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www.dea.gov August 3, 2017

The Honorable William H. Pryor, Jr,
Acting Chair

United States Sentencing Commission
One Columbus Circle, NE

Suite 2-500, South Lobby
Washington, D.C. 20002-8002

Dear Judge Pryor:

In June of 2017, the Commission published an issue for public comment on MDMA and
methylone, as well as other synthetic cathinones.' Please see below for the Drug Enforcement
Administration’s responses on these issues. Thank you in advance for considering our thoughts.

T

Issue 1

“The Commission invites general comment on whether, and if so how, the guidelines for MDMA/Ecstasy
trafficking should be changed. As stated above, the marihuana equivalency of MDMA is [ gm of MDMA
= 500 gm of marihuana. Is the marihuana equivalency for MDMA appropriate? Should the Commission
establish a different equivalency for MDMA? If so, what equivalency should the Commission provide
und on what basis?

The Commission further seeks comment on any relevant developments in the scientific literature on the
health effects of MDMA use since the Commission published its MDMA Report and last amended the
marihuana equivalency for MDMA in 2001, The Commission also seeks comment about whether there
have been changes in MDMA distribution and usage patterns, such as marketing to or prevalence of use
among vouth, since 2001, For example, how is MDMA 1vpically manufactured, distributed, and
marketed today? How does MDMA compare to other controlled substances referenced in §2D1.1 in
terms of health effects (including addictiveness and abuse potential), marketing and trafficking patierns,
and potency by dosage unit? How should the Commission assess the harms of MDMA relative to those
of other controlled substances?

Finally, the Commission seeks comment on whether since 2001 there have been any developments to
suggest that the Commission, in addition (o or instead of establishing a different equivalency for MDMA,
should revise the “typical weight per unit” measure set forth in Application Note 9 to §2D1.1, which 15
currently set at 250 mg for MDMA. If so, what are those developments? How should the Commission
revise the “typical wetght per unit™ measure set forth for MDMA?"

Drug seizure data demonstrate that MDMA (3 4-methylenediox ymethamphetamine, often
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sold as “Ecstasy™), is still a popular drug of abuse and is still being encountered regularly by law
enforcement. According to National Forensic Laboratory Information System (NFLIS), MDMA
reports increased from 2003 through 2009 and steadily decreased from 2009 through the second half
ol 2013 before leveling off from 2014 10 2016 at 2,901 drug reports representing 0.36% total drug
reports from State and local laboratories in the U.S.” The data (NFLIS reports) demonstrates that
MDMA continues to be trafficked for its psychoactive effects.

As described by the National Institute on Drug Abuse (NIDA), MDMA 1s u synthetic,
psychoactive drug that is chemically similar to the stimulant methamphetamine and the hallucinogen
mescaline.” MDMA is a powerful recreational drug of abuse resulting in toxic outcomes (o
serotonin neurons within the cortex and the hippocampus. amongst other areas.’ The desired effects
of MDMA have included increased energy, euphoria, and positive social and emotional feelings.
However, accompanying these effects are a host of harms that include potential hypertension
(increased blood pressure), hyperthermia (increased body temperature) and hyponatremia
{electrolyte disturbance resulting in low levels of sodium) exacerbated by antidiuresis (reduced urine
volume).” There have been a number of peer-reviewed pubhished studies clearly demonstrating the
neurotoxicity of MDMA, especially in the form of a decrease in serotonin transporter (SERT)
density and binding following MDMA use.”

Scientific data continue to demonstrate that MDMA is a threat to public health and safety.
Acute and long-term adverse health effects are documented for MDMA, a Schedule | controlled
substance that has a high potential for abuse due to its pharmacological, hallucinogenic, and
stimulant effects, While users of MDMA commonly experience intense cuphoria while under the
influence of the drug, its chronic usage depletes the neurotransmitters that contribute to these
feelings. Neurotransmitter depletion can lead to adverse mental health effects such as depression,
anxiety, panic, and psychosis—conditions common to other drugs that are susceptible to abuse, In
response to the drug’s activity, remodeling and degeneration of brain circuitry have heen observed
in animal and human studies. Consequently, MDMA users experience long lasting confusion,
depression, and neurocognitive impairment. Thus, MDMA has the capacity to cause lasting
physicgl harm to the user (neurological damage) and continues to be a threat to public health and
safety,

' . o
Current research shows that MDMA, even when taken in low doses, 15 neuroloxic.

2 NFLIS, 2016 MIDYEAR REPORT (US, Depl. of Justice, DEA (2016).

ecstusy-molly (last visited July 19, 2007},

4 81 Kish et al., Decreased Cerebral Cortical Seratonin Transporter Binding in Festosy Users: a Positron Emission
Tomagraply/(( L1 TDASE and Struciuwral Bradn fmaging Stody, BRA™ 133 17791797 (2010),

3 1 Meyer, 3 4-Methylenedioxymethampheimine (MDMA¥: current perspectives, SUBSTANCE ABUSE REHABILITATION
4; 83-99 (2013),

6 UD MeCann et al., Positron Emissian Tamaographic Evidence of Toxie Effect of MOMA (" Ecstasy " ) on Brain
Serceonin Newrors b Human Betngs, Laneier 352: 14331437 (1998 RL Cowan, Newroimaging Research in Humean
MDMA Users: a Review, PSYCHOPHARMACOLOGY TRS: 339-556 (2007).

T AC Parron et al,, MOMA is Certaindy Damaping after 25 Years of Empirical Research: o Reply and Refination of
Drablin, HUMAN PSYCHOPHARMACOLOGY 29 1081 19{2014).

8 AC Parrott ot al., MDMA (3. 4-methvienediorymethampheiamnine | or eestasv: the contemporary uman and animal
research perspective, J PSYCHOPHARMACOL [43, 143-6(2006),
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Moreover, repeated findings have continued o confirm that MDMA serves as a catalyst for other
neurological disorders such as serotonin syndrome and depression.” This is concerning given that
Ecstasy tablets have notably increased in overall size and the amount of MDMA per tablet. There
have also E}EE’" reported increases in the clandestine manufacturing and trafficking of the
substance.

Despite the overwhelming amount of scientific data that underscores the dangers of MDMA,
there continues 10 be a misplaced beliel among users and traflickers that the drug is safe and benign,
even amidst the many reports of victims suffering from severe acute toxicity and deaths,'" In fact,
MDMA is one of the most popular drugs bought online and on the “darknet.” where transactions are
intentionally hidden to evade detection. ' It is misleading and dangerous to send the message (o
young people that MDMA is a benign drug in response Lo ¢linical trials; many other Schedule |
controlled substances such as marijuana, psilocybin. and LSD have been or continue to be
investigated in humans and have not been approved therapeutic agents. The particular example with
MDMA is showcased by a first-hand experience of an individual who decided to use MDMA based
upon its use in psychotherapy and showed memory deficits in a neurocognitive study ten vears
later."" In fact, one study found impaired memory and clinically significant levels of depression,
impulsiveness, and sleep disturbance in a group of former and current ecstasy users.' Still nearly
half of high school students surveved ( 10" and 12" graders) continue to believe that “molly™ (a
slang tcnllg for a variety of synthetic cathinones including MDMA) is not harmful if they try it once
or twice.

