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Obesity and overeating are among the most prevalent health concerns worldwide and individuals are increasingly using
performance and image-enhancing drugs (PIEDs) as an easy and fast way to control their weight. Among these, herbal weight-
loss products (HWLPs) often attract users due to their health claims, assumed safety, easy availability, affordable price, extensive
marketing, and the perceived lack of need for professional oversight. Reports suggest that certain HWLPs may lead to onset or
exacerbation of psychiatric disturbances. Here we review the available evidence on psychiatric adverse effects of HWLPs due to
their intrinsic toxicity and potential for interaction with psychiatric medications.

1. Introduction

Novel Psychoactive Substances (NPSs) comprise an ever-
increasing number of chemical, pharmaceutical, and herbal
drugs that are often advertised as “legal” and “safer” alterna-
tives to International Controlled Drugs (ICDs) [1, 2]. While
the use of ICDs seems to have stabilized over the past decades,
the market of NPSs has significantly grown, representing
an unprecedented challenge in the field of global health
from medical, social, cultural, legal, and political perspectives
[1-11]. Among NPSs, a rapid spread of substances known
as “performance and image-enhancing drugs” (PIEDs) or
“lifestyle drugs” has been recorded [12, 13]. The term PIED
is an umbrella term used to describe a variety of substances
taken to enhance human abilities [14]. More specifically,

PIEDs include a wide range of substances able to modify (i)
muscles’ structure and function; (ii) weight, skin coloration,
hairs, aging processes, and body-image in general; (iii) sexual
behaviours; (iv) cognitive functioning; and (v) mood and
social behaviours [12-14].

Obesity and overeating are becoming one of the most
prevalent health concerns among all populations and age
groups worldwide, resulting in a significant increase in
mortality and morbidity [15, 16]. Though diet, exercise, and
healthy lifestyle are the mainstays of obesity management [15,
16], the use of PIEDs is increasing as it is viewed as an easier
alternative to controlling weight [17-20]. In addition, the use
of PIEDs is also increasing in nonobese and nonovereating
populations [12]. The cause of this is most likely modern
society’s high focus on physical appearance, often prompting
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individuals to attempt to achieve unrealistic standards of
thinness [12, 21].

Among the different PIEDs, herbal weight-loss products
(HWLPs) often attract users due to their health claims,
assumed safety, easy availability from specialised shops and
the Internet, affordable price, extensive marketing, and the
perceived lack of need for professional oversight [17-20].
Certain HWLPs may have a significant antiobesity effect
[22], with some studies reporting potential somatic adverse
effects associated with their use [18, 19, 23]. Associations
between the use of HWLPs and onset or exacerbation of
psychiatric symptoms, including mood disturbances, anxiety,
psychosis, addiction, and delirium have also been reported
(reviewed below). There are two main mechanisms through
which HWLPs may have detrimental effects on mental health:
(i) intrinsic toxicity of the herbs and/or (ii) interactions
between herbs and psychiatric medications [18]. However, the
relationship between HWLPs and psychiatric disturbances
has been relatively unstudied so far, and there is a lack of
structured and consistent research on the topic.

The information provided in the studies reporting theo-
retical associations between HWLPs and psychiatric symp-
toms is often (i) based on single-case reports and (ii) insuf-
ficient for making reliable inferences about causality. There-
fore, rather than drawing conclusions, the purpose of this
review is to aggregate and report available data, to heighten
awareness of the possible relationship between HWLPs and
adverse psychiatric effects, and to encourage future studies
to include mental health measures in relation to this rapidly
growing pattern of substance use.

2. Methods

In the following sections, we review the evidence of HWLPs
adverse effects relevant to psychiatric conditions. In Section 3
we review the evidence of adverse psychiatric effects of
HWLPs that are attributable to the intrinsic toxicity of the
herbs; in Section 4 we review the evidence of interactions
between HWLPs and psychiatric medications. Our review
strategy started with MedLine searches to identify herbal
products with weight-loss properties. We then performed
more specific MedLine searches to explore adverse psy-
chiatric effects (on humans) and interactions with psychi-
atric medications for each herbal product with documented
weight-loss properties.

3. Intrinsic Toxicity of Weight-Loss
Herbal Products

3.1. Panax ginseng. Panax ginseng (ginseng) is a perennial
herb native to Korea and China, the root of which has been
traditionally used as an “adaptogenic” substance, that is, a
compound meant to nonspecifically contribute to the sta-
bilization of physiological processes and the promotion of
health and homeostasis [24]. It is often used for weight-
loss purposes, as it has been suggested to improve glucose
tolerance, reduce LDL plasma levels, and contribute to global
inhibition of body weight gain [19, 25]. There is evidence of
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ginseng modulatory activity on the noradrenergic, dopamin-
ergic, serotoninergic, cholinergic, and endorphin systems
[26-28], and there have been several reports of psychiatric
symptoms associated with the use of ginseng both in healthy
people and in patients previously affected by psychiatric
disorders (reviewed below).

In a psychological examination of 133 long-term ginseng
users, 18 cases of euphoria (after one-week use), 25 cases of
nervousness (after one-week use), 26 cases of sleeplessness
(after 3-week use), and 6 cases of depression (after 24-week
use) have been recorded, with high single doses (15 g) causing
feelings of depersonalization and confusion in 4 subjects
[29]. Anxiety and/or sleep disturbances were reported among
healthy volunteers taking ginseng monopreparations for 12
weeks (200 mg/day) [30] or for 30 days (1000 mg/day) [31]
in placebo-controlled trials [30, 31], as well as in healthy
individuals taking ginseng combination preparations [24].
In the World Health Organization (WHO) Collaborating
Centre for International Drug Monitoring Database and UK
Medicines Control Agency reports of adverse events, ginseng
monopreparations have been associated with cases of insom-
nia, nervousness, manic reaction, amnesia, somnolence, ano-
rexia, anxiety, emotional lability, hallucination, sleep disor-
der, confusion, depression, and abnormal thinking [24].

Some studies have also reported associations in the exac-
erbation or worsening of psychiatric symptoms with ginseng
use in patients affected by psychiatric disorders. Two case
reports by Gonzalez-Seijo et al. and Vazquez and Agiiera-
Ortiz suggest that ginseng may have contributed to inducing a
manic episode in patients with previous diagnoses of affective
disorders [32, 33]. Gonzalez-Seijo et al. described the case of
a woman suffering from recurrent depressive episodes who
experienced a manic episode a few days after having self-
replaced her therapy (lithium carbonate 1200 mg/day and
amitriptyline 75 mg/day) with one tablet of ginseng every
day [32]. It is not known, however, if ginseng per se may
have induced the manic episode or, rather, the manic episode
was precipitated by amitriptyline or lithium withdrawal [32].
Vazquez and Agiliera-Ortiz reported the case of a 56-year-
old woman with previous major depressive disorder with
psychotic symptoms who presented a manic episode during
ginseng intake [33]; symptoms disappeared rapidly with low
doses of neuroleptics and benzodiazepines after ginseng
suppression [33]. However, Vazquez and Agiiera-Ortiz could
not clarify the effective contribution of the ginseng suppres-
sion to the amelioration of symptoms [33]. A third report
described that five inpatients with schizophrenia became
irritable, uncooperative, and overactive with disturbed sleep
after smoking ginseng-containing cigarettes and that, after
cessation of smoking these cigarettes, these behavioural
symptoms improved [34].

3.2. Ephedra sinica. Ephedra sinica (ma-huang) is an ever-
green shrub native to Central Asia, whose dried parts have
been used for thousands of years in the traditional Chinese
medicine for the treatment of various respiratory conditions
[35]. Its main biologically active component is the alkaloid
ephedrine, a sympathomimetic agent [36]. The chemical
structure of ephedrine is very similar to that of amphetamine;
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in fact, amphetamines have been originally synthesized as a
substitute for ephedrine [36].

