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AROMATHERAPY: PROPHYLACTIC AND THERAPEUTIC 
APPROACH TO DISEASES OF THE RESPIRATORY SYSTEM

Infectious diseases are a significant public health challenge due to the 
increasing recognition of new infectious agents and the resurgence 
of infections until recently controlled. These infectious illnesses con-
stitute many hospital admissions, mainly respiratory focus, which re-
quires high-cost therapy. One of the strategies to prevent injuries lead-
ing to hospitalization is reducing the body’s inflammatory response. 
Thus, aromatherapy seems to be a useful adjuvant therapeutic tool 
due to the essential oils’ synergistic action with proven anti-inflamma-
tory and antimicrobial properties. Hence, this study proposes an inte-
grated review of the literature on aromatherapy as a tool to be used in 
prophylaxis and therapy in respiratory system disorders. After passing 
the criteria of exclusion and content analysis, a set of 124 articles nar-
rowed to 44 articles that support the anti-inflammatory properties of 
the sesquiterpenes, such as the farnesol. This substance treats the re-
spiratory system and is present in Cymbopogon nardus, Cymbopogon 
flexuosus, and Rosa damascena. Caryophyllene and its derivatives 
are present in Syzygium aromaticum, Rosmarinus officinalis, and 
Cannabis sativa. Besides, α-bisabolol and chamazulene present in 
Matricaria recutita and Achillea millefolium. Other oils have antibiotic 
properties that act against gram-positive and gram-negative bacterias 
according to their constitution’s complexity and interaction with these 
microorganisms. In this context, some species such as Cinnamomum 
zeylanicum, Citrus hystrix, Cymbopogon Citratus, Eucalyptus globu-
lus, Eucalyptus odorata, Juniperus communis, Lavandula angustifólia, 
Lavandula intermedia, Melaleuca leucadendra, Mentha piperita, Pi-
nus sylvestris, Syzygium aromaticum, and Thymus vulgaris are in the 
spotlight. Several studies, both in vitro and in vivo, have demonstrated 
the potential use of essential oils alone or combined with oils from oth-
er species as a strategy for the prevention of respiratory diseases and 
potentiation of standard therapies. This approach is possible due to 
the synergistic effects of substances with bioactive potential such as 
sesquiterpenes, monoterpenes, and phenylpropanoids.
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1. INTRODUCTION 

Infectious diseases are a significant public 

health challenge due to the increasing 

recognition of new infectious agents and the 

resurgence of infections until recently controlled. 

They constitute almost half (47%) of hospital 

admissions in pediatric patients [31]. 

When evaluating patients in more critical 

conditions such as those hospitalized in 

intensive care units, there is a probability of 5 to 

10 times of contracting infections, especially 

respiratory infections, representing about 20% of 

a hospital's total infections [38]. 

Evidence related to nosocomial infections in 

Brazil shows higher rates when compared to 

other countries. The evaluation performed from 

the Extended Prevalence of Infection in 

Intensive Care II (EPIC II) study exposed that 

among patients hospitalized in Brazil, 62% had 

an infectious condition, which significantly 

represents a higher prevalence when compared 

to the values observed for North America 

(percentage) and Europe (percentage) [39]. 

According to the study, the most frequent site of 

infection is the respiratory (71.2%), followed by 

urinary tract infection (16.6%) and abdomen 

(13.4%); 10.1% had bloodstream infection. The 

bacterial microorganisms most commonly 

associated with respiratory-related infections 

include Streptococci pneumoniae, Haemophilus 

influenzae, and Staphylococcus aureus. Viruses 

often isolated from infections of this nature are 

related to influenza strains, adenoviruses, and, 

more recently, SARS-CoV-2 (formerly known as 

2019-nCoV). The elderly and people with 

underlying diseases are more prone to severe 

outcomes, apparently associated with acute 

respiratory distress syndrome (ARDS) and 

cytokine storm syndrome. [24,39]. 

Antimicrobials used in treating these diseases 

usually constitute high-cost drugs, causing 

infected patients to represent high direct and 

indirect medical expenses for the hospital. 

