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SUMMARY

Introduction: In recent years, Eucalyptus globulus Labill. (eucalyptus) has emerged as a protagonist in
pharmacological research, revealing surprising antimicrobial and anti-inflammatory properties that
promise to revolutionize its application in natural medicine and public health. The objective of this
literature review is to highlight the importance of eucalyptus as a source of various chemical compo-
nents and benefits for the body. This literature review conducted a bibliographic search on the pharma-
cological activity and bioactive compounds of eucalyptus in the following electronic databases: Pub-
Med, Scopus, Web of Science and Google Scholar, published from 2020 to 2024. Result: A total of 15
documents were selected that meet the study objectives, highlighting the relevance of eucalyptus in the
pharmacological field. It is concluded that eucalyptus is a valuable resource in traditional and modern
medicine, as well as in the pharmaceutical industry. However, there is still much to be investigated. It
is essential to continue exploring its properties in order to develop a drug based on a metabolite present
in this medicinal plant in the future.

Keywords: Eucalyptus globulus Labill.; therapeutic potential; pharmacological advances.

RESUMO

Explorando os beneficios terapéuticos do Eucalyptus globulus Labill.: Uma revisdo farmacologica
de cinco anos

Introducdo: Nos tltimos anos, o Eucalyptus globulus Labill. (eucalipto) tem emergido como protagonista
nas pesquisas farmacoldgicas, revelando surpreendentes propriedades antimicrobianas e anti-inflama-
torias que prometem revolucionar sua aplicacdo na medicina natural e na satde publica. O objetivo
desta revisao de literatura é destacar a importancia do eucalipto como fonte de diversos componentes
quimicos e beneficios para o organismo. Esta revisao de literatura realizou uma pesquisa bibliografica
sobre a atividade farmacoldgica e compostos bioativos do eucalipto nas seguintes bases de dados ele-
tronicas: PubMed, Scopus, Web of Science e Google Scholar, publicadas no periodo de 2020 a 2024.
Resultado: Foram selecionados 15 documentos que atendem os objetivos do estudo, destacando a rele-
vancia do eucalipto na area farmacoldgica. Conclui-se que o eucalipto ¢ um recurso valioso na medicina
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tradicional e moderna, bem como na industria farmacéutica. Porém, ainda ha muito a ser investigado.
E fundamental continuar a explorar as suas propriedades para no futuro desenvolver um medicamento
baseado num metabolito presente nesta planta medicinal.

Palavras-chave: Eucalyptus globulus Labill.; potencial terapéutico; avancos farmacoldgicos.

RESUMEN

Explorando los beneficios terapéuticos de Eucalyptus globulus Labill.: Una revision farmacologica
de cinco afios

Introduccion: En los altimos afios, Eucalyptus globulus Labill. (eucalipto) ha surgido como protagonista
en la investigacion farmacoldgica, revelando sorprendentes propiedades antimicrobianas y antiinfla-
matorias que prometen revolucionar su aplicacion en la medicina natural y la salud publica. El objetivo
de esta revision bibliografica es resaltar la importancia del eucalipto como fuente de diversos compo-
nentes quimicos y beneficios para el organismo. En esta revision bibliografica se realizé una busqueda
bibliografica sobre la actividad farmacoldgica y compuestos bioactivos del eucalipto en las siguientes
bases de datos electrénicas: PubMed, Scopus, Web of Science y Google Scholar, publicadas del 2020 al
2024. Resultado: Se seleccionaron un total de 15 documentos que cumplen los objetivos del estudio,
destacando la relevancia del eucalipto en el campo farmacolégico. Se concluye que el eucalipto es un
recurso valioso en la medicina tradicional y moderna, asi como en la industria farmacéutica. Sin em-
bargo, aun queda mucho por investigar. Es fundamental seguir explorando sus propiedades para poder
desarrollar en el futuro un farmaco basado en un metabolito presente en esta planta medicinal.

Palabras clave: Eucalyptus globulus Labill; potencial terapéutico; avances farmacoldgicos.

