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The past decade has seen the 
emergence of new drugs of 
abuse in the United States. Most 

of these are variations of well-known 
illicit stimulants, hallucinogens, and 

depressants,1 some are the products of 
drug mechanisms engineered for thera-
peutic benefit, and others have become 
available to U.S. consumers because of 
globalization. 

Two of the drugs routinely seen by 
the U.S. medical community are syn-
thetic cannabinoids, which are found in 
“spice” drugs, and synthetic cathinones, 

which are commonly known as “bath 
salts.”2 Research in this area over the 
past 3 years has led to insights about the 
basic science and clinical implications 
of the new drugs, which have eluded 
characterization because of their nov-
elty and adoption into the market with-
out testing standards. With a growing 
consensus about the clinical features of 

Synthetic Cannabinoids, Synthetic 
Cathinones, and Other Emerging  
Drugs of Abuse 

Bryan Wilson, BA, 2LT, MSC, USA, is a fourth-

year medical student at Eastern Virginia Med-

ical School. Hamid Tavakoli, MD, is Chief of 

Consultation-Liaison Services, Department of 

Psychiatry, Naval Medical Center Portsmouth; 

and Assistant Professor, Eastern Virginia Med-

ical School and Uniformed Services University 

of the Health Sciences. Daniel DeCecchis, MD, 

LT, MC, USN, is a PGY-4 resident, Psychiatry De-

partment, Naval Medical Center Portsmouth. 

Vimukta Mahadev, BS, is a third-year medical 

student at Eastern Virginia Medical School.

Address correspondence to: Hamid Tava-

koli, MD, Naval Medical Center Portsmouth, 

620 John Paul Jones Circle, Portsmouth, VA 

23708; email: Hamid.Tavakoli@med.navy.mil.

Disclosure: The views expressed in this ar-

ticle are those of the authors and do not nec-

essarily reflect the official policy or position 

of the Department of the Navy, Department 

of Defense, or the United States Government. 

Dr. Tavakoli is an employee of the U.S. Govern-

ment. This work was prepared as part of his 

official duties. Title 17 U.S.C. 105 provides that 

‘Copyright protection under this title is not 

available for any work of the United States 

Government.’ Title 17 U.S.C. 101 defines a 

United States Government work as a work 

prepared by a military service member or em-

ployee of the United States Government as 

part of that person’s official duties.

doi: 10.3928/00485713-20131206-08

Figure 1. Retrograde signaling by endocannabinoids. The endocannabinoids anandamide and 2-ara-
chidonoylglycerol (2-AG) are synthesized in postsynaptic target cells such as hippocampal pyramidal 
cells (right). Synthesis is initiated by calcium influx through voltage-gated calcium channels, or by the 
activation of G protein-coupled neurotransmitter receptors, including type I metabotropic glutamate 
receptors (mGluR) or muscarinic acetylcholine receptors (mAChR).6 The endocannabinoids gain access 
to the extracellular space and activate cannabinoid1 receptors (CB1R) found concentrated on certain 
nerve terminals (eg, cholecystokinin-containing GABAergic interneurons in hippocampus).2 CB1 ac-
tivation causes presynaptic inhibition of gamma-aminobutyric acid (GABA) or glutamate release by 
inhibiting calcium channels, interfering with vesicle release, and activating potassium channels. The 
endocannabinoids are taken up into postsynaptic or presynaptic cells by the anandamide transporter 
(AT). The degradative enzyme fatty acid amide hydrolase (FAAH) is present in postsynaptic cells, and 
monoglyceride lipase (not shown), which degrades 2-AG, is found in presynaptic terminals.2 (From 
the article “Endocannabinoids: Getting the Message Across” by Bradley Alger.34 Proceedings of the 
National Academy of Sciences. 2004;101:23 [doi:10.1073/pnas.0402935101; http://www.pnas.org/con-
tent/101/23/8512]. Copyright © 2004, The National Academy of Sciences; with permission.)

Bryan Wilson, BA; Hamid Tavakoli, MD; Daniel DeCecchis, MD; and Vimukta Mahadev, BS

Copyright 2013 SLACK Inc.



