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Ques1on	
  	
  
A	
  24-­‐year-­‐old	
  female	
  presents	
  with	
  a	
  seizure	
  aLer	
  
aMending	
  an	
  evening	
  dance	
  event.	
  Her	
  serum	
  sodium	
  is	
  
120	
  mEq/L.	
  The	
  agent	
  most	
  likely	
  to	
  cause	
  her	
  symptoms	
  
is:	
  
A.  Gamma-­‐hydroxybutyrate	
  (GHB)	
  
B.  Ketamine	
  
C.  Lysergic	
  acid	
  diethylamide	
  (LSD)	
  
D.  3,4-­‐Methylenedioxymethamphetamine	
  (MDMA,	
  

“ecstasy”)	
  
E.  “Spice”	
  (“synthe]c	
  cannabinoid”)	
  

Educa1onal	
  Objec1ves	
  
For	
  the	
  following	
  substances:	
  

a)  Inhalants	
  
b)  “Club	
  drugs”	
  –	
  MDMA	
  (“Ecstasy”),	
  GHB,	
  Ketamine,	
  DXM;	
  
c)  Hallucinogens	
  –	
  LSD,	
  Mescaline,	
  Psilocybin;	
  
d)  New	
  and	
  emerging	
  drugs	
  –	
  Piperazines,	
  Cannabinoid	
  Receptor	
  

Agonists	
  (“Spice”),	
  Cathinones	
  (“Bath	
  Salts”),	
  phenethylamine	
  
analogues	
  (2C-­‐	
  and	
  DO-­‐	
  series),	
  "FLYs,”	
  NBOMe	
  deriva]ves	
  
(“Bombs”),	
  and	
  Botannicals	
  (Kratom,	
  Salvia)	
  

1.  Understand	
  their	
  geography,	
  epidemiology,	
  cultural	
  aspects,	
  and/or	
  
special	
  popula]ons	
  (GECS).	
  

2.  Understand	
  gene]cs	
  or	
  pre-­‐disposi]ons	
  (G/PD).	
  
3.  Understand	
  their	
  (neuro)physiology	
  (NP).	
  
4.  Recognize	
  the	
  presenta]ons	
  of	
  acute	
  and	
  chronic	
  intoxica]on,	
  abuse,	
  

and	
  dependence.	
  
5.  Understand	
  poten]al	
  therapies.	
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Epidemiological	
  Perspec1ves	
  

Global	
  Use	
  

UNODC.	
  2014.	
  

Trends	
  in	
  the	
  
prevalence	
  of	
  
use	
  of	
  drugs	
  
2009-­‐2012	
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Drug	
  Ini1ates	
  (Past	
  Year)	
  

SAMHSA,	
  2013.	
  

Adolescents	
  

MDMA	
  
LSD	
  Inhalants	
  

Johnston	
  LD	
  et	
  al.	
  MTF.	
  2014.	
  	
  

Cannabis	
   SCRAs	
  Last	
  12	
  
months’	
  use	
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“Clubbers”	
  

Global	
  Drug	
  
Survey.	
  2014	
  

USA	
  (last	
  12	
  months)	
   US	
  Prevalence	
   UK	
  (last	
  12	
  months)	
   UK	
  Prevalence	
  

ETOH	
   87	
  %	
   ETOH	
   94.6	
  %	
  

Cannabis	
   69.9	
  %	
   Tobacco	
   59.9	
  %	
  

Tobacco	
   50.7	
  %	
   Cannabis	
   53.6	
  %	
  

Energy	
  Drinks	
   41.3	
  %	
   MDMA	
   45.2	
  %	
  

E-­‐cigareMes	
   23.9	
  %	
   Energy	
  Drinks	
   44.7	
  %	
  

Opioid	
  painkillers	
   21.5	
  %	
   Cocaine	
   33.7	
  %	
  

MDMA	
   20.7	
  %	
   E-­‐cigareMes	
   23.4	
  %	
  

Magic	
  Mushrooms	
   20.4	
  %	
   Nitrous	
  Oxide	
   20.4	
  %	
  

Benzodiazepines	
   19.5	
  %	
  	
   Ketamine	
   19.8	
  %	
  

LSD	
   17.8	
  %	
   Shisha	
  tobacco	
   15.7	
  %	
  

Shisha	
  tobacco	
   15.3	
  %	
   Opioid	
  painkillers	
   14.7	
  %	
  

Cocaine	
   14.9	
  %	
   Magic	
  Mushrooms	
   14.7	
  %	
  

Electronic	
  THC	
   12.6	
  %	
   Benzodiazepines	
   12.4	
  %	
  

Nitrous	
  Oxide	
   8.2	
  %	
   LSD	
   12.2	
  %	
  

Drug	
  Seizures	
  

USDEA,	
  NFLIS.	
  2013	
  Midyear	
  Report,	
  2014.	
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Emergency	
  Department	
  Presenta1ons	
  

SAMHSA,	
  DAWN.	
  2013.	
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Inhalants	
  

Na]onal	
  Library	
  of	
  Medicine	
  

Inhalants	
  

Huffing	
  Bagging	
  Sniffing/Snor]ng	
  

US	
  DEA	
  

Police	
  photo	
  

NAPA	
  SIB	
  

North	
  Dakota	
  DHS	
  



ʻEʼ to ʻBath Saltsʼ: Synthetic Psychostimulants and Hallucinogens 
Silas W. Smith, MD, FACEP$

Addiction Medicine: Review Course / September 3-6, 2014 / Anaheim, CA$

Inhalants	
  
Class	
   Examples	
  
Solvents	
  &	
  
aerosols	
  

Adhesives/contact	
  cements/glues	
  (benzene,	
  n-­‐hexane,	
  toluene,	
  
trichloroethane,	
  trichloroethylene,	
  tetrachloroethylene,	
  xylene)	
  
Carburetor	
  cleaner	
  (methanol,	
  methylene	
  chloride,	
  toluene	
  
Computer	
  dusters	
  (difluoroethane,	
  tetrafluoroethane)	
  
Gasoline/kerosene	
  (alipha]c	
  and	
  aroma]c	
  hydrocarbons)	
  
Hairspray	
  (dimethyl	
  ether	
  or	
  alkanes)	
  
Lighter	
  fluid	
  (butane,	
  ethanol,	
  methanol,	
  stoddard	
  solvent)	
  
Nail	
  polish	
  remover	
  (acetone)	
  

Gases	
   Chloroform	
  
Ether	
  
Freon	
  (AC	
  units)	
  
Fuel	
  gas	
  
Nitrous	
  oxide	
  (whipped	
  cream	
  canisters	
  and	
  cooking	
  sprays)	
  

Nitrites	
   Poppers	
  (amyl	
  nitrite,	
  isobutyl	
  nitrite)	
  
Room	
  deodorizers	
  (butyl	
  nitrite,	
  isobutyl	
  nitrite,	
  cyclohexyl	
  nitrite)	
  

GTE	
  9,	
  2010	
  

Inhalants	
  (I)	
  
