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Abstract

Due to the continuous increase in incidents of diseases and disorders in the central nervous system as
neurodegenerative disease, the growth of studies that seek to use herbal medicines has been observed, since these are
more easily produced and more economically viable, in addition to having side effects to a lesser extent when
compared to existing synthetic drugs. In this way, a wide variety of plants have been analyzed for their medicinal
purposes and this review presents papers published from 1970 to 2021 that describe the chemical composition
pharmacological activities and elucidates mechanisms of action in the central nervous system (CNS) of the species
Piper methysticum (Kava-kava). The Kava-kava has a class of compounds that include tannins, alkaloids, benzoic
acid, cinnamic acid, sugars, bornyl-cinnamate, stigmasterol, flavocavaines, mucilages, pyrones, tetrahydroiangonins,
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phytochemicals that are responsible for the pharmacological activities of this plant being thus more studied as
anxiolytic, sedative and neuroprotection. Some action mechanisms that describe the performance of kava in the CNS
were also addressed, Being the main ones related to blocking of sodium and calcium ion channels, modulation of the
erythroid 2 pathway, to receptors such as y-aminobutyric acid, glutamatergics, glycine and cannabinoid, as well as
monoamine oxidase and acetylcholinesterase enzymes, in addition to neurotransmitters such as dopamine, serotonin
and norepinephrine. Therefore, this study aims to open new paths for more in-depth pharmacological studies on Kava-
kava, and its use in the central nervous system.

Keywords: Piper methysticum; Kava-kava; Phytochemistry; Pharmacology; Mechanism of action.

Resumo

Devido ao aumento continuo das incidéncias de doencas e distlrbios no sistema nervoso central como as doencas
neurodegenerativas, tem-se observado o crescimento de estudos que buscam utilizar medicamentos fitoterapicos, visto
que estes sdo mais facilmente produzidos e economicamente mais vidveis, além de apresentarem efeitos colaterais em
menor proporc¢éo quando comparados aos medicamentos sintéticos ja existentes. Desta forma uma ampla variedade de
plantas vem sendo analisadas quanto aos seus fins medicinais e esta revisdo apresenta trabalhos publicados de 1970 a
2021 que descrevem sobre a composi¢ao quimica, atividades farmacoldgicas e elucida mecanismos de acdo no SNC
da espécie Piper methysticum (Kava-kava). A Kava-kava possui uma classe de compostos que incluem taninos,
alcaloides, &cido benzoico, &cido cindmico, agucares, bornil-cinamato, estigmasterol, flavocavainas, mucilagens,
pironas, tetrahidroiangoninas, fitoquimicos estes que sdo responsaveis pelas atividades farmacoldgicas deste vegetal,
sendo as mais estudadas as ansioliticas, sedativa e de neuroprotecdo. Também foi abordado alguns dos mecanismos
de acdo que descrevem a atuacdo da kava no SNC, sendo os principais relacionados ao bloqueio de canais de ion de
sodio e calcio, a modulacédo da via do eritroide 2, a receptores como o acido y-aminobutirico, glutamatérgicos, glicina
e canabinoide, como também as enzimas monoamina oxidase e acetilcolinesterase, além de neurotransmissores como
dopamina, serotonina e noradrenalina. Portanto, este estudo tem como perspectiva abrir novos caminhos para estudos
farmacol6gicos mais aprofundados sobre Kava-kava e sua utilizagéo no sistema nervoso central.

Palavras-chave: Piper methysticum; Kava-kava; Fitoquimica; Farmacologia; Mecanismo de acao.

Resumen

Debido al continuo aumento de la incidencia de enfermedades y trastornos en el sistema nervioso central como las
enfermedades neurodegenerativas, se ha observado el crecimiento de estudios que buscan utilizar hierbas medicinales,
ya que son mas faciles de producir y econdmicamente mas viables, ademas de tener efectos secundarios en menor
medida en comparacion con las drogas sintéticas existentes. Asi, se ha analizado una amplia variedad de plantas con
fines medicinales y esta revision presenta trabajos publicados desde 1970 hasta 2021 que describen la composicion
quimica, actividades farmacologicas y dilucidan los mecanismos de accion en el SNC de la especie Piper methysticum
(Kava-kava). La kava-kava tiene una clase de compuestos que incluyen taninos, alcaloides, acido benzoico, acido
cinamico, azlcares, cinamato de bornilo, estigmasterol, flavocavinas, mucilagos, pironas, tetrahidroyangoninas,
fitoquimicos que son los responsables de las actividades farmacoldgicas de este vegetal, siendo el Los ansioliticos,
sedantes y neuroprotectores han sido los mas estudiados. También se abordaron algunos de los mecanismos de accion
que describen la accion de la kava en el SNC, siendo los principales los relacionados con el bloqueo de los canales
i6nicos de sodio y calcio, la modulacion de la via eritroide 2, a receptores como el acido y-aminobutirico,
glutamatérgico, glicina y cannabinoide, asi como las enzimas monoamino oxidasa y acetilcolinesterasa, ademas de
neurotransmisores como dopamina, serotonina y norepinefrina. Por lo tanto, este estudio tiene la perspectiva de abrir
nuevos caminos para mas estudios farmacologicos sobre Kava-kava y su uso en el sistema nervioso central.
Palabras clave: Piper methysticum; Kava-kava; Fitoquimica; Farmacologia; Mecanismo de accién.

