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Introduction

An herb is defined as a plant grown for culinary, medicinal, or in some 
cases spiritual value. In botanic terms, an herb is a plant not producing 
a woody stem.[1] There are large number of known as well as some not 
yet identified plants and herbs with various psychoactive chemicals and 
other abusive substances. Abuse of certain plants can produce a wide 
range of clinical effects such as psychotic, stimulant, sedative, euphoric, 
and anticholinergic symptoms. The most affected are the adolescents 
and young adults. The lack of regulation of herbal products, many with 
psychotropic, stimulant, and euphoric effects, has resulted in people 
seeking an alternative ‘‘legal high’’ to illicit drugs of abuse. Internet 
advertising and on-line sales have become profitable techniques for 
marketing and distribution of many herbal drugs of abuse.[2] Despite the 
potential for abuse, addiction, and serious adverse effects, there may 
be a false perception that these products are all safe, legal, and organic. 
Often, people do not consider herbal products or drugs as medications 
or worthy of mentioning to doctors about their use, which may lead to 
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A B S t R A C t

Substances taken for nonmedical reasons, usually for their mind-altering effects, are called 
drugs of abuse. The use of psychoactive plants as drugs of abuse has had a long tradition. Most 
commonly abused drugs extracted from or based on natural products are illicit substances, such 
as cannabis products, morphine, or cocaine, but other herbal products used to produce a “high” 
are becoming increasingly popular drugs of abuse. Unfortunately, these “new herbal drugs” are 
falsely labelled as safe and legal. Health care professionals must be cognizant of this emerging 
problem as increased media coverage and marketing have made these products accessible and 
recognizable to many young adults and teenagers. This article gives a brief view of some herbal 
drugs of abuse, and their current trends of use.

serious adverse effects. Health care professionals including pharmacists 
need to be familiar with the use of certain plants and herbal supplements 
which have the potential to produce abuse and toxicity [Table 1].

Hallucinogens

Salvia divinorum:

Salvia	 is	 an	 important	genus	 consisting	of	about	900	species	 in	
the	family	Lamiaceae.	Some	species	of Salvia	have	been	cultivated	
worldwide	 for	 use	 in	 folk	medicine	 and	 for	 culinary	 purposes.[3] 
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Table 1: Some herbal drugs of abuse

Common name Active ingredient Primary abuse 
potential

Salvia divinorum Salvinorin A Hallucinogen
Morning glory LSA (lysergic acid 

hydroxyethylamide)
Hallucinogen

Hawaiian baby 
woodrose

LSA Hallucinogen

Nutmeg Myristicin, elemicin Hallucinogen
Jimsonweed Atropine, scopolamine, 

hyoscyamine 
Hallucinogen, 
anticholinergic

Ma-huang Ephedra alkaloids Stimulant
Betel nut Arecoline Stimulant
Yohimbe Yohimbine Stimulant, 

hallucinogen
Kava Kava lactones Anxiolytic
Cloves Eugenol, nicotine Analgesic, stimulant
Absinthe Thujone Euphoric, 

hallucinogen
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Salvia divinorum is a member of the Lamiaceae family and contains 
the psychotropic diterpene and kappa-opioid receptor agonist 
salvinorin-A. Originally a shamanic inebriant used by the Mexican 
Mazatec Indians, the plant and its preparations are becoming 
increasingly popular among non-traditional use. The plant grows 
to more than 3 feet tall with hollow square stems and large 
green leaves. Smoking the extract was the preferred form of 
administration. Subjective effects were described as intense but 
short-lived, appearing in less than 1 min and lasting 15 min or 
less. They included psychedelic-like changes in visual perception, 
mood and somatic sensations, and importantly, a highly modified 
perception of external reality and the self, leading to a decreased 
ability to interact with oneself or with one’s surroundings.[4] 
Activation of the κ	opioid receptor, one of three major types of 
opioid receptors, produces many effects including analgesia, 
dysphoria, antipruritis, water diuresis, and hypothermia.[5,6] The 
primary cause of morbidity associated with the use or abuse of 
S. divinorum occurs from contaminated preparations or settings in 
which the intoxicating effects lead to accidents and injury. Routine 
urine drug screening does not detect the use of this plant. Patients 
who develop mild anxiety may benefit from calm re-assurance in 
a quiet environment. More severe reactions or agitation can be 
treated with benzodiazepines.