•  GECS:	
  

–  Adolescents,	
  American	
  Indian	
  or	
  Alaska	
  Na]ve	
  (5.5%)	
  
–  Low	
  SES,	
  “street	
  children”	
  
– M	
  =	
  F	
  

•  G/PD:	
  	
  
–  Nongene]c	
  factors:	
  monetary	
  and	
  opportunity	
  cost	
  (¢)	
  

•  (Neuro)physiology	
  
–  Vola]le	
  hydrocarbons:	
  increased	
  inhibitory	
  neurotransmission	
  
–  Varying	
  degrees	
  of	
  enhanced	
  GABAA	
  transmission	
  
–  Glycineα1	
  receptor	
  binding	
  
–  N2O:	
  NMDA	
  receptor	
  inhibi]on,	
  é	
  dopaminergic	
  transmission	
  
–  Nitrites:	
  NO	
  dona]on	
  à	
  cytosolic	
  guanylate	
  cyclase	
  à	
  GMP	
  
	
  

SAMHSA	
  ,	
  2003.	
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Inhalants	
  (II)	
  
•  Goal:	
  rapid,	
  ethanol-­‐like	
  high,	
  “head	
  rush,”	
  euphoria,	
  aphrodisiac	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

–  Onset:	
  seconds;	
  dura]on:	
  minutes	
  
–  Acute	
  

•  NP:	
  hallucina]ons,	
  headache,	
  drowsiness,	
  impaired	
  motor	
  skills,	
  slurred	
  speech,	
  seizure	
  
•  CV:	
  palpita]ons,	
  tachycardia,	
  “sudden	
  sniffing	
  death	
  syndrome”	
  
•  Pulmonary:	
  asphyxia,	
  aspira]on	
  (chemical	
  pneumoni]s)	
  
•  GI:	
  nausea	
  and	
  vomi]ng	
  
•  Vasodilata]on	
  and	
  smooth	
  muscle	
  relaxa]on	
  (nitrites)	
  
•  Methemoglobinemia	
  (nitrites)	
  

–  Chronic	
  
•  NP:	
  NMDA	
  upregula]on,	
  tolerance,	
  cogni]ve	
  impairment	
  to	
  severe	
  demen]a	
  (e.g.,	
  toluene	
  

leukoencephalopathy),	
  ataxia,	
  depression,	
  irritability	
  
•  PNS:	
  neuropathy	
  (e.g.,	
  toluene,	
  n-­‐hexane),	
  myelopathy	
  (e.g.,	
  N2O	
  B12	
  deficiency)	
  
•  GI:	
  hepatotoxicity	
  (halogenated	
  hydrocarbons)	
  
•  GU:	
  renal	
  toxicity,	
  metabolic	
  acidemia,	
  hypokalemia,	
  nephrolithiasis	
  
•  Pulmonary:	
  	
  asthma,	
  pneumonia,	
  bronchi]s,	
  asthma,	
  sinusi]s	
  
•  Dermatological:	
  mouth	
  sores	
  and/or	
  rash	
  –	
  “glue-­‐sniffer’s	
  rash”/”huffer’s	
  eczema”	
  

•  Therapy	
  
–  Acute:	
  remove	
  source,	
  cardiovascular	
  &	
  ven]latory	
  support,	
  methylene	
  blue	
  (nitrites)	
  
–  Chronic:	
  resource	
  intensive	
  therapy	
  

Hsu,	
  2012.	
  
SAMHSA	
  ,	
  2003	
  

“Club	
  Drugs”	
  
MDMA	
  (“Ecstasy”)	
  

US	
  NDIC	
  

DXM	
  

Images.	
  US	
  DEA	
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MDMA	
  (“Ecstasy”)	
  
•  "How	
  many	
  people	
  in	
  this	
  crowd	
  have	
  seen	
  
molly?”	
  –	
  Madonna	
  @	
  Miami	
  Ultra	
  Music	
  
Fes]val	
  (2012)	
  

(New	
  York	
  City,	
  2013)	
  

3,4-­‐methylenedioxymethamphetamine	
  
MDMA	
  (“Ecstasy”)	
  (I)	
  

•  GECS:	
  CI.	
  Dance	
  events	
  &	
  residences.	
  Weekend	
  use.	
  	
  
–  Co-­‐exposure	
  with	
  EtOH,	
  cannabis,	
  hallucinogens,	
  and	
  s]mulants	
  

•  G/PD:	
  	
  
–  CYP2D6	
  PM	
  risk	
  neurotoxicity	
  
–  Associated	
  cannabis	
  abuse/dependence	
  
–  5-­‐HTTLPR*	
  polymorphism	
  à	
  life]me	
  risk	
  of	
  primary	
  mood	
  disorders	
  
–  Twins:	
  common	
  gene]c	
  +	
  unique	
  environmental	
  effects	
  	
  
–  ALer	
  ini]a]on:	
  88%	
  nondependent/10%	
  intermediate/2%	
  dependence	
  
–  Transi]on	
  to	
  dependence	
  >>	
  LSD	
  
–  Nongene]c	
  factors:	
  monetary	
  and	
  opportunity	
  cost,	
  and	
  mo]va]on	
  

•  (Neuro)physiology	
  
–  Induced	
  exocyto]c	
  release	
  of	
  5-­‐HT	
  >>	
  DA	
  &	
  NE	
  
–  NET	
  >	
  SERT>	
  DAT	
  inhibi]on	
  
–  Subsequent	
  ê	
  5-­‐HT	
  &	
  5-­‐HIAA	
  	
  
–  Tryptophan	
  hydroxylase	
  inhibi]on	
  
–  é	
  vasopressin	
  (ADH)	
  secre]on	
  

Kendler	
  et	
  al.	
  2003.	
  	
  
Leung	
  et	
  al.	
  2008.	
  	
  
Mar{n-­‐Santos	
  et	
  al.	
  2010.	
  
Sarkar	
  et	
  al.	
  2010.	
  	
  
Stone	
  et	
  al.	
  2006.	
  *serotonin	
  transporter	
  gene	
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MDMA	
  (“Ecstasy”)	
  (II)	
  
•  Goal:	
  euphoric,	
  aphrodisiac,	
  &/or	
  entactogenic	
  experience	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

–  Onset	
  (50-­‐200	
  mg):	
  30-­‐45	
  min;	
  dura]on:	
  4-­‐6	
  hours	
  
–  Adultera]on:	
  PMA,	
  (Me)amphetamine,	
  caffeine,	
  DXM,	
  piperazines,	
  cathinones	
  
–  Acute	
  

•  NP:	
  é	
  arousal,	
  energy,	
  talka]veness,	
  euphoria;	
  ataxia,	
  anxiety,	
  paranoia,	
  hallucina]ons	
  
•  Thermal	
  stress	
  and	
  acute	
  hyperthermia	
  
•  Hyponatremia	
  (free	
  water,	
  ADH,	
  salt	
  loss)	
  
•  CV:	
  tachycardia,	
  HTN,	
  dysrhythmia,	
  collapse	
  
•  Nausea,	
  vomi]ng,	
  bruxism,	
  myalgias,	
  rhabdomyolysis,	
  DIC	
  

–  Chronic	
  
•  ê	
  5-­‐HIAA	
  &	
  SERT	
  density	
  
•  NP:	
  impaired	
  inhibi]on,	
  verbal	
  memory,	
  and	
  visual/spa]al	
  performance	
  
	
  Mood	
  and	
  anxiety	
  disorders	
  

•  GI:	
  hepatotoxicity	
  
•  CV:	
  myocardial	
  damage;	
  valvular	
  heart	
  disease	
  

•  Therapy	
  
–  Acute:	
  suppor]ve	
  care,	
  seda]on,	
  cooling,	
  [cyproheptadine]	
  
–  Chronic	
  

Licht	
  et	
  al.	
  2012.	
  