PSYCHIATRIC ANNALS 43:12  |  DECEMBER 2013 Healio.com/Psychiatry  |  559

these drugs, it is now possible to char-
acterize intoxication syndromes. There 
is limited peer-reviewed guidance on 
signs and symptoms of synthetic can-
nabinoid and cathinone abuse. Clinical 
diagnosis of spice and bath salt intoxi-
cation is important because standard 
screening tests do not detect the drugs 
in blood and urine. 

This article reviews the literature on 
these new drugs of abuse to help demys-
tify the evaluation of a patient with a 
suspected ingestion. It focuses on syn-
thetic cannabinoids and cathinones, fol-
lowing with a shorter discussion of other 
emerging drugs.

CASE
A 27-year-old man without a known 

psychiatric history was brought to a local 
emergency department (ED) for evalua-
tion after exhibiting bizarre behavior. 
Earlier on the day of the evaluation, 
he disembarked from a ship by climb-
ing down a mooring line while clasping 
a knife in his teeth. Witnesses said he 
ran down the pier without incident. His 
whereabouts for the next several hours 
were unknown. However, just prior to 
his arrest he was found naked in a lo-
cal yacht club brandishing the knife and 
yelling almost incoherently about “the 
end of the world.” After several days of 
inpatient psychiatric hospitalization, he 
outlined a somewhat coherent story of 
the events that led to his hospitalization. 
The history provided by the patient and 
witnesses, along with a positive urine 
drug screen for synthetic cannabinoids, 
highlights the dangers of this substance.

SYNTHETIC CANNABINOIDS 
Background

Synthetic cannabinoids are the main 
active ingredient in “spice” and related 
products. The term “spice” refers to the 
mixture of plant materials and additives 
that are thought to serve as a vehicle/
masking agent for artificial psychoac-
tive cannabinoids. Herbal marijuana 

alternatives have been available since 
the early 2000s, initially in Europe. 
Identified by authorities in 2008, syn-
thetic cannabinoid additives are a group 
of diverse chemicals with the property 
of agonism at the cannabinoid1 (CB1) 
cell receptor, the site of action of Δ9-
tetrahydrocannabinol (THC) and en-

dogenous cannabinoids. Commercial 
laboratories such as Pfizer developed 
these chemicals through research into 
the therapeutic properties of marijuana, 
and they have been released by labs in 
clusters of related compounds since the 
1960s.1 Spice use has been seen in the 
United States since 2008. Its use has es-
calated in the past 3 years, and it now 
has a place on the Substance Abuse and 
Mental Health Services Administration 
(SAMHSA) Drug Abuse Warning Net-
work (DAWN) Report among the most 
common drugs of abuse. According to 
the report, usage grew from an unreport-
able level in 2009 to 3.7 ED visits per 
100,000 in 2010 and to 9.2 visits per 
100,000 in 2011.2 Simultaneously, the 
number of calls to poison control centers 
for spice increased from 2,906 in 2010 to 
6,959 in 2011 according to the American 
Association of Poison Control Centers.2 

Drug laws originally did not control 
synthetic cannabinoids, which were le-
gally obtainable from head shops and gas 
stations.3 The Office of National Drug 
Control Policy and Department of Jus-
tice created laws against them2,4 but they 
do not fully regulate usage because new 
cannabinoid derivatives are constantly re-
placing banned chemicals in spice.

Basic Science
As mentioned previously, synthetic 

cannabinoids exert their pharmacologic 
effect at the CB1 receptor. CB1 and CB2 
receptors interact with synthetic cannabi-
noids, THC, and the endogenous ligands 
such as anandamide.1 Anandamide ap-
pears to play a role in modulating neu-
rotransmission, such as by inhibiting 
synaptic impulses in the hippocampus 
and protecting against glutaminergic ex-
citotoxicity5 (Figure 1). Whereas CB2 
receptors have a relative distribution in 
the peripheral tissue and are associated 
with white blood cells, CB1 is mostly 
localized to the central nervous system, 
including the hypothalamus and limbic 
system, and is the mediator of cannabi-
noid drug signs and symptoms. There 
are seven different structural categories 
of synthetic cannabinoids and many 
variants within groups. A compound 
called JWH-081 from the JWH series 
is thought to be most prevalent.1 Other 
prevalent compound series include the 
HU and CP series. Despite their differ-
ences, the diverse drugs are similar in 
that they generally have 20 to 26 carbons 
and are lipid-soluble and volatile. They 
demonstrate a greater affinity and, there-
fore, more potent interaction with the 
CB1 receptor than THC.6 For example, 
HU-210 is 100 to 800 times more potent 
than THC.7 They are also full agonists, 
whereas marijuana is a partial agonist.8 
Typical doses may be less than 1 mg.6

