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Abstract

The aromatic and medicinal properties of lavender have been used since ancient times. Essential Oils
(OE) have shown analgesic, pesticide, antispasmodic and antimicrobial effects. Anxiolytic effect EO
of the species Lavandula angustifolia has been demonstrated in preclinical studies in animal models
of anxiety. Among the isolated components from lavender, the most studied is linalool, a terpene,
which seems to be the responsible for the major beneficial effects, such as antiallergenic, anti-
inflammatory, nociceptive and antitumor growth. Linalool has also been described to be antioxidant,
anxiolytic, analgesic, and to possess anesthetic activity. It also largely prevented microbial activity
against Staphylococcus epidermidis, Pseudomonas aeruginosa and Candida albicans. Other lavender
EO such as silexan is effective in controlling generalized anxiety. Lavender has been increasingly
used as an integrative medicine for patients in different situations, mainly those associated with
pain, such as gynecological examination, dysmenorrhea, arthritis and cancer. This review points out
to the recent therapeutic action of lavender essential oils on cancer. Indeed, several research groups
have been focusing on elucidating the mechanism underlying the action of essential oils in cancer
cells, especially those related to antioxidant and antiproliferative aspects.
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Lavender as a Multipurpose Plant

Lavender is widely used in folk and traditional medicine due to its anxiolytic, antimicrobial,
antiseptic, relaxing and skin healing among other effects.

As an aromatic plant, lavender exhibits active ingredients used to treat both the causes and
undesirable symptoms of a wide range of diseases [1-6], as depicted in Figure 1.

The efficiency of the active principles of plants and substances with pharmacological activities
depends directly on the form of cultivation as well as internal and external factors [7]. The internal
factors refer to the specific physiology and genetics of each plant, while the external factors include
temperature, photoperiod, altitude, latitude, soil, humidity, availability of water and nutrients [8].

Lavender derives from the Latin “lavare” which means washing and belongs to the Lavandula
genus of the Lamiaceae family (Labiatae). Among the most common species of lavender are L.
angustifolia (also known as L. Frances and L. officinalis), L. latifolia, L. stoechas and L. dentata [1-
10].

Lavender has about 300 genera and 7,500 species, which consists of a shrub with an average
height of 20 cm to 60 cm, small, with narrow and elongated leaves and flowers of a violet color. For
example, in Brazil 28 genera with about 350 species of lavender were found, whereby L. dentata is
the most common species and named alfazema [10].

The substantial use of lavender is due to its Essential Oils (EO), which are natural complex
compounds endowed with great pharmacological and therapeutic potential [11-15]. EO
characteristics are closer to alcohol than to oil, and their low molecular weight and high volatility
make them ideal for use in nebulization or inhalations, which allows their rapid elimination from
the organism [12]. Generally, EO are obtained by steam distillation method from natural raw
materials of vegetable origin [8,9,13].

As a multipurpose plant, lavender exerts its effects as a raw vegetable, through its essential oils,
as well as in combination with allopathic drugs-integrative medicine. Linalool and linalyl acetate are
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Figure 1: Applications of lavender and its essential oils in humans.
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the most active and frequently used compounds as shown on the left
side of the figure. In addition, the high level of antioxidant compounds
in lavender makes its good scavenger of harmful free radicals, as
indicated on the right side. Many properties of linalool, one of the
principal lavender components, are well established, among them as
anti-inflammatory [16,17], nociceptive [18], and antiproliferative of
tumor cells [16,19]. Moreover, patients undergoing intense pain in
situations such as gynecological examination [14], cancer treatments
[16,19-21], dysmenorrhea arthritis [22,23] and neurasthenic or
somaticized disorders have benefited from the calming effect of
lavender when this was applied as a component of integrative therapy
[23-27].

Several examples of studies of lavender properties in vitro or
pre-clinical experiments, as well as in clinical trials are described on
references [2,3,16,20,22-29].

Since 19" century the studies of lavender were motivated not
only by its fragrance, but also for the high value of its EO [30]. Other
previous uses of lavender have been in perfumery, culinary, and
ornamental landscaping.

Composition and Activities of Essential Oils:
Relevance of Anxiolytic Effect

The main constituents of Lavandula species are essential oils
acetates, alcohols, terpenes, esters and aldehydes [31-34].

