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ABSTRACT

Using petroleum jelly-based ointments for nasal congestion may lead to lipoid pneumonia. Also, antibiotics and
multidrug resistance have led to the continuous need to discover new drug moieties and alternative treatments
against infection-causing bacteria. Essential oils (EOs) are being used in various health care fields for their known
antimicrobial, anti-inflammatory, analgesic, and other uses. Due to the growing population and pollution, respira-
tory tract infections are increasing tremendously. Essential oils due to their volatile nature can easily reach the
upper and lower respiratory tract by inhalation. Due to their antimicrobial and anti-inflammatory actions, they
may provide relief from the common cold, cough, and inflammatory conditions like sinusitis, asthma, bronchitis,
COPD, pneumonia, and others.
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INTRODUCTION

Upper respiratory tract infections (URTIs) are com-
mon these days. Among all the URT]Is, the common
cold and cough are the most common. People use
ointments and inhalers to relieve the common cold
symptoms, especially nasal congestion. Some petro-
leum jelly-based ointments are very famous to man-
age nasal and chest congestion. But there are numer-
ous cases of lipoid pneumonia associated with the use
of petroleum jelly-based ointments ™1 Kilaru et al.
reported a case of a young woman 21 years old with
exogenous lipoid pneumonia from chronic, extra na-
sal use of petroleum-based jelly (Vicks VapoRub in
this case report) for nasal decongestion ™. Ojeda et
al. presented a case of exogenous lipoid pneumonia
in an 85-year-old woman due to the continuous use of
ointment containing petroleum jelly such as Vicks
VapoRub for alleviating the symptoms of chronic
rhinitis . Due to increasing antibiotic resistance and
growing multidrug resistance bacteria, there comes a
need for discovering other drug moieties or plant ex-
tracts that show antimicrobial action. Various studies
show the antimicrobial effects of essential oils de-
rived from different plant species. Essential oils con-
tain a mixture of volatile compounds that may have
various pharmacological properties. The essential oils
of some plant extracts are suitable for inhalation and
help to relieve symptoms associated with the upper
and lower respiratory tract. The upper respiratory
tract consists of the nose, the nasal cavity, mouth,
sinuses, pharynx, and larynx, while the lower respira-
tory tract comprises of trachea, bronchi, bronchioles,
and lungs. Essential oils may show antimicrobial,
anti-inflammatory, and analgesic activities ©. Aro-
matherapy (where aroma means fragrance) is well-
known therapy for hundreds of decades. It is known
as a treatment itself in various disease conditions and
complications ',

1. Essential Oils for Respiratory Health

1.1.  Eucalyptus oil

Eucalyptus globulus belongs to the Myrtaceae fami-
ly. It originated from two words "Eu” meaning “true”
and “calyptus” meaning “to cover” %! It is extracted
by steam distillation and rectification from fresh
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leaves of various species of Eucalyptus. This oil is
colorless or pale-yellow liquid with an aromatic
odour. Eucalyptus oil is primarily used in the treat-
ment of upper respiratory tract infections such as
cold, cough, bronchitis, and symptomatic relief from
catarrh . Different parts of the plant contain Euca-
lyptus oil, such as the leaves, fruits, buds, and bark of
the plant. It shows analgesic, antiseptic, antibacterial,
antiviral, antioxidant, nasal decongestant, anti-
inflammatory, = y
and anticancer
properties. For
this reason, it is
used in the
treatment of
respiratory dis-
eases such as
common colds,
nasal and sinus .
congestion, influenza, bronchitis, asthma, COPD, and
other inflammatory conditions. It helps reduce sinus
pain and pressure due to its pain-reducing properties
(1012 The medicinal importance of Eucalyptus large-
ly depends on eucalyptol (1,8-cineole or cineole). It
constitutes more than 70% of the total oil. Other ma-
jor constituents include limonene and a-terpineol.
Other phytochemicals present in Eucalyptus are mac-
rocarpals, eucalyptin, flavonoids, alkaloids, tannins,
oleanolic acid, etc ***Y. Due to its antiseptic and an-
tibacterial properties, it has been used traditionally
for the treatment of respiratory tract infections in-
cluding cold, flu, sore throat, bronchitis, and pneu-
monia. Various studies show the moderate antibacte-
rial activity of Eucalyptus oil against gram-positive
and gram-negative bacteria. It is believed that the
antimicrobial activity is due to the presence of euca-
lyptol. Various studies support the antimicrobial ac-
tivity of Eucalyptus making it a natural preservative.
It can be used as an alternative antibacterial agent in
Ayurveda for the treatment of various infections *2,
Various preclinical and clinical studies have revealed
the potential use of Eucalypts in the treatment and
management of respiratory diseases, pain, oral health,
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infectious diseases, cancers, etc M2, Juergens et al.

suggested that eucalyptol is a strong inhibitor of in-
flammatory mediators such as cytokines. This may
indicate the use of eucalyptol for long-term treatment
of the inflammation of airways in asthma, bronchitis,
and other steroid-sensitive disorders ™. Another
double-blind, placebo-controlled study revealed the
anti-inflammatory activity and efficacy of eucalyptol
in patients with severe asthma and suggestive use of
it as a mucolytic agent in both upper and lower res-
piratory tract diseases "4,