In 1972, a Danish physician first noted unintentional
weight loss in a patient taking ephedrine-containing pills for
asthma [37]. Subsequently, ma-huang became one of the most
commonly used herbs for weight loss [38]. A meta-analysis
reported that ma-huang promoted modest short-term weight
loss (approximately 0.6 kg/mo more than placebo), although
there are no data regarding long-term outcomes [39]. This
effect is said to be mainly due to a sympathomimetic stimula-
tion of thermogenesis in skeletal muscles [37, 40]. Ephedrine
can rapidly pass through the blood-brain barrier [35] and
can stimulate short-term release of dopamine and nore-
pinephrine, as well as long-term depletion of monoamine
[41]. Ma-huang use has been associated with several psychi-
atric adverse effects (reviewed below).

A meta-analysis of 50 trials on the use of ma-huang in
the treatment of obesity yielded estimates of 2.2- to 3.6-
fold increases in odds of developing psychiatric symptoms
including euphoria, neurotic behavior, agitation, depressed
mood, giddiness, irritability, and anxiety [39]. In a review of
1,820 previously unpublished Food and Drug Administration
(FDA) reports of adverse events concerning ma-huang, the
use of the herb was associated with 57 serious psychiatric
episodes [41]. Thirty-two (56.1%) of these cases included
reports of psychosis [41]. Other common adverse events (not
mutually exclusive) were severe depression (31.6%), mania
or severe agitation (26.3%), hallucinations, sleep disturbance,
and suicidal ideation (22.8% each) [41]. Of the 55 cases for
which gender was reported, 60% were women [41]. Most
patients (59.6%) had been using ephedra for more than 2
months [41]. Two-thirds of the 57 cases involved patients with
preexisting psychological/psychiatric conditions and/or the
use of other mood-altering medications or illicit substances
[41].

The first two cases of psychosis (one case of paranoid
psychosis and one case characterized by depression, para-
noid features, and vivid auditory hallucinations) caused by
ephedrine were described in 1968 by Herridge and aBrook
[42]. Both patients reportedly used ephedrine to treat respi-
ratory diseases and had no previous mental illnesses [42]. A
1987 review of 20 cases of psychosis in patients mainly taking
ephedrine for respiratory diseases indicated the following:
(i) the typical clinical picture of ephedrine-related psychosis
was very similar to amphetamine-related psychosis, that is,
a paranoid psychosis with delusions and auditory halluci-
nations (less frequently visual hallucinations) in a setting of
clear consciousness; (ii) in the majority of cases, psychiatric
symptoms remitted following abstinence from ephedrine;
(iii) there was no personal or family history of psychosis in
18 of the cases; (iv) 80% of the patients had taken ephedrine
for more than 1 year; and (v) the average dose before the
psychotic episode was 510 mg [36]. Among the described 20
patients, one patient suffered from “neurasthenia,” one from
“panic attacks,” three from “abnormal premorbid personal-
ity,” and two from substance abuse (morphine, amphetamine,
and LSD); all others had no history of previous psychiatric
disturbances [42]. Additional cases of ephedrine-induced
psychosis have more recently been described [43-46].

In relation to mood disorders, several published case
reports reported the association between ma-huang use and
manic-like symptoms, such as psychomotor agitation, pres-
sured speech, flight of ideas, suicidal ideation, irritability,
aggressive and disorganized behavior, and reduced need
for sleep [45-50]. Manic-like symptoms occurred both in
patients with no previous psychiatric illness and in patients
with a family history of bipolar disorder. These manic-like
symptoms occurred when ma-huang was being assumed at
the manufacturer reccommended dosages, at doses exceeding
the recommended amounts, or after dose escalation (the
exact dosages were not reported) [45-50]. Following acute
manic episodes, symptom remission was typically achieved
with or without pharmacotherapy [45-50], although one
patient reportedly developed long-lasting residual distur-
bances such as boundary control and obtrusive, loud speech
[47]. Two case reports also detected the association between
ma-huang use and depressed mood [44, 45], with depressive
symptoms occurring after 1 year of use [44] or after the first
use [45] of the herb. Another case report described a woman
with severe obsessive-compulsive disorder who was effec-
tively treated with fluvoxamine and Eye Movement Desen-
sitization and Reprocessing (EMDR) treatments but relapsed
following the ingestion of a single capsule of an herbal prod-
uct containing ma-huang used to facilitate weight loss [51].

An additional relevant adverse psychiatric effect possibly
related to ma-huang use is the onset of ephedrine addic-
tion. Miller and Waite reported the case of a 20-year-old
male with no psychiatric comorbidity whose use of a dietary
supplement containing ma-huang progressed to substance
abuse and quite possibly substance dependence [52]. He
progressively escalated the assumed dose to more than four
times the recommended amount (one capsule, two times
per day), exhibiting symptoms of tolerance and withdrawal
[52]. According to the product label, each capsule purport-
edly contained 313mg of ephedra extract (8% concentra-
tion, 25mg of ephedrine group alkaloids) and 50 mg of
anhydrous caffeine [52]. In a case series of seven patients
with amphetamine-like abuse or dependence, two showed
ephedrine abuse and three ephedrine dependence according
to the DSM-1V diagnostic criteria [53]. The 2001 FDA reports
of adverse events found five patients (8.6%) that either
self-reported or were diagnosed as being addicted to ma-
huang products [41]. Finally, a study conducted on 64 female
weightlifters identified 36 ephedrine users, 7 of which (19%)
showed frank ephedrine dependence, including tolerance
and withdrawal symptoms, persistent use despite adverse
effects, and multiple unsuccessful attempts to discontinue use
[54].

3.3. Paullinia cupana. Paullinia cupana (guarana) is a plant
native to the Amazon region and is especially common in
Brazil [55]. Guarana seeds contain a wide number of stimu-
lant and psychoactive substances, including twice the amount
of caffeine present in coffee beans and other xanthine alka-
loids such as theobromine and theophylline [55, 56]. The
plant is commonly used in soft drinks and energy drinks but
its stimulant properties have made it a frequent ingredient in



weight-loss compounds, with some evidence supporting its
weight-loss effectiveness [47-49].

Due to the high caffeine content of its seeds, excessive
intake of guarana may cause symptoms of caffeine intoxica-
tion (e.g., nausea, palpitations, anxiety, excitement, insomnia,
and irritability) [23, 57, 58]. Baghkhani and Jafari reported the
case of a patient experiencing heart palpitations associated
with anxiety and irritability after using herbal supplements
containing guarana (with a daily dose of 400 mg to 4 g) [59].
The World Health Organization-Adverse Drug Reactions
(WHO-ADR) database reported guarana to be associated
with cases of personality disorder, manic reaction, insomnia,
somnolence, asthenia, fatigue, anxiety, and impaired concen-
tration [23, 60]. Galdur6z and Carlini [61] and Boozer et
al. [62] conducted clinical trials aimed at assessing the effi-
cacy of herbal supplement containing guarana for cognitive
enhancement [61] or weight loss [62] reporting insomnia
among the adverse symptoms most frequently experienced
by participants.

3.4. Pausinystalia yohimbe. Pausinystalia yohimbe is a plant
native to Central Africa [63]. The association between yohim-
bine, an alkaloid derived from the bark of the plant, and
weight loss has been consistently reported [23, 63-66]. For
example, Kucio et al. [63] documented that, compared to
placebo, yohimbine (5mg taken 4 times a day for 3 weeks)
combined with a low-energy diet significantly increased
the mean weight loss in obese patients. Yohimbine is an
alpha2-adrenoceptor antagonist that produces sympathetic
activation by increasing noradrenaline release and the firing
rate of neurons located in noradrenergic nuclei of the central
nervous system (CNS) [67, 68]. Consistently, increases in
anxiety symptoms are the most commonly reported adverse
psychiatric effects associated with yohimbine, both in healthy
people [69, 70] and in psychiatric patients (especially in those
with preexistent anxiety disorders) [71-76].