1. Introduction

The central nervous system (CNS), which acts as an integral part of the nervous system, is associated with a number of

important functions and consists mainly of the brain and spinal cord (Uddin & Zidorn, 2020). CNS diseases and disorders

encompass a wide range of pathologies that include neurodegenerative diseases (eg, Alzheimer's and Parkinson's), psychiatric

conditions (which include, anxiety, depression and psychosis), epilepsy, multiple sclerosis, neuropathic pain, autism, among
others (Goyal et al., 2014; DiNunzio et al., 2008).

Studies have revealed that in recent years, these disorders are widening due to increased life expectancy and therefore

represent a huge burden for families and social economies (Kundap et al., 2017). Research has also indicated that neurological

disorders were the leading cause of disability-adjusted life years (~ 280 million) and the second leading cause of deaths (~ 9.0

million) globally (Lin et al., 2020). In addition, according to the World Health Organization (WHO) neurological disorders affect
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up to one bhillion people worldwide, among whom 6.8 million people die each year.

Thus, strategies and relative mechanisms capable of defending the CNS against neuronal injuries resulting from acute
neurodegenerative diseases (stroke and traumatic brain injury) and chronic (Alzheimer's disease and Parkinson's disease) are
needed (lriti et al., 2010). In addition, with the aging of the population, these pathologies and other brain disorders (Epilepsy and
Dementia) are increasing worldwide and culminating in a relevant health problem (Kantati et al., 2016).

To defend the CNS against a series of factors, such as structural defects, infections, neuronal damage, autoimmune
diseases, tumors and neurodegeneration, there are drugs that act on the nervous system, represent a large part of those used by
the Brazilian population and are involved in occurrence of several adverse reactions (Carlini & Nappo, 2003; Camargo et al.,
2006).

As reported by Carlini and Nappol (2003), of the 552.6 million prescriptions made, 74.9 million (13.6%) of the drugs
prescribed corresponded to psychoactive medications. These authors demonstrated in the article The pharmacovigilance of
psychoactive medications in Brazil that antidepressant, neuroleptic and antiepileptic drugs were involved in the main records of
suspected adverse reactions, causing, for the most part, hospitalization or prolonged hospitalization, risk of life, temporary
disability of patients. patients and even deaths (Fonteles et al., 2009).

In this sense, considering the expressive use of these drugs, and with the view that they can have adverse reactions,
medicinal plants appear, they have played an important role in the treatment of various neuronal and pathological disorders and
are considered safe, effective in sensitive diseases and complicated as CNS disorders, having fewer side effects than synthetic
compounds (Kumar et al., 2012). A recent report estimates that approximately 84% of drugs approved for the treatment of CNS
diseases are natural products or inspired by natural products (Lin et al., 2020).

Among medicinal plants, stands out (Piper methysticum G. Forst), popularly known as kava-kava, intoxicating pepper,
yagona, among other names. It belongs to the family Piperaceae and genus piper, it is used as a psychoactive drink, prepared
from the rhizome of the plant drug, due to its narcotic and sedative properties, which conferred well-being and reduced fatigue
(Chanwai, 2000).

The active group of this species acts on the central nervous system (Carlini, 2003), mild depression (Cagnacci et al.,
2003) and insomnia (Volz & Kieser, 1997). Kava has also been shown to be effective in minimizing anxiety-related symptoms
and being used in the treatment of stress-related disorders, among other psychiatric illnesses (Petersen et al., 2019). Kavalactones
are the main constituents of the plant, presenting significant action as a muscle-skeletal relaxant. However, the mechanisms of
action of kavalactones in the central nervous system are still unclear (Palioto & Rocha, 2013).