Lysergamide-containing plants

Lysergamides are a class of hallucinogens including LSD (D-lysergic 
acid diethylamide) and LSA (lysergic acid hydroxyethylamide). With 
LSD, a potent psychoactive chemical, a dose of 25 mg is capable of 
producing effects. LSD is not found in nature, but LSA, an analogue 
that is one-tenth as potent, exists naturally. LSA is a tryptamine 
found in the seeds of Ipomoea violacea (morning glory) and Argyreia 
nervosa (Hawaiian baby woodrose). 5-HT2A receptor agonism likely 
contributes to hallucinogenic effects, but a complete neuro chemical 
understanding of these substances has not been elucidated. Morning 
glory seeds, known as tlitlitzin, were traditionally used in Aztec 
rituals in ancient Mexico. In the 1960s, popularity increased when 
the seeds were used as a substitute for LSD. Seeds are taken orally, 
and doses may consist of pulverized seeds or an extract of the 
psychoactive alkaloids. Threshold effects are noted with ingestion 
of 25 to 50 seeds. Visual imagery and hallucinations are prominent 
following ingestion of 150 to 200 seeds (3-6 g), whereas dosages 
of 200 to 500 seeds produce intense hallucinations in addition to 
nausea, vomiting, and abdominal pain.[7]

Hawaiian Baby Woodrose (Argyreia nervosa), not to be confused 
with the Hawaiian woodrose (Merremia tuberosa), is a perennial 
climbing vine, also known as Elephant Creeper and Woolly 
Morning Glory. Native to the Indian subcontinent and introduced 
to numerous areas worldwide, including Hawaii, Africa and the 
Caribbean, it can be invasive, although is often prized for its 
aesthetic value. The plant is a rare example of a plant whose 
hallucinogenic properties have only recently been discovered by 
non-Hawaiians. Its properties were first brought to attention in 
the 1960s and the seeds contain the highest concentration of 
psychoactive compounds in the entire family. The plant contains 
LSA in large seeds surrounded by pods.[8]

Nutmeg

Nutmeg comes from the evergreen tree Myristica fragrans. 

This tree grows in the Molucca Islands and elsewhere in 
Indonesia. It is now cultivated commercially in the West Indies, 
especially Grenada, for its spices.[9] The fruits of the tree look 
like apricots but when split open yield a single brown kernel, 
the nutmeg. Its various unproven clinical uses include treatment 
of gastrointestinal disorders, musculoskeletal problems, and 
psychiatric conditions.[7] In low doses, nutmeg produces no 
noticeable physiological or neurological response. Large doses can 
be dangerous potentially causing dizziness, flushes, dry mouth, 
accelerated heartbeat, temporary constipation and difficulty in 
urination, nausea, and panic. In addition, experiences usually last 
well over 24 hours making recreational use rather impractical. A risk 
in any large-quantity ingestion of nutmeg is the onset of ‘nutmeg 
poisoning’, an acute psychiatric disorder marked by thought 
disorder, a sense of impending doom/death, and agitation.[10] 
Although nutmeg has a high incidence of unpleasant side effects, it 
is preferred by some users in search of a legal and easily obtainable 
euphoric drug with hallucinogenic effects. Nutmeg contains 
myristicin, a weak monoamine oxidase inhibitor. Speculative 
comparisons between the effects of nutmeg intoxication 
and MDMA have been made.[11] However, nutmeg contains 
amphetamine derivatives and such are formed in the body of a 
significant number of people from the main chemical components 
of nutmeg.[12] These and other active components (eugenol, 
borneol, and linalol) likely combine to produce psychotropic and 
sympathomimetic effect. There is no specific antidote for nutmeg 
poisoning. Symptomatic and supportive care is required to treat 
nausea and vomiting, agitation, hallucinations, and to address any 
sympathomimetic effects. 