In healthy individuals, an intravenous dose of yohimbine
(0.15mg/kg up to a maximum dose of 10 mg) produced a sig-
nificant increase in anxiety symptoms (e.g., mental and phys-
ical anxiety and irritability), along with an increase in systolic
and diastolic blood pressure, and hyperventilation [69]. A
significant decrease of cerebral blood flow, especially in the
cortical regions, following yohimbine administration has also
been observed [69]. Charney et al. reported that, compared
to placebo, an intravenous dose of yohimbine (0.4 mg/kg) in
patients with panic disorder was associated with a significant
increase in anxiety ratings after 15 and 30 minutes [71]. A
trend towards a significant increase in anxiety levels was
also observed in healthy individuals after 15 minutes of
yohimbine administration [71]. It has been reported [72, 73]
that oral administration of yohimbine (20 mg) can produce
a significant increase of subjective (i.e., nervousness and
frequent panic attacks) and objective (i.e., palpitations, hot
and cold flashes, tremors, etc.) anxiety symptoms in patients
with agoraphobia. Furthermore, Gurguis et al. reported that
the oral administration of yohimbine (20 mg) induced panic
episodes in 6 of 11 patients diagnosed with agoraphobia
with panic attacks and significantly increased systolic blood
pressure, plasma norepinephrine, and cortisol levels [76].
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The increase of anxiety symptoms after intravenous dose of
yohimbine (0.4 mg/kg) has been also documented in combat
veterans with posttraumatic stress disorder (PTSD) [74, 75],
who concomitantly showed significant decreases in brain
metabolism after yohimbine administration compared to
healthy controls [75].

In addition to anxiety, yohimbine has also been associated
with other adverse psychiatric effects. Yohimbine has been
reported to induce addictive drug seeking behaviour [77],
objective and subjective withdrawal, and elevated craving in
heroin-dependent patients [78]. Scherr et al. [79] described
the case of a 21-year-old female patient who developed alter-
ations in alcohol and cocaine seeking behaviour and several
modifications in behaviour, including suicidal tendencies,
following the use of yohimbine for weight loss. It is reported
that, compared to placebo, oral administration of yohimbine
(0.4 mg/kg [80] or up to 40 mg [81]) can increase impulsivity
in healthy subjects [80, 81]. Finally, Price et al. [82] described
three cases of patients with bipolar depression who developed
manic symptoms after taking a 10 mg dose of yohimbine.
The US National Institute of Health states that “people with
psychiatric conditions should not use Yohimbe” [83].

4. Interaction between
Weight-Loss-Related Herbal Products and
Psychiatric Medications

Herb-drug interactions have become an important issue in
drug safety and clinical practice, possibly resulting in drug
toxicities, reduced pharmacological effects, and adverse drug
reactions. In this section we review the available evidence of
interactions between HWLPs and psychiatric medications.

4.1. Panax ginseng. Two case reports suggest an interaction
between ginseng and phenelzine [84-86]. A 64-year-old
woman described symptoms of headache and tremulousness
when ginseng was added to her phenelzine therapy; three
years later, whilst still taking phenelzine, she experienced
similar symptoms upon ingesting ginseng capsules [85, 86]. A
43-year-old woman who had had a long-standing depressive
illness and whose medication included phenelzine 45 mg/day,
triazolam 0.5 mg/day, and lorazepam 4 mg/day experienced
an improvement in her depression; this improvement esca-
lated into manic-like symptoms whilst taking a combination
of ginseng and bee pollen. When the ginseng preparation
was discontinued, she no longer experienced any therapeu-
tic benefit of the phenelzine [84]. An interaction between
ginseng, vitamin B complex, and sertraline resulting in a
reduction of therapeutic response has also been reported
[24]. Ginseng contains a mixture of saponin glycosides called
ginsenosides. It has been found that ginsenosides inhibit
cyclic AMP phosphodiesterase [87]; this may account partly
for ginseng interaction with monoamine oxidase inhibitors
(MAOISs) such as phenelzine, although an exact delineation
of the mechanism would require further study.

4.2. Ephedra sinica. Aswritten above, the predominant active
component of ma-huang, that is, ephedrine, is a sympath-
omimetic agent with a chemical structure very similar to that
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of amphetamine [36]. It acts directly and indirectly at alpha-
and beta-adrenergic receptors, potentially causing increased
blood pressure and heart rate, relaxation of bronchial and
gastrointestinal smooth muscle, CNS stimulation, and mydri-
asis [88]. When ma-huang is administered in combination
with MAOIs, its sympathomimetic activity can reportedly
increase the risk of hypertensive crisis [89]. It is reported that
a 28-year-old woman taking phenelzine (60 mg/day) devel-
oped encephalopathy, neuromuscular irritability, hypoten-
sion, tachycardia, rhabdomyolysis, and hyperthermia follow-
ing ingestion of a combination tablet containing ephedrine
(18.31mg), caffeine (30 mg), and theophylline (100 mg), 24
hours after abruptly discontinuing phenelzine treatment [89].
However, it is also possible that stopping the phenelzine
suddenly contributed to inducing the side effects.

4.3. Paullinia cupana. Guarana extracts have high content of
caffeine [55, 56], which is metabolized by CYP1A2 (a protein
of the cytochrome P450 family of isoenzymes responsible for
the biotransformation of several drugs) [58, 90]. When used
concomitantly, caffeine and certain psychiatric medications
(e.g., clozapine [91-94] and fluvoxamine [92]) can compete
for the same enzyme, resulting in potential increases in
medications’ drug levels and risks of toxic effects [91-94].
One study has also reported that abruptly ceasing the daily
consumption of caffeine may result in a significant increase in
lithium blood levels [95]. However, no studies have reported
interactions between guarana and psychiatric medications so
far.

4.4. Pausinystalia yohimbe. Pharmacodynamic and pharma-
cokinetic interactions between yohimbine and certain tri-
cyclic antidepressants (i.e., clomipramine, desmethylclomi-
pramine, and imipramine) have been described [96-98].
It has been reported that yohimbine toxicity is poten-
tiated by tricyclic antidepressants and phenothiazines in
mice [99]. Lacomblez et al. [97] performed a double-blind,
crossover, placebo-controlled study in 12 depressed patients
with clomipramine-induced orthostatic hypotension report-
ing that low oral doses (4 mg three times a day) of yohimbine
increased blood pressure, subsequently proposing yohimbine
as a possible drug-induced orthostatic hypotension corrector.
In addition, one preclinical [100] and one clinical study
[90] suggested that concomitant administration of yohim-
bine may lead to more rapid rates of psychiatric effects of
selective serotonin reuptake inhibitors (SSRIs) by shortening
the delay in obtaining tonic activation of the postsynaptic
5-HT1a receptors through its alpha2-antagonist activity. The
US National Institute of Health claimed that “people should
not combine Yohimbe with monoamine oxidase inhibitors as
effects may be additive. Yohimbe should be used with caution
when taken with medicines for high blood pressure, tricyclic
antidepressants, or phenothiazines” [83].

4.5. Plantago psyllium. Fibre supplements of Plantago
psyllium (psyllium) may contribute to a salutary lipid, glu-
cose, and insulin metabolism and are extensively used for
weight-loss purposes [101]. Two studies to date have reported
interactions between psyllium and psychiatric drugs:

Fong et al. recently found that psyllium supplements sig-
nificantly altered blood concentrations of carbamazepine
[102], while Perlman in 1990 reported that psyllium can
inhibit the absorption of lithium from the gastrointestinal
tract leading to reduced blood concentrations and clinical
effects of the drug [103].