Thus, this review aims to provide a critical analysis of the phytochemical and pharmaceutical potential of Piper
methysticum, show the natural compounds obtained from it and elucidate its mechanism of action, whose studies could be

promising for the development of new herbal medicines against pathologies that act in the central nervous system.

2. Methodology

In this study, an integrative review was performed using Web-based databases, including PubMed, Scopus,
ScienceDirect and Web of Science, which refer to phytochemistry, pharmacology and mechanism of action of the kava-kava

specie (Piper methysticum). The research descriptors used were “Kava-kava in the central nervous system”, “phytochemicals

and isolates of P. methysticum”, “kava-kava for the treatment of diseases”, as well as their English language correspondents.
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3. Results and Discussion
3.1 Phytochemistry

Kava extract is a herbal medicine widely used worldwide for anxiety treatments. In 2001, it was among the most sold
herbs in the United States (Blumenthal, 2002). According to Cordeiro et al. (2005) kava-kava presents in its chemical
composition several substances, such as tannins, benzoic acid, cinnamic acid, sugars, bornyl-cinnamate, stigmasterol,
flavocavaines, mucilages, pyrones, tetrahydroiangonins and some minerals, mainly potassium.

Extracts of kava using organic solvents or extraction of supercritical fluid were produced to concentrate the active
components in kava that have been associated with beneficial effects. These active components include a unique class of lactones
known as kavalactones or kavapironas. It is noteworthy that the constituents of kavalactones can vary their concentration from
3 to 20% from plant to plant, depending on some procedures such as, harvesting, drying, storage and processing (Justo & Silva,
2008).

The constituents responsible for the pharmacological activity of the herbal medicine are a mixture of lipophilic lactones
structurally related to an a-pyrone skeleton, known with anthelmintic activity (Herath et al., 2019), typically 4- methoxy-2-
pyrones with aromatic styryl or phenylethyl substituents at position 6 (Shulgin, 1973; Jussofie et al., 1994; Seitz et al., 1997).
Essential oil and traces of piperidine alkaloids are also present in the plant (Cheng et al., 1988).

Of the kavalactones studied, 18 were identified in the rhizome and root of the species, and of these, the six that have the
greatest pharmacological interest are shown in (Figure 1), include: methysticin, dihydromethysticin, kavain, dihydrokavain,
yangonin e desmethoxyyangonin, constituting 96% of the total kavalactone content. In addition, a group of chalcones known as;
Flavokavain A, Flavokavain B and Flavokavain C, are commonly found in kava, however, in significantly smaller quantities
(Coteé et al., 2004; Lebot et al., 2014). Table 1 below describes the constituents of kava.

Figure 1. Chemical structure of the main kavapironas with pharmacological action present in P. methysticum.

QCH teh Qe = oCH

Rhizome

@ yangonin, ® methysticin, © kavain, @ desmethoxyyangonin, © dihydrokavain,  dinydromethysticin. Source: Authors.

However, kavalactones are also present in other parts of the plant and their variability is also strongly affected by the
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geographical location of the crop. The kavalactone content decreases progressively from the roots to the leaves (Duve & Prasad,
1981) and there is a significant variation in the chemical composition according to the analyzed organ (Smith, 1983; Lebot et al.,
1999). Dihydromethysticin and dihydrokavain, are the main components of the leaves and K and M are the main components of
the roots and rhizome (Smith et al., 1984). According to toxicological data on kavalactones, it is not possible to attribute a
potential health hazard to this fraction (Olsen, Frillo, & Skonberg, 2011).

Table 1. Group of chalcones isolated from the species Piper methysticum.

Chemical Chemical structure Description Reference
constituent
Flavokavain A o OH Anticarcinogenic (Zi &
N properties due to its Simoneau,
growth inhibitory 2005).
~ o o~ | effect on bladder
| tumor cells in a
mouse model
Flavokavain B o 0/ Possible cause of (Jhoo et al.,
hepatotoxicity, 2006; Zhou et
X present in ethanol al., 2010;
extracts from roots. DiSilvestro,
OH o/ In addition, itis a Zhang &
cytotoxic DiSilvestro,
component of the 2007; Jhoo et
kava root and is al., 2006).
present in agueous
and organic extracts
Flavokavain C o o/ Hexane-4 isolates (Jeong et al.,
by silica column, 2015)
X presence of
antimelanogenesis
OH OH o é activity

Source: Authors.