Therefore, there is a strong socioeconomic 

impact associated with hospitalization in 

infectious conditions, resulting in substantial and 

sometimes excessive costs associated with 

treatment, hospitalization, and absenteeism. 
[31,39] 

One of the current strategies used to optimize 

the patient's therapeutic process and prevent 

injuries that lead to hospitalization is related to 

reducing the organism's inflammatory response, 

favoring the reduction in costs with treatment 

and hospitalization. The substances, extracted 

mainly from plant species, have promising 

particular pharmacological properties, which can 

actively participate in the treatment to improve 

clinical conditions and patient-related health 

problems (SCHNEIDER et al., 2018) [48]. In this 

context, aromatherapy is a useful adjuvant 

therapeutic tool in this process. It is grounded in 

the synergistic action of mixing essential oils to 

heal the mind, body, and senses [31]. 

2. OBJECTIVES 

The present study proposes an integrative 

review of the literature on aromatherapy as a tool 

to be used in prophylaxis and therapy in 

respiratory system disorders. 

3. METHOD 

This study is an integrative review of the 

literature. The articles published in full in 

Portuguese and English, which portrayed the 

referent theme, published and indexed in the 

leading databases in the last ten years, except 

for the literature considered classical and 

fundamental, were considered valid. Thus, the 

analysis went through scientific articles 

published in six databases Virtual Health Library 

– Traditional, Complementary and Integrative 

Medicines (VHL MTCI Americas), Brazilian 

Integrative Health Consortium (CABSIN), 

Research Gate, Scientific Electronic Library 

Online (Scielo), MEDLINE, PubMed, using as 

descriptors the terms essential oil, respiratory 

disease, aromatherapy. The extracted data 

performed the analysis regarding the 

synthesis descriptively, making it possible to 

observe, describe, and interpret the data to 
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gather the knowledge produced on the theme 

explored in this review. 

4. RESULTS AND DISCUSSION 

After passing the exclusion and content analysis 

criteria, 124 articles from the analysis performed 

in the databases narrowed to 44.  

4.1 Inflammatory Processes and Respiratory 

Complications 

The respiratory process consists of an 

elaborate psycho-neuro-emotional interaction 

resulting in a physiological response of gas 

exchange involuntarily, linked to the 

autonomic nervous system. Impulses initiated 

by psychic or sensory stimulation of the 

cerebral cortex can affect breathing. Under 

normal conditions, the respiratory center (RC) 

can produce, every 5 seconds on average, an 

autonomous nerve impulse that stimulates the 

contraction of the thoracic musculature and 

diaphragm, making us inhale. This alignment 

is due to the refined control performed by 

receptors sensitive to the difference of 

gradient of concentration of CO2, O2, and 

changes in pH in the blood plasma, which 

allows regulating the amplitude of respiratory 

movements in search of homeostasis. From 

this reasoning, the conscious process of 

breath control can affect, in the opposite way 

to the autonomous stimulus, endogenous 

biochemical parameters bringing benefits 

such as the regulation of glycemic levels and 

the variability of heart rate. [47]. 

The respiratory system comprises specialized 

structures that form the upper tract (nose, 

nasal cavity, mouth, pharynx, and larynx) and 

the lower tract (trachea, bronchi, bronchioles, 

and alveolus) that ensure refined processes 

involving breathing. Moreover, other 

structures aid in the defense against 

exogenous contaminants such as nasal hair, 

mucociliary cells, inflammatory phagocytic 

cells, and residual microbiota. When infecting 

agents overcome these defense barriers, 

there is tissue damage, and a series of 

cascading reactions are activated, releasing 

the hormone histamine and initiating the 

inflammatory process of response [14]. 

The degranulation of mast cells releases 

histamine that plays an essential role in 

regulating the inflammatory process. This 

degranulation intends to attract leukocytes 

and proteins (cytokines) to the site of damage 

to destroy the etiological agent. Inflammatory 

mediators such as eicosanoids, especially 

prostaglandins and leukotrienes, are released 

to increase capillary permeability and 

vasodilation and access antibodies and 

immune cells [14,31]. 

Patients with more severe infections, such as 

COVID-19, may suffer the consequences of 

cytokine storm syndrome (CTS), which 

requires therapeutic strategies that address 

the suppression of hyper inflammation 

characterized by a fulminant and lethal 

hypercytokinemia [34]. 

Severe acute respiratory distress syndrome 

effects are related to secondary 

hemophagocytic lymphohistiocytosis (sHLH). 