4.6. Rhodiola rosea. Rhodiola rosea (Rhodiola) has a long his-
tory as a valuable medicinal plant having appeared in the
Materia Medica of a number of European countries [104].
As a dietary supplement, numerous preparations of Rhodiola
extracts are used worldwide as “adaptogen” substances [105].
Rhodiola use has been suggested to reduce food intake [47,
48] and to inhibit angiotensin converting enzyme (ACE),
resulting in a possible positive effect on metabolism [106].
Rhodiola can modulate hypothalamic-pituitary-adrenal (HPA)
axis activity as well as that of several neurotransmitters
[104]. Maniscalco et al. recently reported the case of a 68-
year-old female patient with recurrent moderate depressive
disorder with somatic syndrome who developed vegeta-
tive syndrome, feelings of restlessness, and trembling since
she began ingesting Rhodiola supplements in addition to
paroxetine [107]. These symptoms may have been due to
serotonergic syndrome [107]; therefore, it is possible that
concomitant use of Rhodiola and selective SSRIs may lead
to an excess of serotonin in the CNS and/or in peripheral
nervous system with subsequent increased clinical risks.

4.7 Trigonella foenum-graecum. Seed extracts of Trigonella
foenum-graecum (fenugreek) have long been used as an
herbal medicine for treating metabolic and nutritive dysfunc-
tions and have been shown to selectively reduce spontaneous
fat intake in overweight subjects [108]. Pharmacodynamic
interactions of fenugreek with MAOIs and SSRIs have been
described in vitro [109], although reliable human data are
lacking.

5. Conclusion

The consumption of HWLPs as the fastest and “healthiest”
way to lose weight is a relatively new and poorly studied phe-
nomenon. To the best of our knowledge, this is the first study
aimed at specifically reviewing the adverse psychiatric effects
associated with HWLPs. Results indicate that a range of
adverse psychiatric events could theoretically result from the
use of HWLPs. Though the evidence of psychiatric symptoms
associated with HWLPs may collectively look impressive,
the information provided in the reviewed studies is often
insufficient for making reliable inferences about causality;
therefore, in some cases it may be unnecessarily alarmist
to accept a cause-effect relationship between HWLPs and
psychiatric symptoms.

In addition to the reviewed evidence (i.e., the effects of
HWLPs per se on psychiatric symptoms and the interactions
of HWLPs with psychiatric drugs), there are four further
reasons of possible concern in relation to the potential
psychiatric adverse effects of certain HWLPs.

(i) The HWLPs may contain adulterants with the poten-
tial to cause neurotoxicity or adverse interactions. Herbal



products, in fact, undergo reduced quality control and safety
testing in comparison to medications [18]. For example,
adulterants that have been identified in HWLPs include
sibutramine [110], fenfluramine [111], or thyroid hormones
[112, 113], which are molecules with well-known potential
deleterious effects on CNS, mental status, and behaviour [114—
116]. (ii) Individuals are using increasingly large amounts of
herbal products as “weight-loss adjuvant interventions” in
addition to the standard HWLPs. For example, Valeriana
officinalis (valerian), Passiflora incarnata (purple passion-
flower), Melissa officinalis (lemon balm), and Hypericum
perforatum (St. John's wort) have long been used to improve
sleep, anxiety, or mood disturbances [117-119]; these herbal
products can interact with a range of neurotransmitter sys-
tems, having the potential to induce adverse psychiatric and
cognitive effects [112, 113, 118, 120-124] and to interact with
psychiatric medications [118, 125-127]. Even though extracts
of these herbs have never been shown to improve obesity
or metabolism, they are often sold on the Internet with the
purpose of calming stress-induced hunger and eating behav-
iours related to nervousness [19, 128-130]. People, in fact, are
becoming increasingly aware of the link between mood, poor
sleep quality, and obesity [19, 128, 130, 131]. In an attempt
to address mood and sleep disturbances, consumers may
use products containing extracts of these plants, considering
this intervention to be a relevant part of their weight-loss
program [19, 128-130] and subsequently increasing their
risk of adverse psychiatric effects. (iii) A range of HWLPs
can interact with enzymes involved in psychiatric drug
metabolism [132], having the potential to interfere with phar-
macokinetic mechanisms. (iv) Finally, obesity is associated
with significant increases in lifetime diagnosis of mood and
anxiety disorders [133, 134]. It is possible that obesity per
se may lead to higher vulnerability to the development of
psychiatric disorders [133], meaning that obese individuals
may represent a psychiatrically at-risk population and the use
of HWLPs with potential adverse psychiatric effects among
them may be of particular concern.

In conclusion, adverse psychiatric events and interac-
tions with psychiatric drugs are reported for a number of
herbal products commonly used for reducing body weight.
Physicians, psychiatrists, and other health and mental health
professionals should remind patients that (i) diet, exercise,
and healthy lifestyle are the safest and most effective weight-
loss strategies and (ii) the HWLPs, though potentially effec-
tive for weight loss, may have a heterogeneous nature and
may be associated with psychiatric risks. It is also true that
certain HWLPs may exert beneficial effects on CNS and on
certain psychiatric conditions [135], but this analysis was not
included as a part of the objective of the present review.
Future studies should include safety mental health measures
in relation to this growing pattern of substance use.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

BioMed Research International

Acknowledgments

This paper arises from collaborative activities and staff
exchanges among collaborating institutions funded by the
European Commission. Authors would also like to acknowl-
edge the contribution of the Canadian Centre on Substance
Abuse (CCSA), the Public Health Agency of Canada, and
the World Health Organization (WHO) for granting access
to the Global Public Health Intelligence Network (GPHIN)
database.

References

[1] O. Corazza, S. Assi, P. Simonato et al., “Promoting innovation
and excellence to face the rapid diffusion of novel psychoactive
substances in the EU: the outcomes of the ReDNet project;
Human Psychopharmacology, vol. 28, no. 4, pp. 317-323, 2013.

[2] E Schifano, L. Orsolini, G. Duccio Papanti, and J. M. Corkery,
“Novel psychoactive substances of interest for psychiatry,
World Psychiatry, vol. 14, no. 1, pp. 15-26, 2015.

[3] E S. Bersani, O. Corazza, G. Albano et al., “25C-NBOMe: pre-
liminary data on pharmacology, psychoactive effects, and toxic-
ity of a new potent and dangerous hallucinogenic drug;” BioMed
Research International, vol. 2014, Article ID 734749, 6 pages,
2014.

[4] E S.Bersani, O. Corazza, P. Simonato et al., “Drops of madness?
Recreational misuse of tropicamide collyrium; early warning
alerts from Russia and Italy, General Hospital Psychiatry, vol.
35, no. 5, pp. 571-573, 2013.

[5] O. Corazza, P. Simonato, J. Corkery, G. Trincas, and F. Schifano,
“Legal highs’: safe and legal ‘heavens’? A study on the diffusion,
knowledge and risk awareness of novel psychoactive drugs
among students in the UK,” Rivista di Psichiatria, vol. 49, no.
2, pp. 89-94, 2014.

[6] A. Minichino, E S. Bersani, W. K. Calo et al., “Smoking behav-
iour and mental health disorders-mutual influences and impli-
cations for therapy, International Journal of Environmental
Research and Public Health, vol. 10, no. 10, pp. 4790-4811, 2013.

[7] R.Santacroce, O. Corazza, G. Martinotti, F. S. Bersani, G. Valeri-
ani, and M. Di Giannantonio, “Psyclones: a roller coaster of life?
Hidden synthetic cannabinoids and stimulants in apparently
harmless products,” Human Psychopharmacology: Clinical and
Experimental, vol. 30, no. 4, pp. 265-271, 2015.

[8] E S. Bersani, C. Imperatori, M. Prilutskaya, R. Kuliev, and
O. Corazza, “Injecting eye-drops: a mini-review on the non-
clinical use of tropicamide,” Human Psychopharmacology: Clin-
ical and Experimental, vol. 30, no. 4, pp. 262-264, 2015.

[9] G. Valeriani, O. Corazza, E S. Bersani et al., “Olanzapine as the
ideal ‘trip terminator’? Analysis of online reports relating to
antipsychotics’ use and misuse following occurrence of novel
psychoactive substance-related psychotic symptoms,” Human
Psychopharmacology: Clinical and Experimental, vol. 30, no. 4,
Pp. 249-254, 2015.