Mar{n-­‐Santos	
  et	
  al.	
  2010.	
  	
  
Parrot,	
  2012.	
  
Steinkellner	
  et	
  al.	
  2011.	
  
van	
  Holst	
  et	
  al.	
  2011.	
  

“Club	
  Drugs”	
  
GHB	
  

US	
  DEA	
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Gamma-­‐hydroxybutyrate	
  (GHB)	
  (I)	
  
•  GECS	
  

–  CIII	
  as	
  “sodium	
  oxybate”	
  Rx	
  for	
  narcolepsy	
  
–  Precursors:	
  gamma	
  butyrolactone	
  (GBL)	
  and	
  1,4-­‐butanediol	
  (1,4-­‐BD)	
  
–  Used	
  in	
  combina]on	
  (ETOH,	
  cannabis,	
  MDMA)	
  
–  Teens	
  &	
  young	
  adults;	
  M	
  >	
  F	
  
–  Dance	
  events,	
  “aLer-­‐par]es,”	
  &	
  private	
  homes	
  
–  Others:	
  Body	
  builders.	
  DFSA	
  vic]ms.	
  Aphrodisiac	
  seekers	
  

•  G/PD:	
  unknown	
  
•  NP	
  

–  Endogenous	
  NT	
  (GABA	
  à	
  SSA	
  à	
  GHB)	
  
–  γ-­‐butyrolactone	
  (GBL)	
  &	
  1,4-­‐butanediol	
  (1,4-­‐BD)	
  à	
  GHB	
  
–  GABAB	
  and	
  GHB-­‐specific	
  agonism	
  
–  é	
  dopamine	
  in	
  nucleus	
  accumbens	
  
–  é	
  prolac]n	
  and	
  GH	
  hormone	
  levels	
  
–  Absent	
  analgesic	
  or	
  spasmoly]c	
  proper]es	
  

EMCDDA,	
  2008.	
  
Schep	
  et	
  al.	
  2012.	
  	
  

GHB	
  (II)	
  
•  Goal:	
  euphoria,	
  relaxa]on,	
  and	
  disinhibi]on	
  
•  Presenta]on	
  

–  Onset:	
  15	
  minutes;	
  dura]on:	
  ~3	
  -­‐	
  4	
  hours	
  
–  Acute	
  

•  Relaxa]on	
  à	
  euphoria	
  à	
  incoordina]on	
  à	
  agita]on,	
  comba]veness,	
  
confusion,	
  CNS	
  and	
  respiratory	
  depression,	
  coma	
  (50	
  mg/kg)	
  

•  Maintains	
  the	
  natural	
  sleep	
  stages	
  
•  Nausea,	
  vomi]ng,	
  myoclonus,	
  bradycardia,	
  hypothermia	
  

–  Chronic	
  
•  Withdrawal	
  syndrome	
  (1	
  -­‐	
  12	
  hours)	
  

•  Therapy	
  
–  Acute:	
  suppor]ve	
  care	
  
–  Chronic:	
  benzodiazepines	
  (±	
  second	
  line	
  agents)	
  

Bialer	
  PA,	
  2002.	
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“Club	
  Drugs”	
  
Ketamine	
  

US	
  DEA	
   US	
  DEA	
  

Ketamine	
  (I)	
  
•  GECS	
  

–  CIII	
  anesthe]c	
  for	
  diagnos]c,	
  surgical,	
  &	
  airway	
  procedures,	
  et	
  al.	
  
–  Teens	
  &	
  young	
  adults;	
  M	
  >	
  F	
  
–  Mul]ple	
  se�ngs:	
  dance	
  events,	
  par]es,	
  private	
  homes,	
  school	
  
–  Other	
  popula]ons:	
  DFSA	
  (“Predatory	
  Drug”).	
  	
  

•  G/PD:	
  Prior	
  drug	
  exposure	
  
•  NP	
  

–  NMDA	
  noncompe]]ve	
  receptor	
  antagonism	
  (S(+)	
  >	
  R(-­‐)	
  isomer)	
  
–  Mild	
  α-­‐	
  and	
  β-­‐	
  adrenergic	
  agonism,	
  nico]nic	
  antagonism	
  
–  Dissocia]ve	
  anesthesia	
  
–  Selec]ve	
  interrup]on	
  of	
  brain	
  associa]on	
  pathways	
  
–  Somatesthe]c	
  sensory	
  blockade	
  
–  Thalamoneocor]cal,	
  re]cular-­‐ac]va]ng	
  &	
  limbic	
  system	
  depression	
  

JHP	
  Pharmaceu]cals	
  LLC,	
  2012.	
  Udesky,	
  2005.	
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Ketamine	
  (II)	
  
•  Goal:	
  “K-­‐land”	
  ±	
  “K-­‐hole”	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

–  Onset:	
  rapid	
  (IV);	
  dura]on:	
  t1/2αàβ	
  =	
  15	
  min	
  à	
  2.5	
  hr	
  (IV);	
  other	
  routes	
  
–  Acute	
  

•  NP:	
  Depersonaliza]on,	
  derealiza]on,	
  NDE/NBE,	
  panic,	
  paranoia,	
  hallucina]ons,	
  confusion,	
  
delusions,	
  hallucina]ons,	
  delirium,	
  behavioral	
  toxicity	
  

•  GI:	
  Abdominal	
  pain	
  (“K	
  cramps”)	
  
•  GU:	
  LUTS	
  (Lower	
  Urinary	
  Tract	
  Symptoms)	
  
•  Hypertension	
  

–  Chronic	
  
•  GU:	
  Painful	
  bladder,	
  ureteral	
  obstruc]on,	
  papillary	
  necrosis	
  	
  
•  GI:	
  hepa]]s,	
  cholestasis	
  
•  NP:	
  cogni]ve,	
  memory,	
  and	
  aMen]on	
  impairment	
  
	
  May	
  trigger	
  mania	
  or	
  schizophrenia;	
  depression	
  
	
  Upregula]on	
  of	
  dopamine	
  D1	
  receptors	
  in	
  dorsolateral	
  prefrontal	
  cortex	
  

•  Therapy	
  
–  Acute:	
  suppor]ve	
  care	
  
–  Chronic:	
  GU	
  modali]es	
  

Daly	
  et	
  al.	
  2011.	
  
