[28]

Pulsatilla Antiviral,

immunostimulatory, anti-

inflammatory

Enrich the immune

system by enhancing the

activity of macrophages.

It also increases the

SOD activity and

prevents the hepatitis B

viral infection.

[29, 36]

Phosphorus Antiviral Used in flu-like

symptoms as

prophylaxis and has also

been explored in

treatment of COVID-19

patients.

[37]

Atropa belladonna Antiviral and Anti-

inflammatory

Prescribed for the people

having infection with

intense temperature and

inflammation of upper

respiratory tract. Its

potential as antiviral is

confirmed by

diminishing the Japanese

encephalitis virus in

chick chorioallantoic

membrane.

[30, 38]

Aconitum napellus

(Aconite)

Anti-inflammatory,

immunostimulatory and

antiviral

Enhances the natural

immunity in influenza

and acute respiratory

viral diseases at different

dilution level. It is also

tested in mice for

reducing the fever,

[39]
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inflammation, pain and

circadian rhythm etc.

Justicia Adhatoda Immunomodulatory,

cytotoxic, antioxidant

Increases the IgE level

to fight against viruses.

Relief cough and

respiratory tract

infections at higher

potency

[40]

Rhus Toxicodendron Antiviral, anti-

inflammatory and

immunomodulatory

Used for the treatment of

rheumatic pains,

influenza, cough etc.

Shows the dual effect on

inflammatory response

by increasing the Cox-2

expression and

decreasing the NO

generation in MC3T3-e1

cell lines.

[31, 41]

Camphora officinalis Antiviral,

immunomodulatory, and

antitussive (cough

reliever)

Stimulate the immune

response particularly in

epidemic influenza.

[32]

Oscillococcinum Antiviral It is recommended for

the treatment of

influenza and influenza

like epidemic.

[42]

Baptisia tinctoria Antiviral, antibacterial Raise the natural defense

system against infection

such as common cold,

influenza and upper

respiratory tract

infection.

[43]

Antimonium

arsenicosum

Antiviral Frequently used in the

case of pneumonia,

emphysema, bronchitis

and influenza.

[44]

Eryngium aquaticum Antiviral, anti- Found to be useful in [45]
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inflammatory, antioxidant epidemic influenza.

Silicea Antiviral, antibacterial Prevent pulmonary

fibrosis during

fiberogranulation

proliferation tissues in

the small bronchioles.

[46, 47]

Cassia sophera Cytotoxic, anti-

inflammatory, antioxidant

and anticancer

Remove respiratory

distress

[48, 49]

Arsenicum iodatum Antiviral and anti-

inflammatory

Prevent pulmonary

fibrosis during

fiberogranulation

proliferation tissues in

the small bronchioles.

[46]

Lobelia Anti-dyspnoetic agent Respiratory stimulator [50]

Natrum Muriaticum Antiviral Play a vital role in the

treatment of fever, cold

sores and flu-like

epidemic such as Covid-

19

[51]

Heper Sulphur Antiviral, anti-

inflammatory and

immunostimulatory

Often prescribed for

cold, dry cough,

infection, emphysema,

bronchitis etc.

[52]

ROS, reactive oxygen species; DNA, deoxyribonucleic acid; IFN-β, interferon-beta; TNF-α, tumour necrosis factor-

alpha; SOD, superoxide dismutase; IgE, immunoglobulin E; NO, nitric oxide

The pathogenesis of the COVID-19 is characterized by various immunological behaviors. T. occidentalis possess

diverse pharmacological properties (Fig. 2) and only the most relevant biological activities listed in (Table 2), which

are intended to increase the natural immunity to URI by increasing the number of T-lymphocytes, B-lymphocytes

producing antibodies and production of anti-inflammatory cytokines. It has been observed that T. occidentalis plays

a prominent role in folk medicine in the treatment of several disorders such as bronchial catarrh, rheumatism,

enuresis and uterine carcinoma, etc [53]. Previous studies have shown that aqueous extract of T. occidentalis has the

ability to proliferate spleen cells, CD4-T cell count, nitric oxide (NO) and cytokine production such as GM-CSF, IL-