[10] E Schifano, O. Corazza, A. Marchi et al., “Analysis of online
reports on the potential misuse of benzidamine,” Rivista di
Psichiatria, vol. 48, no. 3, pp. 182-186, 2013.

[11] E Schifano, A. Ricciardi, O. Corazza et al., “New drugs of abuse
on the Web: the role of the Psychonaut Web Mapping Project;”
Rivista di Psichiatria, vol. 45, no. 2, pp. 88-93, 2010.

[12] J. McVeigh, M. Evans-Brown, and M. A. Bellis, “Human
enhancement drugs and the pursuit of perfection,” Adicciones,
vol. 24, no. 3, pp- 185-190, 2012.



BioMed Research International

[13] O. Corazza, E S. Bersani, R. Brunoro, G. Valeriani, G. Mar-
tinotti, and E Schifano, “The diffusion of performance and
image-enhancing drugs (PIEDs) on the internet: the abuse of
the cognitive enhancer piracetam,” Substance Use and Misuse,
vol. 49, no. 14, pp. 1849-1856, 2014.

[14] O.Corazza, G. Valeriani, F. S. Bersani et al., “Spice; ‘kryptonite;
‘black mamba’: an overview of brand names and marketing
strategies of novel psychoactive substances on the web,” Journal
of Psychoactive Drugs, vol. 46, no. 4, pp. 287-294, 2014.

[15] A.E.Field, E. H. Coakley, A. Must et al., “Impact of overweight
on the risk of developing common chronic diseases during a 10-
year period,” Archives of Internal Medicine, vol. 161, no. 13, pp.
1581-1586, 2001.

[16] Expert Panel on the Identification-Evaluation and Treatment of
Overweight in Adults, “Clinical guidelines on the identification,
evaluation, and treatment of overweight and obesity in adults:
executive summary, The American Journal of Clinical Nutrition,
vol. 68, no. 4, pp. 899-917, 1998.

[17] H. M. Blanck, M. K. Serdula, C. Gillespie et al., “Use of nonpre-
scription dietary supplements for weight loss is common among
Americans,” Journal of the American Dietetic Association, vol.
107, no. 3, pp. 441-447, 2007.

[18] T. Y. K. Chan, “Potential risks associated with the use of herbal
anti-obesity products,” Drug Safety, vol. 32, no. 6, pp. 453-456,
2009.

[19] R. B. Saper, D. M. Eisenberg, and R. S. Phillips, “Common
dietary supplements for weight loss,” American Family Physi-
cian, vol. 70, no. 9, pp- 1731-1738, 2004.

[20] P. A.Sharpe, M. L. Granner, J. M. Conway, B. E. Ainsworth, and
M. Dobre, “Availability of weight-loss supplements: results of
an audit of retail outlets in a southeastern city;” Journal of the
American Dietetic Association, vol. 106, no. 12, pp. 2045-2051,
2006.

[21] N. Hawkins, P. Scott Richards, H. M. Granley, and D. M. Stein,
“The impact of exposure to the thin-ideal media image on
women,” Eating Disorders, vol. 12, no. 1, pp. 35-50, 2004.

[22] S. Hasani-Ranjbar, Z. Jouyandeh, and M. Abdollahi, “A sys-
tematic review of anti-obesity medicinal plants—an update,”
Journal of Diabetes and Metabolic Disorders, vol. 12, no. 1, article
28, 2013.

[23] M. H. Pittler, K. Schmidt, and E. Ernst, “Adverse events of
herbal food supplements for body weight reduction: systematic
review;” Obesity Reviews, vol. 6, no. 2, pp. 93-111, 2005.

[24] J. T. Coon and E. Ernst, “Panax ginseng: a systematic review of
adverse effects and drug interactions,” Drug Safety, vol. 25, no.
5, pp. 323-344, 2002.

[25] J. Yin, H. Zhang, and J. Ye, “Traditional Chinese medicine in
treatment of metabolic syndrome,” Endocrine, Metabolic and
Immune Disorders—Drug Targets, vol. 8, no. 2, pp. 99-111, 2008.

[26] S.Todorov, R. Zamfirova, and V. D. Petkov, “Study of the effects
of nootropic agents on the adrenegic neurotransmission in
smooth muscles of young and old animals,” Acta Physiologica
et Pharmacologica Bulgarica, vol. 16, no. 1, pp. 38-45, 1990.

[27] C. G. Benishin, R. Lee, L. C. H. Wang, and H. J. Liu, “Effects of

ginsenoside Rbl on central cholinergic metabolism,” Pharma-

cology, vol. 42, no. 4, pp. 223-229, 1991.

A.S. Attele, J. A. Wu, and C.-S. Yuan, “Ginseng pharmacology:

multiple constituents and multiple actions,” Biochemical Phar-

macology, vol. 58, no. 11, pp. 1685-1693, 1999.

[29] R. K. Siegel, “Ginseng abuse syndrome. Problems with the
panacea,” The Journal of the American Medical Association, vol.
241, no. 15, pp. 1614-1615, 1979.

[28

[30] E. Scaglione, G. Cattaneo, M. Alessandria, and R. Cogo, “Effi-
cacy and safety of the standardised Ginseng extract G115 for
potentiating vaccination against the influenza syndrome and
protection against the common cold [corrected],” Drugs under
Experimental and Clinical Research, vol. 22, no. 2, pp. 65-72,

1996.

[31] L. Cartwright, “You and ginseng: recent human trials,” Aus-
tralian Journal of Pharmacy, vol. 62, p. 47, 1982.

[32] J. C. Gonzalez-Seijo, Y. M. Ramos, and I. Lastra, “Manic episode
and ginseng: report of a possible case;” Journal of Clinical Psy-
chopharmacology, vol. 15, no. 6, pp. 447-448,1995.

[33] 1. Vazquezand L. F. Agiiera-Ortiz, “Herbal products and serious
side effects: a case of ginseng-induced manic episode,” Acta
Psychiatrica Scandinavica, vol. 105, no. 1, pp. 7677, 2002.

[34] A. Wilkie and C. Cordess, “Ginseng—a root just like a carrot?”
Journal of the Royal Society of Medicine, vol. 87, no. 10, pp. 594-
595,1994.

[35] E.J. Y. Kim, Y. Chen, J. Q. Huang et al., “Evidence-based tox-
icity evaluation and scheduling of Chinese herbal medicines,”
Journal of Ethnopharmacology, vol. 146, no. 1, pp. 40-61, 2013.

[36] A. M. Whitehouse and J. M. Duncan, “Ephedrine psychosis
rediscovered,” The British Journal of Psychiatry, vol. 150, no. 2,
pp. 258-261, 1987.

[37] E L. Greenway, “The safety and efficacy of pharmaceutical and
herbal caffeine and ephedrine use as a weight loss agent,” Obesity
Reviews, vol. 2, no. 3, pp- 199-211, 2001.

[38] S. R. Mehendale, B. A. Bauer, and C.-S. Yuan, “Ephedra-con-
taining dietary supplements in the US versus ephedra as a
Chinese medicine,” The American Journal of Chinese Medicine,
vol. 32, no. 1, pp. 1-10, 2004.

[39] P. G. Shekelle, M. L. Hardy, S. C. Morton et al., “Efficacy and
safety of ephedra and ephedrine for weight loss and athletic
performance: a meta-analysis,” The Journal of the American
Medical Association, vol. 289, no. 12, pp. 1537-1545, 2003.

[40] A. Astrup, “Thermogenesis in human brown adipose tissue and
skeletal muscle induced by sympathomimetic stimulation,” Acta
Endocrinologica. Supplementum, vol. 278, pp. 1-32, 1986.

[41] M. Maglione, K. Miotto, M. Iguchi, L. Jungvig, S. C. Morton,
and P. G. Shekelle, “Psychiatric effects of ephedra use: an
analysis of food and drug administration reports of adverse
events,” American Journal of Psychiatry, vol. 162, no. 1, pp. 189-
191, 2005.

[42] C.E Herridge and M. E. @Brook, “Ephedrine psychosis,” British
Medical Journal, vol. 2, article 160, 1968.