D'Souza,	
  2012.	
  
Jansen,	
  2000.	
  
Persson,	
  2010.	
  
Sear,	
  2011.	
  
Winstock,	
  2012.	
  
Wood	
  et	
  al.	
  2011.	
  

“Club	
  Drugs”	
  
Dextromethorphan	
  	
  

US	
  NDIC	
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Dextromethorphan	
  (DXM)	
  (I)	
  
•  GECS	
  

–  FDA	
  approved	
  1958.	
  Unscheduled	
  an]tussive;	
  c.f.	
  levorphanol	
  (CII)	
  
–  Prescrip]on	
  restricted	
  (<	
  18	
  yrs.)	
  in	
  California	
  and	
  NY	
  
–  Poten]al	
  “free	
  base”	
  extrac]on	
  
–  Younger	
  adolescents,	
  caucasian	
  

•  G/PD:	
  
–  CYP2D6	
  substrate	
  à	
  dextrorphan	
  (DXO)	
  [ac]ve]	
  
–  Rapid	
  metabolizers	
  may	
  be	
  more	
  suscep]ble	
  to	
  psychotropic	
  effects	
  

•  NP	
  
–  Absent	
  significant	
  μ-­‐opioid	
  affinity	
  
–  NMDA	
  noncompe]]ve	
  receptor	
  antagonism	
  (at	
  the	
  “PCP	
  site”)	
  
–  σ-­‐1	
  agonism;	
  SERT	
  inhibi]on;	
  nAChR	
  antagonism;	
  VDCC	
  antagonism	
  

Franklin	
  et	
  al.	
  1992.	
  Lessenger,	
  et	
  al.	
  2008.	
  Romanelli	
  et	
  al.	
  2009.	
  US	
  FDA,	
  2010.	
  	
  

DXM	
  (II)	
  
•  Goal:	
  pleasant	
  altered	
  mood	
  and	
  percep]on	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

–  Onset:	
  15-­‐30	
  minutes;	
  dura]on:	
  6	
  hours	
  
–  Acute	
  

•  Dose	
  dependent	
  PCP/ketamine	
  mimic	
  
–  Plateau	
  1	
  (1.5-­‐2.5	
  mg/kg):	
  Mild	
  inebria]on,	
  s]mula]on,	
  and	
  GI	
  effects	
  
–  Plateau	
  2	
  (2.5-­‐7.5mg/kg):	
  Similar	
  to	
  ethanol	
  intoxica]on	
  (nystagmus,	
  slurred	
  

speech,	
  ataxia,	
  lethargy,	
  memory	
  impairment),	
  occasional	
  mild	
  hallucina]ons	
  
–  Plateau	
  3	
  (7.5-­‐15	
  mg/kg):	
  Altered	
  consciousness,	
  agita]on,	
  paranoia,	
  

hallucina]ons,	
  psychosis	
  
–  Plateau	
  4	
  (>15-­‐30	
  mg/kg):	
  Depersonaliza]on,	
  derealiza]on,	
  c.f.	
  PCP/ketamine.	
  	
  

•  Hypertension,	
  tachycardia,	
  diaphoresis	
  
•  Respiratory	
  depression	
  
•  [Serotonin	
  syndrome]	
  

–  Chronic	
  
•  Psychological	
  and	
  physical	
  dependence	
  

•  Therapy	
  
–  Acute:	
  suppor]ve	
  care.	
  Co-­‐formulary.	
  May	
  cause	
  (+)	
  UDS	
  for	
  PCP	
  
–  Chronic:	
  rare	
  detoxifica]on	
  

Boyer,	
  2004.	
  Lessenger,	
  et	
  al.	
  2008.	
  Romanelli	
  et	
  al.	
  2009.	
  US	
  FDA,	
  2010.	
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Hallucinogens	
  
LSD	
  	
  

Capsules	
  /	
  Powder	
  BloMer	
  Sheet	
  
US	
  DEA	
  

Sadzot	
  et	
  al.	
  1989.	
  	
  

Hallucinogenic	
  
Potency	
  

DOH	
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LSD	
  (Lysergide)	
  (I)	
  
•  GECS	
  

–  LSD-­‐25	
  (1938);	
  Delysid	
  (Sandoz	
  	
  
	
  Laboratories,	
  1947).	
  CSA	
  CI	
  (1966,	
  1970)	
  

•  G/PD:	
  Cannabis	
  use,	
  caucasian	
  
–  “Candy	
  flip”:	
  LSD	
  +	
  MDMA	
  

•  (Neuro)physiology	
  
–  Ac]ve	
  stereoisomer	
  [(+)-­‐D	
  (6aR,9R)-­‐LSD]	
  
–  5-­‐HT2A	
  receptor	
  par]al	
  agonist	
  (frontal	
  cortex)	
  
–  5-­‐HT2C,	
  5-­‐HT1A	
  receptor	
  agonism	
  
–  Triggered	
  glutamate	
  release	
  	
  
–  NMDA	
  receptor	
  modula]on	
  
–  Dopamine	
  receptor	
  s]mula]on	
  

Fantegrossi	
  et	
  al.	
  2008.	
  	
  
Sadzot	
  et	
  al.	
  1989.	
  	
  
Sanders-­‐Bush	
  et	
  al.	
  1988.	
  	
  
Wilcox	
  et	
  al.	
  2002.	
  	
  
Winter,	
  2009.	
  

LSD	
  

PubChem	
  

Serotonin	
  

PubChem	
  

LSD	
  (II)	
  
•  Goal:	
  hallucinogenic	
  effects	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

– Onset	
  (50-­‐100	
  μg):	
  30-­‐60	
  min;	
  dura]on:	
  10-­‐12	
  hours	
  
– Acute	
  

•  NP:	
  perceptual	
  altera]ons,	
  synesthesia,	
  depersonaliza]on,	
  altered	
  
mood	
  and	
  cogni]on,	
  anxiety,	
  dysphoria,	
  behavioral	
  toxicity	
  

–  Chronic	
  
•  <	
  dependence	
  risk	
  c.f.	
  MDMA	
  (weaker	
  reinforcing	
  effects)	
  
•  Hallucinogen	
  persis]ng	
  perceptual	
  disorder	
  (HPPD,	
  “flashback”)	
  

•  Therapy	
  
–  Suppor]ve	
  care	
  

Fantegrossi	
  et	
  al.	
  2008.	
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Hallucinogens	
  
Mescaline	
  

US	
  DEA	
  

Peyote	
  

San	
  Pedro	
  

US	
  DEA	
  

Mescaline	
  (I)	
  
•  GECS	
  

–  Isolated	
  1896	
  
–  CSA	
  CI,	
  []	
  Na]ve	
  American	
  Church	
  
–  Cac]:	
  peyote	
  (Lophophora	
  williamsii)	
  and	
  San	
  Pedro	
  
(Trichocereus	
  pachanoi)	
  

•  G/PD	
  
•  Transi]on	
  to	
  dependence	
  >	
  LSD	
  
•  “Love	
  trip”	
  =	
  MDMA	
  and	
  mescaline	
  

•  (Neuro)physiology	
  
–  5-­‐HT2A	
  and	
  5-­‐HT2C	
  receptor	
  par]al	
  agonist	
  
– Negligible	
  5-­‐HT1A	
  receptor	
  affinity	
  

Mescaline	
   PubChem	
  

Stone	
  et	
  al.	
  2006.	
  