In addition 1o imaging studies confirming that MDMA exposure can lead (o neurotoxicity,
multiple recent studies have demonstrated the negative effects of MDMA use on memory. Resulls
of clinical testing of MDMA users have demonstrated the following: (1) abnormal function of the
hippocampus during memory function tests:'® (2) significantly worse performance of male MDMA
users on the tasks that correlate to cognitive flexibility and on the combined executive function
task:"” (3) reduced associative memory performance using IMRE;' (4) a significant decrement in

Y R de ka Torre et al. Human pharmacology of MDMA: pharmacokinetics, metabolism, and

Dispesition, THER DRUG MONTT 26: |37 (2004),

W0 Recenr Changes in Ewrope’s MOMA/Ecsiasy Market, EUROPEAN MONITORING CENTRE FOR DRUGS AND DRUG
AvmncTion, (EMCCDA Rapid communication, Publication Oftice of the E.U,, Luxembourg), Apnl 2016,

11 P Armenian et al., Multiple MEWMA (Ecstasy) Overdoses af o Rave Evenr: A Case Serfes. ] INTENSIVE CARE MED
May 28 (2012).

12 Findings per DEA investigations,

13 AC Parrott. MDMA iy certainly dumaging after 25 vears of empirical research: a reply and refutation of Doblin et
al, HUMAN PSYCHOPHARMACOLOGY 2%: 109-119 (2014).

[4 L. Taurah et al. Depression, impulsiveness, sleep, and memory in past and preseat polvdrug wsers of 3,4-
metfrvlenedioovme thamphetamine { MOMA ecstasy). Psychopharmacology (Berl) Feb; 23 1{dp:737-51 (2014},

L5 LD Johnston et al., Manitoring the Future national swrvey resulis on drig nse, 1975-2006: Overview, key findings on
adolescent diug wse. Ann Arbor: Tnstitute for Social Research, The University of Michigan,

6 K Leslie, et al., Preliminagry Fvidence of Hippocampal Dysfunction in Adolescent MDMA ("Ecsiasy”) Users: Passible
Relationship ro Newrotoxic Effects, PSYCHOPHARMACOLOGY (Berl) 383, 38390 (2004),

17 NA von Geusau et al., Impaired Executive Function in Male MDMA ("ecarasy”) Users, PSYCHOPHARMACOLOGY 331,
331-41 (2004,

L8 G Jager et al., Avsexsment of Cognitive Brain Function in Fostasy Users and Contributions of Other Brugs of Abuse:
Resuwlts fromean FMED Study, NFUROPSYCHOPHARMAUCOLOGY 33 247-258 (2008),
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verbal memory in the MDMA user as compared to control subjects:"” and (5) cortex deficiencies
during a word recognition task in MDMA users.™ Lastly, a study looked at verbal memory between
current and former MDMA users, as well as polydrug users and control volunteers with no prior
drug use history, and demonstrated a deficiency in verbal memory in those users which persisted
even after they were abstinent from MDMA use for two years prior to testing.”’

Serious cardiovascular and respiratory complications and liver damage have been reported in
connection with MDMA use. A case series published in e Journal ol Intensive Care Medicine
described twelve patients who presented to an emergency room with MDMA toxicity, four who
suffered permanent neurological, musculoskeletal and/or renal deficits and two who died, all directly
resultant from MDMA ingestion.” Other overdose events with MDMA have been reported, some
with tragic outcomes.”’

Studies demonstrate that MDMA dependence is associated with intensity and lifetime use.™
MDMA-associated overdoses commonly occur with polysubstance use: other drugs are possibly
used to enhance the effects of MDMA.  In the absence of national data for MDMA overdose deaths,
the Florida Department of Law Enforcement publishes the Drugs in Deceased Persons Report.
From 2006 to 2012. a total of 286 MDMA-related deaths were reported.™ This remains especially
concerning given that, as noted above. the amount of MDMA present in each individual pill has
increased in recent years.™

In‘its 2001 Report to Congress, the Sentencing Commission identified 6 major factors that
helped guide the decision to use the 500:1 ratio. Those were as follows:

19 G Rogers et al., The Harmful Health Effects of Recreational Ecsrasy: a Svstematic Review of Observational
Evidence, HEALTH TECH, ASSESSMENT 3.6 xii, iii-iv, ix-xai (2000,

200 AP Burgess et al., Event Related Potential (ERP) Evidence for Selective fmpairment of Verbal Recollection in
Abstinent Recreational Methvlenedioxvimethamphetamine (" Ecstasy” VPalvdrg Users, PSYCHOPHARMACOLOGY 216:
35-556 (2011),

21 MI Morgan et al.. Ecsrasy (MDMA): Are the Psvchodogical Problems Associared With Trs Uxe Reversed By
Prolonged Abstinence 7 PSYCHOPHARMACOLOGY 159: 294303 (2002),

22 P Armenian ¢t al., Multiple MDMA (Ecsiasy) Overdoses at a Rave Evenr: A Case Series. ) INTENSIVE CARE MED,
28: 252.258 (2012},

23 MORBIMTY AND MORTALITY WEEKLY REFORT. ECSTASY OWERDOSES AT A NFEW YEAR'S FVF RAVE — L% ANGET FS
CA2010677-681 (Center for Disease Control June 11, 20107 MORBIITY AND MORTALITY WEEKLY REPORT, ILINESS
AND DEATHS AMONG PERSONS ATTENDING AN Bl ECTRONIC DANCE MUSIC FESTIVAL — NEW YORK CITY, 203 1195-98
(Center for Disease Control Dec. 19, 2014 ) CM Milroy, " Ecstasy " Associared Deaths: Whai iy the Faral
Concentration? Analvsis of @ Case Series, 7.3 FORENSIC SCL MED. AND PATHOLOGY 248, 248-252 (2011 j; F Schifano,
A Birter Pill. Overview of Ecstasy (MDMA, MDA ) Related Fatalities, 173 PSYCHOPHARMACOLOGY 242, 242.248
(2004),

24 N Brumo and PP Battaghni, ntegraving Perception and Action Through Cognitive Newropsychology ( Broadly
Concetved), 25 COGNTTIVE NEUROPSYCHOLOGY 5, 5-7. (2008). W Hopper et al.. fucidence and Paiterns of Polvdrug
Uise and Craving for Fostasy in Regular Ecstasy Users: an Ecological Momentary Assessiment Stwedy, DRUG AND
ALCOHOL DEPENDENCE 83: 221-235 (2000),

25 Afier 2012, FDLE changed its reporting so that MDMA was included 10 a category of hallucinogemc
phenethylamnes/pipenzes and identified as o separate category,

26 EUROPEAN MONITORING CENTRE FOR DREUGS AND DRUG ADHOCTION, RECENT CHANGES IN EUROPE'S

MDMA ECsTasy MARKET (EMCCDA Rapid communication. Publication Office of the E.U., Luxembourg. Apnl
2016).
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1. The rapidly growing incidence of abuse of the controlled substances

2. The threat to public safety that such abuse poses

3. The recent increase in the illegal importation of the controlled substances

4. The young age at which children are beginning to use the controlled substances
5. The fact that the controlled substances are frequently marketed to youth

6. The large number of doses per gram of the controlled substances.”’

These factors considered by the Commission continue o hold true and have been further
strengthened by stndies demonstrating the harms associated with MDMA use, the aggressive
marketing to youth, and the current importation and trafficking patterns. Continuous publications
utilizing updated and more precise measurements repeatedly conclude that MDMA, even when
taken in low doses, is neurotoxic.