The main compounds found in Lavandula angustifolia EO are
tannins, coumarins, flavonoid and ursolic acids, including linalool,
1,8-cineole, camphor and endo-borneol. Other components
such as linalyl acetate, a-pinene, camphene, p-pinene, limonene,
a-camphonelal, terpinen-4-ol and krypton can also be found
[28,32,33]. The type of EO yields, as well as their biomass, can vary
according to the conditions of the method of extraction, processing,
genotype and environment [8,9,34,35]. For example, in Lavandula
angustifolia, Gas Chromatographic Mass Spectrometry studies

(GC-MS) identified the predominance of the compound 1,8-cineol
(39.8%), followed by endo-borneol (22.6%) and camphor (22.1%)
[31].

The anxiolytic effect of Lavandula angustifolia EO has been
demonstrated in preclinical studies in animal models of anxiety
[8,22,23,30], for example Mongolian squirrels and mice in elevated
plus maze tests as well as rats submitted to hyperthermia [22,30,35]
or open field behavior tests [35]. In mice, this anxiolytic action
of linalool is potentiated in the presence of the linalyl acetate
component, thus suggesting that synergies between the compounds
may also be responsible for the beneficial effects classically mentioned
in the literature [22-28].

Studies with the isolated compounds also demonstrated positive
anxiolytic effects in anxiety tests, such as linalool inhalation in
both light/dark box and social interaction tests as well as in Vogel
and Geller-Seifter tests [17,34,36]. When used topically, Lavandula
angustifolia EO inhibits allergic reactions by reducing TNFa secretion
[36].

Other studies described analgesic, pesticide, antispasmodic and
antimicrobial EO effects, which include antibacterial and antifungal
activity on Methicillin-Resistant Staphylococcus aureus (MRSA)
strains [18,37-40]. Further research has suggested possible oil
suppressive action on histamine release and cytokine production [14-
16,28,29]. Linalool also largely prevented microbial activity against
Staphylococcus epidermidis, Pseudomonas aeruginosa and Candida
albicans [39].

Linalool demonstrated an anti-inflammatory effect by inhibiting
the expression of Cycloxygenase (COX-2) and research who
carried out tests on humans suggested analgesic action of the oil.
They observed that linalool treatment minimized the use of opioid
medications in the postoperative process of patients undergoing
intra-abdominal laparoscopy surgery [17].
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Controlled clinical studies (randomized, comparative and
double-blind) in patients diagnosed with generalized anxiety
disorder also point to the anxiolytic effect of lavender essential oil.
These studies used a preparation of essential oil extracted from
flowers of the Lavandula angustifolia species, authorized for sale
and consumption in Germany. This EO, called silexan [4,6,39] or
commercially Lasea. Woelk and Schlifke [6] studied silexan in 36
patients and noted that it was as effective in controlling generalized
anxiety as the benzodiazepine drug lorazepam, in 33 patients, after
6 weeks of treatment. The assessment was performed using the
Hamilton anxiety scale. In addition, the authors also observed that
silexan did not cause sedation, which is one of the main side effects of
benzodiazepine drugs [6].

Kasper et al. [4] conducted research with 221 in patients with
unspecified anxiety disorder. The patients were separated into 2
groups (placebo and silexan users), and after 10 weeks of treatment
there was an improvement in the sleep and anxiety disorders of the
patients in the silexan group, compared to the placebo group, without
complaints of sedation or other side effects.

Similar good result was observed by Uehleke et al. [23], who
observed that after 6 weeks of treatment, 50 patients diagnosed with
post-traumatic stress reported improvement in the symptoms of
insomnia, anxiety and restlessness [24], reporting gastrointestinal
discomfort as the only unwanted effect. For these studies, the lavender
EO in capsules (80 mg/day) was used orally and not by the inhalation
method, as observed in other studies. Thus, it has been demonstrated
that lavender EO has a beneficial effect on humans regardless of the
route of administration [24-27].

Lehrner et al. [15] demonstrated lavender’s calming effect in
clinical studies (inhaling lavender EO by patients prior to dental care
reduced their anxiety levels). This kind of beneficial lavender effect
has been increasingly used as an integrative medicine for patients
in different situations, mainly those associated with pain, such as
gynecological examination [14], dysmenorrhea [22], arthritis [33]
and cancer [19,21,28].

Lavender as an Integrative Component in
Anticancer Therapy

The process of cancer treatment is delicate in several aspects,
generating high levels of stress and anxiety in patients due to the lack
of procedures for an immediate treatment that yields positive and
significant results immediately [16,19,20,21,41-45]. Unfortunately,
the current drugs for the treatment of inflammatory and cancer
conditions often show undesirable side effects. Thus, researchers are
seeking for more natural or mixed therapy, which include the use of
ancient aromatherapy.

