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Abstract: Ethnopharmacology evidence indicates that most essential oils extracted from herbal materials have
positive medicinal effects. Some products from species like C.nardus have demonstrated many positive therapeutic
activities in the human body. The current study aims to emphasis the anti-inflammatory and anti-microbial effects of
essential oils and their possible medical effects in alternative medicine. Information gathered from the search activity
is analyzed through a systematic review of previous studies underpinned by the PICO framework. The study
established that many of these products exhibit anti-microbial and radical scavenger, anticancer, anti-inflammatory,
antiviral, and antioxidant properties, which can help the human body defend against cellular oxidation reactions or
pathogens. For instance, volatile oils from C.nardus and jasmine have shown potent antioxidant activities against
ABTS+ and DPPH cations. The study recommends that future research look at the inhibition of inflammatory signal
pathways to expound the anti-inflammatory mechanisms of essential oils.
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1. Introduction

Natural products frequently used in alternative
medicine, including volatile oils, are widely used for
bactericidal purposes (Salem et al., 2019). On the other
hand, Franz and Novak (2020) emphasized that
essential oils are attractive sources of anti-tumor and
chemo-preventive drugs. Today, ethnopharmacology
evidence indicates that ethereal oils have many
properties that justify their use in various fields,
including being an anti-inflammation agent (Zhang et
al., 2021). Along the same line, Intaraphairot and
Khaing (2022) hold that these products are potential
sources for the development of molecules associated
with anti-proliferative activities and anti-microbial
effects for the future treatment of cancer. For instance,
some products, such as C. nardus, are mainly
recognized for their anti-microbial, anti-inflammatory,
and anti-oxidant properties.

Essential oils, also known as aetheroleum,
volatile, or ethereal,are concentrated hydrophobic
fluids made of volatile chemical composites extracted
from plant compounds (Reddy, 2019). There are more
than ninety commonly used essential oils, including
lavender, peppermint, sandalwood, chamomile, and
bergamot. Each of these oils is linked with specific
health claims. For instance, while jasmine is used to
help with childbirth, reduce depression, and control
libido, tea tree is commonly used to boost immunity
and fight infections. On the other hand, ylang-ylang is
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widely used to treat skin conditions, nausea, and
headaches (Pavela et al., 2020).

Previous studies have shown the possible
medical effects of some essential oils on the human
body (Heuberger, 2020). This study aims to determine
essential oils’ anti-inflammatory and anti-microbial
effects in alternative medicine.

Anti-Microbial Properties of Essential Oils

As supported by Ebadollahi et al. (2020),
essential oils extracted from the aromatic plant are
commonly used in many industries, especially in the
pharmaceutical and food industry, because of their
anti-microbial,  phytotoxic, anti-oxidant, anti-
inflammatory, and neuroprotective properties. Along
this line, Datta and Seal (2020) emphasized that these
products are associated with low cytotoxicity,
reducing intoxication risks.

In the pharmaceutical industry, ethereal oils are
potential suppliers of new-fangled active molecules
essential in fighting against resistant pathogens,
including bacteria and fungi (Bogavac et al., 2022).
Similarly, Ebadollahi et al. (2020) underscored that
these products could significantly preserve quality
characteristics in the food industry. In addition, Zhang
et al. (2021) posited that essential oils could be used
for encapsulation or as a potential preservative for
food packaging.
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Anti-Inflammatory Properties of Essential Oils

Khairan et al. (2019) point to inflammation as a
host defense mechanism in the human body after its
damage when it is infected. It is a defense mechanism
against tissue damage or infections (Varga et al., 2017).
The scholar holds that when inflammation is not
treated in time, it might result in various diseases,
including atherosclerosis, cancer, eye diseases, or
autoimmune diseases, such as inflammatory bowel
diseases. According to Biasucci and Liuzzo (2018),
inflammation could cause cardiovascular diseases,
Alzheimer’s, diabetes, and arthritis.