Similarities to Marijuana
As engineered mimickers of THC at 

the CB1 receptor, synthetic cannabinoids 
induce pharmacologic effects similar to 
those of marijuana (Table 1). The simi-
larity is of prime importance in under-
standing and recognizing the symptoms 
of spice intoxication. Marijuana intoxica-
tion overlaps with synthetic cannabinoid 
intoxication in the subjective psycholog-
ical and somatic experiences as well as 
the clinical signs. Therefore, these drugs 
induce relaxation; euphoria; perceptual 

As engineered mimickers 
of THC at the CB1 receptor, 

synthetic cannabinoids induce 
pharmacologic effects similar 

to those of marijuana. 
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disturbances such as hallucinations and 
an altered sense of time; intensified sen-
sory experiences; cognitive impairment 
including amnestic symptoms; and in-

creased reaction time.1,8 They may also 
cause xerostomia, injected conjunctivae, 
and tachycardia1,9,18 consistent with mar-
ijuana intoxication.4,10

Differences from Marijuana
A number of synthetic cannabinoid 

features have emerged as distinct from 
the symptoms of marijuana abuse. Some 
or all of these effects could be attribut-
able to the full agonism at the CB1 re-
ceptor. One salient finding is the psy-
chological effect of spice, especially the 
prominent agitation, if not frank psycho-
sis.3,7,11 Patients can experience paranoid 
delusions and command-type hallucina-
tions8 as seen after marijuana abuse, but 
they appear to have an elevated suscep-
tibility to severe psychosis.7,12 Psychosis 
is particularly characteristic of spice af-
ter prolonged and heavy usage. The inci-
dence of psychosis might be attributable 
to the absence of cannabidiol in syn-
thetic blends. Cannabidiol is a natural 
marijuana coingestant with a postulated  
antipsychotic effect.8 Patients on syn-
thetic cannabinoids have also been 
known to attempt suicide.1 The sym-
pathomimetic effects of spice are also 
thought to be more exaggerated than 
marijuana intoxication.12 Features such 
as diaphoresis and mydriasis can accom-
pany the mild tachycardia that is usually 
associated with marijuana.7 There is a 
high incidence of nausea and vomiting7,9 
with synthetic cannabinoid toxicity. 
Dystonia is another major feature.13 

Although half-life varies by individ-
ual compound, the relatively prolonged 
effect duration of synthetic cannabinoids 
is an additional distinguishing feature. 
JWH-081 has a half-life of 1 to 2 hours, 
and CP-47,497-C8 has a half-life of 5 to 
6 hours.6,8 Less frequent but more severe 
symptoms commonly linked to spice 
abuse include seizures,1,8,11,12 cardiac 
ischemia,12 and acute kidney injury.13

In addition to the distinctive acute 
effects of synthetic cannabinoids, spice 
drugs differ from THC in the incidence 
of addiction. Marijuana dependence is 
debated, and cannabis withdrawal is not 
included in the Diagnostic and Statisti-
cal Manual of Mental Disorders, fourth 
edition, text revision (DSM-IV-TR) 

TABLE 1. 