For the feasons outhned above, the equivalency of 1 gm of MDMA = 500 gm of marijuana
should be maintained in response to those traffickers preying on vulnerable populations. especially
given our understanding of the drug’s negative outcomes on the user,

The USSC was correct in its analysis in 2001, and information gained over the past 16 years
has only substantiated that MDMA is harmful, neurotoxic, and potentially lethal to users. The illicit
manufacture and distribution of this neurotoxic and potentially lethal substance deserves an
appropriate penalty for the harms 1t is causing to users and society. To be sure, nothing has made
the drug less dangerous than it was in 2001,

Issue 2

As noted above, couris have tvpically identified MDMA as the most closely related controlled substance
to methvlone. Under the current guidelines, including Application Note 6 to §2D1.1, is this
determination appropriate? If not, is there any controlled substance referenced in §2D1. 1 that is most
closely related to methyvlone? If so, what substance”

The Commission seeks comment on whether the Commission should provide a marihuana equivalency
for methylone. If so, and MIDMA is determined to be the most closely related controlled substance to
methylone, should the Commission specifv a marthuana equivalency for methylone at the same ratio as
MDMA, regardless of whether the ratio for MDMA is changed from its current 500:1 level? Should the
Commission establish a marthuana equivalency for methylone at a higher or lower ratio than the
current MDMA equivalency? If so, what equivalency should the Commission provide and why? To the
exten! methylone has different characteristics than MDMA, how do those characteristics compare with
other controlled substances referenced in §2D1.1 in terms of health effects (including addictiveness and
abuse potential), marketing and trafficking patterns, and potency by dosage unit?

If the Commission were to establish a marihuana equivalency for methylone, which is often marketed
and consumer in capsule form, should the Commission establish a “typical weight per unit” for
methylone in Application Note 910 §201.17

27 UNITED STATES SENTENCING COMMISSION, MDMA DRUG OFFENSES: EXPLANATION OF RECENT GUIDELINE
AMENDMENTS 3 (2001 ), https:www usse. govisies/defauli/files/pdiinews/congressional-testimony-and-reporis/drug-
topics/200105_RC_MDMA_Drug (Mfenses.pdf.
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Methylone

In law enforcement investigations, it is not uncommon for tablets marketed as “molly™ to be
composed of synthetic cathinones such as methylone, a drug that shares similar pharmacological
effects with MDMA and other substances of abuse such as cocaine. Important health-related issues
have emerged in relation to the somatic, psychiatric, and addictive consequences of methyvlone use.
According to the DEA’s 2011 report that analyzed mephedrone, methylone, and MDPY and
recommended temporary scheduling of these substances under Schedule L these drugs were “the
most commonly encountered synthetic cathinone. . . represent[ing] more than 98% (1.401 of 1,429)
of the synthetic cathinones that have been encountered by law enforcement.”™* The report also
observed that at the time of its publishing, the abuse of these drugs was growing, with poison control
centers receiving 4,137 calls in forty-seven states and the District of Columbia relating (o these three
specific substances.™ According to the DEA's 2016 special report (NFLIS, October 2016) on
synthetic drugs, from January 2013 through December 2015, the 20 most frequently identified
synthetic cathinones accounted for 51,824 drug reports from state and local forensic laboratories.™
Among these reports, methylone, alpha-PVP, and ethylone accounted for 91% of the 51.824 drug
reports. Whereas methylone decreased from 2013 to 2015 for all ULS. census regions, ethylone
increased during the same period for all regions.™

By way of backeround. research in anti-dﬁPrﬁssanl and anti-Parkinson agents resulted in the
development and patenting of methylone in 1996, " However, there is no evidence that meth ylone
has a legitimate non-research use. According to the Department of Health and Human Services
(HHS). as of July 2017, there are no approved drug products or new drug applications that contain
methylone. Evidence indicates that methylone is abused by individuals for its psychoactive effects.
Desired effects reported by abusers of synthetic cathinones substances include euphoria, increased
sociability, energy. empathy, increased alertness, improved concentration, and improved focus. ™
The number of deaths associated with the use of this substance highlights the danger to the user

MDMA is considered to be the most closely related substance to methylone; however, the
substance also shares similarities with cocaine and other stimulants. Many courts have reached the
opinion that methylone is most similar to MDMA in applying §2D1.1 Note 6. ** This reaffirms our

28 DRUG ENFORCEMENT ADMINISTRATION, BACEGROUND, DIATA AND ANALYSIS OF SYNTHETIC CATHINGNES:
MEPHEDRONE {4-MMC), METHYLONE (MDMC) AND 3 4-METHYLENEDHOX Y PYROVALERONE (MDPV) 4 (Aug, 2011},
www.regulations gov/document T=DEA-201 L-(WOS-0002. The report also notes thar “Of all the repaorts, (1,429) of
svnthetic cathinones recorded by NFLIS from January 2009 w0 June 20011, 55% (791) were MDPY, 23% (331) were
mephedrone, and 20% (279) were methylone.™

29 fd w11

30 NFLIS, SPECIAL REPORT: SYNTHETIC CANNABINGIDS AND SYNTHETIC CATHINONES REPORTED [N NFLIS, 2013-2015
(US DOJ DEA Diversion Control Division 2016,

hteps:www nflis deadiversion.usdoj. cov/DeskiopModuales/ Repon Downloads/Reporis/™N FLIS-S R-
SymhCannabinodCathinone. pdf..

31 P lacob and A Shulgin, ULS. Patent Mo, WO 996039122 (filed Jun. 6, 1996),

32 L Karila et al.. Svathene Cathinones: A New Pubiic Health Problem, {300 CURRENT NEUROPHARMACOT OGY 12, 12
200020105y L Karila er al., The Effects and Risks Associared o Mephedrone and Metiovlone in Humans: A Review af the
Preliminary Evidences, 126 Bramw Res BurL 61, 61-67(2016).

33 See e.g. United States v. Arroyo, 2:14-cr-186 (D. NLLy: United States v. Borges. | 3-cr-20239 (S.D. FL.): Unired
Starex v. Flasey, 12-ce-29 {M.D.FL.); Urited States v, Guerrero, 12-er-390 (DN United Stares v. Marhsall, 1:14-cr-
00232 (N.DN.Y. 3 Unired States v. Martinez, 13-er-00316 (E.DNY )(comparing to MDMA): but see e.g. nited Staies
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belief that methylone should have the same marijuana equivalency as MDMA.

Seientific Evidence of the Substance's Pharmacological Effect

Methylone has many similarities with MDMA and other Schedule | substances. The clinical
presentation of intoxication is similar to MDMA and other substances (e.g., cathinone,
methcathinone, MDMA, amphetamine, methamphetamine, and cocaine) that have a stimulant effect
on the central nervous system.”! Adverse effects associated with the consumption of methylone
include palpitations, hyperthermia, seizures, hyponatremia, bruxism, sweating, hypertension.,
tachycardia, headache, thirst. mydriasis. tremor, fever, confusion, psychosis, paranoia,
hallucinations, combativeness, agitation, and death.” Furthermare, methylone, like MDMA, has
been associated with serotonin syndrome, a syndrome characterized by altered mental status, hyper-
reflexia, and autonomic instability and possibly leading to death in extreme cases.™

A comprehensive review of the scientific literature suggests that methylone is as potent as
MDMA in various animal studies that have investigated methylone's abuse potential. According 1o
these studies (e.g., drug discrimination, self-administration, conditioned place preference, and
locomotor activity studies) methylone, similar to MDMA, produces pharmacological effects that are
similar to those substances that cause a stimulant effect on the central nervous system, The types of
animal abuse-related behavioral pharmacology that may be important in an abuse potential
assessment for a central nervous system (CNS)-active drug and that have been recommended by the
Department of Health and Human Services (HHS) include drug discrimination, self-administrations,
and conditioned place preference studies. "’ In addition, locomotor tests may provide relevant
information about the behavioral similarities of a test drug relative to known drugs of abuse.