Anticholinergics

Datura stramonium, known by the common names jimson weed, 
angel’s trumpet, devil’s weed, thorn apple, tolguacha, Jamestown 
weed, stinkweed, datura, moonflower, and, in South Africa, 
malpitte and mad seeds is, along with Datura metel (zombie 
cucumber), a common weed in the Solanaceae (the nightshade 
family). It contains tropane alkaloids that are sometimes used as a 
hallucinogen. The active ingredients are atropine, hyoscyamine and 
scopolamine which are classified as deliriants, or anticholinergics. 
Due to the elevated risk of overdose in uninformed users, many 
hospitalizations, and some deaths, are reported from recreational 
use.[13] Adolescents today most commonly use jimsonweed 
recreationally by ingesting, smoking, or brewing a tea from the 
seeds. Jimsonweed (Datura stramonium) grows to approximately 1.5 
m tall and has a solitary white, trumpet-shaped flower. In autumn, a 
spiny capsular fruit is produced that contains up to 50 small black 
seeds. Although all parts of the plant are toxic, the seeds contain 
the highest concentration of atropine.[14] Other Solanaceae known 
to contain belladonna alkaloids include Datura inoxia, Datura aurea, 
Datura sanguinea, and Brugmansia arborea. Several other plants- 
deadly nightshade (Atropa belladonna), henbane (Hyoscyamus niger) 
and mandrake (Mandragora officinarum) contain hyoscyamine and 
scopolamine alkaloids that are recreationally abused for their 
anticholinergic properties. Although these plants are abused 
for their hallucinogenic and euphoric effects, anticholinergic 
intoxication can result in classic anti muscarinic symptoms 
because of competitive blockade of acetylcholine at the central 
and peripheral muscarinic receptor sites.[15] Symptoms of Jimson 
weed toxicity usually occur within 30-60 minutes after ingestion 
and may continue for 24-48 hours because the alkaloids delay 
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gastrointestinal motility. Ingestion of Jimson weed manifests as 
classic atropine poisoning. Initial manifestations include dry mucous 
membranes, thirst, difficulty swallowing and speaking, blurred 
vision, and photophobia, and may be followed by hyperthermia, 
confusion, agitation, combative behaviour, hallucinations typically 
involving insects, urinary retention, seizures, and coma.[16] Treatment 
consists of supportive care, gastrointestinal decontamination (i.e., 
emesis and/or activated charcoal), and physostigmine in severe 
case.[17] 

Sympathomimetics

Most plant or herbal recreational drugs touted as stimulants have 
sympathomimetic properties. Sympathomimetics are naturally-
occurring and synthetically- produced chemicals that either increase 
the activity of the adrenergic nervous system or mimic its effect. 
Included in this class are direct-acting and indirect-acting agents. 
Direct-acting agents bind and stimulate a- or b-adrenergic receptors. 
Indirect-acting agents, such as amphetamines, cause increased 
presynaptic release and concentration of synaptic neurotransmitters, 
such as norepinephrine. Some substances cause both direct- and 
indirect-acting adrenergic effects, and certain herbal stimulants 
have sympathomimetic effects in combination with psychoactive 
and euphoric properties.

Ephedra alkaloids

Ephedra, from the plant Ephedra sinica, has been used as a herbal 
remedy in traditional Chinese medicine for 5,000 years for the 
treatment of asthma and hay fever, as well as for the common	
cold.[18] Known in Chinese as ma huang, ephedra is a stimulant 
which constricts blood vessels and increases blood pressure and 
heart rate. The Ephedra plant is a leafless shrub with a horsetail 
appearance that grows throughout the desert regions of Asia and 
North America. Mormons have historically been avid consumers 
of the ephedra-containing beverage ‘‘Mormon tea,’’ which affords 
them the stimulatory effects of coffee or tea without the caffeine. 
More recent use has been in the form of dietary supplements for 
the purposes of increased energy and alertness, enhanced athletic 
performance, or weight loss. Ma-huang contains the psychoactive 
alkaloids ephedrine, norephedrine. These alkaloids can cause rapid 
or irregular heartbeat, very similar to the effects of adrenaline. 
Blood pressure rises. There have been reported cases of liver injury 
and hepatitis, and users experience aggressiveness, anxiety, and 
tremors. Complications from these side effects can result in cerebral 
hemorrhage, cardiac arrest, and, of course, death. Prolonged 
use of the drug can be the cause of weakened adrenal glands, 
nervousness, and insomnia. Other side effects include nausea, 
vomiting, fever, depression, seizures, and headaches.[19] Treatment 
of ephedra-related toxicity is similar to other CNS stimulants, with 
close attention paid to addressing the central sympathomimetic 
stimulation, cardiovascular toxicity, and secondary complications 
as a result of the heightened adrenergic state. 