1, IL-2, IL-3, IL-6 and TNF-α (Fig. 1) [54]. Earlier studies have also shown that polysaccharides and flavonoid

components derived from T. occidentalis have potential hepatoprotective, antioxidant, anti-ulcer, hypolipidemic,

antiviral, anticancer and immunostimulatory activities (Fig. 2) [55-56]. Additionally, T. occidentalis in combination
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with other medicines like Aconitum napellus, Arsenicum album, Asafoetida, Bryonia alba, Calcarea carbonica,

Lachesis muta, Pulsatilla nigricans, Ricinus communis, in various dilutions and formulations, is an important

component of homeopathic medicine. This extract possesses the potential ability to activate macrophages,

lymphocytes and cytokines in several immune-related disorders, as reviewed by Alves et al 2014 [57]. Evidence

from the previous work also suggests that T. occidentalis has the potential to induce the gut-associated lymphoid

tissue GALT and mucosal-associated immune response [58]. The results of Silva et al 2017 showed the potential

anti-inflammatory effect of polysaccharides from T. occidentalis, which induce histamine, serotonin, PGE2 and

bradykinin and can reduce vascular permeability and neutrophil migration to the affected site [59]. Furthermore, the

polysaccharide fraction can lead to the decreased formation of pro-inflammatory cytokines such as TNF-α, IL-1β

and IL-6 and significantly reduce the activity of COX-2 and iNOS and thus reduces oxidative stress during acute

inflammation. The results of another study also indicated a possible antineoplastic and immunomodulatory activity

of T. occidentalis [60-61].

Fig. (2). Pharmacological properties. Phytochemical profiling of T. occidentalis possesses diverse

pharmacological properties.

The potential anti-viral activity of T. occidentalis was previously investigated by several in vivo and in vitro test

models and was published by Alves et al 2014 [57]. The results of the clinical study indicated that aqueous ethanolic

extract of T. occidentalis or its herbal formulation was effective in mitigating the viral URI and common cold [67-

68]. T. occidentalis consists of several flavonoids such as (+/-) catechin, (-) gallocatechin, mearusitrin, myricetin,

procyanidin B-3, prodelphinidin, quercetin, quercitrin, bilobetin and amentoflavone. Among all, amentoflavone was

shown to have potent antifungal and antiviral activity, specifically against the Respiratory Syncytial Virus (RSV)

[57]. Earlier shreds of evidence showed that T. occidentalis derived polysaccharides have potential antiviral activity
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against HIV and influenza type A virus (Table 2) [60]. Furthermore, results from studies on mice have shown that

the hydro-alcoholic extract of T. occidentalis exhibits potential inhibitory effect against the influenza virus [69]. In

addition, the results of the commercial preparation Esberitox®N (Aspen Australia), consisting of Echinacea

purpurea, Echinaceae pallida, Baptisia tinctoria and T. occidentalis, showed strong antiviral activity against acute

and chronic URIs [70-71]. Another study by Zhang et al 2014 also argues for the potential antimicrobial and

antiviral activity of the thuja genus [72].

Table 2. Therapeutic and biological activities of T. occidentalis.

Treatment Therapeutic activity Biological function References

Immunomodulatory Circulating

antibody titer and

Enhanced proliferation of

B- and

T-lymphoid cells

[61]

Immunostimulatory Immunostimulation of

lymphocytes,

enhanced tumouricidal

performance

[62]

Thuja occidentalis Anti-viral Presence of in-vitro

polysaccharides shows

antiviral activity

against acute common

cold and inhibition of

HIV-1 as well as

Influenza type A

[60, 63]

Anti-oxidant Methanolic extract has

higher free radicals

scavenging activities,

results increase in DPPH,

NO, GSH and anti-LPO

activity.

