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ABSTRACT
During the past few years, interest in the potential
clinical and pharmacological basis of the efficacy and
safety of herbal medicines has increased greatly, due to
widespread domestic self-medication with these agents.
Some authors have analyzed the use of Mentha ssp. in
the pharmacological industry. The essential oil from
Mentha spp. is used to treat discomfort of the gastrointestinal tract, irritable bowel syndrome, myalgia and
neuralgia, as well as oral mucosal inflammation, and also
as an expectorant, an antimicrobial and an ingredient in
many analgesic creams. The essential oil also contains
chemical compounds that are associated with side effects
such as nausea, vomiting, allergic reactions, flushing
and headaches. Therefore, the purpose of the present
review was to examine the literature on the efficacy and
safety of the possible clinical and pharmacological uses
of the essential oil from Mentha spp. in human beings.
Keywords: Mentha spp., Antimicrobial activity; Essential
oil.

INTRODUCTION
Empirical knowledge of the properties of medicinal
plants is the basis for their use as home remedies.
However, scientific interest in the potential clinical and
pharmacological basis for the efficacy and safety of herbal
medicines has increased greatly in recent years, in view of
the common occurrence of domestic self-medication with
these agents (Rodriguez-Fragoso et al., 2007). Among the
great diversity of plants in question, species of Mentha have
been assessed by several authors (Nair, 2001; McKay &
Blumberg, 2006; Gurib-Fakin, 2006; Bush et al., 2007; Hur
et al., 2007), with respect to their use in the pharmacology
(Oumzil et al., 2002; McKay & Blumberg, 2006), and
cosmetology industries (Bhatia et al., 2008).
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The essential oil from Mentha spp. is used as an
expectorant and against conditions such as discomfort of
the gastrointestinal tract and upper bile ducts, irritation
of the colon or irritable bowel syndrome, myalgia and
neuralgia, as well as oral mucosal inflammation (McKay &
Blumberg, 2006).
Although some health care professionals believe that
herbal medicines, such as the essential oil from Mentha spp.,
are relatively safe as they are “natural”, recent publications
have highlighted the potentially severe consequences of
side effects (Gurib-Fakin, 2006; Bush et al., 2007).
Therefore, the purpose of this review is to examine
what has been published on the possible clinical and
pharmacological uses of essential oils of Mentha spp. and
their effective and safe utilization in human beings. This
article, based on the existing literature, elucidates the
benefits and risks of species of Mentha spp.
The history of Mentha spp
Throughout history, a number of mint species have
been used around the globe for their various properties,
both medicinal and culinary. Peppermint oil is one of the
world's oldest herbal medicines. The gathering of dried
peppermint dates back to at least 1000 BC. In Chinese
traditional medicine, peppermint is called “bo he”, and its
use can be found documented in ancient Egypt, Greece and
Rome. Peppermint (Mentha piperita) was not officially
described until 1696, when the English botanist John Ray
(1628-1705) first discovered the pepper-flavored mint.
Entering the London Pharmacopoeia in 1721, peppermint
has since been cultivated for its essential oil throughout
Asia, Europe and North America (Middleton et al., 2000;
Spirling & Daniels, 2001).
After the Second World War, some of the Japanese
manufacturers shifted their manufacturing operations
from Japan to Brazil. In 1987, India became an exporter
of menthol, presently holding approximately 70% of the
world menthol market. In Brazil, mint was available in the
dense forest, where it grew wild. When it was harvested,
the field could be left as it was, to grow back later. Brazil
became one of the main sources of menthol in the world
(Nanda et al., 2004). The oil is obtained by distillation
from the freshly ground leaves and ranges from colorless to
greenish-yellow (Spirling & Daniels, 2001).
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Peppermint oil is the most studied form of mint oil
and menthol, one of the main constituents of peppermint, is
a key ingredient in many commercial remedies, in addition
to the huge commercial sales of mint-flavored sweet
products. With the growing popularity of herbal remedies,
among both the public and medical practitioners, it would
seem that now is an opportune time to consider further what
peppermint has to offer the world of medicine (Spirling &
Daniels, 2001).
Pharmacognoxy of Mentha spp essential oil
Purified constituents are necessary in order to
characterize plants chemically and to assess, in preclinical
studies, their medical efficacy as well as toxicity, before
determining if they have biological activity in human
clinical trials (Rodriguez-Fragoso et al., 2007). Several
articles have been published, listing the essential oil
constituents of diverse species of Mentha (Pitter & Ernest,
1998; Furahata et al., 2000; Iscan et al., 2002; Xu et al.,
2003; Rodriguez-Fragoso et al., 2007).