Recently, Boukhatem et al. [16] studied the anticancer activity of
Algerian L. stoechas essential oil against different cancer cell lines, as
well as its in vitro and in vivo topical and acute anti-inflammatory
properties; cineole was the major active component that exhibits anti-
inflammatory and anticancer properties, besides being a promising
candidate for use in skin care.

In 2009, the lavender EO associated with mandarin, sweet orange,
sandalwood and geranium showed anxiolytic and antidepressant
activity when used by the aromatherapy technique associated with
massage [21]. In that study, an open semi-comparative trial with
12 breast cancer patients, the researchers observed that one 30 min
aromatherapy massage reduced anxiety as measured by the State-

Trait Anxiety Inventory (STAI) test; moreover anxiety decreased
in eight sequential aromatherapy massage sessions in the Hospital
Anxiety and Depression Scale (HADS). Such results suggested that
aromatherapy massage ameliorates the immunologic state.

Physician Anne-Marie Giraud, a general practitioner specializing
in aromatherapy, homeopathy and herbal medicine, authored the
book “Essential oils and cancer.” (2016). The book addresses the
great potential of chemicals as an integrative therapy in supporting
cancer patients, explaining biochemical and physiological aspects of
oils, as well as their energetic and emotional properties. The author
emphasizes the usefulness of EO in all stages of the disease, by means
of reducing the effects caused by nausea, fatigue and burns [20].

The integrative therapy results in improvement of the quality
of life of the patients because essential oils can stimulate immune
defenses and preserve healthy cells from the harmful effects of
allopathic treatments. To this effect, important studies have addressed
the wide understanding of the mechanisms of action of the EO on
cancer cells [16], reporting an increase in the survival rate of patients
treated with an allopathic-aromatic combined approach. In this
sense, an alliance between conventional treatments combined with
aromatherapy could stimulate scientific researches directed at EO as
a complementary therapy to cancer treatment [20].

Interestingly, researchers at the Ruhr University Bochum
(Germany), under the guidance of Professor Hatt, have discovered
"fragrance receptors” in cancer cells [42]. Their research has indicated
that some EO when in contact with, for example, cancerous
hepatocytes, act by preventing their development.

Several essential oils have a specific molecular group, the terpenes,
which are of great value in terms of fighting cancer [19,28,29,40,46,47].
This molecular group predominates in the oils of citrus such as
lemon. There are specific molecular mechanisms that hinder and
may also inhibit the growth and development of cancer cells through
the application of terpenes. In fact, the OR1A2 odor receptor is
responsible for this process and is present in the cell membrane of
cancer cells, which has its growth inhibited when they react with
terpenic molecules. The linalool, abundant in lavender essential oil
and other oils, is considered a terpene of great antioxidant, anxiolytic,
analgesic, anesthetic activity, among others [19,40]. There is also
pinene, present in EO conifers, such as wild pine; mircene, found
in lemongrass oil; limonene, present in citrus oils and karyophylene
present in clove oil.

Lavender angustifolia has linalool (26% to 49%) and linalyl acetate
(17.6% to 53%) which showed anti-inflammatory activity in rats with
edema induced by carrageenan. It has been demonstrated elsewhere
that the mechanism controlling carcinogenesis is associated with
oxidative stress [19,45] and apoptosis that ultimately result in
cleavage of nuclear DNA [28,45,47] and cell death.

Lavender essential oils have also been effective in inhibiting
prostate cancer tumor growth in cell culture in vitro and in
vivo [19,40]. The evidences suggest that suppression tumor by
lavender is ultimately given by inhibition of cell proliferation
[19,28,29,33,40,46,47].

Final Considerations

Recently the number of studies examining the effects of lavender
and of its main bioactive compound, linalool, as a potential herbal
medicine for many diseases, has grown dramatically.
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Besides the well- known aromatherapy property of lavender to
treat anxiety, neurological disorders or muscular pains, lavender
could be used to alleviate many side effects of allopathic drugs. The
capability of lavender to counterattack oxidant and inflammatory
molecules, which tend to increase with age and comorbidities, is
already expanding the spectrum of use of lavender. Several studies
have demonstrated recently that the natural product lavender is
potentially efficient both as primary agent and as co-adjuvant in
integrative medicine.

As this review indicates, a large body of research is focused on
the therapeutic effect of essential oils on cancer. Moreover, several
research groups are now focused on elucidating the molecular
mechanism underlying essential oils properties.

It is expected, therefore, that in the future the application of
lavender in oncology will further increase.