However, Siddiqui (2021) asserted that volatile
oils are natural products from plant extracts that can
suppress various forms of inflammation. Singh (2022)
supported that essential oils can condense
inflammations because they regulate the production of
inflammatory cytokines in relaying signals for
multiple pathways. For this reason, Gu et al. (2018)
supported that these products are anticipated to be used
as alternative medicine or as effective therapeutic
benefits for anti-inflammatory illnesses. While finding
effective drugs for controlling inflammation has been
challenging for an extended period, Varga et al. (2017)
suggested that today, essential oils have been
recognized as the most promising anti-inflammatory
drugs.

Problem Statement

Previous studies have shown that essential oils
such as rose, lemon, and chamomile are frequently
used for therapeutic benefits. According to Mohamed
and Salem (2020), aromatherapy has been used for
several decades as an alternative medicine in which the
healing effects of essential oils are ascribed to
aromatic plant extracts. Ethereal oils might help
reduce anxiety, relieve stress, improve mood, or
induce relaxation (Glassman, 2018). Nevertheless,
there is insufficient evidence that volatile oils could
treat all conditions efficiently. Friedman (2017)
supported that children might be susceptible to the
toxic effects of essential oils due to improper use. The
scholar holds that improper execution of aromatherapy
could cause harmful reactions, including skin irritation,
inflammation, or other allergic reactions. Therefore,
improper application of essential oils could be
poisonous if wrongly ingested or absorbed through the
skin.

Aims and objectives of the Study
The study aims to determine the following:
1. The anti-inflammatory and anti-microbial effects
of essential oils.
2. The possible medical effects of some essential
oils in alternative medicine
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Research Question

In children (P), what are the anti-inflammatory
and anti-microbial effects of essential oils (I) in
alternative medicine (O) compared with adults (C)
after twelve months of intervention (T)?

Rationale of the Study

Volatile oils’ anti-inflammatory and anti-
microbial effects are essential in food and alternative
medicine (Abid & Yahya, 2022). The study outcome is
helpful for the food and the pharmaceutical industry.
For instance, the information gained through this study
is crucial for the pharmaceutical industry in that some
volatile oils could be potential sources of new
medicines, including antiviral, antibacterial,
antifungal, antiseptic, anti-parasitic, or anti-oxidant, to
fight against resistant pathogens.

2. Methodology
Search Strategy

The study assumes a qualitative research
approach to answer its research question. For inclusion
and exclusion conditions, the study’s data collection
technique is directed by the research topic and its
weighted problem take in determining the anti-
inflammatory and anti-microbial effects of essential
oils and their possible medical effects in alternative
medicine. The search strategy is carried out through
credible search engines such as PubMed, Medline, and
DISCOVER. Information gathered from the search
activity is analyzed through a systematic review of
previous studies underpinned by the PICO framework.

The following key phrases were used to find
relevant information for this study: anti-inflammatory
effects of essential oils, volatile oils, or ethereal oils,
anti-microbial effects of essential oils, aetheroleum,
alternative medicine, and aromatherapy. For
truncation purposes, the scholar used the terms “anti-
inflammatory and anti-microbial effects of essential
oils” to filter articles with the most appropriate
information for this study.

The search activity was done on 8 January 2023.
Using the CASP tool 2019, duplicate records were
eliminated by the researcher grounded on their titles
and abstracts and through full-text screening. The
CASP tool was essential in finding and evaluating the
journals to certify they were suitable for the study. As
shown in the Prisma-P flowchart, the researcher
filtered only scholarly articles or journals with
valuable outcomes for the current study. Thus, built on
their reliability and eligibility, the researcher filtered
the scholarly articles from one hundred and twenty-
four articles to nine records by checking for the clarity
of their findings and the study objectives.
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Figurel. The Prisma-P flowchart for Data Collection
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Study Selection for Data Extraction

In light of data extraction, the scholar certified
that the scholarly journals, articles, and credible
research papers were cautiously selected and filtered,
steered by the CASP tool to guarantee that only articles
with relevant information were included for analysis.
Significantly, underpinned by the PICO framework,
the search process focused solely on the most credible
sources, including peer-reviewed articles, to reduce
the number of similar studies.