1. INTRODUCTION

Worldwide, Eucalyptus globulus Labill. (eucalyptus), commonly known as eucalyptus, has at-
tracted the attention of researchers and health professionals due to its multiple therapeutic
applications [1, 2]. In the last five years, advances in pharmacological research have shown its
potential as a source of bioactive compounds, which has led to a significant increase in its
consumption and use in various regions of the world [3, 4]. In America, eucalyptus has been
widely cultivated in countries such as Brazil and Argentina, where its use has expanded from
the timber industry to the pharmaceutical industry [5, 6].

In Europe, especially in Spain and Portugal, research has been carried out highlighting its
anti-inflammatory and antioxidant properties [7, 8]. In Asia, Australia continues to be its main
producer and center of origin, contributing significantly to the knowledge about its benefits
and applications [9, 10]. In Africa, countries such as South Africa have begun to explore the
traditional use of eucalyptus, incorporating it into local medicinal practices [11, 12].
Originally from Australia, eucalyptus has been introduced to various parts of the world due
to its rapid growth and adaptability to different climates [13-15]. Harvests are mainly carried
out for the production of essential oils, which are used in aromatherapy and pharmaceutical
products [16, 17]. It is estimated that around 10% of the world's population consumes products
derived from eucalyptus, either in the form of infusions, essential oils or extracts, reflecting its
growing popularity in alternative medicine [18, 19].

Research has highlighted benefits such as its antimicrobial, anti-inflammatory and anal-
gesic properties, consolidating its place in the therapeutic arsenal [20, 21]. The main producing
and trading countries of eucalyptus include Brazil, China, Spain and Australia, where cultiva-
tion has intensified to meet global demand [22, 23]. The most common forms of consumption
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include infusions, steam inhalations, and topical applications of essential oils, which allow
their properties to be effectively exploited [24-27]. The objective of this research is to highlight
the relevance of eucalyptus as a provider of multiple chemical compounds and its health ben-
efits, offering a compendium of pharmacological advances in the last five years that validate
its use in the therapeutic field.

2. METHODOLOGY

A bibliographic review was carried out through an electronic search of original articles in da-
tabases such as: PubMed, Web of science, Scopus and Google Scholar, published during the
period from January 2020 to September 2024. The search was carried out with the following
combined terms: “Eucalyptus globulus Labill., “eucalyptus”, “chemical components”, “pharma-
cological activity”. Studies detailing the chemical composition and biological activity of Euca-
lyptus globulus Labill. (eucalyptus) were included, such as: antimicrobial, anti-inflammatory,

expectorant, analgesic, antispasmodic, antioxidant, insecticidal properties, among others.

3. RESULTS

Table 1 summarizes the different key chemical components and therapeutic properties re-
ported in the papers located.

Table 1. Key chemical components and therapeutic properties

Year | Chemical components Pharmacological activity under study/Instrument

2024 | In this study, Eucalyptus globu- | Activity: Powerful anti-SARS-CoV-2 potential in vitro and in sil-
Ius leaves were used for the ico.
extraction of the essential oil. Instrument: Analysis of the phytochemical composition of the
Essential oils (EO), a-pinene, EOs determined by the GC/MS system.
a-terpinyl acetate, globulol, y-
terpinene [28].

2024 In this study, leaves and bark | Activity: Eucalyptus plants have several medical benefits (such
from Eucalyptus globulus were | as antioxidant, anti-inflammatory, antinociceptive and antimi-
used for essential oil extrac- crobial), polyphenols and flavonoids, antiviral and anticancer.
tion. Essential oils, volatile es- [ Instrument: Analysis of antioxidant and antibacterial activity of
sential oils, 1,8-cineole, p-cy- selected eucalyptus species, extraction of various phenolic
mene, a and (3-pinene, limo- chemicals from eucalyptus.
nene, citronellal, citral, eu-
desmol, terpinen-4-ol, terpin-
eol, a—phelanderene, 9(3-sitos-
terol, flavonoids, antioxidants,
2,2-diphenyl-1-picrylhydrazyl
(DPPH) [29].

