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RESUMO: A ansiedade em pacientes odontoldgicos ¢ um problema tanto para os cirurgides-dentistas
quanto para os pacientes. Assim, terapias que visam controlar essa questio e, assim, favorecer a
colaboragao do paciente durante o tratamento, tornam-se fatores frequentemente estudados em busca da
melhor alternativa para seu controle adequado. Portanto, o objetivo deste trabalho ¢ revisar a literatura
acerca do uso de fitoterapicos no controle da ansiedade odontolégica. A busca bibliografica foi realizada
nas bases de dados ScienceDirect, Web of Science, Scielo, Pubmed, The Cochrane Library. 57 artigos
foram incluidos neste estudo. As evidéncias da pesquisa apontam a 1 aleriana officinalis e Passiflora incarnata
como os fitoterapicos mais estudados para o controle da ansiedade, inclusive sao investigados seus efeitos
adversos. Estudos comprovam a relativa seguranca no uso desses medicamentos, bem como sua eficacia,
baixo custo, menor concentragdo de principios ativos com melhores efeitos e menores efeitos colaterais
quando comparados aos benzodiazepinicos. Porém, o uso dessas plantas medicinais requerem maiores
esclarecimentos quanto a sua real eficacia, dosagem correta e efeitos colaterais na sedagao consciente em
Odontologia.

Palavras-chave: Ansiedade, Fitoterapia, Odontologia.

PHYTOTHERAPEUTIC AGENTS ON ANXIETY CONTROL IN DENTISTRY: A LITERATURE REVIEW

ABSTRACT: Anxiety in dental patients is a problem for both dental surgeons and patients. Thus,
therapies that aim to control this anxiety and thus favor the patient's collaboration during treatment
become factors frequently studied in search of the best alternative for this purpose. Therefore, the
objective of this work is to review in the literature the use of herbal medicines in the control of dental
anxiety. The bibliographic search was carried out in the databases ScienceDirect, Web of Science, Scielo,
Pubmed, The Cochrane Library. 57 articles were included in this study. Research evidence points to
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Valeriana officinalis and Passiflora incarnata as the most studied herbal medicines for controlling anxiety and
adverse effects. Studies prove the relative safety in the use of these drugs, as well as their effectiveness,
low cost, less concentration of active ingredients with better effects and lesser side effects when compared
to benzodiazepines. However, the use of these medicinal plants requires further clarification as to their
real effectiveness, correct dosage and side effects in conscious sedation in Dentistry.

Keywords: Anxiety, Dentistry, Phytotherapy.

AGENTES FITOTERAPEUTICOS SOBRE EL CONTROL DE LA ANSIEDAD EN ODONTOLOGIA:
REVISION DE LA LITERATURA

RESUMEN: La ansiedad en los pacientes dentales es un problema tanto para los cirujanos dentales
como para los pacientes. Asi, las terapias que tienen como objetivo controlar esta ansiedad y asi favorecer
la colaboracion del paciente durante el tratamiento se convierten en factores frecuentemente estudiados
en busca de la mejor alternativa para tal fin. Por tanto, el objetivo de este trabajo es revisar en la literatura
el uso de medicamentos a base de hierbas en el control de la ansiedad dental. La biasqueda bibliografica
se realizo en las bases de datos ScienceDirect, Web of Science, Scielo, Pubmed, The Cochrane Library.
En este estudio se incluyeron 57 articulos. La evidencia de la investigacion apunta a Valeriana officinalis y
Passiflora incarnata como las hierbas medicinales mas estudiadas para controlar la ansiedad y los efectos
adversos. Los estudios demuestran la relativa seguridad en el uso de estos farmacos, asi como su
efectividad, bajo costo, menor concentracién de principios activos con mejores efectos y menores efectos
secundarios en comparacion con las benzodiazepinas. Sin embargo, el uso de estas plantas medicinales
requiere una mayor aclaraciéon en cuanto a su efectividad real, correcta dosificacion y efectos secundarios
en la sedacion consciente en Odontologia.