3. Results and Discussion
Anti-oxidant, Antiviral, and Anti-microbial Effects
of Essential Oils

According to Luis et al. (2017), anti-microbial
agents are primarily administered as antibiotic
medications to control human infections. Besides,
Sinha and Pick (2020) asserted that most of these non-
herbal products could cause adverse side effects, such
as increased reactive oxygen species in the body. Their
findings showed that reactive oxygen species are
hazardous to body functions, increasing potential
health risks. They also play a significant role in
developing cancer cells in the body (Pan et al., 2021).

Due to the possible harmful effects of most
chemical anti-microbial agents, natural products such
as volatile oils would be ideal for treating microbial
infections. The current study indicates that most
essential oils extracted from herbal materials have
shown positive medicinal effects. Some products from
species like C. nardus have demonstrated many
positive therapeutic activities in the human body. Asif
et al. (2021) supported that essential oils are
recognized for their anti-microbial, anticancer, anti-
inflammatory, antiviral, and anti-oxidant properties. In
a similar study, Elsayed et al. (2023) established that
volatile oils could play a significant role in drug
synthesis and development to kill microorganisms or
stop their growth due to these properties. These
products can be used in various biological applications,
including skin regeneration, treatment of neural and
cardiovascular diseases in alternative medicine, and
cancer therapy.

Furthermore, the current study has revealed that
most essential oils are potential sources of diverse
medicinal molecules. Kell et al. (2020) supported that
many of these products exhibit anti-microbial and
radical scavenger properties, which can help the
human body defend against cellular oxidation
reactions or pathogens. Thus, from
ethnopharmacology evidence, it is apparent that
ethereal oils, including lavender, peppermint,
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sandalwood, chamomile, and bergamot,can play a
significant role in the development and synthesis of
different types of herbal products due to their anti-
oxidant, anti-microbial, and antiviral potential for
therapeutic benefits.

While the current study showed that plants are
potential sources of anti-oxidant molecules, previous
studies have highlighted the strong anti-oxidant
potential of ethereal oils extracted from medicinal
plants. For instance, volatile oils from C.nardus and
jasmine have demonstrated potent anti-oxidant
activities against ABTS++ and DPPH cation radicals
(Makkiah et al., 2019). In another study, Nouri et al.
(2020) found that gallic acid activity has more
significant effects of anti-oxidant, anti-microbial, and
antiviral effects in defending the body against
pathogens. In addition, Fuhrman et al. (2008) showed
that volatile oils from C. nardushave anti-oxidant
activities, which help the body to protect against
various cellular oxidation reactions.

Anti-inflammatory Effects of Essential Oils.

From the analysis, it is apparent that some
extracts of essential oils from herbs have anti-
inflammatory effects. The study established that
volatile oils effectively reduce inflammation as they
regulate the production of inflammatory cytokines that
enhance the transmission of multiple signals along
different pathways. In addition, the study established
that the inhibition process of lipoxygenase by most
essential oils, including ylang-ylang, lavender,
peppermint, sandalwood, chamomile, and bergamot, is
concentration-dependent. The results concur with Asif
et al. (2021), who established virtually no inhibition at
low concentrations of about 0.083 milligrams per
milliliter. They revealed that inhibition was noted at a
higher concentration of about 2.2 milligrams per
milliliter (25 + 3%).

As Fuhrman et al. (2008) suggested, these anti-
inflammatory activities could be well-explained by
ethereal oils’ high citronellal concentration, which is
nearly 33.1%. These results corroborate those of
(Elgazar et al., 2019). In addition, previous studies
have found strong anti-inflammatory activities of
citronellal (Elsayed et al., 2023). Although Elsayed et
al. (2023) showed anti-inflammatory activities of
monoterpenes aldehydes, Pan et al. (2021)
underscored that the specificity of every compound in
this group could contribute positively or negatively to
increasing or diminishing the inhibition activities.