[64,65]

Anti-inflammatory Colitis mice model

induced with TNBS

results decreased in

inflammatory cytokines

such as IL-6, TNF-α and

COX-2

[66]
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HIV-1, human immunodeficiency virus-1; DPPH, 2,2-diphenyl-1-picrylhydrazyl; NO, nitric oxide; GSH,

glutathione; LPO, lactoperoxidase; TNBS, 2,4,6-trinitrobenzenesulfonic acid; IL-6, interleukin-6; TNF- α, tumour

necrosis factor-alpha; COX-2, Cyclooxygenase.

There is strong evidence available in the present literature advocating the potential use of T. occidentalis as an

immunostimulatory or immunomodulatory and antiviral effect. However, in some cases, the immunomodulatory

potential of T. occidentalis alone has been considered less effective and can be improved if it is provided in the

complex formulation. In order to increase the effectiveness of T. occidentalis in medical practice, it can therefore be

proposed to use it as a complex preparation in different stages. This strategy would not only promote the relief of the

symptoms of acute and chronic viral infection but it could also improve the body’s protective response and quick

recovery.

6. Does T. occidentalis Help in Ameliorating Symptoms of Respiratory Distress?

T. occidentalis is mainly native to North America and is widely used in homeopathy to treat respiratory diseases

such as tonsillitis, cold sores, bronchitis, pneumonia and acute inflammation [57]. The biologically active

compounds of this herb have been of research interest for decades, due to the presence of essential oils, coumarins,

flavonoids and Thuja Polysaccharides (TPS) which are widely discussed for antiviral drug development. Essential

oils contain a chemical called ‘thujone’ as their main constituent. A recent study showed that TPS can both stimulate

T cells and induce the production of IFN-γ. Moreover, it also increases the secretion of TNF-α, IL-1, IL-6 and other

cytokines in treated mice compared to control mice [59]. T. occidentalis also likely has potential as a treatment for a

flu-like respiratory infection such as COVID-19 [73]. In-vitro and in-vivo investigations have revealed that T.

occidentalis possesses antiviral effects and immunopharmacological potential mediated through the induction of

cytokines, antibody production, macrophages initiation and other immunocompetent cells that can collectively

enhance the immune response [60]. Other immunomodulating plants such as Echinacea purpurea, Echinacea

angustifolia, Baptisia tinctoria, Tinospora cordifolia and Eupatorium perfoliatum should also be considered in acute

and chronic infections of the upper respiratory tract and assessed using evidence-based therapy. In some cases,

however, these phytomedicine induce higher levels of cytokine production, which can cause hyper-inflammation.

On the other hand, the administration of T. occidentalis does not lead to a systemic increase in the cytokine titer, but

can cause a local initiation of cytokine-producing cells, so that local contact with the immunostimulatory active

components and cells are able to respond to additional stimulation to respond that leads to increased cytokine

secretion to boost up the natural immunity and the ability to fight viral infections [69]. In various reports it has been

suggested that phytomedicine is ideally recommended for the prevention and treatment of respiratory allergies such

as hay fever, asthma, pollinosis, eczema, utricaria, and other allergies [74]. Several studies and meta-analyses have

indicated the use of phytomedicine as a choice against certain respiratory illnesses. Galphimia glauca is shown to be

effective against Hay fever/Rhinitis in different dilutions alone or in complex formulations and has consistently

proven to be effective against respiratory distress symptoms [75]. Another group of researchers compared the

phytomedicine consisting of Galphimia glauca, Luffa operculata, histamine, and sulfur in form of nasal spray with

Cromolyn sodium spray as a conventional drug and concluded that both treatments were equally effective in 146