They include persistent fever, cytopenias, and 

hyperferritinemia; pulmonary involvement 

occurs in approximately 50% of patients[34,51]. 

These signs and symptoms are a 

consequence of the release of inflammatory 

mediators of type interleukin (IL)-2, IL-7, 

granulocyte-colony stimulating factor, 

interferon-γinducible protein 10, monocyte 

chemoattractant protein 1, macrophage 

inflammatory protein 1-α, and tumor necrosis 

factor-α [34,51]. 

In this context, current studies have 

demonstrated as a promising therapeutic 

approach the use of anti-inflammatory and 

immunosuppressive substances, especially in 

the blockade of inflammatory mediators such 

as IL-6, IL-1, IFN-γ TNF-α as an important 

therapeutic target for the treatment and 

prevention of serious complications resulting 

from respiratory tract diseases [34,46,51]. 

4.2 Absorptive pathways and physiological 

action of aromas in the body 
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According to the concepts of aromatherapy, 

essential oils act by different routes and can 

act at the local, systemic, or central level[31]. 

Local action can be obtained by 

topical/pulmonary administration route, 

administering on the skin with concentrated or 

diluted oils associated with massage to 

increase absorption. On the other hand, the 

administration of these oils on regions of the 

chest, back, and soles of the feet suggest 

treatments related to respiratory infections. 

Thus, dermal absorption occurs, in addition to 

pulmonary inhalation, favoring local and 

directed action. Despite the low topical 

absorption (5%), the joint action of inhalation 

of aromas released in this form of use helps to 

drain secretions from the sinuses of the face 

and loosening of phlegm  [35]. 

Another possibility of administration is the oral 

route, through the ingestion of hydrolats or 

formulations by encapsulation. In this case, 

the substances' bioavailability is 

approximately 95%; however, this form of 

consumption presents a considerable degree 

of uncertainty regarding safety, not being 

advised by classical aromatherapy  [31,35]. 

The pulmonary pathway is the most common 

in respiratory tract therapies, representing a 

complex pathway that can trigger different 

body actions (Figure 1).  

 

Figure 1 - Absorption of essential oils from inhalation. 

 

Source: Adapted from RAPPER and VUUREN, 2020. 

 

The essential oils reach the nasal cavity after 

innated. They reach the lungs after going 

through the structures that make up the lower 

respiratory tract, where they are then 

absorbed and distributed systemically. The 

lungs can develop local actions due to the 

anti-inflammatory and antimicrobial potential 

of these substances, indicated in the oral 

cavity, throat, or even pulmonary 

inflammations [30,35]. These compounds reach 

the most intimate spaces and, due to their 

chemical characteristics and their effects on 

mucociliary clearance, can remain in these 

spaces for prolonged periods (HASANI et al., 

2003).  

At the same time, they can develop systemic 

activities due to the intense vascularization 
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that this site presents. Also, pulmonary 

absorption represents a bioavailability of 50% 

( [31]. According to Boron and Boulpaep (2012) 

[5], olfactory receptor genes make up 3% of all 

genes, making them the largest family of 

genes in the human genome. The body 

contains tens of millions of olfactory receptor 

cells found in almost all organs, including the 

skin, brain, heart, and gastrointestinal tract  [48]. 

Considered as a chemical sense detected by 

chemoreceptors, the smell is activated when 

an odorizing substance stimulates receptors 

in the nose, transmitting electrical impulses to 

the brain [7]. Neurobiological research has 

shown that smell is an experience mediated 

by prefrontal processes. When odor 

molecules reach the nasal mucosa, neurons 

conduct the response to the olfactory bulb, 

triggering mid-level responses [22]. 

It is essential to point out that the trigeminal 

system is also part of the nasal cavity and the 

olfactory system. Most odoriferous molecules 

stimulate both systems, which have 

consequences for the perception of odors and 

the somatosensory innervations associated 

with them (BRAND, 2006). Thus, the stimuli 

perceived by smell are not submitted to 

neuropsychological filtering processes 

because the rhinencephalon records them, 

directly relaying sensory information to the 

amygdala without projecting to the thalamus 
[32]. 

By activating specific limbic system areas, 

they can trigger physiological responses that 

control most of the body's vegetative and 

endocrine functions. This system 

characterizes the neuronal circuit, which is 

responsible for controlling emotional behavior. 