Of late, it has been revealed that various active
components of essential oils can regulate the immune
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state of the human body to reduce inflammation
(Biasucci& Liuzzo, 2018). The scholar holds that the
main components of volatile medicinal oils include a
mixture of many compounds, including sesquiterpene
and monoterpene. In their support, Luis et al. (2017)
emphasized that these products have antibacterial,
anti-depression, antianxiety, sedative, acaricidal,
antiviral, and anti-inflammatory properties.

Along the same line, Elgazar et al. (2019)
emphasized that the anti-inflammatory effect of
volatile oils of traditional and alternative medicine is
mainly realized through the induction of nitric oxide
synthase or various cytokines and through the
regulation of cyclooxygenase, which play a significant
role in the regulation of the inflammation process.

Anti-proliferative Effects of Essential Oils.

The current study established that the putative
anti-tumor characteristics of essential oils are directly
related to the anti-proliferative activities of body cells.
The results showed that volatile oils inhibit the
proliferation of HeLa and LNCaP cancer cells. Anti-
proliferative activities of geraniol and citronellal have
been reported (Makkiah et al., 2019). However, most
essential oils alter cell proliferation due to their high
level of monoterpene, which is well-known for its
anticancer potential. Thus, volatile oils remain a stable
source for identifying biologically active sources for
developing molecules associated with  anti-
proliferative activities and anti-microbial effects for
future cancer treatment.

Conclusion and Recommendation
Ethnopharmacology evidence indicates that most
essential oils extracted from herbal materials have
positive medicinal effects. Some products from
species like C. nardus have demonstrated many
positive therapeutic activities in the human body. The
study established many of these products exhibit anti-
microbial and radical scavenger, anticancer, anti-
inflammatory, antiviral, and antioxidant properties,
which can help the human body defend against cellular
oxidation reactions or pathogens. For instance, volatile
oils from C.nardus and jasmine have shown potent
antioxidant activities against ABTS+e and DPPH
cations. Further research should look at the inhibition
of inflammatory signal pathways to expound the anti-
inflammatory mechanisms of essential oils.

References
[1]. Abid, K. Y., & Yahya, M. Q. (2022). Anti-
microbial and anti-oxidant  activities

http://www.lifesciencesite.com

[2].

[3].

[4].

[5].

[6].

[7].

[8].

[9].

[10].

12

of essential oils derived from some citrus peel.
Military Medical Science Letters.
https://doi.org/10.31482/mmsl.2022.025

Asif, M., Saleem, M., Saadullah, M., Yaseen,
H. S., & Al Zarzour, R. (2021). Correction:
Covid-19 and therapy with essential oils

having antiviral, anti-inflammatory, and
immunomodulatory properties.
Inflammopharmacology, 29(2), 577-577.

https://doi.org/10.1007/s10787-021-00788-w
Biasucci, L. M., & Liuzzo, G. (2018).
Inflammatory diseases: Inflammation and
cardiovascular disease. ESC CardioMed,
1107-1109.
https://doi.org/10.1093/med/9780198784906.
003.0277