1.2. Thymol

Thymus vulgaris or thyme is known as “garden
thyme” and belongs to the family Lamiaceae. In
Greek, the word
thyme means “to
fumigate” ],
Thyme oil is
obtained  from
the fresh flower-
ing aerial parts
of Thymus wul-
garis or other
species of Thy-
mus. It is ex-
tracted by steam distillation. The major phytochemi-
cals present in thyme oil are phenols, mainly thymol
& carvacrol, and terpenoids. It is a clear, yellow, or
dark reddish-brown liquid with a characteristic aroma
8], Thyme has been used for centuries due to its vari-
ous pharmacological properties. It shows antioxidant,
anti-inflammatory, analgesic, expectorant, free radi-
cal scavenging, antibacterial, antiviral, antifungal,
antiseptic, antitumor, antispasmodic, and carminative
properties, along with a few more important activi-
ties. The significant phytochemicals present are ter-
penoids, flavonoids, phenolic acids, and glycosides
5] Due to its anti-inflammatory properties, Thymol
is used for managing respiratory conditions such as
whooping cough, bronchitis, asthma, sinusitis, and
catarrh. It is recommended for bacterial and fungal
infections. In the ancient Roman era, Thyme was
consumed before and after meals due to its properties
as an antidote (treatment for poisoning). It was a pre-
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ferred herb for bathing due to its antidote property.
Various studies show that the antidote property of
this herb is due to the presence of the phytochemicals
such as thymol and carvacrol . Various phyto-
chemical analysis studies reveal the presence of car-
vacrol and y-terpinene  which shows anti-
inflammatory and antiviral properties. These proper-
ties make it an important herb in managing conditions
like cold, sore throat, bronchitis, asthma, whooping
cough, pharyngitis, and other respiratory tract infec-
tions 15261,

1.3. Pine oil

Pinus sylvestris (Pine) belongs to the family Lami-
aceae. The essential oils are derived from the needles
of the pine tree. The medicinal properties of pine oil
include y
analgesic,
anti-
allergic,
antibacte-
rial, anti-
inflamma-
tory, anti-
fungal,
and antimicrobial. They help in opening the airways
and also show expectorant actions. The major con-
stituents present in pine oil are a-pinene, B-pinene,
and camphene. Various studies confirm the presence
of more than 40 constituents in pine oil, of which
more than 8 have clinical importance. Other constitu-
ents present in pine oil include a and B-pinene, cam-
phene, sabinene, a-terpineol, limonene, and a few
more 719,

1.4. Camphor

Cinnamomum camphora, also known as camphor
tree, S8 AR TS AP
belongs -~ g
to the
family
Laura-
ceae.
Due to
its vari-
ous me-
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dicinal properties, camphor is one of the ingredients
in many formulations such as creams, balms, and
oils. Camphor has medicinal benefits. It shows anal-
gesic, anti-inflammatory, anti-infective, antiseptic,
antispasmodic, expectorant, and nasal decongestant
properties. These properties make it ideal for use in
conditions like cold and fever and reduce inflamma-
tion in conditions like asthma, bronchitis, sinusitis,
infectious diseases, etc. The topical application of
camphor can be used as a counterirritant and antisep-
tic. There are several chemical varieties of camphor,
each with different essential oil composition. Cin-
namomum camphora contains camphor as the main
component. Other components of camphor include
cineol, linalool, eugenol, limonene, camphene, saf-
role, and a few more %221,

1.5. Menthol

Mentha piperita (peppermint or mint) belongs to the
family Lami-
aceae, which
is one of the

most aromatic
plant species.
Phytochemi-
cals  derived
from the mint
family  show
anticancer
properties
against differ-
ent cancers such as cervix, lung, breast, and much
more in humans. The species of Mentha are rich in
polyphenols and contain caffeic acid and its deriva-
tives like caftaric acid, cinnamic acid, ferulic acid,
and oleanolic acid. Flavonoids like luteolin and its
derivatives apigenin, acacetin, thymonin, diosmin,
and salvigenin are present in these plants. Of all the
phytochemicals present, the essential oils of these
species play an important role . Several studies
have shown the cooling effect of menthol, which can
alleviate dyspnea. It also reduces physical and mental
breathing effort, breathing discomfort, anxiety, and
fear during inspiratory resistive loaded breathing ?*
31 A study on M. piperita L. leaf extracts revealed
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strong antibacterial action against Gram-positive bac-
teria like Staphylococcus aureus and Bacillus subtilis
than Gram-negative Escherichia coli ®®\. M. piperita
shows other pharmacologically essential activities
such as antifungal, antiviral, anticancer, anti-
inflammatory, and anti-allergic. Peppermint leaves
act as a remedy for the common cold and inflamma-
tion of the mouth and respiratory tract .. Various in
vitro studies show smooth muscle relaxant properties
of peppermint oil. These species contain high levels
of antioxidants, including phenolic compounds,
ascorbic acid, and carotenoids. The phenolic com-
pounds show free radical scavenging properties 2221,

CONCLUSION

The essential oils mentioned in this article are clini-
cally proven to have antibacterial, antiviral, antifun-
gal, anti-inflammatory, analgesic, nasal decongestant,
and anti-allergic properties. Using these essential oils
can be used as an alternative or supportive therapy to
manage both upper and lower respiratory tract dis-
eases. Essential oils can also be an alternate to antibi-
otics and petroleum jelly-based ointments, as they are
comparatively safer. Using a blend of essential oils
may provide a synergistic effect to manage respirato-
ry conditions. These essential oils are also ideal to
use in steam inhalers, diffusers, handkerchiefs, and as
a booster dose for vapor patches for inhalation.
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