Palabras clave: Ansiedad, Fitoterapia, Odontologfa.
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INTRODUCTION

Anxiety is an important component of patients' stress in the dental office, which affects 10
to 60% of the population (Deogade & Suresan, 2016). Despite technological and scientific advances and
the improvement of techniques, mainly for pain control, dental treatment can still awaken the feeling of
fear, the intensity of which fluctuates between one patient and another (Dantas et al., 2016; Facco &
Zanette, 2017; da Cunha et al., 2021;). Invasive dental procedures, such as anesthesia, are related to fear
and anxiety. In addition, these feelings may be related to culture, previous experience and gender (Vanhee
et al., 2020). All this uncomfortable situation can cause even the calmest patients to have anxiety peaks

before the treatment sessions (Araujo et al., 2018; Farah et al., 2019; da Cunha et al., 2021).

Anxiety may have a negative impact on dental treatment which can culminate in damage to
oral health (Pinheiro et al., 2014; da Cunha et al., 2021). Anxious, fearful, or phobic patients delay or
avoid seeking oral health care, despite needing treatment (Deogade & Suresan, 2016; Aradjo et al., 2018).
In addition, the symptoms of anxiety may disturb the performed dental procedure, thus compromising
patient safety and quality of treatment (Facco & Zanette, 2017) and even leading to damage to their
quality of life (da Cunha et al., 2021).

To circumvent this situation and control patients' anxiety, several pharmacological and non-
pharmacological interventions can be used. When only non-pharmacological approaches are insufficient,
sedation techniques can be used to control this sensation (Gordon et al., 2013; da Cunha et al., 2021).
This technique is called minimal sedation and is defined by the American Dental Association as the
“minimally depressed level of consciousness that allows the patient to keep their airways functioning
independently and respond to physical stimuli and verbal commands” (Mancuso et al., 2004; da Cunha
et al., 2021).

The administration of oral tranquilizing drugs is an alternative for conscious sedation.
Premedication controls stress triggered by the performed procedure, making the patient calm and
cooperative (Loeffler, 1992). The drugs that are commonly used in dentistry are the oral benzodiazepines
which provide reduction of basal metabolism, salivary flow and vomit reflex, and relaxation of skeletal

muscles (Pinheiro et al., 2014).

However, despite its low toxicity, benzodiazepines may present adverse reactions such as
exanthema, nausea, and headache. They can also potentiate the effect of ethyl alcohol and promote the
paradoxical effect (Pinheiro et al., 2014). In addition, they may trigger adverse effects such as sleepiness,
mental confusion, anterograde amnesia, decreased motor coordination, and psychomotor effect
(Fajemiroye et al., 2016; Farah et al., 2019; da Cunha et al., 2021). These unwanted effects cause new
alternatives for minimal sedation in dental offices to be researched (Aratjo et al., 2018; Farah et al., 2019;
da Cunha et al., 2021).

Phytoterapy has been widely used and generally accepted as established treatment of
depressive disorders, leading to the investigation of its potential as a treatment form of various anxiety
disorders (Kinrys et al., 2009; Liu et al., 2015; Fajemiroye et al., 2016). Phytotherapy is defined as the
treatment of ailments using fresh vegetables, plant drugs, or vegetable extracts prepared with these type

of raw material (Fajemiroye et al., 2016).
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The objective of this study is to review the literature and arouse the interest of health
professionals, especially dental surgeons, to develop controlled trials testing the efficacy of
phytotherapeutic medication, which can be a viable and safe alternative to control anxiety in Dentistry,

without the occurrence of unpleasant sensations to the patients.

PHYTOTHERAPY

Herbal medicines with anxiolytic and hypnotic properties have aroused growing interest in
different areas of medicine due to the low incidence of side effects (Farah et al., 2019). Research in the
area of plant-based psychopharmacology has revealed a variety of promising drugs that may provide
benefits in the treatment of general anxiety and specific anxiety disorders (Sarris et al., 2013; Liu et al,,
2015).

Recently, the area of plant-based psychopharmacology has received much attention from
researchers. There is a variety of described mechanisms of action of medicinal plants used to treat
depression, anxiety and insomnia, involving the reuptake of monoamines, which affects the activity of
the neuroreceptor and the transporter channel, modulating neuronal communication or the
hypothalamic-pituitary-adrenal axis (Liu et al., 2015).