v, Carriffo, 13-cr-07749 (C.D. CAY United States v. Farmer, 13-ce-20020 (E.DMLY; United States v Farrington, | 3-cr-
129 (D.ME); Lnited States v. Letaxt, 1 3=cr-035 (DUNLLY; Ulmitedd Srates v. Marre, | 3-cr-20537(8.00.FL.); United Siares v,
MoLanghlin, 13-cr-239 (N.DNY. ) United States v. Merting | 3-cr-96 (DUNV.); United Stares v. Murdongh, | 2-cr-163
(DNH.); Umited States v. Myvers, [B-cr-1 17 (DUNCHLY; Unived Stares vo Orton, 12-cr-00017 (DME. ) Chived States v,
Safari, 12-cr-249 (E.D.VA )(believed to be compared to MDMA but applving an interpretation of the guidelines
resulting in a |:250 rano),

3 L Karla. eval.. Svaieric Cathinones: A New Pubilic Health Problem, CORRENT NEUROPHARMACOLOGY 130112220
(20155 L Karila et al,, The Effects and Risks Assoctared o Mephedrone and Methvlone in Humans: A Review of the
Preliminary Evidences, BRaiy REs Burr 126: 61-67 (2016);

35 IM Pearson et al., Three Faral Intoxications Due o Metiylone, 1. ANALYTICAL TOXICOLOGY 36; 444-451 (2012)% B.
Warnck etal., Lethad Sevotomin Svadrome After Methvlone and Burvlone Ingesiion, ], MED, TOx1coLoGy 8 65-68
(2012); B. Cawrse el al., Disrribution of Methviore in Fowr Posmmortem Cases, 1, ANALYTICAL TOXICOL0GY 36; 434-
439420012 ). Wyman et al.. Posmmoriem Tissue Distribution of MDPV Following Lethal Intoxicanion by "Bath Salis”
3T L ANALYTICAL TOXIOOLOGY 182, 182-185 (2013 B. Murray et al.. Death Following Recreational Use OF Designer
Dirug “Bath Saly" Containing 3.4-Methvlenedioovpyroviderone (MOPY), 1 MED, TOXICOLOGY 8 65-75 (2012); K.
Kesha et al,, Methvlenedioxypyrovalerone { "Bath Salts”). Related Dearh: Case Report And Review Of The Literature. ).
FORENSIC SC1 38 1654-1659 {2013},

36 R de la Torre, eval., Human pharmacology of MDMA: pharmacokinetics, mesabolism, and

dispositicm. THER DRUG Mosir, Apri2602 1213744 Review (2004 ); Warnick B) eval: Lethal seratonin svadrome after
methvlone apd burylone tngestion. JOURNAT OF MEDBICAL TOXICOLOGY ) OFFICIAL JOURNAL OF THE AMERICAN COLLEGE
o MEDICar Toxicorooy 8:63-08 (2012,

37 HHS, LS. Department of Health and Homan Services (HHS L Assessment of abuse potentiol of drugs Guddance for
indusery. January 2017 available s
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The drug discrimination study in animals is a commonly used method to assess the abuse
potential of test drugs or substances. This method can be used to predict subjective effects of
substances in humans.™ This is because if a new drug or substance has discriminative stimulus
effects in animals similar 1o a known drug of abuse, it is highly likely that this new drug will
produce pharmacological effects (including subjective effects) in humans that would be qualitatively
and quantitatively similar to the known drug of abuse and would be similarly abused by humans.
Data from a published drug discrimination study indicates that methylone (EDsq = 1.60 mg/kg) full
substitutes for the discriminative stimulus effects produced by MDMA (EDs=0.76 mg /kg) in rats. s
Data from a separate published drug discrimination study found that methylone (EDsp = 2.66 mg/ke)
fully substitutes for the discriminative stimulus effects produced by methamphetamine.” MDMA,
also tested by these authors, fully substitutes for the discriminative stimulus effects produced by
methamphetamine with an EDs of 1.83 me/ke. "' In rodents trained to discriminate cocaine from
saline, methylone substitutes for cocaine with EDs; values 1.47 and 3.09 mg/kg, respectively. This
is highly relevant, the animal perceives the effects of methylone to be similar to the training drug
cocaine. Drug discrimination studies are accepted as the gold standard in studying abuse-related
effects of psychoactive drugs.”®  Thus, in drug discrimination studies, methylone is slightly less
potent than MDMA in MDMA-trained animals, but slightly more potent than cocaine in cocaine-
trained animals.

Another study used Lo assess the abuse potential or reinforcing effects of novel drugs is the
sell~administration study. In drug selt-administration studies, drugs that have rewarding properties
in animals will likely increase the behavioral responses of animals to obtain additional drugs.™
Furthermore, drugs that have rewarding effects in animals are likely to produce rewarding (i.e.,
reinforcing ) effects in humans, which is indicative of abuse p»i)'ﬂmﬂ'.ial.‘14 In self-administration
studies, methylone. like MDMA. was self-administered by rodents.” The conclusion from these

38 RL Balster and GE Bigelow, Guddelines and methodalogical reviews concerning drug abuse liahility assessment,
Dy AND ALCOHOL DEPENDENCE, T0; 51340 (2003 ); Panhlio LV, Goldberg SR, Self~adminisiration of drugs in
ity and fumans as a model and an investiganve rool. ADDicTioN, 102 1863-1870 (2007 ) Kamien 1B, et al, Drug
discriminarion by hamans compared o rorhumans: carvent stanus and future divections, PSYCHOPHARMACOLOGY, 111:
259-270 (1993),

39 T Dal Cason et al.. Cathinone: An fnvestiganon of several N-abovl and methoclenedioo-substinured analogs.
PHARMACOLOGY BIOCHEMISTRY AND BEHAVIOR, 58 11001116 (1997,

40 MB Garch . CM Taylor, M) Forster, Lacemorer stimulant and diseriminative siimulis effects of “bath sale’
cathinomes. BEHAVIOURAL PHARMACOLOGY, 24: 437447 (2013),

41 NIDA, Nanonal Institute on Drog Abuse. emal commumcation, (2012,

42 CR Schuster and CE Johanson, Relattonship berween the diseriminative stimulus properiies and subijeciive effects of
drigs. PSYCHOPHARMACOLOGY 161-175 (19883 M Solinas et al.. Using drug-discrimination technigues o study the
abuse-related effects of psveheactive drugy in rais. NATURE PROTOCOLS 1033 1194-1206(2006); LP Carter and RR
Griffiths: Principles of laboratory assessment of drug abuse liabilivy and implications for clinical develapment, DRUG
ALCOHOL DEPEND S14-525 (2009),

43 RL Balster and GE Bigelow, Guidelines and methodological reviews concerming drug abuse labifiny pssessment.
DrUG AND ALCOHOL DEPENDENCE, 70; S13-40(2003); LV Panlilio and SR Goldberg, Self-administration of drugs in
animals and humans ay a model and an investeanive ool AvmcTion, 102: 1863 1870 (2007 ),

44 HHS. Department of Health and Human Services. Basis for the recommendiation e plice 3.4-
methvlenediooymetheathinone (methvlore ) and its salts in Schedule 1of the Congrolled Swbstances Act (CSA ). Dated
August 14 (2012).

45 KM Creehan et al., lotravenous setf-admimsieanon of mephedrone, methylone and MDMA in female rats.
Neuropharmacology, 92: 90-97 (2015); LR Wanerson et ul. The Reinforcing and Rewarding Effecrs of Methvlone,
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studies was that methylone may possess an addiction potential similar to or greater than MDMA.