Winter,	
  2009.	
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Mescaline	
  (II)	
  
•  Goal:	
  hallucinogenic	
  effects	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

– Onset	
  (6-­‐12	
  buMons,	
  300-­‐500	
  mg):	
  1-­‐3	
  hours;	
  dura]on:	
  
10-­‐12	
  hours	
  

– Acute	
  
•  NP:	
  hallucina]ons,	
  illusions,	
  perceptual	
  altera]ons	
  
•  GI:	
  nausea,	
  vomi]ng	
  
•  Mydriasis,	
  tachycardia,	
  hypertension,	
  headache	
  

–  Chronic	
  
•  Absent	
  psychological	
  or	
  cogni]ve	
  deficits	
  in	
  NAC	
  members	
  

•  Therapy	
  
–  Suppor]ve	
  

Halpern	
  et	
  al.	
  2005.	
  

Hallucinogens	
  
Psilocybin	
  	
  

US	
  DEA	
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Psilocybin	
  (I)	
  	
  
•  GECS:	
  used	
  by	
  the	
  ancients;	
  
	
  isolated	
  and	
  synthesized	
  1958;	
  
Sandoz	
  USP	
  3,183,172	
  (1965)	
  as	
  
tranquilizer	
  and	
  psychotherapeu]c	
  
prior	
  to	
  CI	
  scheduling	
  
	
  Use	
  >	
  mescaline	
  

•  G/PD	
  
– MDMA	
  &	
  other	
  hallucinogens	
  
– MAO	
  substrate	
  

•  (Neuro)physiology	
  
–  Psilocybin	
  à	
  psilocin	
  
–  5-­‐HT2A	
  >	
  5-­‐HT2C	
  receptors	
  

Serotonin	
  (5-­‐HT)	
  

Psilocybin	
  

Psilocin	
  (4-­‐hydroxy-­‐DMT)	
  

5	
  

PubChem	
  

PubChem	
  

PubChem	
  

5	
  

4	
  

Hoffman	
  et	
  al.	
  1958.	
  Licht	
  et	
  al.	
  2012.	
  Stone	
  et	
  al.	
  2006.	
  Winter,	
  2009.	
  

Psilocybin	
  (II)	
  	
  

•  Goal:	
  hallucinogenic	
  effects	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

– Onset	
  (5	
  g):	
  30-­‐120	
  min;	
  dura]on:	
  4-­‐6	
  hours	
  
–  1	
  μg	
  LSD	
  ≈	
  100	
  μg	
  psilocybin	
  ≈	
  1000	
  μg	
  mescaline	
  
– Acute	
  

•  As	
  for	
  other	
  hallucinogens,	
  i.e.	
  perceptual	
  altera]ons,	
  
synesthesias,	
  unusual	
  thoughts,	
  ego	
  loss,	
  anxiety,	
  impaired	
  
cogni]on,	
  
	
  Midriasis,	
  tachycardia,	
  nausea,	
  hyper-­‐reflexia,	
  tremor	
  

•  Therapy	
  
–  Suppor]ve	
  

Passie	
  et	
  al.	
  2002	
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New	
  and	
  (Re)Emerging	
  Drugs	
  
Piperazines	
  	
  

US	
  NDIC	
  

BZP 

Piperazines	
  (I)	
  

Wood, 2007. 

TFMPP	
  
1-­‐[3-­‐trifluoromethyl-­‐
phenyl]-­‐piperazine	
  

mCPP	
  	
  
3-­‐chloro-­‐
phenylpiperazine	
  

Cl	
  
Lin, 2005. 
Gee, 2005. 

BZP	
  
1-­‐Benzylpiperazine	
  

Methamphetamine	
  

Amphetamine	
  

US	
  DEA.	
  

mCPP 

BZP 
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Piperazines	
  (II)	
  
•  GECS:	
  CI	
  

–  Previously	
  “legal	
  high”	
  
–  Youth	
  and	
  young	
  adults	
  in	
  social	
  se�ngs	
  (bars,	
  dance	
  par]es,	
  etc.)	
  
–  “Ecstasy”	
  users	
  (MDMA	
  	
  mimics	
  as	
  capsule/tablets)	
  

•  G/PD:	
  	
  
–  MDMA	
  clients	
  
–  Poten]al	
  CYP450	
  and	
  COMT	
  differences	
  

•  (Neuro)physiology	
  
–  DA	
  release	
  	
  &	
  DA	
  re-­‐uptake	
  inhibi]on	
  (BZP)	
  
–  Postsynap]c	
  DA	
  receptor	
  agonism	
  (BZP)	
  
–  é	
  circula]ng	
  NE	
  (BZP)	
  
–  10-­‐fold	
  lower	
  potency	
  than	
  D-­‐amphetamine	
  (BZP)	
  
–  5-­‐HT1	
  and	
  5-­‐HT2	
  receptor	
  agonism	
  (TFMPP)	
  
–  5-­‐HT	
  reuptake	
  inhibi]on	
  (TFMPP)	
  
–  Minimal	
  dopamine,	
  more	
  serotonergic	
  effects	
  (mCPP)	
   Cohen et al. 2011. 

Gee et al. 2008. 
Lin et al. 2009. 

Piperazines	
  (III)	
  
•  Goal:	
  euphoria	
  and	
  amphetamine-­‐like	
  effects	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

–  Onset	
  (50-­‐100	
  mg	
  inges]on):	
  minutes;	
  dura]on:	
  several	
  hours	
  
–  Acute	
  

•  NP:	
  anxiety,	
  agita]on,	
  hallucina]on,	
  seizures,	
  insomnia,	
  migraines	
  
•  CV:	
  palpita]ons,	
  tachycardia	
  
•  GI:	
  vomi]ng,	
  anorexia,	
  abdominal	
  pain	
  
•  Diaphoresis,	
  mydriasis,	
  tremors,	
  hot/cold	
  flashes	
  

–  Chronic	
  
•  Insomnia,	
  fa]gue,	
  mood	
  swings,	
  confusion	
  and	
  irritability	
  

•  Therapy	
  
–  Suppor]ve	
  care	
  (special	
  aMen]on	
  to	
  seizures)	
  

Cohen et al. 2011. 
Gee et al. 2008. 
Lin et al. 2009. 
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SyntheKc	
  Cannabinoid	
  
Receptor	
  Agonists	
  (SCRAs)	
  	
  

US	
  DEA	
  

The image cannot be displayed. Your computer 
may not have enough memory to open the 
image, or the image may have been corrupted. 
Restart your computer, and then open the file 
again. If the red x still appears, you may have to 
delete the image and then insert it again.