New dimeric kavalactones, such as diyangonins (A - C), have also been reported to be isolated from kava roots (Yang,
2019; Yuan et al., 2018). Through GC-EM, it was possible to verify the presence of 7 kavalactones, 3 dihydrocalcones and 19
non-kava lactone compounds. These profiles revealed that 6-cadinol and a-epi-7-epi-5 eudesmol are distinctly present in all parts
of the tissue of the lateral roots and the crown. Pipermethistine and benzenepropanal were found throughout the stem and
hydrokinamic acid was found only in the stem bark. In general, it was found that the crown roots and lateral roots have a greater
number of constituents compared to the stems. The common metabolites identified in Gas Chromatography Coupled to Mass

Spectrometry (GC-MS) and Liquid Chromatography Coupled to Mass Spectrometry (LC-MS) were 6 kavalactones, previously
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reported, which include (kavain, dihydromethysticin, dihydro5,6 desidrokavain, dihydrokavain, desmetoxianangonin and
yangonin), in addition to 3 dihydrocalcones (flavokavain AC) and 2 non-kavalactones (bornyl cinnabar and pipermetistine)
(Jaiswal et al., 2020).

Other compounds were isolated from kava, with the active components present in the fat-soluble resin containing three
chemical classes (i) arylethylene-a-pyrones, (ii) chalcones and other flavones, and (iii) conjugated dienoketones. It is the 4
methoxy-5, 6-dihydro-apirones or substituted kavapironas, commonly known as kavalactones, which have the greatest anxiolytic
effects (Fu et al., 2008).

These anxiolytic effects, which are similar to antidepressants, according to studies, may be due to the presence of
phytochemicals present in plants, such as saponins, alkaloids, polyphenols, triterpenoids, essential oils, fatty acids and flavonoids
have anxiolytic and similar effects to antidepressants (Fajemiroye et al., 2016).

Which, for example, is consistent with the study by Dragull et al. (2003), who describes pipermetisticin, a toxic alkaloid
present in the leaves and bark of the kava stem that can contaminate kava products during high production and/or insufficient
quality control. This alkaloid is present in aerial parts such as stems, barks of stumps exposed to light and leaves.

Regarding the toxicity of kava, there is a relationship between the preparation method and its toxicity. This is due to
reports that identify adverse effects in patients using ethanol/acetone extracts of kava or traditional aqueous extracts, suggesting

that toxicity is more dependent on the kava plant itself than on the extraction solvent (s) used (s) (Teschke et al., 2009).

3.2 Pharmacology in the CNS

Kava (Piper methysticum) is a well-sold herb in some parts of the world, and its extract is a photochemical used in the
treatment of CNS-related diseases, such as anxiety (Becker et al., 2019; Smith & Leiras, 2018). The maceration of the rhizomes
and roots of the plant with the addition of cold water produces a drink known as “kava drink” which, when ingested in high
amounts, causes drowsiness and muscle relaxation. This effect caused by the drink drew the attention of western pharmacologists
and cynics making the vegetable a target of studies that direct its use as a potential photochemical for anxiety with advantages
over existing drugs, such as benzodiazepines (Bian et al., 2020; Thomsen & Schmidt, 2021).

In addition to the traditional water-based drink, medicines and dietary supplements are also produced from the
underground parts of the plant, and their consumption has led to a growing concern related to hepatotoxicity in humans (Teschke
et al., 2011; Barbosa et al., 2013). Behl et al. (2011) developed a study in rats and mice in order to assess toxicity and
carcinogenicity, and the results obtained suggest that, in fact, the consumption of the supplement causes liver toxicity. Other
studies in the literature present cases of acute hepatitis after the use of therapeutic doses of the extract (Justo & Silva, 2008) and
seek to understand the mechanisms involved in order to minimize these unwanted effects (Yang & Salminen, 2011; Tugcu et al.,
2020).

The main factor involved in the hepatotoxicity of this species is believed to be the constituent flavocain B, which has a
cytotoxic effect on HepG2 human hepatoma cells, being found mainly in the ethanolic extracts of the plant (Teschke et al., 2011).
Although it causes unwanted effects, Kava has a chemical composition rich in kavalactones that induce CNS-related
pharmacological activities (Pantano et al., 2016), and clinical studies clarify that its use for this purpose is relatively safe, as it
does not cause dependence chemical and is an effective anxiolytic. While synthetic anxiolytics cause lethargy and mental
confusion, kava-kava is responsible for the increase in concentration, memory and reflexes of people who have anxiety (Colo,
2006).