The mechanism of action of medicinal plants that have anxiolytic properties usually exert
effects on GABA (gamma-aminobutyric acid), the main inhibitory neurotransmitter of the central
nervous system (CNS). In addition, these effects may be on the connection with its receptor, through
direct action on ion channels, on cell membrane modulation, on the inhibition of GABA transaminase,
or on the inhibition of glutamic acid decarboxylase. The subsequent increase in GABA
neurotransmission has a hindering effect on stimulatory pathways, which ultimately has a calming effect
(Baldwin & Polkinghorn, 2005; Manayi et al., 2016; Sarris et al., 2018; Farah et al., 2019).

Currently, there is a growing interest in phytotherapy among professionals and patients. The
plants are rich sources of biomolecules with therapeutic values for the treatment of anxiety (Liu et al,,
2015; Fajemiroye et al., 2016). However, healthcare professionals lack information about the correct use
of phytoterapy, which makes them question its effectiveness. Such information needs to be available to
these professionals through scientific dissemination, so that the use of phytotherapy is encouraged,
safeguarding the patient's health and consolidating such an important therapeutic aspect (Sartis et al.,
2013).

In dentistry, phytomedicine has been used to increase pain threshold and as a sedative. It is
important that the use of herbal medicines and other natural products have a correct application
involving their therapy, side effects, and possible drug interactions (Groppo et al., 2008).

However, the use of phytotherapeutic agents in dental practice is still very recent (Groppo
et al., 2008; Pinheiro et al., 2014). Which makes it difficult to search for texts or research related to the
subject.

Current pharmacological approaches to anxiety management are pursuing desirable
outcomes in clinical practice. Medicinal plants provide opportunities for the development of anti-anxiety

and antidepressant drugs (Fajemiroye et al., 2016; Facco & Zanette, 2017).

Valeriana (Valeriana officinalis)
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Valeriana officinalis is an herbaceous plant belonging to the family Valerianaceae (Houghton,
1999). It is included in many phytoterapeutic products with anxiolytic and hypnotic properties (Murphy
et al., 2010; Becker et al.,, 2014; Farah et al., 2019). Its properties include promoting central nervous
system relaxation, decreasing stress and anxiety, and improving sleep with few or practically no side
effects (Behboodi et al., 2016; Farah et al., 2019).

The chemical composition of valerian includes volatile oil sesquiterpenes (including valeric
acid), iridoids (valepotriates), alkaloids, furanofuran, lignans, and free amino acids such as tyrosine,
arginine, and glutamine. Although it is believed that the sesquiterpene components of volatile oil are
responsible for most of the biological effects of valerian, it is likely that all of the active constituents of
valerian act synergistically to produce a clinical response (Houghton, 1999).

The mixture of the three active principles valepotriates, sesquiterpenes, and lighans promote
actions analogous to those of tranquilizers, hypnotics, and sedatives (Hadley & Petry, 2003).

The medicinal properties of [ aleriana officinalis are attributed to its volatile oils, valepotriates,
and their precursors (Houghton, 1999; Ricigliano et al., 2016). Valerenic acid and valerenol improved the
response of various types of recombinant GABA receptors (Becker et al., 2014). These oils inhibit the
enzyme responsible for the metabolism of GABA in the brain, consequently increasing GABA levels,
which is associated with sedation and decreased CNS activity, confirming its central and non-peripheral
action (Thomas et al., 2016).

The effects of the valerian extract on diazepam withdrawal syndrome in rats showed
reversion of the anxiogenic effects in the abstinent animals treated with valerian 12 mg/Kg of body
weight (Andreatini & Leite, 1994).

Because valerenic acid is capable of interacting with the GABA system, a mechanism of
action similar to benzodiazepine drugs, a study in rats compared the effects of this herb with diazepam
and analyzed its chemical composition. The results showed a significant reduction in the anxiety behavior
of the animals that received the valerian extract and valerenic acid, therefore confirming the evidence
that [Valeriana officinalis is a viable alternative to traditional anxiolytics (Murphy et al., 2010). Recently, in
another study with rats submitted to physical or psychological stress, the administration of 0.5 mg/Kg
of valerenic acid once daily for 3 weeks decreased the response to physical and psychological stress (Jung
et al., 2015).

In clinical trials they demonstrated the sedative and hypnotic effect of valerian at a dosage of
400 to 900 mg administered 30 to 60 minutes before bed. Furthermore, unlike benzodiazepines, valerian
extracts did not interfere with voluntary movement and speech coordination and did not lead to physical
and / or psychological dependence (Pakseresht et al., 2011).