The chemical composition of the oil from Mentha
spp. varies according to the age of the plant, variety of
species, geographic region and conditions of processing
(Xu et al., 2003). The plant is sensitive to latitude and
climate and grows principally in the mid-Western states of
the USA where 75% of the world’s fresh supply originates
(Spirling & Daniels, 2001).
The main elements identified in the volatile essential
oil of Mentha spp. are menthol (33-60%), menthone
(15-32%), isomenthone (2-8%), 1.8 cineol (eucalyptol)
(5-13%), menthyl acetate (2-11%) menthofuran (1-10%),
limonene (1-7%), β-myrcene (0.1-1.7%), β-caryophyllene
(2-4%), pulegone (0.5-1.6%) and carvone (1%) (Pitter &
Ernest, 1998). The main active component of peppermint
oil is menthol, which is responsible for its medicinal
properties, whilst esters, such as menthyl acetate, provide
the familiar minty taste and associated aroma (Spirling &
Daniels, 2001).
The concept of several active principles acting in
synergy in herbal remedies may be somewhat unusual
for pharmaceutical scientists who are accustomed to
monotherapy with single therapeutic agents (RodriguezFragoso et al., 2007). An example of this phenomenon may
be seen in the essential oils of Mentha spp., which have
various active constituents. However, there are species that
carry potential health risks among their constituents (Xu
et al., 2003). The essential oil of Mentha piperita contains
chemical compounds that are associated with side effects
such as heartburn, nausea, vomiting, allergic reactions,
flushing and headaches (Maniacal & Wanwimolruk, 2001;
Akdogan et al., 2004; Bush et al., 2007). These effects
will be discussed in “Clinical uses of the essential oil from
Mentha spp”.
Antimicrobial activity of the essential oil from Mentha
spp
Several studies in the literature show the efficacy of
antifungals and antibacterials obtained from the essential
oils of various species of Mentha. Thus, these essential oils
showed antimicrobial activity against bacteria, including
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Escherichia coli, Staphylococcus aureus, Salmonella
choleraesuis (Sivropoulou et al., 1995; Sartoratto et al.,
2004; Duarte et al., 2005; Yadegarinia et al., 2006; Fazlara et
al., 2008), Streptococcus mutans and S. pyogenes (Rasooli
et al., 2008), and other microorganisms, such as yeasts and
periodontopathogens (Sartoratto et al., 2004; Tampieri et
al., 2005; Lee et al., 2007).
Two of the main compounds, menthol and
menthone, have been highlighted in several studies for their
antimicrobial activity, which varies not only with the origin
of the Mentha specimen, but also with different strains
of the same bacterial species (Sivropoulou et al., 1995;
Mahady et al., 2005).
Comparing menthol and menthone, Furahata et al.
(2000) and Iscan et al. (2002) suggest, in a study conducted
in vitro, that menthol is responsible for the antimicrobial
activity of these oils. On the other hand, Mahady et al. (2005)
tested the bactericidal effect of menthone on 15 strains of
E. coli and demonstrated that they were susceptible.
Menthol, menthone, and the essential oil of Mentha
were found to have antibacterial activity against Enterobacter
aerogenes,
Klebsiella
pneumoniae,
Pseudomonas
aeruginosa, Salmonella typhimurium, Staphylococcus
aureus, Listeria monocytogenes, Escherichia coli,
Staphylococcus epidermidis and Saccharomyces cerevisiae
(Iscan et al., 2002; Schelz et al., 2006).
The essential oil of Mentha piperita is also capable of
exerting a direct virucidal effect on the herpes simplex virus
type 1 (HSV-1). The oil was active against an acyclovirresistant strain of HSV-1, and plaque formation was
reduced by a significant 99% (Schuhmacher et al., 2003).
Preliminary evidence suggests that the main peppermint oil
component, menthol, may protect against herpes simplex
(Melzer et al., 2004).
The action of certain species of Mentha against the
yeast Candida albicans and some periodontopathogens has
already been tested (Oumzil et al., 2002; Sartoratto et al.,
2004; Tampieri et al., 2005). Several studies prove their
effectiveness as antifungal agents against Candida spp.