Betel nut

Betel nut (Areca catechu) is the fourth most commonly abused 
substance worldwide, after caffeine, alcohol, and nicotine, chewed 
for hundreds of years and is currently being used by 10% of world 
population. Betel nut is a coconut like fruit of areca catechu palm 

that is harvested in India, Vietnam, Srilanka, Philippines, Bangladesh, 
Americans and many more countries where it is chewed for its 
relatively mild stimulant effect. Commonly betel nut is mixed with 
various chewing materials like Betel leaf, lime and may include 
clove, cardamom, catechu (kattha).[20] The areca nut contains tannin, 
gallic acid, a fixed oil gum, a little terpineol, lignin, various saline 
substances and three main alkaloids: Arecoline, Arecain and Guvacine 
which have vasoconstricting properties. The pharmacologic effect of 
betel nut is largely attributable to the alkaloid arecoline, which acts as 
a cholinomimetic agonist at nicotinic and muscarinic receptors and as 
an acetylcholinesterase inhibitor.[21] Symptoms of dizziness, vomiting, 
and flushing are more pronounced in first-time users. Stimulation 
of glandular secretions, pupillary constriction, and bradycardia 
may follow. Adverse events include asthmatic exacerbation, cardiac 
arrhythmias, acute psychosis, dystonias, and seizures. The calcium 
hydroxide component of the betel quid can be responsible for causing 
milk-alkali syndrome and an increased risk for nephrolithiasis.[22] The 
International Agency for Research on Cancer includes betel quid 
as a known human carcinogen even without combined tobacco 
use.[23] Chronic use causes characteristic red staining of the teeth and 
gums and increases the risk for oral leukoplakia, oral squamous cell 
carcinomas, and submucous fibrosis.[24] Most cases of acute toxicity 
are mild. The primary treatment is symptomatic and supportive care 
because no specific antidote exists. 

Yohimbe

Yohimbine is a psychoactive drug of the tryptamine chemical 
class with stimulant and aphrodisiac effects obtained from the bark 
of Pausinystalia yohimbe and Corynanthe yohimbe. It is also found 
naturally in Rauwolfia serpentina (Indian Snakeroot), along with 
several other active alkaloids. Yohimbine is marketed to the general 
public as a supplement for body-building and sexual enhancement 
and is consumed for its aphrodisiac and hallucinogenic properties 
It is also available by prescription for the treatment of erectile 
dysfunction, despite limited evidence regarding its efficacy.[7,25] 
Yohimbine has high affinity for the α2A-adrenergic, α2B-adrenergic, 
and α2C-adrenergic receptors, moderate affinity for the 5-HT1A, 
5-HT1B, 5-HT1D, 5-HT2B, and D2 receptors, and weak affinity for the 
D3 receptor. Yohimbine behaves as an antagonist at all receptors 
except for the 5-HT1A, 5-HT1D, and 5-HT2A receptors, where it acts 
as a weak partial agonist.[26] Yohimbine has significant side effects, 
such as anxiety reactions. Higher doses of oral yohimbine may create 
numerous side effects, such as rapid heart rate, high blood pressure, 
overstimulation, insomnia and/or sleeplessness. Some effects in rare 
cases were panic attacks, hallucinations, headaches, dizziness, and 
skin flushing. More serious adverse effects may include seizures and 
renal failure. Yohimbine should not be consumed by anyone with 
liver, kidney, heart disease, or a psychological disorder.[25] Acute 
management is largely supportive. Although no specific antidote 
exists, clonidine has been recommended for reversal of yohimbine 
toxicity in adolescent and adult patients.[7] 