The conditioned place preference (CPP) paradigm is yet another preclinical animal
behavioral model used to study the reinforcing effects (rewarding or aversive) of drugs.” CPP tests
are able to detect addictive substances. Psychostimulants, such as amphetamine and cocaine. often
produce a robust CPP. In the conditioned place preference test, mice treated with of methylone
(intraperitoneal doses of 2.5 and 5.0 mg/kg) developed CPP confirming that methylone, like
methamphetamine, has a rewarding effect.”’

Stimulant effects can be assessed in locomotor activity studies (i.e.. studies of enhanced
physical performance). Several studies show that methylone, like methamphetamine and cocaine, is
a CNS stimulant.™ In locomotor activity studies, methylone treatment resulted in time- and dose-
dependent stimulation of locomotor activity in doses from 3 to 30 mg/kg. The stimulant effects of
methylone (3 and 10 mg/kg) occurred within 10 minutes following injection and lasted 60 to 120
minutes. Based on the 30-minute time period in which maximal stimulant effects occurred (0 to 30
minutes following injection), an EDs; of 1.5 me/ke was calculated. The maximal stimulant effect of
methylone was 87% of the maximal stimulant effect of methamphetamine and 82% that of cocaine.
In comparison, treatment with methamphetamine resulted in time- and dose-dependent stimulation
of locomotor activity following 0.5 to 4 mg/kg with stimulant effects occurring within 10 minutes
following injection and lasting 130 to 310 minutes, The EDs, of methamphetamine was estimated at
0.48 mg/kg. Treatment with cocaine resulted in time- and dose- dependent stimulation of locomaotor
activity following 10 to 40 mg/kg with stimulant effects of 10 and 20 mg/kg occurring within 10
minutes following injection and lasting 120 1o 170 minutes. The EDsof cocaine was estimated at
7.2 mg/kg. In a similar study investigating the effects of methylone and other synthetic cathinones
on locomotor activity, subcutaneous administration of methylone (5 — 25 mg/kg). like MDMA (5
mg/kg), dose-dependently increased locomotor activity in mice." In yet another study. mice that
have been given methylone by oral administration. methylone (5 - 100 mg/kg), like MDMA and
methamphetamine, significantly increased locomotor activity.” " The maximum increase in
locomotor activity for methylone occurred at 50 mg/kg. In comparing the effects of the methylone.
MDMA, and methylone administered to mice at equivalent doses of (.205 mmol/kg (which is
equivalent to 50 mg/kg methylone) on locomotor activity, methylone increased locomotor activity

Synihetic Cathinone Commonty Found in " Boih Salis ™ ADDICTION RESEARCH & THERAPY 59:002_ doi: 104 172/2155-
G105.59-002 (2012).

46 | Stolerman: Drugs of abuse: behavioral principles. methods and 1erms, Trends in Pharmacelogical Sciences, 13: 170-
176 (1992} 1A Prus et al., Conditioned Place Preference. In: Buccafusco 11, editor, METHODS OF BEHAVIOR ANALYSIS
N NEUROSCIENCE, 2nd edition. Boca Raton (FLk CRC Press: Chapter 4. Available from:

g ffeww nebt nlmeniheeovibooks/NBKS229¢ (2009,

47 M Miyazawa et al., Behavioral and rewarding effects of methvione, an analog of MDMA in mice, HIROSAKE
MEDWCAL JOURNAL, 622 56-T1 (2011 ),

48 MH Baumann et al.. The designer methcathinone analogs, mephedrone and methylone, are substrates for
monoaming fraasportery in fradn figsee, NEUROPSYCHOPHARMACOLOGY, 37: 11921203 (2001 ;. M Miyueawa, et al,,
Behavioral and rewarding effects of methvlone, an analog of MOMA in mice. HIROSAKE MEDICAL JOURNAL, 62: 56-T1
(2001): B Lopez-Amau et al., Comparative Newropharmacology OF Three Psyvchosamudant Cathinone Derivatives:
Buryione, Mephedrone and Methvlione. BRIT | PHARMACOLOGY 16T 407420 (2012,

49 B Lopez-Amaun er al., Comparative Newropharmacology Of Three Pevehostimulone Cathinone Devivarives: Burvlone,
Mephedrone and Methvlone, B Lo PHARMACOLOGY 16T 407-420(2012).

50 M Mivazawa et al. Befunvioral and rewarding effects of methvione, an analog of MDMA in mice. HIROSAKE
MEDICAL JOURNAL, 62: 56-T1 (2011,
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more than methamphetamine or MDMA. Thus, in locomotor activity studies, methylone, compared
to MDMA, induced locomotor activity but 1o a greater degree.

The above mentioned data indicate that methylone produces pharmacological effects that are
similar to those produced by Schedule I and 11 substances methamphetamine, cocaine, and MDMA.
Methylone, like methamphetamine, amphetamine, and cocaine, is a CNS stimulant and produces
locomotor stimulant effects in mice.” Methylone substitutes for MDMA, cocaine. or amphetamine
in rats trained to discriminate MDMA, cocaine, or amphetamine from saline, rt:s.j‘_lf:ctiW:I:i,'.51
Methylone, like methamphetamine, produced rewarding effects as studied in CPP tests,™ Based on
the results of preclinical studies, HHS postulates that in humans, methylone is likely to produce
pharmacological effects similar to those produced by amphetamine, methamphetamine, cocaine, and
MDMA.™ Although some animal abuse-related behavioral pharmacology studies show methylone
Lo be less potent than MDMA, others show methylone to be as potent or more potent than MDMA.
So collectively. given the variations in these animal studies, it is reasonable to conclude that in
humans it is expected that methylone will be at least as potent as MDMA,

The Substance s History and Current Patiern of Abuse

The DEA’s forensic laboratories have analyzed drug exhibits received from state, local, and
federal law enforcement agencies that were found to contain methylone. Methylone. like MDMA, is
commaonly encountered in powder, capsule, and tablet form, Information from published scientific
studies indicales that the most common methods of administering methylone are by swallowing
capsules or tablets and by snorting the powder. The reported average amount of use reporied for
methylone ranged from 100 mg to 250 mg.™ In contrast, the average amount of MDMA used
ranged from 75 mg to 125 mg.” Evidence from poison centers, published case reports. and law
enforcement encounters suggest that the main users of methylone are young adults.” There is
evidence that methylone may be co-ingested with other substances including other synthetic
cathinones, pharmaceutical agents. or other recreational substances. In fact, some products that

51 MH Baumann et al, The designer methcathinone analegs, mephedrone and methylone, are subsirates for
mcnaamine fransporiers in brain fssie, NEUROPSYCHOPHARMACOLOGY, 37: 1192-1202 (20111 M Miyvazawa, T
Kojima, 8 Nakaji. Behavioral and rewarding effects of methvlone, an analog of MOMA in mice. HIROSAKE MEDICAL
JoumnaL 62: 56-71 (2011):; R Lopez-Arnau et al.. Comparative Newropharmacology of Three Pyvohostinndant
Cathinane Derivatives: Burvlone, Mephedrone and Methvione. BRIt 1. PHARMACOLOGY 407:407-420 (2012).

