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Abstract: Anxiety disorders rank among the most common mental health issues globally, prompt-
ing extensive research into both traditional and alternative treatments. In this context, Citrus au-
rantium essential oil (bitter orange) has attracted scientific interest due to its anxiolytic properties.
This essential oil's pharmacological effects are attributed to its active components, which interact
with key neurotransmitter systems, including the serotoninergic and GABAergic, to exert anxio-
lytic, antidepressant, and sedative effects. Recent studies have explored these properties in various
models, demonstrating Citrus aurantium’s ability to alleviate anxiety-like behaviors in animal mod-
els and manage preoperative anxiety in humans. Despite promising preliminary findings, research
on Citrus aurantium essential oil's efficacy and safety in anxiety treatment presents considerable var-
iability in study design, methodologies, and outcomes. This review aims to synthesize current evi-
dence on the anxiolytic effects of Citrus aurantium essential oil, highlighting its potential therapeutic
applications and the need for further research to clarify its efficacy and safety in clinical settings. By
critically evaluating existing literature, this paper contributes to a deeper understanding of Citrus
aurantium essential oil as a potential non-pharmacological intervention for anxiety disorders, un-
derscoring the importance of continued investigation in this promising area of complementary and
alternative medicine.
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1. Introduction

Anxiety disorders are among the most prevalent mental health conditions world-
wide, affecting a significant portion of the global population [1]. The quest for effective
treatment modalities has led researchers to explore both pharmacological and non-phar-
macological approaches [2]. In recent years, the potential of aromatherapy and essential
oils for alleviating anxiety symptoms has received increased attention [3]. Among the var-
ious essential oils studied, Citrus aurantium, commonly known as bitter orange, has
emerged as a promising candidate due to its purported anxiolytic properties [4, 5].

The pharmacological properties of Citrus aurantium essential oil, attributed to its ac-
tive components, have been the subject of several studies. These investigations have ex-
plored its anxiolytic, antidepressant, and sedative effects through various mechanisms of
action, including interaction with the serotoninergic and GABAergic systems [4, 5]. Pre-
liminary research findings suggest that Citrus aurantium can significantly reduce anxiety-
like behaviors in animal models and may help in managing preoperative anxiety in clini-
cal settings [3, 2]. Despite the growing body of evidence supporting the anxiolytic effects
of Citrus aurantium essential oil, the literature is still evolving, with studies varying in
design, methodology, and outcomes. This variability underscores the need for a critical
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review of the existing evidence to better understand the efficacy, safety, and potential ap-
plication of Citrus aurantium in anxiety treatment [1].

The aim of this narrative critical review is to systematically examine and synthesize
the current research on the use of Citrus aurantium essential oil for anxiety treatment. This
review intends to evaluate the strength of the evidence, identify gaps in the current
knowledge, and suggest directions for future research. Through a comprehensive analy-
sis, this paper seeks to clarify the therapeutic value of Citrus aurantium essential oil in
managing anxiety and contribute to the broader discussion on alternative and comple-
mentary approaches to mental health care.

2. Citrus Aurantium Essential Oil Use overview in anxiety disorders: a pharmacologi-
cal approach

The use of Citrus aurantium (bitter orange) essential oil has shown promising anxio-
lytic effects in both preclinical experiments and clinical conditions. This oil has a complex
chemical composition, which mainly includes monoterpenes and sesquiterpenes such as
limonene, myrcene, linalool, citral, nerol, geraniol, neral, among others [6, 7]. Citrus au-
rantium essential oil has demonstrated beneficial pharmacological effects on the central
nervous system, such as anxiolytic, antidepressant, and sedative effects. These effects can
be attributed to the interaction of the 0il's components with the serotonergic and GABAer-
gic neurotransmitter systems, which are involved in the regulation of mood, sleep, anxi-
ety, and stress [8].

One comprehensive review analyzed preclinical and clinical studies investigating the
anxiety effects of Citrus aurantium and Citrus sinensis essential oils. It concluded that both
oils produce anxiolytic effects, highlighting the potential of Citrus aurantium aromather-
apy to reduce anxiety levels in stressful conditions, including among subjects affected by
chronic myeloid leukemia and preoperative patients, although it noted variability in
study methodologies and called for more complete clinical studies [9, 10].

Some studies suggest that Citrus aurantium essential oil may increase serotonin lev-
els in the brain, a neurotransmitter that promotes well-being and happiness. The oil may
also inhibit the reuptake of serotonin by neurons, prolonging its action. In addition, the
oil can stimulate 5-HT1A receptors, which are responsible for mediating the anxiolytic
and antidepressant effects of serotonin [8]. In a study focused on the anxiolytic-like activ-
ity of Citrus aurantium essential oil mediated by 5-HT(1A)-receptors, it was demonstrated
that the essential oil could significantly affect anxiety-related behaviors in mice, suggest-
ing the involvement of serotoninergic pathways in its mode of action [4]. Another clinical
trial evaluated the effect of Citrus aurantium aroma (neroli oil) inhalation on patients with
acute coronary syndrome (ACS). This double-blind, placebo-controlled randomized trial
showed significant reduction in anxiety scores after the intervention with no observed
side effects, indicating that aromatherapy with Citrus aurantium could be a safe and effi-
cient method to reduce anxiety in ACS patients [5].

Furthermore, a single-blind, randomized controlled trial investigating the effective-
ness of Citrus aurantium essential oil on anxiety in patients undergoing coronary angi-
ography found significant reductions in anxiety scores and vital signs (such as blood pres-
sure and pulse rate) in the intervention group compared to the control group. This study
supports the inhalation of Citrus aurantium essential oil as an effective method for reduc-
ing anxiety and stress levels in patients undergoing medical procedures [3].