Observing the structures that make up the 

complex brain anatomy, the hypothalamus 

plays a fundamental role in controlling the 

limbic system, which presents a central 

strategic location. This structure is responsible 

for most vegetative and endocrine functions, 

in addition to many behavioral aspects 

(GUYTON, 2011). The amygdala and 

hippocampus are the main structures of the 

limbic system that directly participate in the 

perception of olfactory stimuli, which 

respectively confer emotion related to 

olfactory memory (Figure 2). 

 

 

Figure 2 - Anatomical structures that make up the cerebral limbic system.  

 

Source: Adapted from Guyton, 2011. 

Hence, essential oils have particular 

pharmacological properties and can actively 

trigger physiological responses. Certain 

aromas, such as peppermint oil, can alter 

endogenous brain pathways to opioids, thus 
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reducing pain, inflammation, anxiety, besides 

presenting antimicrobial effects  [8,55]. 

4.3 Anti-inflammatory essential oils 

The inflammatory process consists of a 

complex physiological or even 

pathophysiological regulation related to the 

response of vascular tissues in defense 

against pathogens, cellular damage or 

irritation stilettos, or physical irradiation in 

order to eliminate the etiological agent [14] 

Cytokines, such as interferons, interleukins, 

chemokines, mesenchymal growth factors, 

the tumor necrosis factor family, and 

adipokines, resulting from this process, play 

an essential physiological role in signaling and 

developing infectious pathogenic processes 

or even in the degenerative degradation 

resulting from the natural senility process. 

Since the inflammatory process involves 

complex regulatory networks, bioactive 

substances that control this metabolic chain's 

specific points have been present in 

numerous studies. [51]. 

Essential oils have shown significant clinical 

interest due to several chemicals such as 

monoterpenes, sesquiterpenes, and 

phenylpropanoids. These substances are 

critical to pro-inflammatory biochemical 

processes' multimodal regulation through 

synergistic action  [36]. 

Studies show that the alcoholic acyclic 

sesquiterpene farnesol is one of these crucial 

biomolecules found in species such as 

citronella, lemongrass, and rose grass and 

known to function as a chemopreventive, 

antitumor, and anti-inflammatory agent. 

Preliminary studies in guinea pigs show a 

probable mechanism of action related to 

pulmonary protection and oxidative stress 

showing a significant reduction in lactate 

dehydrogenase (LDH) and malondialdehyde 

(MDA) levels in bronchoalveolar fluid lavage 

(BALF) in the total cell count when 

administered to guinea pigs at the dose of 50 

and 100 mg/kg, once a day for seven days  [29]. 

Farnesol also significantly increased the 

reduced glutathione (GSH) content, 

minimized the reduced H2O2 content, 

restored the levels of components of the redox 

enzyme cycle such as glutathione reductase 

(GR), glutathione peroxidase (GPx), and 

restored catalase levels in lung tissue, 

demonstrating a significant improvement in 

oxidative damage  [28]. 

Another sesquiterpene highlighted by its anti-

inflammatory activity is the caryophyllene 

found in many essential oils, for example, the 

oil of the stems and flowers of Syzygium 

aromaticum (clove) [20], Cannabis sativa hemp 

essential oil [19] and Rosmarinus officinalis 

(rosemary) (ORMEÑO et al., 2008) [43]. Most 

commonly found in a mixture of α-Humulene 

(obsolete name: α-caryophyllene) has been 

reported for its biological activities, including 

anticarcinogenic due to its ability to increase 

the activity of Natural Killer cells in vitro and in 

vivo studies in addition to their participation in 

different anti-inflammatory pathways, 

including the cannabinoid receptor pathways  

[12]. 

Caryophile oxide, a derivative of this 

molecule, present in bark extracts of Annona 

squamosa L., an Indian plant used to treat 

rheumatism and pain in addition to known 

antipyretic, antiulcerogenic, antiseptic, 

analgesic, and anti-inflammatory properties. 

When administered to guinea pigs in 

pharmacological tests at a dose of 25 mg/kg, 

an effect comparable to aspirin, a reference 

compound, was shown in a much higher dose 

(100 mg/kg) [10] 

The anti-inflammatory modulation pathway 

through the endocannabinoid system involves 

a network of lipid signaling that modulates 

neuronal signals of stress-related 

downregulating, triggering inflammatory 

processes, and certain types of pain. 