SCRAs	
  (“Spice”)	
  
•  GECS:	
  CI	
  	
  

–  “The	
  term	
  ‘cannabimime]c	
  agents’	
  means	
  any	
  substance	
  
that	
  is	
  a	
  cannabinoid	
  receptor	
  type	
  1	
  (CB1	
  receptor)	
  
agonist	
  as	
  demonstrated	
  by	
  binding	
  studies	
  and	
  func]onal	
  
assays.”	
  –	
  specific	
  naming	
  of	
  several	
  AM-­‐,	
  CP-­‐,	
  JWH-­‐,	
  RCS-­‐,	
  and	
  
SR-­‐	
  compounds*	
  

– Major	
  U.S.	
  increase,	
  rapidly	
  changing	
  cons]tuents	
  
–  Young	
  adults	
  
–  Current	
  cannabis	
  users	
  (24%	
  last	
  month)	
  

•  G/PD:	
  insufficient	
  data	
  
•  (Neuro)physiology	
  

•  CB1	
  /	
  CB2	
  agonism	
  
•  Ac]ve	
  metabolites	
  (variable	
  effects)	
  
•  Lack	
  cannabidiol	
  (“neuroprotec]ve”)	
  in	
  cannabis	
  

	
  *Synthe]c	
  Drug	
  Abuse	
  Preven]on	
  Act	
  of	
  2012	
  [FDASIA.	
  Public	
  Law	
  112-­‐144,	
  126	
  Stat.	
  993].	
  Gunderson	
  et	
  al.	
  2014	
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SCRAs	
  (“Spice”)	
  (II)	
  
•  Goal:	
  pleasant,	
  potent	
  high;	
  relaxa]on;	
  UDS	
  evasion	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

–  Onset:	
  rapid;	
  dura]on	
  of	
  ac]on:	
  JWH-­‐018	
  (1–2	
  hours);	
  CP	
  47,497-­‐C8	
  (5–6	
  
hours)	
  

–  Acute	
  
•  “Cannabinoid	
  tetrad”:	
  analgesia,	
  catalepsy,	
  hypothermia,	
  suppressed	
  
locomotor	
  ac]vity	
  

•  NP:	
  agita]on,	
  hallucina]ons,	
  panic	
  aMacks,	
  paranoia,	
  acute	
  psychosis;	
  
incoordina]on,	
  seda]on,	
  coma,	
  seizure	
  

•  CV:	
  Hypertension,	
  MI,	
  CVA	
  
•  Acute	
  kidney	
  injury	
  (ATN,	
  AIN)	
  

–  Chronic	
  
•  Withdrawal:	
  craving,	
  nausea,	
  irritability,	
  insomnia,	
  headaches,	
  diaphoresis,	
  
hypertension,	
  tachycardia	
  

•  Therapy	
  
–  Suppor]ve	
  care	
  

Brents,	
  2011.	
  Compton,	
  1992.	
  PendergraL	
  et	
  al.	
  2014.	
  Vandrey,	
  2011.	
  Zimmermann,	
  2009.	
  

Cathinones	
  (“Bath	
  salts”)	
  	
  	
  

US	
  DEA	
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Cathinones	
  (“Bath	
  salts”)	
  (I)	
  

•  GECS:	
  CI:	
  MDPV,*	
  mephedrone,*	
  methylone	
  
– Urban,	
  youth;	
  M	
  >	
  F	
  

•  G/PD:	
  s]mulant	
  users	
  
•  (Neuro)physiology	
  

•  5-­‐HT,	
  DA	
  and	
  NE	
  release	
  (variable)	
  
•  5-­‐HT,	
  DA	
  and	
  NE	
  reuptake	
  inhibi]on	
  (variable)	
  
•  Methylone	
  ≈	
  MDMA	
  at	
  NET	
  and	
  DAT,	
  <	
  MDMA	
  at	
  VMAT2	
  
•  Mephedrone:	
  <	
  MDMA	
  for	
  [5-­‐HT];	
  >	
  MDMA	
  for	
  [dopamine]	
  
•  Pyrovalerone:	
  NET	
  and	
  DAT	
  inhibi]on,	
  minimal	
  SERT	
  inhibi]on	
  

Prosser	
  et	
  al.	
  2012	
  	
  *Synthe]c	
  Drug	
  Abuse	
  Preven]on	
  Act	
  of	
  2012	
  [FDASIA.	
  Public	
  Law	
  112-­‐144,	
  126	
  Stat.	
  993]	
  

Cathinones	
  (“Bath	
  salts”)	
  (II)	
  
•  Goal:	
  consistent,	
  s]mulant	
  high	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

– Onset	
  (25-­‐250	
  mg):	
  ~minutes	
  post	
  insuffla]on,	
  ~15-­‐45	
  min	
  
post	
  inges]on;	
  dura]on	
  of	
  ac]on:	
  ~3	
  hours)	
  

– Acute	
  (sympathomime]c	
  effects)	
  
•  NP:	
  agita]on,	
  delusions,	
  hallucina]ons,	
  paranoia,	
  insomnia	
  
	
  Headaches,	
  seizure	
  

•  GI:	
  Nausea,	
  abdominal	
  pain,	
  anorexia	
  
•  CV:	
  Tachycardia,	
  palpita]ons,	
  chest	
  pain,	
  MI	
  
•  Mydriasis,	
  bruxism,	
  diaphoresis	
  

–  Chronic	
  
•  Craving,	
  addic]on	
  [self-­‐reported]	
  in	
  50%	
  of	
  users	
  

•  Therapy	
  
–  Suppor]ve	
  care,	
  seda]on,	
  cooling	
   Benzie, 2011. 

Prosser et al. 2012. 
EMCDDA, 2011.  
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Phenethylamine	
  analogues	
  	
  	
  
2C-­‐B	
  

US	
  DEA	
  

2C-­‐E	
   2C-­‐I	
  

Images,	
  US	
  DEA	
  

5-­‐HT2	
  receptor	
  binding	
  

DOH	
  

Phenethylamine	
  analogues	
  (I)	
  
•  GECS	
  

–  Young	
  adults	
  
–  Club	
  goers	
  
–  LSD/MDMA	
  mimics	
  (capsules/
tabs/bloMers)	
  

•  G/PD:	
  insufficient	
  data	
  
•  (Neuro)physiology	
  

–  2C-­‐series	
  (2,5-­‐DM-­‐PEAs)*	
  
– DO-­‐series	
  (2,5-­‐DMAs)§	
  

–  5-­‐HT2	
  receptor	
  agonism	
  

*2,5-­‐dimethoxy-­‐phenethylamines;	
  §2,5-­‐dimethoxy-­‐amphetamines	
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Phenethylamine	
  analogues	
  (II)	
  