52T Dal Cason el al.. Cathingne: An investigation of severald N-alkl and methvilenediovy-substituted analogs.
PHARMACOLOGY BIOCHEMISTRY AND BEHAVIOR, 58 1101116 (1997 Gatch MB, et al, Locomator stinnilant and
discrininative stimuluy effects of “hath salt” cathinones, BEHAVIOURAL PHARMACOLOGY, 24: 437-447 (2013),

53 M Mivazawa et al. Behavioral and rewarding effects of metivlone, an analog of MDMA in mice. HIROSAKE
MEDECAL JOURNAL, 62 56-T1 (20111,

54 HHS B-factor review and scheduling recommendation for methylone, available at

hitpswww resulutions. sovidocument 2D=DEA-201 2-0006-0002 (2014),

55 1P Kelly et al., Cathinone Dertvatives: a Beview of Their Chemistry, Pharmacofogy, Toxicology, DRUG TESTING AND
ANALYSIS 30439453 (201 1)

56 J Cam et al., Human Pharmacelogy of 3.4-Methvlenediopymethamphetamine (“Ecstasy " )2 Psvehomaotor,
Performanee and Subyective Effecty, 1. CLINICAL PSYCHOPHARMACOLOGY 200 455-466 (2000): AC Parroll, Humun
Esychobiolopy of MIMA or 'Ecsiasy'san Overview of 25 Years of Empirical research, HUMAN
PSYCHOPHARMACOLOGY 28: 289-307 (2013 ).

57 DRUG ENFORCEMENT ADMINISTRATION, BACKGROUND, DATA AND ANALYSIS OF SYNTHETIC CATHINONES!
MEPHFEDRONE (4-MMC), METHYLONE (MDMC) AND 3.4-METHYLENEDIOX YPYROVALERONE (MDPV) (Aug. 2011,
www. regulations. gov/document P=DEA-201 1-(U08-0H2,
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were sold as MDMA (marketed as “Molly™) were found by the DEA 1o contain methylone,™

Equivalency for Methylone: Methvlone as Comparable to MDMA

Regarding the methylone equivalency, the DEA proposes that the Commission compare
Methylone to MDMA., Based on the evidence that methylone has similarities with MDMA
regarding its pharmacological and toxic potential.” the DEA recommends that the marijuana
equivalency for methylone be the same as for MDMA (1:500 marijuana). If the Commission should
consider an equivalency greater than 1:500 based upon the established abuse liability and
similarities with additional drugs ol abuse, the DEA would be in full support.

Issue 3

The Commission seeks general comment on whether there are synthetic cathinones, other than
methylone, that are substantially similar in their effects 10 MDMA. If so, what are those substances”
How do those substances compare to MDMA in terms of health effects (including addictiveness and
abuse potential), marketing and trafficking patterns, and potency by dosage unit? If the Commission
were (o inelude any such other svnthetic cathinones in the Drug Equivalency Tables at Application Note
(D) to §2D1 .1, how should the Commission establish marthuana equivalencies for these other syathetie
cathinones in relation 1o one another and to the other controlled substances referenced in §2D1.17

Last year the DEA and the Department of Justice requested the Commission o create
equivalencies in the guidelines for both Mephedrone and MDPV.™ The DEA renews that request.

Synthetic Cathinones

Methylone, mephedrone, and MDPV are synthetic cathinones that have many similarities to
other Schedule | substances such as cathinone, metheathinone, and MDMA. The clinical
presentation of intoxication from these three substances is like that seen with MDMA and other
substances (e.g.. cathinone, methcathinone, MDMA, amphetamine, methamphetamine, and cocaine)
that have a stimulant effect on the central nervous system." Adverse effects associated with the
consumption of methylone, mephedrone, and MDPV include palpitations, hyperthermia, seizures,
hyponatremia, bruxism. sweating, hypertension, lachycardia, headache, thirst, mydriasis. tremor.,
fever, confusion, psychosis. paranoia, hallucinations, combativeness, agitation. and death.*

58 fdl at 34,

59 DRUG ENFORCEMENT ADMINISTRATION, SCHEDULE OF CONTROLLED SUBSTANCE: PLACEMENT (1 3,4-
METHYTENEDIOX Y -NoMETHY LCATHINGNE ( METHYLONE) INTO SCHEDULE T

BACKGROUND, DATA, AND ANALYSIS: BEIGHT FACTORS DETERMINATIVE OF CONTROL AN

FinpmGs PURSUANT TO 21 ULS.CL 81201y (2012},

60 See JONATHAN WROBLEWSKL DIRECTOR, OFFICE OF POLICY AND LEGISLATION, CRIMINAL DIVISION, DEPT 01
JUSTICE, ANNUAL LETTER TO PATTI B. SARIS, CHAIR, ULS, SENTENCENG COMM N, (2014,

61 IM Prosser and LS Nelson, The Toxicologv of Bath Sales: A Review of Svnphetic Cathinones, 1. MEDICAL
TOXICOLOGY 8: 3342 (2012).

62 IM Pearson et al., Three Fatal Intoxications Due o Metlndone, 7. ANALYTICAL TOXICOLOGY 360 444451 2012y, B
Warrick et al., Lethal Seroronin Svidrome After Methvlone and Butvlone Ingeston, 1. MED. TOXICOLOGY 8: 6568
(2002); B. Cawrse et al., Dissrihution of Methvlone tn Four Postmortem Cases, T ANALYTICAL TOXICOLOGY 36 :434-439
(20123 1 Wyman et al., Postmorten Tissue Distribution of MOPV Following Lethal Intoxication by "Bath Sales,"
ANALYTICAL TOMICOLOGY 37: 1R2-185 (2013 ) B Murray et al,, Death Following Recreational Use OF Designer Drug
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The DEA has encountered these synthetic cathinones being trafficked for their psychoactive
properties with no regard for the user’s safety. These substances are falsely marketed as “research
chemicals.” “plant food or fertilizer,” “jewelry cleaner,” “stain remover,” “insect repellant.” or “bath
salts” to evade detection. Prior to being regulated, they were sold at smoke shops. head shops,
convemence stores, adult book stores, gas stations, and on the Internel. with packaging that contains
the warning “not for human consumption.” In addition, methylone, mephedrone, and MDPV were
promoted as “legal” alternatives to cocaine, methamphetamine, and MDMA, because at the time,
detection of these substances was not included in the routine drug screen for illicit substances,

M L T ohagy e 1Y

On October 21, 2011, the DEA Administrator published a Final Order in the Federal
Register temporarily placing methylone, mephedrone and MDPV into Schedule 1 of the CSA upon
finding that these substances posed an imminent threat (o public safety. The Food and Drug
Administration Safety and Innovation Act (Pub. L. 112-144) (FDASIA) amended several provisions
of the CSA. In particular, the FDASIA amended Schedule 1 of section 202(c¢) of the CSA 1o include
the synthetic cathinones mephedrone and MDPV.

The Public Health Concerns of MDPV and Mephedrone

Adverse health effects associated with the consumption of mephedrone and MDPV include
palpitations, hyperthermia, seizures, hyponatremia, bruxism, sweating. hypertension, tachycardia,
headache, thirst, mydriasis, tremor, fever, confusion, psychosis, paranoia, hallucinations,
combativeness, agitation, and death,”" Excited delirium, a condition characterized by agitation,
aggression, acute distress and sudden death.”” is also associated with MDPV.

The DEA remains concerned about these psychoactive substances because of their
composition of highly dangerous substances that elicit serious and even lethal outcomes, This
danger, coupled with easy access, has made them responsible for a large number of hospital
emergency department admissions and Medical Examiner reports.

Wiy Equivalencies are Necessary for These Specific Synthefics

“Bath Salts" Containing 3.4-Methvlenediooypyrovalerone (MDPV), T MED TOXICOLOGY 8: 69-75 (2012); K Kesha el
al,, Methylenedioxvpyrovalerone (" Bath Salis" ), Related Death: Case Report And Review Of The Literature, 1 FORENSK
SCI58: 1654-1659 (2013).