2023 In this study, leaves and bark Activity: Discussion of recent advances in bioactive molecules
from Eucalyptus globulus were | from eucalyptus, essential oils (EOs) and eucalyptus extracts
used for essential oil extrac- present multiple biological effects (in particular with antidia-
tion. Terpenoids, flavonoids, betic, antibacterial, anti-inflammatory and anticancer activities).
phenolic acids, essential oils Instrument: Analysis of recent advances in relation to bioactive
(EOs), Eucalyptus globulus [30]. | compounds and biological properties of EOs and extracts of E.

globulus.
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used: Fresh, mature leaves col-
lected from 5-7 year old Euca-

2023 In this study, Eucalyptus globu- | Activity: In vitro and in silico antibacterial activity study of Eu-
lus leaves were used. Essential | calyptus globulus essential oil, the antibacterial activity was pre-
oil, mono-terpenoids, sesqui- | dicted in silico using Autodock vina, the essential oil exhibited
terpenoids, eucalyptol antibacterial activity (against Staphylococcus aureus, Escherichia
(60,327), D-limonene (6,964), coli and Staphylococcus aureus).
terpinyl acetate (3,564), Instrument: Extraction of essential oil from Eucalyptus globulus
gamma gurjunene (2,505%), y- | Labill. leaves was performed using the agar diffusion and broth
gurjunine [31]. microdilution method, Gamma-Gurjunene MD simulation in

complex with 3VSL, GROMACS software.

2023 In this study, Eucalyptus globu- | Activity: The antioxidant potential of EGEO and the results in-
lus leaves were used for the dicate that 10 pL of this sample can neutralize 55.44 + 0.99% of
extraction of the essential oil. | ABTS e+, the antimicrobial activity was determined by two
Eucalyptus globulus essential methods: disk diffusion and minimum inhibitory concentration.
oil (EGEO), 1,8-cineole Instrument: Analysis of the chemical composition of AEGEAN,
(63.1%), p -cymene (7.7%), a- in vitro and in situ antimicrobial activity, antibiofilm activity,
pinene (7.3%), a-limonene antioxidant activity and insecticidal activity, gas chromatog-
(6.9%), monoterpenes, C. albi- | raphy (GC) and gas chromatography/mass spectrometry
cans (14.00 £ 1.00 mm), micro- | (GC/MS).
scopic fungi (11.00 + 0.00 mm-

12.33 + 0.58 mm) [32].

2022 The study primarily focuses Activity: Antiobesity effect of eucalyptus leaf extract containing
on the leaves of Eucalyptus oenothein B in healthy Japanese adults. Oenothein B-containing
globulus Labill. Enothein B, pol- | ELEs may be effective against obesity and related diseases by
yphenol, hydrolyzable tannin, | reducing VFA levels.
ellagitannin, eucalyptus leaf Instrument: Randomized, placebo-controlled, double-blind,
(ELE), abdominal visceral fat parallel-group study evaluating the effect of ELE consumption
(VFA) [33]. for 12 weeks at a dose of 3.38 mg/day of enothein B on the ab-

dominal visceral fat area (AGV).

2021 The study exclusively used Activity: Topical administration of Eucalyptus globulus EO in-
fresh leaves of Eucalyptus glob- | creased neovascularization and VEGF expression in the skin of
ulus Labill. collected from ma- | injured and UVB-exposed male Wistar rats, efficacy under eval-
ture trees. Eucalyptus globulus | uation.
essential oil, 1,8-cineole, ultra- | Instrument: Post-test control group study in 36 male Wistar
violet B (UVB) light, vascular | rats, 3-4 months old, weighing 150-200 grams, UVB exposure in
endothelial growth factor rats, 10 mm punch biopsy.

(VEGF) [34].