•  Goal:	
  euphoric,	
  entactogenic	
  experience	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

– Onset:	
  1-­‐3	
  hours,	
  dura]on	
  (1.5-­‐3	
  mg):	
  16-­‐30	
  hours	
  
– Acute	
  

•  NP:	
  hallucina]ons	
  (visual),	
  s]mula]on,	
  insomnia	
  
•  Nausea,	
  chest	
  pain	
  
•  Peripheral	
  vasoconstric]on	
  (limb	
  ischemia)	
  

–  Chronic	
  
•  Therapy	
  

–  Suppor]ve	
  care,	
  with	
  aMen]on	
  to	
  amphetamine-­‐like	
  
effects	
  

"FLYs”	
  	
  	
  

US	
  DEA	
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“FLYs”	
  (I)	
  

•  GECS:	
  U.S.,	
  U.K.,	
  Scandinavia	
  
•  G/PD:	
  Cannabis	
  use,	
  caucasian	
  
•  (Neuro)physiology	
  

– 5-­‐HT2A,	
  5-­‐HT2B,	
  5-­‐HT2C	
  (par]al)	
  
agonism	
  

– Triggered	
  glutamate	
  release	
  and	
  
NMDA	
  receptor	
  modula]on	
  

– Dopamine	
  receptor	
  s]mula]on	
  

"Reprinted	
  with	
  permission	
  from	
  Parker	
  MA,	
  Marona-­‐Lewicka	
  D,	
  Lucaites	
  VL,	
  Nelson	
  DL,	
  Nichols	
  DE.	
  A	
  novel	
  (benzodifuranyl)aminoalkane	
  with	
  extremely	
  potent	
  ac]vity	
  at	
  the	
  5-­‐HT2A	
  receptor.	
  
J	
  Med	
  Chem.	
  1998	
  Dec	
  17;41(26):5148-­‐9.	
  Copyright	
  1998,	
  American	
  Chemical	
  Society.”	
  Chambers	
  et	
  al.	
  2001.	
  

2-­‐C-­‐B-­‐FLY	
  

Bromo-­‐DragonFLY	
  

2C-­‐B	
  

“FLYs”	
  (II)	
  
•  Goal:	
  hallucinogenic	
  ±	
  entactogenic	
  experience	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

– Acute	
  
•  Onset	
  (500-­‐1000	
  μg):	
  hours;	
  dura]on:	
  2-­‐3	
  days	
  
•  NP:	
  Hallucina]ons,	
  agita]on,	
  ]me	
  dyssynchrony;	
  seizures;	
  
behavioral	
  toxicity	
  

•  Diaphoresis	
  
•  Peripheral	
  vasoconstric]on	
  (limb	
  ischemia)	
  

–  Chronic	
  
•  Insufficient	
  data	
  

•  Therapy	
  
–  Suppor]ve	
  care	
  

Thorlacius	
  et	
  al.	
  	
  2008.	
  
Wood	
  et	
  al.	
  2009.	
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25-­‐NBOMe	
  series	
  (“Bombs”)	
  
•  GECS:	
  C1	
  

–  Research	
  tool	
  for	
  5-­‐HT2A	
  
receptor	
  study	
  (2003)	
  

–  LSD	
  mimics	
  (powder/tabs/
bloMers);	
  liquid	
  

–  Par]es,	
  music	
  events,	
  internet	
  
–  M	
  ≥	
  F	
  

•  G/PD:	
  unknown	
  
•  (Neuro)physiology	
  

•  5-­‐HT2A	
  agonism	
  
•  2C-­‐I-­‐NBOMe	
  (Ki	
  =	
  0.044	
  nM)	
  	
  
•  2C-­‐I	
  (Ki	
  =	
  0.73	
  nM)	
  	
  

Braden	
  et	
  al.	
  2006.	
  
US	
  DEA.	
  2013.	
  
Zuba	
  et	
  al.	
  	
  2012.	
  

“Bombs”	
  (II)	
  
•  Goal:	
  hallucinogenic	
  experience	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

–  Onset	
  (100	
  to	
  800	
  μg):	
  15-­‐120	
  min;	
  plateau:	
  2-­‐4	
  h;	
  dura]on:	
  insuffla]on	
  	
  
(4-­‐6	
  h),	
  sublingual	
  (6-­‐10	
  h)	
  

–  Acute	
  
•  NP:	
  tac]le,	
  visual	
  and	
  auditory	
  perceptual	
  altera]ons,	
  aggression,	
  seizures	
  (including	
  

status),	
  psychomotor	
  agita]on	
  and	
  agitated	
  delirium	
  	
  
•  CV:	
  tachycardia,	
  hypertension	
  
•  Pulmonary:	
  tachypnea	
  
•  GU:	
  acute	
  kidney	
  injury	
  
•  Diaphoresis,	
  metabolic	
  acidosis,	
  rhabdomyolysis,	
  thermal	
  stress	
  and	
  acute	
  

hyperthermia,	
  behavioral	
  toxicity	
  
–  Chronic	
  

•  Insufficient	
  data	
  

•  Therapy	
  
–  Aggressive	
  suppor]ve	
  care,	
  seda]on,	
  cooling	
   Armenian	
  et	
  al.	
  2014.	
  

Hill	
  et	
  al.	
  2013.	
  
Nikolaou	
  et	
  al.	
  201.	
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Botannicals	
  	
  	
  

Salvia	
   Kratom	
  
US	
  DEA	
  US	
  DEA	
  

Salvia	
  (Salvia	
  divinorum)	
  (I)	
  
•  GECS:	
  

– Mint	
  family	
  herb	
  
–  Tradi]onal:	
  Oaxaca/Mazatec:	
  ceremonial	
  and	
  medicinal	
  
(chewed,	
  drinks)	
  

– Other	
  groups:	
  adolescents	
  &	
  young	
  adults	
  (pipe,	
  water	
  
bong)	
  

•  G/PD:	
  M	
  >	
  F	
  
•  (Neuro)physiology	
  

–  Salvinorin	
  A	
  (abundant	
  in	
  leaves)	
  
–  κ-­‐opioid	
  receptor	
  (KOR)	
  agonist	
  
– Absent	
  5-­‐HT2A	
  receptor	
  binding	
  affinity	
  

Babu,	
  2008.	
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Salvia	
  divinorum	
  (II)	
  
•  Goal:	
  hallucina]ons	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

– Onset	
  (200-­‐500	
  μg	
  by	
  inhala]on):	
  rapid	
  (<	
  1	
  minute);	
  
dura]on:	
  ~15-­‐30	
  minutes	
  

–  Ineffec]ve	
  via	
  inges]on	
  
– Acute	
  

•  NP:	
  incapacita]on,	
  spa]otemporal	
  disloca]on,	
  laughter,	
  
vivid	
  hallucina]ons,	
  behavioral	
  toxicity,	
  occasional	
  agitated	
  
delirium	
  

•  “Post-­‐trip”:	
  fa]gue,	
  dizziness,	
  amnesia,	
  psycho]c	
  
disturbances	
  

•  Therapy	
  
–  Suppor]ve	
  care	
  

Babu,	
  2008.	
  	