63 76 Fed. Reg, 65371 (Oct, 21, 20117,

64 IM Pearson et al., Three Faral Intoxicarions Due o Methvlone, J, ANALYTIOAL TOXICODOGY 36;444:45] (2012): B
Warnck et al., Lethal Seroronim Syndrome After Methvlone And Burvlone Ingestion, 1. MED, TOXICOLOGY B 65-68
(20121 B Cawrse et al,, Disrribusion of Methyvlone in Four Pasimortem Cases, 1 OF ANALYTICAL Tes100L0GY, 36:434-
439 (20123 1 Wyman et al., Postmortem Tissue Distriburion of MDPV Following Lethal Intoxication by “Bath Salts,” 1,
OF ANALYTICAL TOXICOLOGY 37: 182-185 (2013): B. Murray e al., Death Following Recreationg! Use Of Designer
Dirug " Badky Salis " Contaning 3, 4-Methvlenediozypyrovalerone (MDPV), 1 MED, ToxXicoroay , 8:609-75 (2012 K
Kesha et al., Methylenediooypyrovaderone (“Bath Salis” ), Related Death: Case Report And Review Of The Literafure, )
OF FORENSIC 5C1 58; [654- 1659 (2013,

635 A Takeuchn et al, Excited Delirinm, WEST J EMERG. MED 201 1 77-83 (20113,

66 Deadly Svnthetic Drugs: The Need to Stay Ahead of the Poion Peddlers Before the Sen, Comm, On the Judiciary,
114ith Cong. 2 (2016) |heremafier Beadiv Svathetic Drugy] (iesumony of Dr, Douglass Throckmornon, Deputy Director
for Regulatory Programs, Center for Drug Evaluation and Research, Food and Drog Administration NY ).
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As described below. Mephedrone and Methylone are similar to MDMA and the Commission
should use the same marijuana equivalencies for these as MDMA. As explained in Dr. Boos'
statement for the March 2017 hearing before the Commission, MDPYV is especially comparable to
methamphetamine based on the numerous pharmacological studies published in the scientific
literature. These studies use accepled methodologies and have been conducted by the leaders in the
field of drug abuse research.

According to the DEA’s 2011 report analyzing mephedrone. methyloneg, and MDPY and
recommending tlemporary scheduling under schedule I, these drugs were “the most commonly
encountered synthetic cathinone. . . represent[ing] more than 98% (1,401 of 1.429) of the synthetic
cathinones that have been encountered by law enforcement.”™ The report also observed that at the
time of its publishing. the abuse of these drugs was growing, with poison control centers receiving
4,137 Cﬂ]l\i in forty-seven states and the District of Columbia relating to these three specific
products.”™

Mephedrone

Mephedrone, also known as “m-cat.” “Meow.” and “mad cow,” is a psychoactive synthetic
cathinone that is structurally and pharmacologically similar to the Schedule 1 and 11 substances
cathinone, methcathinone. MDMA. and methamphetamine.”™ There is no evidence that mephedrone
has a legitimate non-research use, and according to HHS, there are no approved drug products or
new drug applications that contain mephedrone. Evidence indicates that mephedrone is being
abused by individuals for its psychoactive effects. Desired effects reported by abusers of synthetic
cathinone substances include euphoria, increased sociability. energy, empathy, increased alertness,
and improved concentration and focus.”

Scientific Evidence of the Substance s Pharmacologic Effect

To date, there is one human study evaluating the efficacy and potency of mephedrone
relative to MDMA. This data was presented at the 77th Annual Scientific Meeting of the College on
Problems of Drug Dependence described the abuse liability of mephedrone in humans compared to
MDMA.™ In this small clinical study (12 healthy males who used psychostimulants recreationally),
200 mg of mephedrone was found to be similar to MDMA (100 mg) in somatic (i.e., blood pressure,
heart rate and temperature) and subjective effects (visual analog scales -VAS., ARCI-49 short form

67 DRUG ENFORCEMENT ADMINISTRATION, BACKGROUND, DATA AND ANALYSIS OF SYNTHETIC CATHINONES:
MEPHEDRONE (4-MMC ). METHYLONE (MDMC) AND 3.4-METHYI ENEDIOXYPYROVALERONE (MDPV) 4 (Aug. 2011),
www regulavons. povidocument?=0DEA-201 [ -0008-0002. The report also notes that *Of all the reports, (1.42%9) of
synthetic cathinones recorded by NFLIS from Januvary 2009 1o June 2011, 55% (791) were MDPY, 23% (33 1) were
mephedrone, and 205 (279) were methylone.”

68 Ad o L1

69 L Kanla et al.. The Effeces and Risks Associated to Mepledrone and Methvlone tn Humans: A Review af ihe
Prelimmary Evidences, BRain Bes Bup 126: 61-67 (2016).

TO L Kanla et al.. Svethetic Cathinones: A New Public Health Probdem,, (307 ) CURRENT NEUROFHARMACOLOGY 12, 12-
20 (2015,

71 College on Problems of Drug Dependence (CPDD) 77" Annual Sciemific Meeting, Arizona Biltmore, Phoenix,
Anzona, June 13-15, 2015.
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and VESSPA questionnaire).” Based on the above study, mephedrone has a stimulant effect that is
similar to MDMA but less potent. However. these conclusions are made with limitations since there
were few participants and only one dose of mephedrone was evaluated.

Studies indicate that mephedrone is more similar in its pharmacological effects to MDMA
than 1o methamphetamine or amphetamine.” In microdialysis studies. mephedrone produces
elevations in the dialysates dopamine and serotonin (with preferential effects on serotonin), which
are qualitatively analogous (o the effects of MDMA but less potent.” In contrast, methamphetamine
causes preferential increase in the dialysate dopamine rather than serotonin. Studies also show that
mephedrone is a weak psychomotor stimulant compared to methamphetamine, Whereas
methamphetanine elicits a sustained increase in horizontal locomotor activity. mephedrone
produces a transient increase in locomotor activity, Data from other studies support the comparison
of mephedrone to MDMA. The neurochemical and functional prﬁt‘;pr::nier; of mephedrone resemble
those of MDMA as demonstrated in another microdialysis study.” In an additional study that
claims MDMA-like drugs can be discerned from methamphetamine-like drugs by measuring a
specific locomotor activity (voluntary wheel activity), mephedrone is more similar to MDMA than
to MDPV or methamphetamine. ™

In support of the ¢linical study mentioned earlier. data from drug discrimination studies in
rals indicate that mephedrone, like MDMA. produces pharmacological effects that are similar to
those of substances that cause a stimulant effect on the central nervous system. The drug
discrimination paradigm is used as an animal model of human subjective effects. This procedure
provides a direct measure of stimulus specificity of a test drug in comparison with a known standard
drug, or a neutral stimulus (e.g. injection of saline water), In the drug discrimination paradigm. if a
new drug or substance has discriminative stimulus effects in animals similar to a known drug of
abuse, it is highly likely that this new drug will produce pharmacological effects (including
subjective effects) in humans that would be qualitatively and guantitatively similar to the known
drug of abuse and would be similarly abused by humans,”” Data from a published drug

72 M.

73 1 Kehr ee al., Mephedrone, Compared with MDMA { Ecstasy) and Amphetamine, Rapidly, Increases Both Dopamine
and 3-HT Levels in Nuclews Accumbens of Awake ey, 1648 Brir. ] PHARMACOLOGY 1949, 19491958 (2011 MH
Baumann et al., The Designer Metheathinone Analogs, Mephedrone and Methylone, are Substrates for Monoamine
Transporters, 37 NEUROPSYCHOPHARMACOLOGY 1192, 1192-1203 (2012); P-K Huang et al.. Consrasting Effects of d-
Methampheramine, 3 4-Methylenediovemethampheramine, 34-Methvlenedioxypyrovalerone, and 4-Methylmetheathinone
an Wheel Activiry fn Rars, 126.1-126.2 DRUG AND ALCOHOL DEPENDENCE 168, 168-175 (2012).