2021 The study specifically utilized: | Activity: Antioxidant and antibacterial activities of aqueous ex-
Mature leaves of Eucalyptus tracts of Eucalyptus globulus Labill. and Trigonella foenum-
globulus Labill. greacum Labill., very strong antiradical activity against DPPH
Collected from healthy trees radical, antibacterial activity against Gram-positive bacteria of
during the dry season (to max- | varying degrees.
imize essential oil content). Instrument: Analysis of aqueous extract (EGAE, TFAE) from
Polyphenols, flavonoids, Euca- | the leaves and seeds of the plants for the evaluation of free radi-
lyptus globulus Labill., cal scavenging, antibacterial activities of the aqueous extract
Trigonella foenum-greacum L., and antioxidant activity was evaluated using DPPH test, agar
aqueous extract (EGAE, TFAE) | disk diffusion method against three bacterial strains.

[35].
2021 | The researchers exclusively Activity: Evaluation of antimalarial activity of crude leaf extract

of E. globulus Labill. in Swiss albino mice infected with P.
berghei, antimalarial activity of the crude extract was tested in
suppressive, curative (Rane) and prophylactic (depot) tests, the
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lyptus globulus trees. E. globu-
lus, parasitemia, P. falciparum,
P. vivax, artemisinin, chloro-
quine, quinine, eucalyptol
(1,8-cineole), ot -pinene, (-)-
globulol [36].

crude extract of the plant showed promising antimalarial activ-
ity.

Instrument: Fresh leaves of E. globulus were collected, then
washed, air dried and made into a coarse powder of 750 g, data
analysis was performed using SPSS version 20 with 95% confi-
dence interval in one-way ANOVA followed by Tukey post hoc

test.

2021 Primary Material: Fresh leaves | Activity: Effects of herbicidal activity and cellular targets of
collected from mature trees (3- | aqueous extracts of young leaves of Eucalyptus globulus Labill.,
5 years old) evaluate the herbicidal potential of post-fire regenerated E. glob-
Secondary Material: Twigs ulus leaves against Portulaca oleracea L., DLE at the highest dose
(<lcm diameter) and floral stopped the greatest herbicidal activity, affecting the growth
buds (for comparative analy- and cell viability of purslane, recognized allelopathic activity of
sis). Eucalyptus globulus La- E. globulus attributed to its leaves.
bill., allelochemicals, concen- Instrument: Processing of the leaves, they were sprayed foliarly
trated essential oils, globulus, | on purslane seedlings at different dilutions for 5 weeks, extrac-
Portulaca oleracea L., aqueous tion process of concentrated essential oils, hydrodistillation.
extracts of fresh leaves (FLE;

617 g FW L -1), oven-dried
leaves (DLE; 250 g DW L -1)
[37].

2021 Leaves harvested from 4-year- | Activity: Biological activities attributed to the diversity of phy-
old trees. Eucalyptol, 1,8-cine- | tochemical components in the plant parts, review of the E. glob-
ole, essential oil (EO), a-phel- ulus plant and its bioactive, antioxidant, antimicrobial, phytore-
landrene, herbicide, oxygen- medial and herbicidal components.
ated monoterpenes (80.65—- Instrument: Review of recent information on the phytochemi-
87.32%), monoterpene hydro- | cal properties of E. globulus, hydrodistillation process for ob-
carbons (18.33-12.45%) [38]. taining the EO components.

2021 Leaves collected from certified | Activity: Robustadial compounds A and B possess anticancer
E. globulus trees (10-15 years activity.
old). Instrument: TDP2 inhibition analysis, biological experiments,
Tyrosyl-DNA phosphodiester- | isolation of compounds, robustadial A and B from an acetate
ase 2 (TDP2), topoisomerase 2, | fraction of E. Globulus labill.

Robustadia A and B, Eucalyp-
tus globulus Labill. [39].