  

Kratom	
  (Mitragyna	
  speciosa	
  korth)	
  (I)	
  

•  GECS	
  
–  Tree	
  
–  Tradi]onal	
  (Thailand/Malaysia):	
  hard	
  labor,	
  indigenous	
  medicine	
  
(chewed)	
  

–  Other	
  groups:	
  “legal	
  high”	
  seekers;	
  chronic	
  pain	
  therapy;	
  opioid	
  
users	
  (reduce	
  tolerance,	
  withdrawal	
  mi]ga]on)	
  

•  G/PD:	
  	
  
•  (Neuro)physiology	
  

–  Mitragynine	
  &	
  7-­‐hydroxymitragynine	
  (among	
  >	
  20	
  alkaloids)	
  	
  
–  Mitragynine	
  shares	
  structural	
  similarity	
  to	
  yohimbe	
  
–  Mu	
  and	
  kappa	
  opioid	
  receptor	
  agonism	
  
–  Central	
  alpha2	
  agonism	
  
–  Dopamine	
  (D2)	
  effects	
  
–  Serotonin	
  effects	
  

Babu	
  et	
  al.	
  2008.	
  
Boyer,	
  2008.	
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Kratom	
  (II)	
  
•  Goal:	
  enhanced	
  labor	
  produc]vity,	
  opioid	
  “high,”	
  pain	
  mi]ga]on	
  

and	
  management	
  
•  Presenta]on	
  (intoxica]on/abuse/dependence)	
  

–  Onset:	
  5	
  to	
  10	
  min;	
  dura]on	
  2-­‐5	
  hours	
  
–  Acute	
  (dose	
  dependent	
  s]mulant/opioid	
  effects)	
  

•  Moderate	
  euphoria,	
  miosis,	
  pruri]s,	
  agita]on,	
  cons]pa]on	
  
•  Nausea,	
  vomi]ng,	
  diarrhea	
  
•  Seizures	
  

–  Chronic	
  
•  Anorexia,	
  weight	
  loss,	
  hyper-­‐pigmenta]on,	
  urinary	
  frequency,	
  psychosis,	
  
intrahepa]c	
  cholestasis	
  

•  Withdrawal:	
  cravings,	
  anxiety,	
  “dread,”	
  restlessness,	
  diaphoresis,	
  pruri]s	
  

•  Therapy	
  
–  Acute:	
  suppor]ve	
  care	
  
•  Chronic:	
  opioid	
  subs]tu]on,	
  an]eme]cs,	
  benzodiazepines,	
  central	
  α-­‐agonists	
  

Babu	
  et	
  al.	
  2008.	
  Boyer	
  et	
  al.	
  2008.	
  	
  Kapp	
  et	
  al.	
  2011.	
  McWhirter	
  et	
  al.	
  2010.	
  

Compound Selected Alternative, Slang, and Street Terms 

Cannabinoid 
Receptor Agonists 

Synthetic, Spice, Black Mamba, Bombay Blue, Fake Weed, Genie, Herbal, Incense, Potpourri, Smoking 
Blend, Zohai, synthetic cannabinoid receptor agonists (SCRAs) 

Cathinones Bath Salts, Plant Food, Research Chemical, Blue Silk, Cloud Nine, Drone, Energy-1, Ivory Wave, Lunar 
Wave, Meow Meow, Ocean Burst, Pure Ivory, Purple Wave, Red Dove, Snow Leopard, Stardust, Vanilla 
Sky, White Dove, White Knight, White Lightening 

Dextromethorphan DXM, CCC, Triple C, Skittles, Robo, Red Hots, Velvet 

“FLYs” Bromo-Dragonfly, B-Fly, 3c-Bromo-Dragonfly, DOB-Dragonfly, ABDF 

GHB G, Georgia Home Boy, Grievous Bodily Harm, Easy Lay, Liquid Ecstasy, Liquid X, Scoop, Goop 

Inhalants Air blast, Amys, Bang, Boppers, Glading, Gluey, Head cleaner, Locker room, Poor man’s pot, Rush, 
Snappers, Shoot the breeze, Whippits 

Ketamine Special K, Super K, Vitamin K, K, Kit Kat, Cat Valium, Purple 

Kratom Thang, Kakuam, Thom, Ketum, Biak  

LSD Acid, Blotter, Stamps, Dots, Mellow Yellow, Trips, Paper, A-bombs, Window Pane  

MDMA  Molly, E, Ecstasy, Beans, Clarity, Disco Biscuit, Go, Hug Drug, Lover’s Speed, Peace, X, Adam, XTC 

Mescaline Buttons, Cactus, Mesc, Peyote, Peyoto, San Pedro 

NBOMe derivatives N-Bomb, 25B-NBOMe (25B); 25C-NBOMe (25C, C-Boom, Cimbi-82, Dime, Pandora, Vortex); 25I-
NBOMe (25-I, Bom-25, Smiles, N-Bomb, Smiley Paper, Solaris); Holland film 

Piperazines BZP, A2, Legal E, Legal X, Party Pills, P.E.P. pills, A2, Social Tonic 

Psilocybin Magic Mushrooms, Mushrooms, ’Shrooms, Boomers, Sacred Mushrooms 

Salvinorum A  
[Salvia divinorum] 

Maria Pastora, Sally-D, Salvia, Sage of the Seers, Diviner’s Sage, Magic Mint, Purple Sticky, Lady Salvia 

2C-series  2C-B (2’s, Nexus, Toonies, Bromo, Spectrum, Venus); 2C-I (i); 2C-T-7 (Blue Mystic, T7, Beautiful, 
Tripstay, Tweety-Bird Mescaline) 

DO-series DOI (D.O.I.); DOM (STP) 

NBOMe-series 25C-NBOMe (C-Boom, Pandora, Dime, Vortex, Cimbi-82); 25I-NBOMe (Smiles, N-Bomb, 25-I) 
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Ques1on	
  	
  
A	
  24-­‐year-­‐old	
  female	
  presents	
  with	
  a	
  seizure	
  aLer	
  
aMending	
  an	
  evening	
  dance	
  event.	
  Her	
  serum	
  
sodium	
  is	
  120	
  mEq/L.	
  The	
  agent	
  most	
  likely	
  to	
  
cause	
  her	
  symptoms	
  is	
  
	
  A.	
  Gamma-­‐hydroxybutyrate	
  (GHB)	
  
	
  B.	
  Ketamine	
  
	
  C.	
  Lysergic	
  acid	
  diethylamide	
  (LSD)	
  
	
  D.	
  3,4-­‐Methylenedioxymethamphetamine	
  	
  
	
  	
  	
  	
  	
  	
  (MDMA,	
  “ecstasy”)	
  
	
  E.	
  “Spice”	
  (“synthe]c	
  cannabinoid”)	
  

References	
  

Please	
  see	
  handout.	
  