Regarding endocannabinoid receptors, the 

CB2 receptors are responsible for the 

mediation of signs that attenuate the 

inflammatory process.  
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Studies show that the selective binding of 

caryophyllene to CB2 receptors exerts a 

significant anti-inflammatory cannabimimetic 

effect in mice, showing potential therapeutic 

agents. Moreover, caryophyllene is 

responsible for inhibiting receptors 

(CD14/TLR4/MD2) involved in expressing 

inflammatory cytokines (IL-1β, IL-6; IL-8 and 

TNF-α) regarding the immunological response 

stimulus of Th1. The results also demonstrate 

inhibition of phosphorylation in macrophages 

and LPS-stimulated monocytes of Erk 1/2 

kinases  [3,23]. 

The species Cordia verbenacea D.C. 

(Boraginaceae) is a widely used Brazilian 

medicinal plant as an anti-ulcerative, 

antimicrobial, anti-inflammatory anti-

rheumatic, analgesic agent, and tonic. Its 

leaves have phytochemicals such as tannins 

and flavonoids. Furthermore, this species has 

various monoterpenes and sesquiterpenes, 

for instance: α-pinene, caryophyllene, 

alloaromadendrene, α-humulene, 

spathulenol, β-gurjunene, and caryophyllene 

oxide. Studies highlight the anti-inflammatory 

and analgesic properties mainly of α-

humulene and caryophyllene (50 mg/kg) as 

inhibitory agents of migration of pro-

inflammatory and eicosanoid cells with activity 

similar to corticosteroids such as 

dexamethasone  [17,33,44]. 

Among the potential phytochemicals for 

controlling inflammatory processes are also 

the bisabolol and chamazulene 

sesquiterpenes. 

The bisabolol is a monocyclic alcoholic 

sesquiterpene found as a constituent of 

species such as German chamomile 

(Matricaria recutita) and Myoporum 

crassifolium where it has demonstrated its 

anti-inflammatory potential as a 

chemoprotection of mitochondrial integrity in 

breast tumors along with promoting 

downregulation of genes implicated in 

carcinogenesis and angiogenesis mechanism 

in rats  [11,9]. Besides, this sesquiterpene has 

evidenced significant topical anti-inflammatory 

activity, promoting antioxidant protection by 

antagonizing the oxidative stress process [31]. 

The chamazulene compound comes from the 

metabolization of matricin in species such as 

Artemisia absinthium, Achillea millefolium, 

and Matricaria chamomilla. Promising 

activities have come up along with this 

compound as in inhibiting the synthesis of 

leukotrienes in neutrophilic granulocytes 

exhibiting antioxidant activity in addition to 

suppression of LTB4 inhibiting the oxidation 

process of arachidonic acid  [13]. 

According to Jin et al. (2011), other 

sesquiterpenes such as valencene, 

nootkatone, and caryophyllene oxide exerted 

antiallergic activity in vitro and in vivo. The 

research shows promisingly that valencene 

(most active sesquiterpene) inhibits the 

degranulation of β-hexosaminidase through 

the Lyn phosphorylation reaction in IgE-

stimulated cells and RBL-2H3. Valencene and 

nootkatone sesquiterpenes also inhibited the 

late-type hypersensitivity reaction in rats when 

administered orally in the range of 50-300 

mg/kg. 

In this context, sesquiterpenes appear as 

potential anti-inflammatory therapeutic agents 

with mechanisms of action involved in 

modulation or suppression of elements that 

play a direct role in inflammatory response 

and evidence both in vivo and in vitro 

experimental protocols. 

4.4. Antimicrobial action of essential oils 

Among the constant challenges for global 

public health, one can observe emerging and 

reemerging infectious diseases. Associated 

with this panorama, microbial resistance to the 

primary drugs used in modern clinical practice 

has been a growing phenomenon, evidencing 

the large increase in the number of studies 

that propose the search for new therapeutic 

options as an alternative  [21]. 

The use of plants for medicinal purposes is 

one of the oldest forms of medicinal practice 
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of humanity, seeing in them, especially in the 

essential oils present in their tissues, a 

potential source of biomolecules of interest in 

this field of research  [56]. According to data 

related to research conducted by Rapper and 

Vuuren (2020) [31], the antimicrobial action of 

essential oils has been the target of many 

studies, considering them as a therapeutic 

possibility, observing more than 2,000 

publications related to this theme in 2019 

alone. 