Analgesics/euphorics

Kava

 The drug Kava lactones, also known as kava pyrones, are 
derived from the dried root and rhizome of Piper methysticum. Kava 

extract is used in traditional recreational drinks in many South 
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Pacific countries. In Western societies, kava is used as an over-
the-counter anxiolytic, muscle relaxant, mood enhancer, sedative 
or treatment for premenstrual syndrome. Several pharmacologic 
effects of kava have been observed, including platelet inhibition, 
difficulties with visual accommodation and photosensitivity, and 
possible dopaminergic antagonist activity. Weakness, numbness, 
and sedation may follow. Kava may also enhance the effects of other 
centrally acting agents such as benzodiazepines and alcohol. Long-
term use of kava, especially in high doses (400 mg of kava pyrones 
daily), has been associated with the development of flaky, dry, yellow 
skin (kava dermopathy) through an unknown mechanism; the effect 
may be reversible upon cessation of the drug. Other possible adverse 
effects include ataxia, hair loss, hearing loss and anorexia.[27,28] 

Cloves:

Containing a mixture of approximately 30% ground or shredded 
cloves (Syzygium aromaticum) with 70% tobacco, clove cigarettes 
deliver twice as much tar, nicotine, and carbon monoxide as the 
average cigarette. Many users have the mistaken belief that clove 
cigarettes are an herbal, “natural,” nontobacco alternative. Others are 

attracted to their use because of the association of clove cigarettes 

with the image of surfing, new wave music, and the search for “exotic” 
and unusual experiences. On inhalation, eugenol, an ingredient in 
cloves, has a topical anesthetic effect and causes numbness in the 
throat. In the United States, deep inhalation and increased retention 
of the smoke, or toking, is the most common technique in which 
these cigarettes are smoked in an effort to enhance effects. There is 
concern that clove cigarettes may be a gateway drug for adolescents.[29] 
Case reports of severe illness have been reported with clove cigarette 
use, including bronchospasm, hemoptysis, and pulmonary 
edema.[30] Treatment of any related toxicity is supportive.

Absinthe:

Absinthe is an alcoholic drink made with an extract from 
wormwood (Artemisia absinthium) which is a native of Europe and 
has been naturalized in the United States. It is an emerald green 
drink which is very bitter (due to the presence of absinthin) and 
is therefore traditionally poured over a perforated spoonful of 
sugar into a glass of water. The drink then turns into an opaque 
white as the essential oils precipitate out of the alcoholic solution. 
Absinthe was once popular among artists and writers and was 
used by Van Gogh, Baudelaire, and Verlaine, to name a few. It 
appears to have been believed to stimulate creativity. However, 
in the 1850’s, there began to be concern about the results of 
chronic use. Chronic use of absinthe was believed to produce a 
syndrome called absinthism, which was characterized by addiction, 
hyperexcitability, and hallucinations.It can also cause gastrointestinal 
disorders, sleeplessness, tremors, convulsions, auditory and visual 
hallucinations, brain damage, and death.[31,32] Thujone, a terpene 
found in oil of wormwood with α and β isomers is the suspected 
source of hallucinations and psychosis from absinthe use . Thujone 
has been shown to antagonize the g-aminobutyric acid (GABA) 
receptor, and this may explain absinthe’s excitatory and seizure 
producing effects.[33] Treatment of ingestion is symptomatic and 
supportive because no specific antidote exists. 

Conclusion

With the market full of herbal products focused at teenagers 
and young adults, with advertisement, of providing a “safe, natural 
high”, control must be forced to detect and regulate the drugs of 
abuse. Often despite the potential for abuse, addiction, and serious 
adverse effects, false perception exist that ,these products are all 
safe, legal, and organic. In conclusion, herbal medicinal products 
are regularly associated with serious adverse affects but the size of 
this problem cannot be estimated at present. Vigilance and research 
seem to be the best way forward.
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