Tools for Recognition and Management of Synthetic 
Cathinones and Cannabinoids

Synthetic Cathinones Synthetic Cannabinoids

Street Names
Bath Salts, Ivory Wave, Purple Wave, 

Vanilla Sky, Bliss, Khat, Bubbles, 

Meow Meow

K2, Spice, herbal incense, 
Bombay Blue, fake weed, Zohai

Epidemiology
Adolescents/young adults, adults 

trying to avoid detection (such as 

in military)1  

Young adults and past marijuana 
users

Common Varieties Mephedrone and MDPV JWH series, HU series, CP series 

Signs and 
Symptoms

Tachycardia, hypertension, 

agitation, hallucinations, extreme 

paranoia, and delusions

Myocardial infarction and 

myocarditis  

Seizures and psychosis

Seizures, supraventricular 
tachycardia, psychosis, and 
paranoid delusions, nausea/
vomiting, dystonia 

Euphoria, relaxation, perceptual 
disturbances, conjunctival 
injection 

Less frequent symptoms include 
cardiac ischemia and acute 
kidney injury

Duration of 
Intoxication

6-8 hours
Half-life from 1-6 hours 
depending on type

Screening/ 
Diagnostic Tests

GC-MS and LC-MS testing kits 

are available commercially 

for mephedrone, MDPV, and 

methylone 

GC-MS (this detects metabolites 
only)

Urine/blood testing for 
metabolites is commercially 
available 

Thought to persist between 48 
and 72 hours

Treatment

Benzodiazepines to calm agitation 

and stop seizures, cardiac rhythm 

monitoring1 

Avoid using beta-blockers due to 

potential exacerbation 

Use antipsychotics cautiously due 

to risk of seizures

Lab tests: CBC, ECG, CMP

Supportive + benzodiazepines 
to control agitation and anxiety

Use antipsychotics cautiously 
due to risk of seizures

Prognosis
Repeated use has been shown to 

produce neurotoxicity in rodent 

models3 

Elevated incidence of addiction

Withdrawal symptoms include 
nervousness, irritability, sleeping 
difficulties, strange dreams, and 
diaphoresis

CBC = complete blood count; CMP = comprehensive metabolic panel; DPV = methylene-dioxypyrovalerone; ECG = 
electrocardiogram; GC-MS = gas chromatography–mass spectrometry; LC-MS = liquid chromatography–mass spectrometry; 
MDPV = 3,4-methylenedioxypyrovalerone.
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because “symptoms of cannabis with-
drawal... have been described... but their 
clinical significance is uncertain.”14 
However, addiction to synthetic canna-
binoids is well documented.10,15 Symp-
toms include nervousness, irritability, 
sleeping difficulties, strange dreams, 
and diaphoresis.15 It should be noted 
that these same symptoms are also cited 
in proposed criteria for marijuana ad-
diction.14 A case report and anecdotal 
evidence further suggest that cravings 
for spice are an important component of 
withdrawal.15

It is also necessary to consider that 
additives in the herbal blends can lead 
to unrelated and as yet uncharacterized 
clinical features.6

SYNTHETIC CATHINONES 
Background

The history of synthetic cathinones 
parallels that of synthetic cannabinoids. 
Synthetic cathinones are analogous to 
amphetamines and primarily demon-
strate stimulant properties. Like synthet-
ic cannabinoids, they were developed 
through research and have been intro-
duced to consumers through masking-
agent blends. The blends are referred to 
as “bath salts.” Synthetic cathinones are 
derived from a naturally occurring, long-
standing psychotropic drug of abuse 
called “khat.”16 

The two synthetic cathinones that are 
the most prevalent in the United States 
are mephedrone (4-methylcathinone) 
and MDPV (3,4-methylenedioxypy-
rovalerone). Both were recently identi-
fied as related to khat (and the natural 
psychoactive chemicals cathinone and 
cathine), whose mention in medical 
literature dates back to the 11th cen-
tury AD.1 Khat, which is widespread 
in East Africa and the Middle East, has 
recently become available in the United 
States and is infiltrating the worldwide 
drug market.1,16

The first synthetic form of cathi-
none, known as methcathinone, was cre-

ated in the 1930s but did not become a 
drug of abuse in the United States until 
the 1990s. Use of mephedrone, the ini-
tial bath salt drug, was first discovered 
in Europe in 2007 and appeared in the 
United Sates in 2009, followed soon 
after by MDPV. A third synthetic cathi-
none, methylone, is also prevalent in the 
United States.1 

Like synthetic cannabinoids, bath 
salts have also become a major drug of 
abuse in the United States. According 
to the American Association of Poison 
Control Centers, the number of calls re-
lated to bath salt exposure received by 
poison control centers across the coun-
try increased by more than 20-fold in 
2011 alone, up from 304 incidents in 
2010 to 6,138 in 2011. Bath salts are 
available at stores and over the Internet, 
but some compounds are now US Drug 
Enforcement Administration Schedule I 
controlled substances.2