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/2-4-6-trinitrobenzenesulfonic-acid
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patients with seasonal allergic rhinitis [76]. Similarly, antiasthmatic and anti-anaphylactic effects of Galphimia

glauca [77], Blatta orientalis MT [78], Thuja occidentalis [79], and others were evaluated and found an

improvement in respiratory allergies which may be due to the suppression of IgE, mast cell stabilization and the

reduction in eosinophil count. The efforts of most research groups were concentrated on reducing acute respiratory

infection and their complications (pneumonia, pharyngitis, otitis media, acute sinusitis, cough, tonsillitis, etc). This

was meticulously investigated in a recent report of Hawke & co-workers in 2018. Based on the outcomes, they

documented that phytomedicine including T. occidentalis in combination is effective in treating viral URI in

children when compared to other methods. Despite the proven success, this study has its own limitations particularly

the use of phytomedicine in clinical practice for the treatment of respiratory distress in children [80]. It still appears

to be an area of active research and in the light of respiratory distress and associated complication, phytomedicine

offers a viable alternative therapeutic solution and possible prevention of recurrent respiratory distress. Although the

literature on its specific use in SARS-CoV-2 infection is sparse, the above evidence elucidates that the T.

occidentalis plant has tremendous potential to mitigate the complications associated with COVID-19 infection. In

order to understand the mechanism and its potential application in SARS-CoV-2 infection in detail, diverse clinical

studies and more depth studies are required.

7. Summary and Conclusion

COVID-19 is declared a global emergency. Therefore, it is crucial to search for an effective transdisciplinary or

interdisciplinary approach to provide the scientific information primarily to design a new drug or utilize the

existing drugs to combat COVID-19. Phytomedicine is an effective alternative treatment for various acute and

chronic diseases. T. occidentalis is one of the well-known phytomedicine, which is an effective immune stimulator,

helps to strengthen immunity or re-establish immunity. Moreover, our literature study also suggests it as an antiviral

agent and an important medicine in the treatment and prophylactic measures for acute respiratory viral infection and

flu-like symptoms such as COVID-19. Since COVID-19 affects the person’s immunity, we suggest that T.

occidentalis could have greater therapeutic efficacy against it, which could be attributed to its modulating activity of

the innate immune responses.

8. Future Perspective

There is an urgent need to establish the link between therapeutics and the biological action of phytomedicine with

the help of a modern approach. T. occidentalis is known to have immunomodulatory, immunostimulatory and

antiviral effects, which is well documented through clinical studies. Interestingly, the existing kinds of literature also

support the clinical efficacy of T. occidentalis in treating viral infection like HIV, HPV, Influenza type A, Herpes

simplex virus type 1 and 2 (HSV-1, HSV-2), etc by stimulating the cytokines IFN-γ, G-CSF, IL-1, IL-6 and

macrophages. Moreover, T. occidentalis also helps in regulating cytokines and prevents the patient from going into

severe illness or death by preventing the cytokine storm [73]. Additional studies are required to confer the

immunological properties of T. occidentalis with further study and experimentation. In recent years there has been

renewed interest in researching the uses of phytomedicine, which can help reduce recovery time, improve the

clinical cure rate, and prevent disease. One of the important advantages is limiting the transformation of mild to
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moderate and moderate to the critical stage. Despite scientific explanations and some caveats, phytomedicine more

specifically using T. occidentalis should be practiced with modern medicine to help control the current outbreak.

Highlights

1. Despite the number of treatments available for treating respiratory infections, the problem associated with it

is still widespread.

2. Phytomedicine is more effective in reducing the severity or eliminating the infections of the upper

respiratory tract.

3. T. occidentalis has been shown to exhibit significant antiviral, immunostimulatory, and immunomodulatory

properties that could help to strengthen immunity and are considered a potent phytomedicine for acute and

chronic respiratory viral infections such as COVID-19.

4. Hence, the choice of phytomedicine should be the promising approach that could make a significant

contribution during the current crisis.

Abbreviations: COVID-19, coronavirus disease 2019; HCQ, hydroxychloroquine; FDA, Food and Drug

Administration; ARDS, acute respiratory distress syndrome; URI, upper respiratory infections; GALT, gut

associated lymphoid tissue; RSV, respiratory syncytial virus; TPS, Thuja polysaccharides. IL, interleukin; GSH,

Glutathione; TGF, Transforming growth factor; TIMP, Tissue inhibitors of metalloproteinase; IFN, interferon; ROS,

reactive oxygen species; RNS, reactive nitrogen species; PGE, Prostaglandin; COX, cyclooxygenase.
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