A double-blind clinical trial assessed the level of anxiety of women undergoing
hysterosalpingography, a stressful and painful procedure, after using the herb in capsules. In this study,
three valeric capsules containing 500 mg were given in a single dose (1,500 mg total), along with
prophylaxis, 30 minutes before the procedure. They found that the valeric drug was effective in reducing
anxiety in women undergoing this test (Gharib et al., 2015).

Another study evaluated the effectiveness of Valerian in the control of anxiety in patients
submitted to bilateral extraction of impacted third molars. Valerian 100 mg or placebo was administered
orally in a single dose an hour prior to the initiation of surgical procedures. They concluded that Valerian

has an anxiolytic effect and can be used for conscious sedation of adult patients submitted to the
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extraction of impacted mandibular third molars. It was also observed that this phytotherapeutic agent
does not induce anterograde amnesia, since the patients reported remembering all the events related to
the surgical procedure (Pinheiro et al., 2014).

In the study conducted by Farah et al (2019), 20 anxious patients with indication for bilateral
extraction of lower third molars were selected to perform the surgery and to conduct the research, and
on the day of the procedure, patients received capsules containing 100 mg of valerian or 15 mg of
midazolam orally 60 minutes before procedures in a randomized crossover, split mouth. As a result, it
was not possible to identify changes in physiological parameters that were assessed at specific times
during surgery. In addition, in the postoperative period, patients completed a questionnaire self-assessing
their level of anxiety. This questionnaire pointed out that when Valerian was used, no patient reported
anterograde amnesia while the use of midazolam caused this effect in 40% of respondents, which may
have a direct effect in the fact that 55% of patients prefer the surgery in which valerian was administered.
in direct comparison to midazolam. These results demonstrated that valerian appears to have the
potential to provide patients with the necessary comfort and relaxation without sedation and less
drowsiness than midazolam.

The literature shows studies of the effect of the Valerian Officinalis extract on the treatment
of generalized anxiety disorder (GAD) (Andreatini & Leite, 1994; Pakseresht et al., 2011) and insomnia
(Fernandez-San-Martin et al., 2011). It also show that V. officinalis is capable of reducing emotional,
physical, and behavioral symptoms of premenstrual syndrome (Behboodi et al., 2016). It prevents
neuropsychiatric adverse effects, such as sleepiness and anxiety, in HIV positive patients (Ahmadi et al.,
2017). In addition, the ability of V. officinalis to exert neuroprotective effects on several
neurodegenerative diseases, such as Parkinson's disease and Alzheimer's disease, was reported (Pereira et
al., 2011).

Other studies reported that V. officinalis showed low toxicity (Bos et al., 1998; Yao et al.,
2007). A review of the literature has shown that Valerian is considered a safe herb in most studies, and
the only reported adverse effect was diurnal sleepiness, but only at higher doses. In addition, no harmful
side effects have been reported (Kinrys et al., 2009; Baek et al., 2014). This fact was also observed in the
study by Pinheiro et al. (2014), in which adverse effects such as dizziness, gastrointestinal problems, signs
of allergy or the paradoxical effect were not reported.

Studies have also shown that the use of Valriana officinalis extracts does not produce side
effects, such as dizziness, gastrointestinal problems, allergy, or the paradoxical effect (Pinheiro et al.,
2014). Additionally, Yao et al. (2007) verified that the ethanolic extract of V. officinallis did not have
adverse effects on embryonic development and fertility of rodents.

Currently, one study assessed the effects of a single dose of Valerian (1600 mg) on sedation
through the standardized field sobriety test and performance parameters of a driving simulator. The
authors verified that the acute intake of the phytotherapeutic agents did not affect performance of the
participants in the driving simulator (Thomas et al., 2016).

Furthermore, valerian does not potentiate the effects of alcohol or CNS depressants, does
not interfere with the ability to drive vehicles or operate machines, and does not cause physical and/or
psychological dependence (Ugalde et al., 2005). However, Hendriks et al. (1985) and Leuschner; Miiller;
Rudmann (1993) stated that Valerian-based phytoterapeutic medicine may interact with barbiturates and
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benzodiazepines, causing an increase in the therapeutic effects of these drugs and potentiating CNS
depression.