Acknowledgment

The authors express their gratitude to Dr. Jesus Zaldivar for
helpful comments and English Language revision.

Financial Support

The Brazilian research agency CAPES (Coordenacao de
Aperfeicoamento Pessoal de Nivel Superior) provides financial
support as a scholarship to Gabriella Trettel for the development of
her Ph.D. work.

References

1. Lis-Balchin M. Lavender: The genus Lavandula. New York: Taylor and
Francis; 2002.

2. Tsang HW, Ho TY. A systematic review on the anxiolytic effects of
aromatherapy on rodents under experimentally induced anxiety models.
Rev Neurosci. 2010; 21(2):141-52.

3. Dajic Stevanovic Z, Sieniawska E, Glowniak K, Obradovic N, Pajic-
Lijakovic I. Natural macromolecules as carriers for essential oils: From
extraction to biomedical application. Front Bioeng Biotechnol. 2020;8:563.

4. Kasper S, Gastpar M, Miiller WE, Volz HP, Méller HJ, Dienel A, et al.
Silexan, an orally administered Lavandula oil preparation is effective in
the treatment of subsyndromal; anxiety disorder: A randomized, double-
blind, placebo controlled trial. Int Clin Psychopharmacol. 2010;25(5):277-
87.

5. Perry R, Terry R, Watson LK, Ernst E. Is lavender an anxiolytic drug? A
systematic review of randomised clinical trials. Phytomedicine. 2012;19(8-
9):825-35.

6. Woelk H, Schlifke S. A multi-center, double blind, randomised study
of the lavender oil preparation silexan in comparison to Lorazepam for
generalized anxiety disorder. Phytomedicine. 2010;17(2):94-9.

7. Umezu T, Nagano K, Ito H, Kosakai K, Sakaniwa M, Morita M. Anticonflict
effects of lavender oil and identification of its active constituents.
Pharmacol Biochem Behav. 2006;85(4):713-21.

8. Lakusi¢ B, Lakusi¢ D, Risti¢ M, Marceti¢ M, Slavkovska V. Seasonal
variations in the composition of the essential oils of Lavandula angustifolia
(Lamiacae). Nat Prod Commun. 2014;9(6):859-62.

9. Zheljazkov VD, Astatkie T, Hristov AN. Lavender and hyssop productivity,
oil content, and bioactivity as a function of harvest time and drying.
Industrial Crops Products. 2012;36(1):222-8.

10. Justus B, Almeida VP, Gongalves M, Assungao D, Borsato D, Montenegro
A, et al. Chemical composition and biological activities of the essential oil
and anatomical markers of Lavandula Dentata cultivated in Brazil. Brazil

Arch Biol Technol. 2018;61:¢18180111.

11. Edris AE. Pharmaceutical and therapeutic potentials of essential oils
and their individual volatile constituents: A review. Phytother Res.
2007;21(4):308-23.

12. Takahashi M, Satou T, Ohashi M, Hayashi S, Sadamoto K, Koike K.
Interspecies comparison of chemical composition and anxiolytic-
like effects of lavender oils upon inhalation. Nat Prod Commun.
2011;6(11):1769-74.

13. International Organization for Standardization. ISO 9235. Aromatic
natural raw materials. Genebra: Vocabulary, 2013.

14. Tugut N, Demirel G, Baser M, Ata EE, Karakus S. Effects of lavender scent
on patients' anxiety and pain levels during gynecological examination.
Complement Ther Clin Pract. 2017;28:65-9.

15. Lehrner J, Marwinski G, Lehr S, Johren P, Deecke L. Ambient odors of
orange and lavender reduce anxiety and improve mood in a dental office.
Physiol Behav. 2005;86:92-5.

16. Boukhatem MN, Sudha T, Darwish NHE, Chader H, Belkadi A, Rajabi
M, et al. A new eucalyptol-rich Lavender (Lavandula stoechas L.) essential
oil: Emerging potential for therapy against inflammation and cancer.
Molecules. 2020;25(16):E3671.

17. Cardia GFE, Silva-Filho SE, Silva EL, Uchida NS, Cavalcante HAO,
Cassarotti LL, et al. Effect of lavender (Lavandula angustifolia) essential oil
on acute inflammatory response. Evid Based Complement Alternat Med.
2018;1413940.

18. Peana AT, Marzocco S, Popolo A, Pinto A. (-)-Linalool inhibits in vitro
NO formation: Probable involvement in the antinociceptive activity of this
monoterpene compound. Life Sci. 2006;78(7):719-23.