Basic Science
Synthetic cathinones are almost iden-

tical in structure to amphetamines, in 
some cases differing from drugs such as 
methamphetamine by only a carbonyl 
group1,8 (Figure 2). Their effects can be 
explained by the morphologic resem-
blance. Synthetic cathinones function 
by blocking the reuptake of dopamine, 
serotonin, and norepinephrine.1,8 To a 
lesser extent, they also increase the re-
lease of monoamines.1,8 

In the spectrum of effects, me-
phedrone favors dopamine reuptake in-
hibition, methylone has relatively mini-
mal serotonergic effect, and mephedrone 
relatively strongly inhibits dopamine 
reuptake.13 The synthetic cathinones are 
more hydrophilic, less likely to cross the 
blood-brain barrier, and therefore are 
less potent than amphetamines;1 how-
ever, they are still lipophilic in absolute 
terms.13 They are typically ingested oral-
ly and are rapidly absorbed. 

Mephedrone and methylone are often 
taken in doses of 100 to 200 mg and can 

cause psychoactive effects within 30 to 
45 minutes. MDPV seems to be more 
potent and generates psychoactive ef-
fects within 15 to 30 minutes at a dose 
of 10 to 15 mg.1 In general, they produce 
a rush that peaks within 90 minutes and 
lasts 3 to 4 hours, resulting in an ap-
proximately 6- to 8-hour experience.17 
The pharmacokinetics of mephedrone 
usually lead to clinical effects that can 
last more than 24 hours.8 MDPV can 
stimulate the central nervous system for 
48 hours.13 At this point, it is unclear 
whether the duration of effect is attribut-
able to redosing.7,18

Similarities to Amphetamines
As amphetamine analogs, synthetic 

cathinones produce a “high” that is 
similar to methamphetamine. They 
tend to produce a sensation of euphoria, 
heightened alertness, increased energy, 
talkativeness, and sexual arousal. The 
latter two features might be particularly 
characteristic of mephedrone, which has 
been regarded as an analog of 3,4-meth-
ylenedioxy-N-methylamphetamine 
(MDMA, also known as “Ecstasy”). 
Mephedrone and MDMA belong to a 
class of substances called entactogens, 
which causes a person to emotionally 
identify with or feel connected to an-
other, most likely due to the ability to 
acutely increase serotonin in the brain.13 

Coinciding with alertness and energy 
are additional sympathomimetic effects 

Figure 2. Chemical structures of amphet-
amine, cathinone, methamphetamine, and me-
phedrone. (Image courtesy of Cayman Chemical; 
with permission.)
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such as tachycardia, hypertension, hy-
perthermia, dehydration, mydriasis, 
and psychomotor agitation. Sympatho-
mimetic toxicity is a common feature 
of amphetamine use, as it is with bath 
salts. Common adverse effects include 
tremor, trismus/bruxism, palpitations 
and chest pain, insomnia, and head-
ache.8,11,16,18 The psychological effects 
of amphetamines — paranoia, halluci-
nations, anxiety, agitation, and violent 
behavior — are also characteristic of 
synthetic cathinones.13,18 Additionally, 
many severe, well-known adverse re-
actions of stimulants are linked to bath 
salt toxicity, including seizure, myocar-
dial ischemia, and psychosis.1 Of note: 
sympathomimetic effects and subse-
quent cardiac ischemia and chest pain 
are properties shared by amphetamines 
and pure stimulants such as cocaine, 
whereas psychosis is more distinctly 
associated with amphetamines. Both 
amphetamines and bath salts can cause 
acute kidney injury.11,13

The tolerance and withdrawal symp-
toms of stimulants are similar to synthet-
ic cathinones.1 Users in withdrawal can 
experience tiredness, insomnia, irritabil-
ity, loss of memory and concentration, 

depressed mood, increased appetite, and 
drug cravings.18

Differences from Amphetamines
Again, the similarities between syn-

thetic cathinones and amphetamines are 
probably more important than the differ-
ences. Indeed, the shared findings of sym-
pathetic excess and altered mental status 
account for most of the features associ-
ated with bath salt intoxication.18 Howev-
er, several clinical features have emerged 
over the past 3 years that have come to 
characterize synthetic cathinones. 