[43] H. Doyle and M. Kargin, “Herbal stimulant containing ephed-
rine has also caused psychosis,” British Medical Journal, vol. 313,
no. 7059, p. 756, 1996.

[44] K. M. Jacobs and K. A. Hirsch, “Psychiatric complications of
Ma-huang,” Psychosomatics, vol. 41, no. 1, pp. 58-62, 2000.

[45] R. Walton and G. H. Manos, “Psychosis related to ephedra-
containing herbal supplement use,” Southern Medical Journal,
vol. 96, no. 7, pp. 718-720, 2003.

[46] J. L. Katz, “A psychotic manic state induced by an herbal
preparation,” Psychosomatics, vol. 41, no. 1, pp. 73-74, 2000.

[47] ]. M. Boerth and C. E. Caley, “Possible case of mania associated
with ma-huang,” Pharmacotherapy, vol. 23, no. 3, pp. 380-383,
2003.

[48] R. R. Capwell, “Ephedrine-induced mania from an herbal diet
supplement,” The American Journal of Psychiatry, vol. 152, no. 4,
p- 647,1995.



(49]

(50]

(53

(54]

(55]

[56]

(57]

(58]

(59]

(63]

(64]

(67]

A.S. Traboulsi, R. Viswanathan, and J. Coplan, “Suicide attempt
after use of herbal diet pill,” American Journal of Psychiatry, vol.
159, no. 2, pp. 318-319, 2002.

N. P. Emmanuel, C. Jones, and R. B. Lydiard, “Use of herbal
products and symptoms of bipolar disorder;,” American Journal
of Psychiatry, vol. 155, no. 11, p. 1627, 1998.

E M. Corrigan, J. Jennett, and E. Ernst, “Ephedra alkaloids and
brief relapse in EMDR-treated obsessive compulsive disorder,”
Acta Psychiatrica Scandinavica, vol. 110, no. 2, pp. 158-159, 2004.
S. C. Miller and C. Waite, “Ephedrine-type alkaloid-containing
dietary supplements and substance dependence,” Psychosomat-
ics, vol. 44, no. 6, pp. 508-511, 2003.

J. A. Tinsley and D. D. Watkins, “Over-the-counter stimulants:
abuse and addiction,” Mayo Clinic Proceedings, vol. 73, no. 10,
pp- 977-982,1998.

A.J. Gruber and H. G. Pope Jr., “Ephedrine abuse among 36
female weightlifters,” The American Journal on Addictions, vol.
7, no. 4, pp. 256-261, 1998.

A. R. Henman, “Guarana (Paullinia cupana var. sorbilis): eco-
logical and social perspectives on an economic plant of the
central Amazon basin,” Journal of Ethnopharmacology, vol. 6,
no. 3, pp. 311-338, 1982.

D. K. Bempong and P. J. Houghton, “Dissolution and absorption
of caffeine from guarana,” Journal of Pharmacy and Pharmacol-
ogy, vol. 44, no. 9, pp. 769-771, 1992.

K. Ciszowski, W. Biedron, and E. Gomolka, “Acute caffeine
poisoning resulting in atrial fibrillation after guarana extract
overdose,” Przeglgd Lekarski, vol. 71, no. 9, pp. 495-498, 2014.
N. L. Benowitz, “Clinical pharmacology of caffeine,” Annual
Review of Medicine, vol. 41, no. 1, pp. 277-288, 1990.

L. Baghkhani and M. Jafari, “Cardiovascular adverse reactions
associated with Guarana: is there a causal effect?” Journal of
Herbal Pharmacotherapy, vol. 2, no. 1, pp. 57-61, 2002.

Case Reports for Guarana: World Health Organization ADR
database.

J. C. Galduréz and E. A. Carlini, “The effects of long-term
administration of guarana on the cognition of normal, elderly
volunteers,” Sdo Paulo Medical Journal, vol. 114, no. 1, pp. 1073-
1078, 1996.

C. N. Boozer, J. A. Nasser, S. B. Heymsfield, V. Wang, G.
Chen, and J. L. Solomon, “An herbal supplement containing Ma
Huang-Guarana for weight loss: a randomized, double-blind
trial,” International Journal of Obesity, vol. 25, no. 3, pp. 316-324,
2001.

C. Kucio, K. Jonderko, and D. Piskorska, “Does yohimbine act
as a slimming drug?” Israel Journal of Medical Sciences, vol. 27,
no. 10, pp. 550-556, 1991.

S. L. Norris, X. Zhang, A. Avenell, E. Gregg, C. H. Schmid, and
J. Lau, “Pharmacotherapy for weight loss in adults with type 2
diabetes mellitus,” Cochrane Database of Systematic Reviews, no.
1, Article ID CD004096, 2005.

S. L. Norris, X. Zhang, A. Avenell et al., “Efficacy of pharma-
cotherapy for weight loss in adults with type 2 diabetes mellitus:
a meta-analysis,” Archives of Internal Medicine, vol. 164, no. 13,
pp. 1395-1404, 2004.

T. Kearney, N. Tu, and C. Haller, “Adverse drug events associated
with yohimbine-containing products: a retrospective review of
the California poison control system reported cases,” Annals of
Pharmacotherapy, vol. 44, no. 6, pp. 1022-1029, 2010.

S. W. Tam, M. Worcel, and M. Wyllie, “Yohimbine: a clinical
review;” Pharmacology and Therapeutics, vol. 91, no. 3, pp. 215-
243, 2001.

(68]

(69]

(71]

(72]

(74]

(75]

(77]

(81]

(82]

BioMed Research International

E. Ernst and M. H. Pittler, “Yohimbine for erectile dysfunction:
a systematic review and meta-analysis of randomized clinical
trials,” Journal of Urology, vol. 159, no. 2, pp. 433-436, 1998.

O. G. Cameron, J. K. Zubieta, L. Grunhaus, and S. Minoshima,
“Effects of yohimbine on cerebral blood flow, symptoms, and
physiological functions in humans,” Psychosomatic Medicine,
vol. 62, no. 4, pp. 549-559, 2000.

R. A. Vasa, D. S. Pine, C. L. Masten et al., “Effects of yohimbine
and hydrocortisone on panic symptoms, autonomic responses,
and attention to threat in healthy adults,” Psychopharmacology,
vol. 204, no. 3, pp. 445-455, 2009.

D. S. Charney, S. W. Woods, J. H. Krystal, L. M. Nagy, and G.
R. Heninger, “Noradrenergic neuronal dysregulation in panic
disorder: the effects of intravenous yohimbine and clonidine in
panic disorder patients,” Acta Psychiatrica Scandinavica, vol. 86,
no. 4, pp. 273-282, 1992.

D. S. Charney, G. R. Heninger, and A. Breier, “Noradrenergic
function in panic anxiety. Effects of yohimbine in healthy
subjects and patients with agoraphobia and panic disorder;’
Archives of General Psychiatry, vol. 41, no. 8, pp. 751-763, 1984.

D. S. Charney, S. W. Woods, W. K. Goodman, and G. R.
Heninger, “Neurobiological mechanisms of panic anxiety: bio-
chemical and behavioral correlates of yohimbine-induced panic
attacks,” The American Journal of Psychiatry, vol. 144, no. 8, pp.
1030-1036, 1987.

S. M. Southwick, J. H. Krystal, J. D. Bremner et al., “Noradrener-
gic and serotonergic function in posttraumatic stress disorder,”
Archives of General Psychiatry, vol. 54, no. 8, pp. 749-758,1997.
J. D. Bremner, R. B. Innis, C. K. Ng et al., “Positron emis-
sion tomography measurement of cerebral metabolic correlates
of yohimbine administration in combat-related posttraumatic
stress disorder;” Archives of General Psychiatry, vol. 54, no. 3, pp.
246-254,1997.