The option to use valerian, as an alternative to benzodiazepines, was based on the report of
its anxiolytic and sedative properties, already demonstrated in clinical and experimental studies. In
addition, also based on data from the literature, this phytotherapeutic agent seems to be practically free
of side effects, having good acceptance by patients under medical care (Hadley & Petry, 2003; Pinheiro
et al,, 2014; Gharib et al., 2015).

As few studies have evaluated the use of valerian in dentistry, well conducted controlled trials

are needed to provide a greater amount of evidence on the efficacy of this product concerning conscious
sedation (Pinheiro et al., 2014; Farah et al., 2019).

Passiflora (Passiflora incarnata)

In 1569, the Spanish explorer Monardus discovered Passiflora incarnata (Passifloraceae)
(Dhawan, Kumar & Sharma, 2001), also known as passion fruit or passionflower (Fajemiroye et al., 2016).
It has sedative and anxiolytic properties (Dhawan, Kumar & Sharma, 2001; Carlini, 2003; Miroddi et al.,
2013; da Cunha et al., 2021). It has been used to treat anxiety, insomnia, drug dependence, mild infections,
and pain (Schunck et al., 2017). Additionaly, it can be used to control anxiety caused by dental procedures
(Kaviani et al., 2013; da Cunha et al., 2021).

As benzodiazepines cause some undesirable effects during their therapeutic administration
(Akhondzadeh et al., 2001), conducted a study comparing a Passiflora incarnata extract (45 mg/day) with
oxazepam (30 mg/day) in the treatment of generalized anxiety. Results demonstrated that the effect of
the passiflora extract had a slower onset, but no decrease in cognitive functions and work performance
during use was observed, unlike oxazepam.

Grundmann et al. (2008) carried out a research with the objective of evaluating the anxiolytic
properties of a commercial extract phytochemically characterized from Passiflora incarnata in the elevated
plus maze test in mice. After oral administration, the extract exerted an anxiolytic effect, which was
comparable to that of diazepam (1.5 mg/Kg) at a dose of 375 mg/Kg and exhibited a U-shaped dose-
response curve. In addition, they performed antagonistic studies using the antagonist flumazenil for the
GABA /benzodiazepine receptors and the antagonist WAY-100635 for the 5-HT1A receptor. The active
dose was effectively antagonized by flumazenil, but not by WAY-100635. This study was the first in vivo
demonstration of the GABA-mediated anxiolytic activity of an extract of Passiflora incarnata.

Movafegh et al. (2008) conducted a randomized, double blind, placebo-controlled clinical
trial with 60 patients randomly assigned to receive either Passiflora incarnata (500 mg) or placebo as a
premedication 90 minutes before the surgery. Anxiety, sedation, and psychomotor function were
evaluated. They concluded that the oral administration of Passiflora incarnata as a pre-anesthetic medication
reduces anxiety without inducing sedation.

Aslanargun et al. (2012) investigated the effect of pre-operative oral administration of
Passiflora incarnata Linneaus on anxiety, psychomotor functions, sedation, and hemodynamics in patients
undergoing spinal anesthesia. They concluded that the pre-operative oral administration of Passiflora
incarnata Linneaus suppresses the increase of anxiety before spinal anesthesia, being a safe and effective
anxiolytic remedy, since it did not alter the result of the psychomotor function test, level of sedation, and

hemodynamics.
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A study aimed to determine the effectiveness of passionflower in reducing anxiety during
dental procedure. Sixty-three patients with moderate, high, and severe anxiety (according to ASA), who
required periodontal treatment, participated in the study. In one group, patients received 20 drops of the
passionflower extract the night before and 20 drops the morning after the treatment (at least 90 minutes
before treatment). In another group, placebo was administered in the same way as the previous group.
Finally, a third group received no drugs. It was observed that administration of passionflower, as a pre-
medication, is significantly effective in reducing anxiety (Kaviani et al., 2013).

Recently, (Dantas et al., 2017) verified that, when administering Passiflora incarnata (260 mg)
or midazolam (15 mg) orally 30 minutes prior to the extraction of impacted mandibular third molars,
Passiflora incarnata showed an anxiolytic effect similar to midazolam and was safe and effective for
conscious sedation in adult patients who underwent oral surgery. It may be an important pharmacological
alternative for the management of anxiety during dental treatment.