19. Zhao Y, Chen R, Wang Y, Qing C, Wang W, Yang Y. In Vitro and in
vivo efficacy studies of Lavender angustifolia essential oil and its active
constituents on the proliferation of human prostate cancer. Integr Cancer
Ther. 2017;16(2):215-26.

20. Giraud AM. Huiles essentielles et cancer - Approche thérapeutique
innovante et naturelle. Paris: Quintessence, 2016.

21. Imanishi J, Kuriyama H, Shigemori I, Watanabe S, Aihara Y, Kita, M, et al.
Anxiolytic effect of aromatherapy massage in patients with breast cancer.
Evid Based Compl Alternat Med. 2009;6(1):123-8.

22. Han SH, Hur MH, Buckle ], Choi ], Lee MS. Effect of aromatherapy on
symptoms of dysmenorrhea in college students: A randomized placebo-
controlled clinical trial. ] Altern Complement Med. 2006;12(6):535-41.

23. Uehleke B, Schaper S, Dienel A, Schlaefke S, Stange R. Phase II trial on
the effects of Silexan in patients with neurasthenia, post-traumatic stress
disorder or somatization disorder. Phytomedicine. 2012;19:665-71.

24. Ogata K, Ataka K, Suzuki H, Yagi T, Okawa A, Fukumoto T, et al.
Lavender oil reduces depressive mood in healthy individuals and enhances
the activity of single oxytocin neurons of the hypothalamus isolated from
mice: A preliminary study. Evid Based Compl Alternat Med. 2020:5418586.

25. Nasiri A, Mahmodi MA. Aromatherapy massage with lavender essential
oil and the prevention of disability in ADL in patients with osteoarthritis
of the knee: A randomized controlled clinical trial. Complement Ther Clin
Pract. 2018;30:116-21.

26. Zamanifar S, Bagheri-Saveh MI, Nezakati A, Mohammadi R, Seidi J.
The effect of music therapy and aromatherapy with chamomile-lavender
essential oil on the anxiety of clinical nurses: A randomized and double-
blind clinical trial. ] Med Life. 2020;13:87-93.

27. Sayed AM, Morsy S, Tawfik GM, Naveed S, Minh-Duc NT, Hieu TH, et
al. The best route of administration of lavender for anxiety: A systematic
review and network meta-analysis. Gen Hosp Psychiatry. 2020;64:33-40.