G. N. M. Gurguis, B. J. Vitton, and T. W. Uhde, “Behav-
ioral, sympathetic and adrenocortical responses to yohimbine
in panic disorder patients and normal controls,” Psychiatry
Research, vol. 71, no. 1, pp. 27-39, 1997.

M. K. Greenwald, L. H. Lundahl, and C. L. Steinmiller, “Yohim-
bine increases opioid-seeking behavior in heroin-dependent,
buprenorphine-maintained individuals,” Psychopharmacology,
vol. 225, no. 4, pp. 811-824, 2013.

S. M. Stine, S. M. Southwick, I. L. Petrakis, T. R. Kosten, D.
S. Charney, and J. H. Krystal, “Yohimbine-induced withdrawal
and anxiety symptoms in opioid-dependent patients,” Biological
Psychiatry, vol. 51, no. 8, pp. 642-651, 2002.

M. Scherr, D. Schwerthoeffer, T. Froboese, E Castrop, and
J. Bauml, “Psychiatric effects and side effects of the alpha-2-
antagonist yohimbine: a review of literature and case report,’
Fortschritte der Neurologie Psychiatrie, vol. 77, no. 10, pp. 585—
590, 2009.

A. C. Swann, M. Lijffijt, S. D. Lane, B. Cox, J. L. Steinberg,
and E G. Moeller, “Norepinephrine and impulsivity: effects of
acute yohimbine,” Psychopharmacology, vol. 229, no. 1, pp. 83-
94, 2013.

A. C. Swann, D. Birnbaum, A. A. Jagar, D. M. Dougherty, and
E G. Moeller, “Acute yohimbine increases laboratory-measured
impulsivity in normal subjects,” Biological Psychiatry, vol. 57, no.
10, pp. 1209-1211, 2005.

L. H. Price, D. S. Charney, and G. R. Heninger, “Three
cases of manic symptoms following yohimbine administration,”
American Journal of Psychiatry, vol. 141, no. 10, pp. 1267-1268,
1984.



BioMed Research International

(83]

(84]

(85]

(89]

[95]

(96]

(98]

National Center for Complementary and Alternative Medicine,
Herbs at a Glance: Yohimbe, 2007, http://nccam.nih.gov/health/
yohimbe.

B. D. Jones and A. M. Runikis, “Interaction of ginseng with
phenelzine,” Journal of Clinical Psychopharmacology, vol. 7, no.
3, pp. 201-202, 1987,

R. I. Shader and D. J. Greenblatt, “Phenelzine and the dream
machine—ramblings and reflections,” Journal of Clinical Psy-
chopharmacology, vol. 5, no. 2, p. 65, 1985.

R. I. Shader and D. J. Greenblatt, “Bees, ginseng and MAOIs
revisited,” Journal of Clinical Psychopharmacology, vol. 8, no. 4,
p- 235, 1988.

T. Nikaido, T. Ohmoto, and U. Sankawa, “Inhibitors of cyclic
AMP phosphodiesterase in Panax ginseng C. A. Meyer and
Panax japonicus C. A. Meyer,;” Chemical and Pharmaceutical
Bulletin, vol. 32, no. 4, pp. 1477-1483, 1984.

P.J. Hodges and P. C. A. Kam, “The peri-operative implications
of herbal medicines,” Anaesthesia, vol. 57, no. 9, pp. 889-899,
2002.

J. K. Dawson, S. M. Earnshaw, and C. S. Graham, “Dangerous
monoamine oxidase inhibitor interactions are still occurring in
the 1990s,” Journal of Accident and Emergency Medicine, vol. 12,
no. 1, pp. 49-51, 1995.

G. R. Wilkinson, “Drug metabolism and variability among
patients in drug response,” The New England Journal of Medi-
cine, vol. 352, no. 21, pp. 2211-2221, 2005.

E S. Bersani, E. Capra, A. Minichino et al., “Factors affecting
interindividual differences in clozapine response: a review and
case report,” Human Psychopharmacology, vol. 26, no. 3, pp.177-
187, 2011.

J. A. Carrillo and J. Benitez, “Clinically significant pharmacoki-
netic interactions between dietary caffeine and medications,”
Clinical Pharmacokinetics, vol. 39, no. 2, pp. 127-153, 2000.

S. Hagg, O. Spigset, T. Mjérndal, and R. Dahlqvist, “Effect of
caffeine on clozapine pharmacokinetics in healthy volunteers,”
British Journal of Clinical Pharmacology, vol. 49, no. 1, pp. 59-63,
2000.

E. M. Williamson, “Drug interactions between herbal and
prescription medicines,” Drug Safety, vol. 26, no. 15, pp. 1075—
1092, 2003.

R. Mester, P. Toren, I. Mizrachi, L. Wolmer, N. Karni, and A.
Weizman, “Caffeine withdrawal increases lithium blood levels,”
Biological Psychiatry, vol. 37, no. 5, pp. 348-350, 1995.

G. Holmberg and S. Gershon, “Autonomic and psychic effects
of yohimbine hydrochloride,” Psychopharmacologia, vol. 2, no.
2, pp. 93-106, 1961.

L. Lacomblez, G. Bensimon, E Isnard, B. Diquet, Y. Lecrubier,
and A. J. Puech, “Effect of yohimbine on blood pressure in
patients with depression and orthostatic hypotension induced
by clomipramine,” Clinical Pharmacology & Therapeutics, vol.
45, no. 3, pp. 241-251, 1989.

Y. Lecrubier, A. J. Puech, and A. Des Lauriers, “Favourable
effects of yohimbine on clomipramine-induced orthostatic
hypotension: a double-blind study;” British Journal of Clinical
Pharmacology, vol. 12, no. 1, pp. 90-93, 1981.

R. M. Quinton, “The increase in the toxicity of yohimbine
induced by imipramine and other drugs in mice,” British Journal
of Pharmacology and Chemotherapy, vol. 21, pp. 51-66, 1963.

A. Dhir and S. K. Kulkarni, “Effect of addition of yohimbine
(alpha-2-receptor antagonist) to the antidepressant activity of
fluoxetine or venlafaxine in the mouse forced swim test,
Pharmacology, vol. 80, no. 4, pp. 239-243, 2007.

[101]

[102]

(103]

(104]

(105]

[106]

[107]

(108]

[109]

[110]

[111]

[112]

(113]

(114]

[115]

[116]

S. Pal, A. Khossousi, C. Binns, S. Dhaliwal, and V. Ellis, “The
effect of a fibre supplement compared to a healthy diet on
body composition, lipids, glucose, insulin and other metabolic
syndrome risk factors in overweight and obese individuals,”
British Journal of Nutrition, vol. 105, no. 1, pp. 90-100, 2011.
S.Y.K. Fong, Q. Gao, and Z. Zuo, “Interaction of carbamazepine
with herbs, dietary supplements, and food: a systematic review;’
Evidence-Based Complementary and Alternative Medicine, vol.
2013, Article ID 898261, 15 pages, 2013.

B. B. Perlman, “Interaction between lithium salts and ispaghula
husk,” The Lancet, vol. 335, no. 8686, p. 416, 1990.

A. Panossian, G. Wikman, and J. Sarris, “Rosenroot (Rhodiola
rosea): traditional use, chemical composition, pharmacology
and clinical efficacy;” Phytomedicine, vol. 17, no. 7, pp. 481-493,
2010.

E Khanum, A. S. Bawa, and B. Singh, “Rhodiola rosea: a versatile
adaptogen,” Comprehensive Reviews in Food Science and Food
Safety, vol. 4, no. 3, pp. 55-62, 2005.

Y.-I. Kwon, H.-D. Jang, and K. Shetty, “Evaluation of Rhodiola
crenulata and Rhodiola rosea for management of type II
diabetes and hypertension,” Asia Pacific Journal of Clinical
Nutrition, vol. 15, no. 3, pp. 425-432, 2006.

L. Maniscalco, E. Toffol, G. Giupponi, and A. Conca, “The inter-
action of Rhodiola rosea and antidepressants. A case report;’
Neuropsychiatrie, vol. 29, no. 1, pp. 36-38, 2015.