Da Cunha (2021) carried out a randomized, triple-blind clinical study with 200 patients who
underwent impacted lower third molar extraction, but were asymptomatic. The objective of the research
was to compare the anxiolytic effect of 15 mg of Midazolan, with 500 mg of P. incarnata, 500 mg of E.
mulungu, in addition to the comparison with the placebo effect, with patients being randomized into
four groups where each group received a different medication 60 minutes before the surgical procedure.
The participants' anxiety level was assessed using questionnaires and measurements of physical
parameters. This work allowed us to conclude that Passiflora incarnata had an effect similar to midazolam,
however, placebo and mulungu were not able to control the anxiety of these patients.

No current evidence has revealed any safety problem with the herbal medicine and rarely
occur adverse reactions such as nausea, vomiting, headache, tachycardia (Sarris et al, 2011) and
anterograde amnesia (Dantas et al., 2017).

Therefore, the genus Passiflora offers immense potential for the creation of new drugs and
beneficial products to health. Research in this area will certainly contribute to quality of life improvements

for the wortld population (Trompetter et al., 2013).

Kava (Piper methysticum)

Kava (also known as kava-kava) has been widely used during the last decades. Kava kava
gained popularity in western countries due to its anxiolytic properties (Baek et al., 2014). Kavapirones or
kavalactones are the constituents of the kava-kava phytotherapeutic medicine. This phytotherapeutic, in
addition to anxiety control, is used to modulate mood, functions as a skeletal muscle relaxant, and slightly
depresses CNS activity (Fajemiroye et al., 2010).

The pharmacological properties of kava include voltage-dependent sodium-channel
blockage, increased GABA binding, decreased release of excitatory neurotransmitters due to the blockage
of calcium ion channels, neuronal depression and noradrenaline uptake (norepinephrine). Additionally,
are also properties of kava the reversible inhibition of monoamine oxidase and the suppression of the
eicosanoid thromboxane synthesis activity that antagonizes GABA receptor function (Jamieson &
Duftield, 1990; Singh & Singh, 2002; Tzeng et al., 2015).

Clinical studies have evaluated the efficacy of a kava extract versus placebo in patients with
anxiety symptoms. The results showed a significant decrease of those symptoms (Witte et al., 2005; Sarris

et al., 2013). In addition, this phytotherapeutic agent shows satisfactory results regardless of symptoms
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and type of disorder, including nonspecific anxiety, tension, agitation, phobias, GAD, and insomnia (Baek
etal., 2014).

The results of a meta-analysis published by Pittler & Ernst (2003), which included a total of
seven studies with patients with anxiety disorders, indicated a significant reduction of anxiety assessed by
the Hamilton Anxiety Scale. However, the randomized, double-blind, placebo-controlled clinical study
carried out by Sarris et al. (2020) sought to investigate whether 171 participants diagnosed with
generalized anxiety disorder could be effectively treated with kava-kava in two doses of 120mg
administered twice daily. The results showed that this specific extract was not effective as a treatment for
generalized anxiety disorder. However, in cases of “situational” anxiety, such as what happens in dental
offices, this medication can be configured as a viable anxiolytic, as it has a short-term sedation potential.

The systematic literature review carried out by Aratjo et al. (2021) pointed out that the most
used and effective medications for controlling anxiety in dental patients were alprazolam (0.5 and 0.75
mg), midazolam 15 mg, Passiflora incarnata 260 mg and Valeriana officinalis 100 mg. most mentioned
drugs in terms of adverse effects. Which makes many patients prefer not to use these medications, making
the professional look for new alternatives in these cases. Therefore, a detailed analysis in relation to the
patient and his anxiety level must be performed beforehand so that the most appropriate medication can

be used.

FINAL CONSIDERATIONS

Herbal agents are considered to be relatively safe, effective and inexpensive drugs that cause
smaller side effects when compared to benzodiazepines. The main advantage is the lesser concentration
of active principles achieving better effects, being a replacement alternative to the excessive use of the
anxiolytics. However, the use of these medicinal plants need more investigation regarding their real
efficacy, correct dosage, and side effects in conscious sedation in Dentistry.
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