These studies collectively suggest that Citrus aurantium essential oil has a notable po-
tential for reducing anxiety through various mechanisms, including interaction with neu-
rotransmitter systems, and providing a calming effect in clinical settings. However, as
highlighted in the literature, there is a need for further research to fully establish its effi-
cacy and safety profile across different populations and settings.
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3. Anxiety Reduction in Animal Models based on Citrus Aurantium Essential Oil Use

Research in animal models and clinical settings has explored its anxiolytic effects and
potential applications in treating psychiatric disorders such as depression, anxiety, and
insomnia. In animal models, the essential oil of Citrus aurantium has shown anxiolytic ef-
fects in various behavioral tests, such as the elevated plus maze, open field test, forced
swimming test, and social interaction test [11]. These effects may be mediated by the mod-
ulation of the serotonergic and GABAergic systems, as well as by the reduction of oxida-
tive stress and inflammation in the brain [10, 11].

In clinical settings, the essential oil of Citrus aurantium has been used to reduce pre-
operative anxiety in patients undergoing minor surgeries, such as colonoscopy, outpatient
surgery, and cardiac surgery. Studies have compared Citrus aurantium essential oil with
placebo, oxazepam, or lavender, and found that Citrus aurantium essential oil was effec-
tive in lowering anxiety scores measured by scales such as the State-Trait Anxiety Inven-
tory (STAI) and the Amsterdam Preoperative Anxiety and Information Scale (APAIS).
Additionally, Citrus aurantium essential oil did not cause significant adverse effects, such
as excessive sedation or hemodynamic changes [12].

Other clinical applications of Citrus aurantium essential oil include the treatment of
anxiety associated with depression, irritable bowel syndrome, menopause, and chronic
pain [4]. However, these studies are limited in number, sample size, methodological qual-
ity, and consistency of results, and further investigation is required to confirm the efficacy
and safety of Citrus aurantium essential oil in these conditions. Therefore, Citrus au-
rantium essential oil may have anxiolytic properties in animal models and in clinical con-
texts, especially in reducing preoperative anxiety. However, more clinical studies are
needed to assess the optimal dose, route of administration, duration of treatment, and
possible side effects of Citrus aurantium essential oil for therapeutic use.

4. Safety and Efficacy of Citrus Aurantium Essential Oil Use

The essential oil of Citrus aurantium is generally considered safe when used in ap-
propriate doses and for short periods of time. However, some adverse effects have been
reported, such as skin irritation, photosensitivity, allergy, headache, nausea, tachycardia,
hypertension, and interaction with medications [13]. The essential oil of Citrus aurantium
contains substances like synephrine, octopamine, and tyramine, which can stimulate ad-
renergic receptors and increase blood pressure, heart rate, and metabolism. These sub-
stances can be dangerous for people with cardiovascular diseases, diabetes, hyperthyroid-
ism, glaucoma, enlarged prostate, or those using monoamine oxidase inhibitors (MAOQOIs)
[14].

The essential oil of Citrus aurantium may also interfere with the action of some med-
ications, such as antidepressants, anticoagulants, antihypertensives, anticonvulsants, an-
tidiabetics, antifungals, antibiotics, antineoplastics, among others. Therefore, it is recom-
mended to consult a doctor before using Citrus aurantium essential oil if you are taking
any of these medications or others that may interact [13].

The safety of prolonged use of Citrus aurantium essential oil has not been well estab-
lished. Some studies suggest that chronic use may cause hepatic, renal, cardiac, and neu-
rological toxicity, as well as dependence and tolerance. Therefore, it is advisable to use
Citrus aurantium essential oil with caution and under medical supervision [13, 14]. Thus,
Citrus aurantium essential oil may have anxiolytic effects, but it can also present adverse
effects and contraindications, depending on the dose, duration of use, and the health con-
ditions of the user. It is important to assess the risks and benefits of Citrus aurantium
essential oil before using it for the treatment of anxiety.
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5. Conclusion

The narrative review presented demonstrates the potential of Citrus aurantium essen-
tial oil, commonly known as bitter orange, in the treatment of anxiety. Through a compre-
hensive analysis of the existing literature, it is observed that Citrus aurantium essential oil
has anxiolytic, antidepressant, and sedative properties attributed to its interaction with
the serotonergic and GABAergic neurotransmitter systems. Studies in both animal models
and clinical contexts suggest a significant reduction in behaviors associated with anxiety,
standing out as a promising alternative for the management of preoperative anxiety and
other stressful conditions.

The safety of using this essential oil is considered acceptable in appropriate doses
and for short periods, although adverse effects such as skin irritation, photosensitivity,
and potential drug interactions have been reported. However, the review also highlights
the methodological variability of the studies and the need for more research to conclu-
sively establish the efficacy and safety of using Citrus aurantium essential oil in different
populations and contexts. Therefore, while Citrus aurantium essential oil offers a promis-
ing alternative for the treatment of anxiety, it is imperative that future research be directed
at elucidating optimal dosages, routes of administration, duration of treatment, and pos-
sible side effects. This will ensure a safe and effective application of this therapeutic ap-
proach. Additionally, it is recommended that the use of Citrus aurantium be accompanied
by medical guidance, especially for individuals with pre-existing health conditions or who
are taking medications that may interact with its components. In short, Citrus aurantium
essential oil stands out as a valuable candidate in the spectrum of complementary treat-
ments for anxiety, although its implementation should be cautious and based on robust
evidence.
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