28. Aboutaleb N, Jamali H, Abolhasani M, Pazoki Toroudi H. Lavender oil

Remedy Publications LLC., | http://clinicsinoncology.com/

2020 | Volume 5 | Article 1740


https://www.routledge.com/Lavender-The-Genus-Lavandula/Lis-Balchin/p/book/9780415284868
https://www.routledge.com/Lavender-The-Genus-Lavandula/Lis-Balchin/p/book/9780415284868
https://pubmed.ncbi.nlm.nih.gov/20614803/
https://pubmed.ncbi.nlm.nih.gov/20614803/
https://pubmed.ncbi.nlm.nih.gov/20614803/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7330110/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7330110/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7330110/
https://pubmed.ncbi.nlm.nih.gov/20512042/
https://pubmed.ncbi.nlm.nih.gov/20512042/
https://pubmed.ncbi.nlm.nih.gov/20512042/
https://pubmed.ncbi.nlm.nih.gov/20512042/
https://pubmed.ncbi.nlm.nih.gov/20512042/
https://pubmed.ncbi.nlm.nih.gov/22464012/
https://pubmed.ncbi.nlm.nih.gov/22464012/
https://pubmed.ncbi.nlm.nih.gov/22464012/
https://pubmed.ncbi.nlm.nih.gov/19962288/
https://pubmed.ncbi.nlm.nih.gov/19962288/
https://pubmed.ncbi.nlm.nih.gov/19962288/
https://www.sciencedirect.com/science/article/pii/S0091305706003686
https://www.sciencedirect.com/science/article/pii/S0091305706003686
https://www.sciencedirect.com/science/article/pii/S0091305706003686
https://www.sciencedirect.com/science/article/abs/pii/S0926669011003852#:~:text=as functions of year%2C harvest,oil yields increased with time.
https://www.sciencedirect.com/science/article/abs/pii/S0926669011003852#:~:text=as functions of year%2C harvest,oil yields increased with time.
https://www.sciencedirect.com/science/article/abs/pii/S0926669011003852#:~:text=as functions of year%2C harvest,oil yields increased with time.
https://www.scielo.br/scielo.php?pid=S1516-89132018000100441&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S1516-89132018000100441&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S1516-89132018000100441&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S1516-89132018000100441&script=sci_abstract
https://pubmed.ncbi.nlm.nih.gov/17199238/
https://pubmed.ncbi.nlm.nih.gov/17199238/
https://pubmed.ncbi.nlm.nih.gov/17199238/
https://pubmed.ncbi.nlm.nih.gov/22224307/
https://pubmed.ncbi.nlm.nih.gov/22224307/
https://pubmed.ncbi.nlm.nih.gov/22224307/
https://pubmed.ncbi.nlm.nih.gov/22224307/
https://www.iso.org/obp/ui/#iso:std:iso:9235:ed-2:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:9235:ed-2:v1:en
https://pubmed.ncbi.nlm.nih.gov/28779939/
https://pubmed.ncbi.nlm.nih.gov/28779939/
https://pubmed.ncbi.nlm.nih.gov/28779939/
https://pubmed.ncbi.nlm.nih.gov/16095639/
https://pubmed.ncbi.nlm.nih.gov/16095639/
https://pubmed.ncbi.nlm.nih.gov/16095639/
https://pubmed.ncbi.nlm.nih.gov/32806608/
https://pubmed.ncbi.nlm.nih.gov/32806608/
https://pubmed.ncbi.nlm.nih.gov/32806608/
https://pubmed.ncbi.nlm.nih.gov/32806608/
https://www.hindawi.com/journals/ecam/2018/1413940/
https://www.hindawi.com/journals/ecam/2018/1413940/
https://www.hindawi.com/journals/ecam/2018/1413940/
https://www.hindawi.com/journals/ecam/2018/1413940/
https://pubmed.ncbi.nlm.nih.gov/16137709/
https://pubmed.ncbi.nlm.nih.gov/16137709/
https://pubmed.ncbi.nlm.nih.gov/16137709/
https://pubmed.ncbi.nlm.nih.gov/27151584/
https://pubmed.ncbi.nlm.nih.gov/27151584/
https://pubmed.ncbi.nlm.nih.gov/27151584/
https://pubmed.ncbi.nlm.nih.gov/27151584/
https://pubmed.ncbi.nlm.nih.gov/18955225/
https://pubmed.ncbi.nlm.nih.gov/18955225/
https://pubmed.ncbi.nlm.nih.gov/18955225/
https://pubmed.ncbi.nlm.nih.gov/16884344/
https://pubmed.ncbi.nlm.nih.gov/16884344/
https://pubmed.ncbi.nlm.nih.gov/16884344/
https://pubmed.ncbi.nlm.nih.gov/22475718/
https://pubmed.ncbi.nlm.nih.gov/22475718/
https://pubmed.ncbi.nlm.nih.gov/22475718/
https://pubmed.ncbi.nlm.nih.gov/32733584/
https://pubmed.ncbi.nlm.nih.gov/32733584/
https://pubmed.ncbi.nlm.nih.gov/32733584/
https://pubmed.ncbi.nlm.nih.gov/32733584/
https://pubmed.ncbi.nlm.nih.gov/29389470/
https://pubmed.ncbi.nlm.nih.gov/29389470/
https://pubmed.ncbi.nlm.nih.gov/29389470/
https://pubmed.ncbi.nlm.nih.gov/29389470/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7175441/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7175441/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7175441/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7175441/
https://pubmed.ncbi.nlm.nih.gov/32088511/
https://pubmed.ncbi.nlm.nih.gov/32088511/
https://pubmed.ncbi.nlm.nih.gov/32088511/
https://pubmed.ncbi.nlm.nih.gov/30453254/

Clélia Rejane Antonio Bertoncini, et al., Clinics in Oncology - General Oncology

(Lavandula angustifolia) attenuates renal ischemia/reperfusion injury in ~ 39. Roller S, Ernest N, Buckle J. The antimicrobial activity of high-necrodane
rats through suppression of inflammation, oxidative stress and apoptosis. and other lavender oils on Methicillin-Sensitive and -Resistant
Biomed Pharmacother. 2019;110:9-19. Staphylococcus aureus (MSSA and MRSA). ] Altern Complement Med.

2009;15(3):275-9.
29. Souri F, Rakhshan K, Erfani S, Azizi Y, Nasseri Maleki S, Aboutaleb N. (3

Natural lavender oil (Lavandula angustifolia) exerts cardioprotective  40.Tan BL, Norhaizan ME. Oxidative stress, diet and prostate cancer. World
effects against myocardial infarction by targeting inflammation and ] Mens Health. 2020.
oxidative stress. Inflammopharmacology. 2019;27:799-807.