Essential oils demonstrate varied, complex 

mechanisms of antimicrobial effects 

dependent on the chemical constitution of this 

substance. Essential oils perform as 

substances arising from plant metabolism in 

the face of adaptive biological needs formed 

by a mixture of substances belonging to 

several different classes  [52]. Thus, the way 

they perform the antimicrobial effect can be 

different for each type of oil. Also, the bacterial 

pathogen's anatomical structural 

characteristics can determine the different 

actions against different microorganisms [57]. 

These compounds present as a mechanism of 

bacterial destruction of their cell structure's 

destabilization, resulting from membrane 

integrity breakdown. They act differently 

against Gram-positive and Gram-negative 

bacteria due to variations in bacterial cell wall 

density.  

As they are lipophilic compounds by nature, 

they are absorbed more rapidly by gram-

positive strains due to their dense 

phospholipid bilayer within cell walls. 

Essential oils, therefore, trigger the 

antimicrobial effect by acting at the junction of 

the cell wall, as well as within the cytoplasm 

(ALVIANO et al., 2009) [2]. Increased cell 

permeability due to membrane damage 

prevents cellular activities such as energy 

production, membrane transport, metabolic 

regulation, and ion loss. In the cytoplasm, they 

demonstrated the ability to disturb the proton 

pump by decreasing intracellular ATP. These 

events' joint action causes cytoplasmic 

coagulation of internal cellular components, 

resulting in cell death[57]. 

The antimicrobial action of essential oils 

suffers a higher resistance due to the 

differentiated cell wall nature of Gram-

negative bacteria concerning Gram-positive 

bacteria. Porin channels responsible for 

transporting substances between intracellular 

and extracellular media are resistant to 

hydrophobic compounds' entry. Thus, 

essential oils are absorbed more slowly in the 

cells of these pathogens [40]. 

According to the World Health Organization 

classification of pathogens with a higher 

incidence of respiratory infections [59], 

Streptococcus pyogenes is considered the 

most common Gram-positive pathogen in 

upper and lower respiratory tract infections, 

while S. aureus has limited pathogenesis. 

Regarding Gram-negatives, Haemophilus 

influenzae has the highest prevalence since 

Klebsiella pneumoniae presents itself as an 

uncommon pathogen responsible for 

nosocomial pneumonia infections. Studies 

conducted by Rapper and Vuuren (2020) [31] 

indicate an inverse relationship to the number 

of publications related to essential oils' effects 

against these strains of microorganisms. For 

the authors, microorganisms with the highest 

pathogenic incidence in respiratory infections 

have the least studies on essential oils' 

antimicrobial use (Figure 3). 

These results point to the use of essential oils 

as a viable therapeutic alternative in 

modulating respiratory infections. Different 

antimicrobial susceptibility methods are 

available to determine activity, with varying 

degrees of reliability[18].  

Based on the results of different studies on 

antimicrobial tests with essential oils, the main 

plant species whose compounds act to 

combat respiratory infections caused by 

Haemophilus influenzae and  Streptococcus 

pyogenes are:  Cinnamomum zeylanicum, 

Citrus hystrix, Cymbopogon Citratus, Eucalyptus 

globulus, Eucalyptus odorata, Juniperus 
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communis, Lavandula angustifólia, Lavandula 

intermedia, Melaleuca leucadendra, Mentha 

piperita, Pinus sylvestris, Syzygium aromaticum 

and Thymus vulgaris  [1,4,15,16,26,41,50,54]. 

 

Figure 3 - Publications on the effects of essential oils on strains of microorganisms. 

 

Gram-positive (cubes) and Gram-negative (spheres). Connection bar thickness 

(number of publications) and size of spatial geometric figures (prevalence of 

microorganism) refer to the intensity of the parameter analyzed—source: adapted 

from Rapper and Vuuren (2020) [31]. 

 

4.5 Antiviral Action of Essential Oils 

Lately, we have experienced a worldwide 

challenge in combating a viral infection 

capable of amitting the respiratory system. At 

the end of December 2019, several patients 

with pneumonia of unknown cause came up in 

Wuhan, Hubei Province, China [60]. 