(Oumzil et al., 2002; Freitas et al., 2004; Sartoratto et al.,
2004; Duarte et al., 2005; Tampieri et al., 2005; Lee et al.,
2007; Sokovic et al., 2009).
The essential oil from Mentha spp. may be considered
a safe ingredient for the development of antibiofilm agents
that could find a role in the pharmaceutical industry (Rasooli
et al., 2008). This is especially relevant at a time when there
is increasing interest in finding more natural alternatives to
many existing preservatives (Fazlara et al., 2008).
Clinical uses of the essential oil from Mentha spp
Peppermint is probably best known in the field of
medicine for its role in the suppression of the symptoms
of indigestion; hence the eating of mint sweets after
meals. Peppermint oil acts both to reduce spasms of the
intestinal tract and to reduce fermentation of undigested
food, by encouraging a balance between oral and intestinal
microorganisms (Spirling & Daniels, 2001).
It has been observed that peppermint relaxes the
lower esophageal sphincter and is useful as an antispasmodic
agent for double-contrast barium meal examination, and
in patients with dyspepsia (Melzer et al., 2004; Mizuno
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et al., 2006). Menthol, a calcium channel antagonist, is
thought to inhibit contraction of smooth muscle cells by
blocking the inward flux of calcium ions. It is also believed
to have an effect on the histamine, hydroxytryptamine
and cholinergic systems of the gut; the end result of
these effects is to reduce gastroduodenal motility by
decreasing the number and amplitude of contractions
during the migrating motor complex (Beesley et al., 1996).
Peppermint oil alters the physiology of the gastrointestinal
tract and is used in clinical trials for the treatment of
barium enema-related colonic spasm, dyspepsia, irritable
bowel syndrome (Melzer et al., 2004; Mizuno et al., 2006)
and mouth malodor in intensive care patients (Hur et al.,
2007). Peppermint provides a convenient and cheaper
alternative to intravenous spasmolytics such as hyoscine
N-butyl bromide (Buscopan), which can sometimes cause
systemic upsets and anticholinergic side effects (Spirling
& Daniels, 2001). Tate (1997) reported that gynecological
patients given peppermint oil to inhale had a reduced
prevalence of postoperative nausea. As an explanation
of this phenomenon, there is physiological evidence that
peppermint oil acts as an antagonist at sensory receptors
involved in emesis (Spirling & Daniels, 2001).
Peppermint was found to inhibit spontaneous
peristaltic activity; this reduces total gastrointestinal
transit or gastric emptying, decreases the basal tone in the
gastrointestinal tract, reduces the slow wave frequency
in the esophagus and small intestine (slowing peristaltic
movements) and inhibits potassium depolarization-induced
responses in the intestine (Melzer et al., 2004; Mizuno et
al., 2006).
Approved for internal use, the oil from Mentha
spp. is also used to treat bile duct discomfort, myalgia
and neuralgia, inflammation of the oral mucosa (McKay
& Blumberg, 2006), discomfort from menstrual cramps
(Spirling & Daniels, 2001) and diverticulitis, and as an
anti-inflammatory and expectorant (Kingham, 1995).
Mentha spp. oil has a pain-soothing action and is
used clinically as an ingredient in many analgesic creams
and in the treatment of arthritis and other musculoskeletal
conditions. Menthol relieves discomfort by gating afferent
pain impulses, as part of an astringent effect (Buckle, 1999),
and exciting those nerves that recognize the sensation of
coldness. This not only causes a dulling of pain, but also
encourages blood flow to the treated body part (McKay &
Blumberg, 2006). The warm sensation produced by topical
application around the affected body part or joint serves to
distract attention from the original deeper tissue discomfort
(Buckle, 1999). Peppermint can help soothe headaches;
moreover, applied to the gums of teething babies it can help
relieve distress and clean teeth (Spirling & Daniels, 2001).
Potential health risks of Mentha spp essential oil
Many dangerous and lethal side effects have been
reported in relation to herbal products. These side effects
may occur by several different mechanisms, including
direct toxicity, contamination and interactions with drugs
or other herbs (Rodriguez-Fragoso et al., 2007).