Bogavac, M. A., Peri¢, T. M., Miskovi¢, J., &
Karaman, M. (2022). Anti-microbial and toxic
effects of Boswellia Serrata Roxb. and Mentha
Piperita Linn. essential oils on vaginal
inhabitants. Medicines, 9(12), 62.
https://doi.org/10.3390/medicines9120062
Datta, S., & Seal, T. (2020). Anti-diabetic,
anti-inflammatory and anti-oxidant properties
of four underutilized ethnomedicinal plants:
An in vitro approach.
https://doi.org/10.21203/rs.3.rs-93293/v1
Ebadollahi, A., Ziaee, M., &Palla, F. (2020).
Essential oils extracted from different species
of the Lamiaceae plant family as prospective
bioagents against several detrimental pests.
Molecules, 25(7), 1556.
https://doi.org/10.3390/molecules25071556
Elgazar, A. A., Knany, H. R., & Ali, M. S.
(2019). Insights on the molecular mechanism
of anti-inflammatory effect of formula from
Islamic traditional medicine: An in-silico
study.  Journal of  Traditional and
Complementary Medicine, 9(4), 353-363.
https://doi.org/10.1016/j.jtcme.2018.09.004
Elsayed, H. E., El-Deeb, E. M., Taha, H., Taha,
H. S., Elgindi, M. R., &Moharram, F. A.
(2023). Essential oils of Psidium cattleianum
Sabine leaves and flowers: Anti-inflammatory
and cytotoxic activities. Frontiers in
Chemistry, 11.
https://doi.org/10.3389/fchem.2023.1120432
Franz, C., & Novak, J. (2020). Sources of
Essential Oils. Handbook of Essential Oils,
41-83.
https://doi.org/10.1201/9781351246460-3
Friedman, M. (2017). Anti-microbial activities
of plant essential oils and their components
against antibiotic-susceptible and antibiotic-
resistant foodborne pathogens. Essential Qils

lifesciencej@gmail.com



http://www.lifesciencesite.com/
http://www.lifesciencesite.com/
mailto:lifesciencej@gmail.com

Life Science Journal 2023;20(3)

http://www.lifesciencesite.com!l S.ZI

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[181].

[19].

[20].

and Nanotechnology for Treatment of
Microbial Diseases, 14-38.
https://doi.org/10.1201/9781315209241-2
Fuhrman, B., Rosenblat, M., & Aviram, M.
(2008). Pomegranate phenolic anti-oxidant
activities protect against cardiovascular
diseases. Phytochemicals, 135-154.
https://doi.org/10.1201/9781420061383.ch8
Glassman, R. (2018). The role of reiki in the
medical setting to reduce stress and relieve
anxiety. Journal of Psychology &
Psychotherapy, 08.
https://doi.org/10.4172/2161-0487-c4-031
Gu, W., Wang, Y., Qiu, Z., Dong, J., Wang, Y.,
& Chen, J. (2018). Mitogen-activated protein
kinase signaling is involved in nonylphenol-
induced proinflammatory cytokines secretion
by BV2 microglia. Journal of Applied
Toxicology, 38(7), 958-967.
https://doi.org/10.1002/jat.3602

Heuberger, E. (2020). Effects of essential oils
on human cognition. Handbook of Essential
Oils, 345-371.
https://doi.org/10.1201/9781351246460-12
Intaraphairot, T., &Khaing, E. M. (2022).
Anti-microbial and anti-colorectal cancer
activities of some volatile oils. Key
Engineering  Materials, 914, 99-104.
https://doi.org/10.4028/p-t7pc4j

Kell, D. B., Heyden, E. L., & Pretorius, E.
(2020). The biology of lactoferrin, an iron-
binding protein that can help defend against
viruses and bacteria. Frontiers in Immunology,
11. https://doi.org/10.3389/fimmu.2020.01221
Khairan, Muhammad, S., &Diah, M. (2019).
Patchouli (pogostemonCablinBenth):
Chemistry, biology, and anti-inflammatory
activities: A Review. Proceedings of the 2nd
International Conference of Essential Oils.
https://doi.org/10.5220/0009956600670073
Luis, A., Duarte, A., Pereira, L., &Domingues,
F. (2017). Chemical profiling and evaluation
of anti-oxidant and anti-microbial properties
of selected Commercial Essential Oils: A
Comparative Study. Medicines, 4(2), 36.
https://doi.org/10.3390/medicines4020036
Makkiah, M., Salaki, C. L., &Assa, B. (2019).
EfektivitasEkstrakSerai Wangi (Cimbopogon
Nardus L.) sebagailarvasidaNyamuk Aedes
aegypti (the effectiveness of citronella extract
(Cymbopogon Nardus) as larvaside of Aedes
aegypti). JURNAL BIOS LOGOS, 10(1), 1.
https://doi.org/10.35799/jb1.10.1.2020.26920
Mohamed, shimaa, & Salem, A. (2020). Anti-
microbial effects of some essential oils and

http://www.lifesciencesite.com

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

13

honey on some pathogenic bacteria in chicken
meat. Benha Veterinary Medical Journal,
39(1), 180-183.
https://doi.org/10.21608/bvmj.2020.25900.11
90