Respiratory infections resulting from the new 

coronavirus have typical symptoms of the cold 

and fever but can lead to severe diseases 

such as MERS (Middle East Respiratory 

Syndrome) and SARS (Severe Acute 

Respiratory Syndrome) (ASIF et al., 2020). 

Since the beginning of the pandemic, 

research on therapeutic possibilities has 

aroused the scientific class an urgent need to 

develop new protocols to achieve the 

necessary efficiency in combating this 

infection (OJAH, 2020). More than half of 

current therapies have a natural origin or have 

been motivated by natural product chemistry. 

More than 40% of the antibacterial, antifungal, 

antiviral, or anticancer molecules developed 

by the pharmaceutical industry have a natural 

origin (HARVEY, 2007) [27]. 

The search for new antiviral clinical 

treatments, in particular, given the global 

panorama, has led science to observe 

essential oils as potentially useful antiviral 

agents, given their known action against 

various human pathogenic viruses and other 

respiratory diseases caused by viral infections 

(PATNE et al., 2020) [31]. These substances 

are considered active against a wide variety of 

viruses, such as influenza virus (IFV), human 

herpesvirus (HSV), human immunodeficiency 

virus (HIV), yellow fever virus, and avian 

influenza (MA and YAO 2020) [31]. 

Few studies have led to the mechanism of 

antiviral action of essential oils (SWAMY et al., 

2016) [31], not being well established according 

to the scientific literature. According to 

HAYASHI et al. (1993) [31],  the 

phenylpropanoids present in essential oils can 
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inhibit the formation of the virion wrap 

necessary for its entry into host cells and 

preventing viral replication by inhibiting 

cellular DNA polymerase. 

Viruses present a complex challenge to the 

essential oils' action since some of these 

pathogens are involved in a capsule while 

others are not. Those with viral capsules are 

often more resistant to essential oils' lipophilic 

nature, representing a challenge in preventing 

cell contamination. The most prevalent 

viruses in respiratory infection are rhinovirus, 

parainfluenza virus, coronavirus, adenovirus, 

respiratory syncytial virus, coxsackievirus, 

human metapneumovirus, and influenza virus 

(RAPPER and VUUREN, 2020) [31]. 

According to the results obtained on the main 

plant species with antiviral potential, we can 

mention: Allium sativum,  Artemisia glalabela,  

Cinnamomum camphora, Cinnamomum 

verum, Citrus bergamia, Citrus limonum, 

Cupressus sempervirens, Cymbopogon citrates, 

Eucalyptus globulus,  Foeniculum vulgare,  

Houttuynia cordata, Juniperus communis,  

Juniperus oxycedrus, Laurus nobilis,  

Lavandula latifólia, Melissa officinalis,  Mentha 

alternifolia, Mentha piperita, Ocimum basilicum 

album, Origanum acutidens, Origanum 

majorana,  Origanum vulgare,  Ravensara 

aromatica, Rosmarinus officinalis, Salvia 

limbata,  Theileria orientalis and Thymus 

vulgaris  (HAYASHI et al., 1995; MINAMI et 

al., 2003; ÖĞÜTÇÜ et al., 2008; PATNE et al., 

2020.; RAPPER and VUUREN, 2020; 

SEIDAKHMETOVA et al., 2002; SÖKMEN et 

al., 2004) [31,37,42,45,49,53] 

5. CONCLUSION 

Several studies have demonstrated the potential 

of using essential oils alone or combined with 

oils of other species, both in vitro and in vivo, as 

a strategy for the prevention of respiratory 

diseases and potentiation of classical therapies. 

This strategy is possible due to the synergistic 

effects of substances with bioactive potential 

such as sesquiterpenes, monoterpenes, and 

phenylpropanoids. Thus, it is evident the need 

for in-depth knowledge of patients' clinical 

parameters, the possibilities of pharmacokinetic 

and pharmacodynamic interactions that these 

substances can promote, potential risks of 

toxicity, and clinical efficacy. Thus, robust 

studies involving chemistry, clinical trials, 

studies of mechanisms of action, anti-

inflammatory, and antioxidant activities are 

necessary to bring confidence to the 

professional in managing injuries and comfort to 

the patient submitted to therapy-based value 

with a safe prognosis. 
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