Side effects may be due to contaminants in herbal products,
such as toxic heavy metals and metalloids, including lead,
mercury and arsenic; undeclared pharmaceuticals, intentionally
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and illegally added to the herbs to produce a desired effect
(Gagnier et al., 2006); microorganisms and microbial toxins, and
genetic factors. These plants are capable of synthesizing a vast
array of secondary metabolites as defense mechanisms to protect
themselves against plant pathogens (Rodriguez-Fragoso et al.,
2007).

The essential oil from peppermint is associated
with side effects such as heartburn, nausea, vomiting,
allergic reactions, flushing and headaches (Maniacal &
Wanwimolruk, 2001; Akdogan et al., 2004; Bush et al.,
2007). When taken together with “conventional” medicine,
pharmacokinetic interactions may occur if the oil affects
the absorption, distribution, metabolism or excretion of
the drug, or there are pharmacodynamic interactions.
Preliminary evidence suggests that peppermint oil might
interact with cytochrome P450 isoforms (CYP1A2,
CYP2C19, CYP2C9, CYP3A4) and therefore might modify
the levels of drugs metabolized by those cytochromes
(Maniacal & Wanwimolruk, 2001; Unger & Frank, 2004).
This interaction is of great importance in clinical practice,
given that: (1) CYP isoenzymes metabolize a large number
of structurally diverse drugs and chemicals, both natural and
synthetic; (2) there are important genetic polymorphisms in
drug disposition among different populations, and (3) the
variability in potency and complexity of herbal medicine
preparations is hard to assess (Rodriguez-Fragoso et al.,
2007).
As to suitability for application in cosmetic
formulations, Nair (2001) reported that the topical
application of the essential oil from Mentha spp. also
deserved investigation, as its use might not always be
safe; for example, pulegone, a component of this oil and
recognized hepatotoxin, should be limited to a concentration
of 1%, being toxic at higher concentrations. Repeated
intradermal dosing with peppermint oil produced moderate
and severe reactions in rabbits, although peppermint oil did
not appear to be phototoxic. Peppermint oil was negative
in the Ames test and a mouse lymphoma mutagenesis
assay, but rendered equivocal results in a Chinese hamster
fibroblast cell chromosome aberration assay (Nair, 2001).
Additionally, in a carcinogenicity study of toothpaste
components, no apparent differences were noted between
mice treated with peppermint oil and those treated with the
toothpaste base (Nair, 2001).
Despite the low toxicity of Mentha spp., a few cases
have demonstrated topical sensitivity (Bonamonte et al.,
2001; Pérez-Calderon et al., 2007). A study carried out by
Kanerva et al. (2001) in 4000 patients, however, found no
cases of skin irritation or allergy.
Exacerbation of asthma has also been associated with
the use of peppermint-containing toothpaste (Spurlock &
Dailey, 1990) and, when taken in a non-capsulate form, the
oil may precipitate heartburn (Wilkinson & Beck, 1994).
Thus, further scientific studies are needed to assess
the safety and efficacy of the use of the essential oil from
Mentha ssp in human beings (McKay & Blumberg, 2006).
Efforts to elucidate the health benefits and risks of
essential oils from the diverse species of Mentha should be
intensified.
Additional research is required for a biological
evaluation of the medicinal properties of the essential oil
from Mentha spp., so that formulations containing the
essential oil can be used effectively for the treatment of
diseases that affect human beings.
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RESUMO
Bases farmacológicas e toxicológicas potenciais
do óleo essencial de Mentha spp
Nas últimas décadas, houve um aumento crescente
no interesse sobre as bases clínicas e farmacológicas
potenciais em relação à eficácia e a segurança das
drogas produzidas de plantas medicinais, devido
à automedicação destes agentes. Diversos autores
avaliaram o óleo essencial de Mentha spp., devido a
sua larga utilização na indústria farmacológica. O
óleo essencial de Mentha spp. componente de muitos
analgésicos e com atividade antimicrobiana, é usado para
tratamentos nos desconfortos gastrintestinais e dutos
biliares superiores, Síndrome de Bowel, expectorante,
mialgia e neuralgia, bem como na inflamação oral
da mucosa. No entanto, esse óleo contém compostos
químicos que apresentam efeitos colaterais tais como
náusea, vômito, reações alérgicas e dores de cabeça.
O objetivo desta revisão atual foi avaliar dados da
literatura específica sobre a possível utilização, eficácia
e segurança clínica e farmacológica do óleo essencial de
Mentha spp. em seres humanos.
Palavras-chave: Mentha spp. Atividade antimicrobiana.
Óleo essencial.
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