41. Maf3berg D, Simon A, Haussinger D, Gisselmann G, Conrad H, Hatt H.
30. Akutsu H, Kikusui T, Takeuchi Y, Sano K, Hatanaka A, Mori Y. Alleviating Monoterpene (-)-citronellal affects hepatocarcinoma cell signaling via an
effects of plant-derived fragrances on stress-induced hyperthermia in rats. olfactory receptor. Arch Biochem Biophys. 2015;566:100-9.

Physiol Behav. 2002;75(3):355-60.
ysiol Behav ® 42. Mafiberg D, Hatt H. Human olfactory receptors: Novel cellular functions

31. Kim NS, Lee SD. Comparison of different extraction methods for the outside of the nose. Physiol Rev. 2018;98:1739 -63.
analysis of fragrances from Lavandula species by gas chromatography-

mass spectrometry. ] Chromatogr A. 2002;982(1):31-47. 43.Verma R, Rahman L, Chanotiya C, Verma R, Chauhan A, Yadav A.

Essential oil composition of Lavandula angustifolia Mill. Cultivated in the
32. Goren A, Topgu G, Bilsel G, Bilsel M, Aydogmus Z, Pezzuto JM. The mid hills of Uttarakhand, India. J Serbian Chem Society. 2010;75(3):343-8.
chemical constituents and biological activity of essential oil of Lavandula

stoechas ssp. stoechas. Z Naturforsch C J Biosci. 2002;57:797-800. 44. Sciarrone D, Schepis A, De Grazia G, Rotondo A, Alibrando F, Cipriano

RR, et al. Collection and identification of an unknown component from
. Prashar A, Locke IC, Evans CS. Cytotoxicity of lavender oil and its major Eugenia uniflora essential oil exploiting a multidimensional preparative

components to human skin cells. Cell Prolif. 2004;37(3):221-9. three-GC system employing apolar, mid-polar and ionic liquid stationary
phases. Faraday Discuss. 2019;218:101-14.

3

w

34. Vogel HG. Drug discovery and evaluation: Pharmacological assays. Berlin:
Springer-Verlag; 2008. 45. Bertoncini C, Meneghini R, Galembeck F, Calié6 ML, Carbonel AA, Castro

; RA. Preferential localization of iron in the chromatin of Fe-enriched cells

v

.Bradley BF, Starkey NJ, Brown SL, Lea RW. Anxiolytic effects of
Lavandula angustifolia odour on the Mongolian gerbil elevated plus maze.
J Ethnopharmacol. 2007;111(3):517-25.

is linked to DNA cleavage sites and control of carcinogenesis. ] Cancer Sci
Therapy. 2016;8:213-5.

46. Hawryl A, Hawryt M, Waksmundzka-Hajnos M. Liquid chromatography
fingerprint analysis and antioxidant activity of selected lavender species
with chemometric calculations. PLoS One. 2019;14:¢0218974.

36. Abe S, Maruyama N, Hayama K, Ishibashi H, Inoue S, Oshima H, et al.
Suppression of tumor necrosis factor-alpha-induced neutrophil adherence
responses by essential oils. Mediators Inflamm. 2003;12(6):323-8.

47. Laghezza Masci V, Ovidi E, Taddei AR, Turchetti G, Tiezzi A, Giacomello

37. ?aferera DIéZIOfaS BN, l.)oh;smu MS }? ,C'lfVIS a.nal)'rs'm of es;ent.lz'llll'oﬂs P, et al. Apoptotic effects on hl60 human leukaemia cells induced by
r.or‘n some ree. aromatic plants and their tungitoxicity on Penicillium lavandin essential oil treatment. Molecules. 2020:25(3):538.
digitatum. ] Agric Food Chem. 2000;48(6):2576-81.

38. Cavanagh HMA, Wilkinson JM. Biological activities of lavender essential

oil. Phytother Res. 2002;16(4):301-18.