H. Chevassus, J.-B. Gaillard, A. Farret et al., “A fenugreek seed
extract selectively reduces spontaneous fat intake in overweight
subjects,” European Journal of Clinical Pharmacology, vol. 66,
no. 5, pp. 449-455, 2010.

A. K. Jéger, B. Gauguin, J. Andersen, A. Adsersen, and L. Gudik-
sen, “Screening of plants used in Danish folk medicine to treat
depression and anxiety for affinity to the serotonin transporter
and inhibition of MAO-A,” Journal of Ethnopharmacology, vol.
145, no. 3, pp. 822-825, 2013.

J. Wang, B. Chen, and S. Yao, “Analysis of six synthetic adul-
terants in herbal weight-reducing dietary supplements by LC
electrospray ionization-MS,” Food Additives and Contaminants
Part A: Chemistry, Analysis, Control, Exposure and Risk Assess-
ment, vol. 25, no. 7, pp. 822-830, 2008.

K. Chang, T. W. L. Mak, L. Kwong, and K. T. So, “Valvular heart
disease caused by Chinese proprietary slimming medicine adul-
terated with fenfluramine,” Hong Kong Journal of Paediatrics, no.
10, pp. 55-58, 2005.

H. P. Garges, 1. Varia, and P. M. Doraiswamy, “Cardiac compli-
cations and delirium associated with valerian root withdrawal,”
The Journal of the American Medical Association, vol. 280, no.
18, pp. 15661567, 1998.

D. O. Kennedy, A. B. Scholey, N. T. J. Tildesley, E. K. Perry, and
K. A. Wesnes, “Modulation of mood and cognitive performance
following acute administration of Melissa officinalis (lemon
balm),” Pharmacology Biochemistry and Behavior, vol. 72, no. 4,
Pp. 953-964, 2002.

M. Florentin, E. N. Liberopoulos, and M. S. Elisaf, “Sibutram-
ine-associated adverse effects: a practical guide for its safe use,”
Obesity Reviews, vol. 9, no. 4, pp. 378-387, 2008.

D. M. Barnes, “Neurotoxicity creates regulatory dilemma,’
Science, vol. 243, no. 4887, pp- 29-30, 1989.

R. P. Roca, M. R. Blackman, M. B. Ackerley, S. M. Harman,
and R. I. Gregerman, “Thyroid hormone elevations during acute
psychiatric illness: relationship to severity and distinction from
hyperthyroidism,” Endocrine Research, vol. 16, no. 4, pp. 415-
447,1990.



10

[117] S. Bent, A. Padula, D. Moore, M. Patterson, and W. Mehling,
“Valerian for sleep: a systematic review and meta-analysis,”
American Journal of Medicine, vol. 119, no. 12, pp. 1005-1012,
2006.

[118] C. Ulbricht, T. Brendler, J. Gruenwald et al., “Lemon balm (Mel-
issa officinalis L.): an evidence-based systematic review by
the natural standard research collaboration,” Journal of Herbal
Pharmacotherapy, vol. 5, no. 4, pp. 71-114, 2005.

[119] K. Dhawan, S. Dhawan, and A. Sharma, “Passiflora: a review
update,” Journal of Ethnopharmacology, vol. 94, no. 1, pp. 1-23,
2004.

[120] A. Cerny and K. Schmid, “Tolerability and efficacy of valerian/
lemon balm in healthy volunteers (a double-blind, placebo-
controlled, multicentre study),” Fitoterapia, vol. 70, no. 3, pp.
221-228,1999.

[121] D. O. Kennedy, G. Wake, S. Savelev et al., “Modulation of mood
and cognitive performance following acute administration of
single doses of Melissa officinalis (Lemon balm) with human
CNS nicotinic and muscarinic receptor-binding properties,”
Neuropsychopharmacology, vol. 28, no. 10, pp. 1871-1881, 2003.

[122] A. M. Solbakken, G. Rorbakken, and T. Gundersen, “Nature
medicine as intoxicant,” Tidsskrift for Den Norske Legeforening,
vol. 117, no. 8, pp. 1140-1141, 1997.

[123] R. Soulimani, J. Fleurentin, . Mortier, R. Misslin, G. Derrieu,
and J.-M. Pelt, “Neurotropic action of the hydroalcoholic extract
of Melissa officinalis in the mouse,” Planta Medica, vol. 57, no. 2,
pp. 105-109, 1991.

[124] E. Ernst, J. I. Rand, J. Barnes, and C. Stevinson, “Adverse effects
profile of the herbal antidepressant St. John’s wort (Hypericum
perforatumL.);” European Journal of Clinical Pharmacology, vol.
54, no. 8, pp. 589-594, 1998.

[125] N. G. Bowery and T. G. Smart, “GABA and glycine as neuro-
transmitters: a brief history;,” British Journal of Pharmacology,
vol. 147, supplement 1, pp. S109-S119, 2006.

[126] M. C. Carrasco, J. R. Vallejo, M. Pardo-de-Santayana, D. Peral,
M. A. Martin, and J. Altimiras, “Interactions of Valeriana offic-
inalis L. and Passiflora incarnata L. in a patient treated with
lorazepam,” Phytotherapy Research, vol. 23, no. 12, pp. 1795-
1796, 2009.

[127] A. A.Izzo, “Drug interactions with St. John's Wort (Hypericum
perforatum): a review of the clinical evidence,” International
Journal of Clinical Pharmacology and Therapeutics, vol. 42, no.
3, pp. 139-148, 2004.

[128] S. J. Torres and C. A. Nowson, “Relationship between stress,
eating behavior, and obesity,” Nutrition, vol. 23, no. 11-12, pp.
887-894, 2007.

[129] R. P. Brown and P. L. Gerbarg, “Herbs and nutrients in
the treatment of depression, anxiety, insomnia, migraine, and
obesity,” Journal of Psychiatric Practice, vol. 7, no. 2, pp. 75-91,
2001.

[130] H. K. J. Gonnissen, T. C. Adam, R. Hursel, F. Rutters, S. P. M.
Verhoef, and M. S. Westerterp-Plantenga, “Sleep duration, sleep
quality and body weight: parallel developments,” Physiology and
Behavior, vol. 121, pp. 112-116, 2013.

[131] E S. Bersani, A. Iannitelli, FE Pacitti, and G. Bersani, “Sleep
and biorythm disturbances in schizophrenia, mood and anxiety
disorders: a review;” Rivista di Psichiatria, vol. 47, no. 5, pp. 365-
375, 2012.

[132] C. Ulbricht, E. Basch, W. Weissner, and D. Hackman, “An
evidence-based systematic review of herb and supplement
interactions by the natural standard research collaboration,”
Expert Opinion on Drug Safety, vol. 5, no. 5, pp. 719-728, 2006.

BioMed Research International

[133] G. E. Simon, M. Von Korff, K. Saunders et al., “Association
between obesity and psychiatric disorders in the US adult pop-
ulation,” Archives of General Psychiatry, vol. 63, no. 7, pp. 824-
830, 2006.

[134] M. Biondi, E S. Bersani, and M. Valentini, “The Italian edition
of DSM-5,” Rivista di Psichiatria, vol. 49, no. 2, pp. 57-60, 2014.

[135] S. J. Enna and S. Norton, Herbal Supplements and the Brain:
Understanding Their Health Benefits and Hazards, Pearson
Education, Upper Saddle River, NJ, USA, 2010.



- — s\ The Scientific Autoimmune
Tropical Medicine ienti World Journal Diseases

e

Anesthesiology
Research and Practice

Hindawi

Submit your manuscripts at
http://www.hindawi.com

Advances in
Pharmacological
Sciences

MEDIATORS
INFLAMMATION

Emergency Medicine
International Research and Treatment

Journal of

Addiction

et

Journal of

\[acciniés
N~

Research International Pharmaceutics

Drug Delivery

BioMed Journal of : Sk ¥ \ T i\