Duration of effect is perhaps the most 
distinct property.8,13 As mentioned pre-
viously, drug action can last for 24 or 48 
hours. In fact, many users report agitated 
delirium or psychosis for weeks after in-
gestion.1 By contrast, amphetamines last 
only 10 to 12 hours. Other symptoms, al-
though not unique, are especially promi-
nent in bath salt intoxication, including 
agitation, combativeness, paranoia, hal-
lucinations, confusion, and myoclonus. 
Extreme neuropsychiatric features are 
known to occur after a single dose of 
a synthetic cathinone, whereas similar 
effects from traditional amphetamines 
require binge use of the drug.13 Psychot-

ic activity is common in bath salt use, 
although there has been confusion in 
many cases about whether delusions and 
hallucinations represent outright psy-
chosis or drug-induced delerium.8 Agi-
tation has been reported in close to 80% 
of cases of synthetic cathinone toxicity 
according to observational data.13 

Another feature is the high inci-
dence of seizure. In case series of pa-
tients presenting to the ED, seizures or 
tremors were present in 29% to 40% 
of patients.8 There is also a speculated 
link between khat and myocardial in-
farction.8 Other noted adverse effects of 
synthetic cathinones include cytotoxoc-
ity to hepatocytes and profound hypo-
natremia leading to altered mental sta-
tus, elevated intracranial pressure, and 
cerebral edema.13

OTHER EMERGING DRUGS OF 
ABUSE 
Salvia

Salvia represents the reemergence of 
a drug used for centuries by the Mazatec 
people of Oaxaca, Mexico19 (Table 2). It 
is a plant product, now mostly smoked, 
with the hallucinogenic features of drugs 
such as LSD but with a novel mecha-
nism of action mediated by kappa-opi-
oid receptors rather than the serotonin 
system commonly targeted by halluci-
nogens.1,20 It is a nonalkaloid that is dis-
tinct from other known opioid receptor 
modulators.1 Salvia intoxication is char-
acterized by intense hallucinations and a 
very short duration of a few minutes to 1 
hour.1,20,21 There is a marked absence of 
clinically apparent physiologic changes, 
including no significant changes in heart 
rate and blood pressure.22 Some reports 
describe an association with substance-
induced psychosis but rarely diuresis 
and nausea.21-23 

One special property of salvia is the 
possible extended antidepressant ef-
fect following intense hallucinations 
that has led to some interest in future 
therapeutic roles for the kappa-opioid 

TABLE 2. 

Basics of Clinical Management  
of Salvia and Piperazine Derivatives

Salvia Piperazines

Varieties/Names
Diviners Sage, Maria Pastora, 
Magic Mint, Mystic Sage

Benzo Fury, Head Rush, MDAI, Exotic 
Super Strong, XXX Strong as Hell

Clinical Effects

Hallucinations, antidepressant 
effects

Occasional tachycardia, 
hypertension, diuresis and 
nausea

Stimulant effects, hallucinations 
(at high doses), palpitations, 
anxiety, headache, vomiting, QT 
prolongation, seizures

Detection GC-MS of urine/saliva 
GC-MS of blood/urine, commercial 
ELISA assays for drugs of abuse

Management
Supportive care, users rarely 
present with salvia intoxication 
alone 

Manage sympathomimetic 
toxicity, cardiac rhythm monitoring 
Benzodiazepines, IV fluids, and 
cooling

ELISA = enzyme-linked immunosorbent assay; GC-MS = gas chromatography–mass spectrometry; IV = intravenous.
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receptor system.22 At the same time, the 
impact of salvia on mood is still unclear. 
Addiction is not a prominent feature of 
salvia intoxication.1