Remedy Publications LLC., | http://clinicsinoncology.com/ 5 2020 | Volume 5 | Article 1740


https://pubmed.ncbi.nlm.nih.gov/30453254/
https://pubmed.ncbi.nlm.nih.gov/30453254/
https://pubmed.ncbi.nlm.nih.gov/30453254/
https://pubmed.ncbi.nlm.nih.gov/11897262/
https://pubmed.ncbi.nlm.nih.gov/11897262/
https://pubmed.ncbi.nlm.nih.gov/11897262/
https://www.sciencedirect.com/science/article/abs/pii/S0021967302014450
https://www.sciencedirect.com/science/article/abs/pii/S0021967302014450
https://www.sciencedirect.com/science/article/abs/pii/S0021967302014450
https://pubmed.ncbi.nlm.nih.gov/12440714/
https://pubmed.ncbi.nlm.nih.gov/12440714/
https://pubmed.ncbi.nlm.nih.gov/12440714/
https://pubmed.ncbi.nlm.nih.gov/15144499/
https://pubmed.ncbi.nlm.nih.gov/15144499/
https://www.springer.com/gp/book/9783540709954
https://www.springer.com/gp/book/9783540709954
https://www.sciencedirect.com/science/article/abs/pii/S037887410600674X#:~:text=In conclusion exposure to lavender,in anxiety in this sex.
https://www.sciencedirect.com/science/article/abs/pii/S037887410600674X#:~:text=In conclusion exposure to lavender,in anxiety in this sex.
https://www.sciencedirect.com/science/article/abs/pii/S037887410600674X#:~:text=In conclusion exposure to lavender,in anxiety in this sex.
https://pubmed.ncbi.nlm.nih.gov/14668091/
https://pubmed.ncbi.nlm.nih.gov/14668091/
https://pubmed.ncbi.nlm.nih.gov/14668091/
https://pubmed.ncbi.nlm.nih.gov/10888587/
https://pubmed.ncbi.nlm.nih.gov/10888587/
https://pubmed.ncbi.nlm.nih.gov/10888587/
https://pubmed.ncbi.nlm.nih.gov/12112282/
https://pubmed.ncbi.nlm.nih.gov/12112282/
https://pubmed.ncbi.nlm.nih.gov/19249919/
https://pubmed.ncbi.nlm.nih.gov/19249919/
https://pubmed.ncbi.nlm.nih.gov/19249919/
https://pubmed.ncbi.nlm.nih.gov/19249919/
https://pubmed.ncbi.nlm.nih.gov/32648373/
https://pubmed.ncbi.nlm.nih.gov/32648373/
https://pubmed.ncbi.nlm.nih.gov/25513961/
https://pubmed.ncbi.nlm.nih.gov/25513961/
https://pubmed.ncbi.nlm.nih.gov/25513961/
https://pubmed.ncbi.nlm.nih.gov/29897292/
https://pubmed.ncbi.nlm.nih.gov/29897292/
http://www.doiserbia.nb.rs/img/doi/0352-5139/2010/0352-51391000015V.pdf
http://www.doiserbia.nb.rs/img/doi/0352-5139/2010/0352-51391000015V.pdf
http://www.doiserbia.nb.rs/img/doi/0352-5139/2010/0352-51391000015V.pdf
https://pubs.rsc.org/en/content/articlelanding/2019/fd/c8fd00234g#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2019/fd/c8fd00234g#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2019/fd/c8fd00234g#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2019/fd/c8fd00234g#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2019/fd/c8fd00234g#!divAbstract
https://www.hilarispublisher.com/open-access/preferential-localization-of-iron-in-the-chromatin-of-feenriched-cells-islinked-to-dna-cleavage-sites-and-control-of-carcinogenesi-1948-5956-1000415.pdf
https://www.hilarispublisher.com/open-access/preferential-localization-of-iron-in-the-chromatin-of-feenriched-cells-islinked-to-dna-cleavage-sites-and-control-of-carcinogenesi-1948-5956-1000415.pdf
https://www.hilarispublisher.com/open-access/preferential-localization-of-iron-in-the-chromatin-of-feenriched-cells-islinked-to-dna-cleavage-sites-and-control-of-carcinogenesi-1948-5956-1000415.pdf
https://www.hilarispublisher.com/open-access/preferential-localization-of-iron-in-the-chromatin-of-feenriched-cells-islinked-to-dna-cleavage-sites-and-control-of-carcinogenesi-1948-5956-1000415.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0218974
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0218974
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0218974
https://pubmed.ncbi.nlm.nih.gov/31991893/
https://pubmed.ncbi.nlm.nih.gov/31991893/
https://pubmed.ncbi.nlm.nih.gov/31991893/

	Title
	Abstract
	Lavender as a Multipurpose Plant
	Composition and Activities of Essential Oils: Relevance of Anxiolytic Effect
	Lavender as an Integrative Component in Anticancer Therapy
	Final Considerations
	Acknowledgment
	Financial Support
	References
	Figure 1