2021 Leaves collected from 8-year- | Activity: Antibacterial activity of an experimental Eucalyptus

old trees in Artemisa province, | globulus Labill gel against Porphyromonas gingivalis.
Cuba. 3-heptadecene, 1-tridi- | Instrument: Experimental in vitro, EPi InfoTM program, vapor
cene, 1,8-cineole, chlorhexi- entrainment method, minimum inhibitory concentration (MIC),
dine, minimum bactericidal Agar diffusion test.
concentration (MBC), mini-
mum inhibitory concentration
(MIC), essential oil, Eucalyptus
globulus Labill [40].
2020 Leaves collected from 6 dis- Activity: Antimicrobial, antioxidant, anti-inflammatory, inhibi-

tinct Mediterranean regions
(Turkey, Greece, Spain, etc.
Eucalyptus globulus essential
oil, 1,1-diphenyl-2-picrylhy-
drazyl (DPPH), lipoxygenase
enzyme (5-LOX), 1,8-cineole

tory.

Instrument: Eucalyptus globulus essential oil of pharmacopoeia
grade (PhEur) was evaluated against human pathogenic species
such as P. acnes ATCC 6919, P. acnes ATCC 11827, S. aureus
ATCC 6538 and S. epidermidis ATCC 12228 using an in vitro mi-
crodilution method employing the photometric radical assay.
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(80.2%), p-cymene (6.6%), lim-
onene (5%), Staphylococcus au-
reus, S. epidermidis [41].

2020 Roots harvested from 10-year- | Activity: Antioxidant of EtE, EaE, AqE extracts of E. globulus
old trees during dormancy pe- | Labill., measuring their DPPH, ABTS radical scavenging, H202
riod. Phenolic compounds, fla- | scavenging, reducing power and metal chelating activities.
vonoids, E. globulus Labill, eth- | Instrument: Plant samples roots of E. globulus, evaluation of an-
anol root (EtE), ethyl acetate tioxidant activity, evaluation of DPPH activity, evaluation of

(EaE) and aqueous (AqE) [42]. | ABTS activity, removal of hydrogen peroxide.

3.1. Application in traditional medicine

Eucalyptus globulus, commonly known as eucalyptus, has been used in traditional medicine
practices by various cultures throughout history [43]. The leaves and essential oils of eucalyp-
tus have been used to treat respiratory conditions, such as colds and coughs, thanks to their
expectorant properties [44]. In addition, it has been used in folk medicine to relieve muscle
and joint pain, as well as in oral hygiene due to its antimicrobial effects [45].

3.2. Phytochemicals

This tree contains a variety of phytochemical compounds that are responsible for its medicinal
properties. Among the most prominent are terpenes, such as eucalyptol (1,8-cineole), which
will confer its anti-inflammatory and analgesic characteristics [46]. Flavonoids and tannins
have also been identified that contribute to its antioxidant and antimicrobial activity, offering
a broad spectrum of health benefits [47].

3.3. Therapeutic activity

Eucalyptus has demonstrated various therapeutic activities in scientific studies [48]. Its effi-
cacy in the treatment of respiratory infections has been demonstrated, due to its ability to fa-
cilitate the expulsion of mucus and reduce inflammation of the airways [49]. In addition, its
topical application has shown analgesic and anti-inflammatory properties, making it a valua-
ble resource for the management of pain and inflammation [50].

4. CONCLUSIONS

In conclusion, this study has highlighted the significant therapeutic potential of Eucalyptus
globulus Labill., evidencing its growing relevance in the pharmacological field over the last five
years. Through an exhaustive analysis of recent literature, it has been shown that this plant
not only possesses antimicrobial and anti-inflammatory properties, but also harbors a variety
of bioactive compounds that could be exploited in the development of innovative treatments.
The 15 documents selected for this review underline the diversity of applications of eucalyp-
tus, from its use in traditional medicine to its potential in the formulation of new drugs. How-
ever, it is important to recognize that, despite the progress made, there is still a long way to go
in the research of its metabolites and its mechanisms of action. Future studies are essential to
fully unravel the benefits of eucalyptus and to firmly establish it as a valuable resource in
modern medicine, which could culminate in the development of effective treatments that im-
prove public health.
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