Thus, Table 2 presents a review of the pharmacological activities of P. methyscum related to the central nervous system,

where the psychoactive characteristic of the vegetable is directly related mainly to the anxiolytic, sedative and neuroprotective
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effects.

The use of herbal medicines is quite old. Wong and Atownley (2011) in a discussion about herbal medicines highlights
the local anesthetic effect of this species, which when tested in laboratory animals, enhances the sleep time induced by
barbiturates, reducing the need for anesthetic agents. This effect is also directly related to anxiolytic activity, which is mainly
mediated by the GABA modulation mechanism, and in some tests such as the labyrinth in the cross (performed on mice), the
effect is similar to that of the benzodiazepine, Diazepam (Volgin et al., 2020; Rex et al., 2002; Raduege et al., 2004).

It is believed that this test (labyrinth in cross) as well as the cross-chamber avoidance test reflect the state of anxiety in
mice, thus in the study conducted by Garrett et al., (2003) using these tests, changes were also observed significant anxiolytic-
type behavioral disorders. Still following this line Bruner and Anderson (2009) studied the effect of different doses of the extract
in order to assess whether this plant shares discriminative stimulus properties with the anxiolytic chlorodiazepoxide (CDP),

concluding that the herbal compound can share a similar mechanism to CDP, being just a little less powerful.

Table 2. Pharmacological activities of P. methyscum.

Pharmacological activity Reference

Wong & Atownley (2011);
Raduege et al. (2004)

Local anestesia

Volgin et al. (2020); Rex et al. (2002);
Sarris et al. (2012); Kuchta et al. (2017);

Ansiolitica )
Sarris et al. (2009); Bruner & Anderson (2009);
Garrett et al., (2003)
Anticonvulsant Jaiswal et al. (2020); Raza et al. (2000)
Antipsicotica Krum et al. (2021)
Antidepressants Sarris et al. (2009)
Anti-stress Wang et al. (2020)
Neuroprotecdo /Neuroinflamagéo Fragoulis et al. (2017); Terazawa et al. (2013)
) Wang et al. (2020); Volgin et al. (2020);
Sedative

Garrett et al. (2003)

Source: Authors.

In humans, the work of Kuchta et al. (2017) reported the effectiveness of this effect when evaluating the ethanol extract
where a clinical test was developed with patients suffering from anxiety disorder, proving that the extract preparations have this
dose-dependent effect, this factor was also observed by other reports of clinical studies, which state that in acute doses of
“medicinal level”, anxiolytic activity may not be obtained (Sarris et al., 2012). Sarris et al. (2009) in his research, developed the

first documented human clinical trial, recruiting adult participants with high generalized anxiety, where from the prescription of
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five pills containing 250 mg of Kava per day, he can prove the effect of the anxiolytic and antidepressant activity of significantly,
without problems related to the dose used.

Another important activity was verified by Krum et al. (2021) who investigated the use of Kava extract as an adjuvant
that can be applied in the treatment of schizophrenia using a model of symptoms analogous to amphetamine-induced psychosis
(AMPH) in rodents, and demonstrates that the extract in addition to helping the symptoms of anxiety, can be a therapeutic
potential in psychotic symptoms from the prevention of stereotyped behavior induced by AMPH in mice, becoming the first
study carried out to investigate this effect.

Anticonvulsant activities have also been reported in the literature and studies show that structural changes made to
piperine (an isolated component of P. methyscum) gave rise to seven derivatives, where one of them, known as antiepilepserin,
was used as an antiepileptic medication with less effects side effects when compared to other drugs (Raza et al., 2000). Thus, in
order to assess the anticonvulsant potential of aqueous extracts from the stems of P. methyscum, Jaiswal et al. (2020) performed
in vivo tests using zebrafish, and obtained evidence that the plant material used has considerable anticonvulsant properties,
especially when applied at a dose of 50 mg L™, suggesting that this is a species that may be a potential intermediate for the
production of medicines for these purposes.

In addition to neuroprotection, mesticin also has sedative effects, which are the first to be observed from this type of
kavalactones (Volgin et al., 2020). Studies by Garrete et al. (2003) demonstrated this activity based on tests in mice, where the
animal's sedation was observed when noticing a significant decrease in locomotor activity in a circular arena. Wang et al. (2020)
used the zebrafish for in vivo tests exposing the animals by immersion in the aqueous extract of the kava roots, and in solutions
of pure kavalactones in different concentrations. After behavioral and neurochemical analyzes he observed the sedative effect,
depending on the dose used, as an anti-stress effect and also the elevation of dopamine, serotonin and norepinephrine levels,
which are related to depressive symptoms.