Nouri, A., Heibati, F., &Heidarian, E. (2020).
Gallic acid exerts anti-inflammatory, anti-
oxidative stress, and nephroprotective effects
against paraquat-induced renal injury in male
rats. Naunyn-Schmiedeberg’s Archives of
Pharmacology, 394(1), 1-9.
https://doi.org/10.1007/s00210-020-01931-0
Pan, G., Li, Y., Che, X., Tian, D., Han, W.,
Wang, Z., Zhao, Y., Ren, S., Xu, Y., Hao, G,
Guo, M., Xiao, N., & Kong, F. (2021). New
Thio-compounds and monoterpenes with anti-
inflammatory activities from the fungus
aspergillus sp.. CYH26. Frontiers in
Microbiology, 12.
https://doi.org/10.3389/fmicb.2021.668938
Pavela, R., Maggi, F., Giordani, C.,
Cappellacci, L., Petrelli, R., &Canale, A.
(2020). Insecticidal activity of two essential

oils used in perfumery (ylangylang and
frankincense). Natural Product Research,
35(22), 4746-4752.

https://doi.org/10.1080/14786419.2020.17154
03

Reddy, D. N. (2019). Essential oils extracted
from medicinal plants and their applications.
Natural Bio-Active Compounds, 237-283.
https://doi.org/10.1007/978-981-13-7154-7_9
Salem, A., Abou El Roos, N., & Nassar, Y.
(2019). Anti-microbial effects of some
essential oils on the foodborne pathogen
campylobacter jejuni. Benha Veterinary
Medical Journal, 36(1), 65-70.
https://doi.org/10.21608/bvmj.2019.83232
Siddiqui, A. (2021). Potential of plant extracts
to combat various pathogenic clinical isolates:
An in vitro analysis. IBRAS.
https://doi.org/10.37962/ibras/2021/80

Singh, S. (2022). Can essential oils be a potent
alternative  of  synthetic  anti-oxidants?
Advances in  Clinical Toxicology, 7(1).
https://doi.org/10.23880/act-16000229

Sinha, A., & Pick, E. (2020). Fluorescence
detection of increased reactive oxygen species
levels in saccharomyces cerevisiae at the
diauxic shift. Methods in Molecular Biology,
81-91.  https://doi.org/10.1007/978-1-0716-
0896-8 7

Varga, Z., Sabzwari, S. rafay, &Vargova, V.
(2017). Cardiovascular risk of nonsteroidal
anti-inflammatory ~ drugs:  An  under-

lifesciencej@gmail.com



http://www.lifesciencesite.com/
http://www.lifesciencesite.com/
mailto:lifesciencej@gmail.com

Life Science Journal 2023;20(3)

http://www.lifesciencesite.com!l S.ZI

[30].

recognized public health issue. Cureus.
https://doi.org/10.7759/cureus.1144

Zhang, M., Chen, X., &Radacsi, N. (2021).
New tricks of old drugs: Repurposing non-

http://www.lifesciencesite.com

14

chemo drugs and dietary phytochemicals as
adjuvants in anti-tumor therapies. Journal of
Controlled Release, 329, 96-120.
https://doi.org/10.1016/j.jconrel.2020.11.047

3/16/2023

lifesciencej@gmail.com



http://www.lifesciencesite.com/
http://www.lifesciencesite.com/
mailto:lifesciencej@gmail.com