Piperazines
Piperazines are drugs with varying 

properties often used in combination to 
produce an effect similar to MDMA in-
toxication24 (Table 2). The most preva-
lent compounds are 1-benzylpiperazine 
(BZP) and 1-(3-trifl uoromethylphenyl) 
piperazine (TFMPP).16 BZP is a weak 
amphetamine-like stimulant with non-
unique sympathomimetic effects.1,16,25 
It is mostly dopamine-mediated and 
tends to cause motor abnormalities 
when ingested in isolation. TFMPP is 
a serotonin-mediated hallucinogen that 
both modifies and is synergistic with 
the effects of BZP.1,16,25 It is not used in 
isolation and is no longer a controlled 
substance in the United States.25 As a 
coingestant, it blunts the motor dysreg-
ulation of BZP and results in a psycho-
tropic effect similar to that of MDMA 
with stimulant, hallucinogenic, and 
entactogenic properties.1,16,24,25 Com-
monly reported symptoms and signs of 
intoxication include sympathetic hy-
perstimulation and vomiting, as well as 
the adverse effects of QT prolongation 
and seizures.1,26,27

“Foxy Methoxy”
“Foxy Methoxy,” or 5-MeO-diisopro-

pyltryptamine (5-MeO-DIPT), is a prev-
alent, relatively new drug of the trypt-
amine/alkyltryptamine family, ranked 
among the 10 most frequently identified 
drug items in five U.S. cities in 2011 ac-
cording to SAMSHA.28 It is categorized, 
along with LSD, as an indoleamine29  
(Figure 3). Closely related compounds 
include the ultra-short-acting halluci-
nogen DMT, or “businessman’s lunch,” 
and the herbal hallucinogen ayahuas-
ca.16,30 Consistent with the other halluci-
nogens, it targets 5-HT receptors.16 Un-
like similar drugs, Foxy Methoxy is also 

especially potent by mouth30 and has a 
sympathomimetic effect.16,30,32

Phenylethylamines
The phenylethylamines, as distinct 

from indoleamines and piperazines, 
include the well-known compounds 
MDMA and mescaline.29,30 Others are 
now demonstrating wider prevalence; 
methylenedioxyamphetamine (MDA) 
was identified in limited volumes in 
14 of the 23 reporting areas of SAM-
HSA in early 2011.28 Also growing in 
popularity are the “2C”-derivative psy-
chedelic drugs, which resulted from the 
experimentation of Alexander Shulgin, 
PhD, in the 1970s and that have gained 
favor as legal alternatives to MDMA 
over the past few years.33 These drugs 

closely resemble MDMA and are hal-
lucinogens, entactogens, and sympatho-
mimetic agents.16,33

CONCLUSION
The emerging synthetic cannabinoids 

and cathinones represent a novel health 
threat to the United States. Standard 
screening methods often do not facilitate 
diagnosis, but experience is beginning 
to reveal the clinical features of these 
drugs, and it is now possible to charac-
terize their intoxication syndromes. With 
spice and bath salts, it is helpful that 
most signs and symptoms are similar to 
those of the well-known analog drugs 
they mimic. Other new drugs share char-
acteristics with established intoxicants 
as well. Building on this foundation, we 

Figure 3. Hallucinogenic drugs, such as lysergic acid diethylamide (LSD), mescaline, and psilocybin, all 
have in common a high affinity for the serotonin 5-HT2A receptor. Metabotropic glutamate 2 receptor 
(mGlu2) and serotonin 5-HT2A receptor form a specific functional GPCR heterocomplex in mammalian 
brain and in tissue culture preparations. mGlu2 transmembrane domains 4 and 5 mediate association 
with the 5-HT2A receptor. LSD acting at the 5-HT2A–mGlu2 receptor heterocomplex activates both Gq/11- 
and Gi/o-dependent signaling. (Adapted from the original figure in the article “GPCR Oligomers in Phar-
macology and Signaling” by Javier Gonzalez-Maeso.35 Molecular Brain. 2011;4:20 [doi:10.1186/1756-
6606-4-20; http://www.molecularbrain.com/content/4/1/20]. The original figure is part of an open 
access article distributed under the terms of the Creative Commons Attribution License.)
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can be vigilant for the special and of-
ten alarming new features. Whether we 
achieve a lucid enough understanding of 
spice and bath salts to better address the 
thousands of ingestions or must instead 
turn our attention to the latest emerging 
drugs, we owe it to our patients to pause 
and take stock of our accumulating 
knowledge about the clinical presenta-
tion of all such drugs.
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