3.3 Mechanisms of action in CNS

The psychoactive species Piper methysticum, popularly known as “Kava” has its pharmacological effects mainly linked
to a group of constituents known as kavalactones (Amaral et al., 2008). These are fat-soluble compounds that have activity on
multiple neurological disorders such as: anxiolytics, antidepressants, anticonvulsants, sedatives, effects of neuroprotection and
neuroinflammation (Singh & Singh, 2002; Felipe et al., 2007; Chauhan et al.,1988; Capasso & Sorrentino, 2005; Backhauf} &
Krieglstein, 1992; Lee & Tzeng 2015). There are several mechanisms of action that describe these neuropharmacological
properties of kava (Bian et al., 2020).

The mechanisms of action linked to the kava CNS described in the literature are: increased binding of the ligand to y-
aminobutyric acid (GABA) A receptors, reversible inhibition of monoamine oxidase (MAQO) B, the blocking of sodium and
calcium ion channels, the modulators of the erythroid 2 pathway/antioxidant response element (Nrf2/ARE), the activity of the
enzyme acetylcholinesterase (AChE), the activation of N-methyl-D-type glutamatergic receptors -aspartate (NMDA), interaction
with cannabinoid receptors, activation of dopaminergic neurons, reduction of serotonin, negative modulation of glycine receptors
and reduction of neuronal reuptake of norepinephrine (Volgin et al., 2020; LaPorte et al., 2011). Figure 2 shows a schematic of

the kava neuropharmacological mechanisms of action.
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Figure 2. Scheme of the mechanisms of action of kava in the central nervous system (abbreviations in the main text).

Source: Made by the authors based on Volgin et al. (2020).

For kavalactones Chua et al. (2016) describes in his study the positive modulating activity for GABA-A receptors, with
no selectivity. Yuan et al. (2002) reports the increase in the modulation sites in these receptors, in which there is a significant
reduction in neuronal discharges. However, a study suggests the absence of effects on GABA-A and GABA-B and
benzodiazepine receptors (Davies et al., 1992). A study by Uebelhack et al., (1998) demonstrates the reversible inhibition of
MAO-B using both kava extract and isolated kavalactones, this work says that this mechanism may be fundamental for its
psychotropic action.

Magura et al. (1997) and Gleitz, Beile and Peters (1996) carried out studies with kavalactones and demonstrated that
these compounds are capable of inhibiting specific voltage-gated Na* and Ca?* channels. Fragoulis et al. (2017) and Wruck et
al. (2008) determined in their studies, using bioactive compounds isolated from Piper methysticum, that these substances can
activate the Nrf2/ARE pathway, thus being effective in protecting neurons. A work developed by Noor (2010) with Kava showed
activity on the enzyme AChE in the hippocampal cholinergic system. Bioactive compounds of kava activated from NMDA type
glutamatergic receptors (Walden et al., 1997) and managed to interact with cannabinoid receptors (Ligresti et al., 2012).

The action of extracts and substances isolated from kava related to some neurotransmitters was studied. Baum et al.
(1998) carried out a study with the extract and compounds isolated from kava and verified the activation of mesolimbic
dopaminergic neurons and the reduction of serotonin. A study carried out with kavalactones suggested the glycinergic activity
of kava, in which these substances act as negative modulators of glycine receptors (Hegazy et al., 2019). Heinze et al. (1994)

attributed the inhibitory action of kava on the reception of noradrenaline.

4. Conclusion

From the review carried out, it can be seen that rhizomes and roots are the parts of kava-kava that are present in the
bioactive constituents of this plant in greater quantity, however they are present in lesser quantities in other parts of the plant.

The main compounds of this plant are kavalactones, which are mainly related to anxiolytic effects and chalcones that are
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associated with the hepatotoxic effect of this species. The psychoactive characteristic of this vegetable is mainly related to the
anxiolytic, sedative and neuroprotective effects. The adverse effects related to the CNS caused by kava are less than those of
synthetic drugs already used, however, the use of this vegetable still has a lot to be considered due to the hepatotoxicity caused
by the ingestion of the extracts. Although the literature cites several mechanisms of action by which kava performance can occur,
there is no precise mechanism that describes the performance of kava in modulating the CNS in clinical models. Thus, more
research is needed for the responsible clinical use of kava-kava in the CNS.
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