74 MH Baumann et al., The Designer Methcathinone Analogs, Mephedrone and Methylone, arve Subserates for
Monoamine Transpariers. 37 NEUROPSY CHOPHARMACOLOGY 1192, 1192-1203 (20 2).

75 1 kehr et al., Mephedrone, Compared with MDMA (Ecsiagy) and Amphetamine, Rapidly, Increases Borh Dopamine
and 3-HT Levels in Nuclews Accumbens of Awake Rais, 1648 BRIT. | PHARMACOLOGY 1949, 1949-1958 (2011},

76 P-K Huang et al.. Comtrasting Effects of d-Methamphetanune, 34-Methvlenediovvmethamphetamine, 3,4-
Metivlenedioovpyrovalerone, and 4-Methvlmethcathinone on Wheel Acrvery in Rty DRUG ANB ALCOHOL DEPENDENCE
126; 168-175 (2012,

77 1B Kamien et al., Drug Discrimination by Humans Compared to Nonhwmans: Current Status and Future Directions,
PSYCHOPHARMACOLOGY 1133 259270 (1993); RL Balster & GE Bigelow. Guidelines and Methodological Reviews
Concerning Drae Abuse Lighiliny Avsevsmeny, DRUG ANRALCOHOL DEPENDENCE T0(31:513-540 (2003): LY Panlilio &
SR Goldberg, Self-Administrarion of Drugy in Animal and Hemany av a Model and an Investigarive Tool, ADDICTION
102012} 18631870 {2007,
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discrimination study indicate that MDMA fully substitutes for the discriminative stimulus effects
produced by mephedrone (EDsy=0.90 mg/kg) in rats.” The potency values were not stated in the
article but the ranked order of potency as determined from the figure is: methamphetamine >
mephedrone > MDMA > cocaine. Thus, mephedrone is substantially similar to MDMA in
pharmacological effect but more potent than MDMA in this assay.

The Substance’s History and Current Pattern of Abuse

DEA forensic laboratories have analyzed drug exhibits received from state, local, or federal
law enforcement agencies that were found to contain mephedrone. Mephedrone, like MDMA, is
commonly encountered in the form of powders, capsules, and tablets. Information from published
scientific studies indicate that the most common roules of administration for methylone are ingestien
by swallowing capsules or tablets or nasal insufflation by snorting the powder.” The reported
average amount of use of mephedrone ranged from (1.5 to 4 grams depending on the route of
administration and the number of doses taken. According to self-reported drug users, the amounts
for snorting mephedrone ranged from 5 1o 75 milligrams whereas for oral administration it ranged
from 150 to 250 milligrams.™ It has also been reported that mephedrone is used in binges: in other
words, the user has a strong desire to re-dose the drug. The desire (o re-dose is similar to other
reinforcing drugs of abuse. Abusers have reported that typical sessions using mephedrone last
approximately 10,4 hours with some individuals administering several times throughout a session.”’
A possible reason for binging may be to prolong the duration of effects. In comparison, the average
amount of MDMA used ranged from 75 me to 125 mg (oral administration).™ Evidence from
poison centers, published case reports, and law enforcement encounters suggest that the main users
of mephedrone are young adults, There is evidence that mephedrone may be co-ingested with other
substances i{}ﬂiuding other synthetic cathinones, pharmaceutical agents, or other recreational
substances.™

Users from drug surveys reporied that mephedrone. like methylone, MDPV, and other
synthetic cathinones, has an effect profile similar to known drugs of abuse like cocaine and
MDMA.® The desired psychoactive effects reported by users include euphoria, general stimulation,
empathy, enhanced music appreciation, hallucinations. increased insight, elevated mood, decreased
hostility, improved mental function, and mild sexual stimulation.™ Participants in a survey of

T8 KI Vamer et al.. Comparison aof the Behavioral and Cardiovasealar Effects of Mephedrane with Other Drags of
Abuse in Rats, PSYCHOPHARMACOLOGY 225(3):075-685 (2013).

THIP Kelly el al., Catfhinone Derivatives: a Review of Their Chemisiry. Pharmacology, Toxicodogy. DRUG TESTING AND
AMALYSIS 3: 4394353 (2011).

80 JP Kelly et al., Cathinone Derivatives: a Review of Their Chemistry, Pharmacology, Toxicology, DRUG TESTING AND
ANALYSIS 3: 439-453 (2011).

81 Schufano et al.. Mephedrone (4-methylmethcathinone: “meow meow'): chemical, pharmacological and olinical ivsues,
PSYCHOPHARMACOLOGY( Berl) 214{3):393-602 (2011).

82 AC Parrott. Human Psychobiology of MOMA or “Ecstasy's an Overview of 25 Years of Empirical Research, HUMAN
PSYCHOPHARMACOLOGY 28; 289-307 (2013,

83 DEA 3-Factor Analysis Mephedrone. Methyione, and MDPY, October 201 |

84 H Uosukainen et al.. Self-reported prevalence of dependence of MDMA compared 1o cocaine, mephedrone and
ketamine among a sample of recreational polyv-drug nyers. INT | DRUG POLICY 2601 :78-8302015): M Kopitany-Foveny
et al. 5 there any difference in parerns of use and psychiarric svmptom stutus between infectors and non-injeciors of
mephedrone ! HUM PSYCHOPHARMACOL 30640 233-43(2015);

85 76 Fed. Reg. 63371 (Oct. 21, 2011),
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readers of a popular UK dance music magazine reported that mephedrone gave a better high than
cocaine.” Another survey that was advertised on websites frequented by drug users found that users
considered the effects of mephedrone to be similar to those of MDMA.®' This is consistent with
studies in animals that demonstrated that methylone resembles MDMA in its behavioral profile. As
explained above, some prodocts that were sold as MDMA (marketed as “Molly™) actually contained
methylone: while. other products were found to contain mephedrone. The unsuspecting user is at
the mercy of the trafficker distributing these dangerous drugs.

Methylenedioxypyrovalerone (MDPY)

Methylenedioxypyrovalerone (MDPV ) is closely related in structure and pharmacological
effect to the phenethylamines such as the Schedule T and 11 substances methamphetamine. cathinone,
methcathinone, and methylenedioxymethamphetamine (MDMA )™ MDPV is also structurally
related to pyrovalerone. which is a psychoactive drog that was used to treat chronic lethargy and
fatigue and at one time was an approved treatment agent.™ In our assessment, there is no evidence
that MDPV has a legitimate non-research use, and according to HHS. there are no approved drug
products or new drug applications that contain MDPV. MDPV and other cathinone derivatives
(including those which bear ring-group substituents ) have been reported to induce subjective effects
similar to those induced by stimulant drugs of abuse such as cocaine, amphetamine, MDMA, and
metheathinone. Indeed. evidence indicates that MDPV is being abused by individuals for its
psychoactive effects. Desired effects reporied by abusers of synthetic cathinone substances include
euphoria, Tcrmscd sociability, energy. empathy, increased alertness, and improved concentration
and focus.™

Scientific Evidence of the Drue's Pharmacological Effects

In a study that claims MDMA-like drugs can be discerned from methamphetamine-like drugs
by measuring a specific locomotor activity (voluntary wheel activity), MDPV is more similar to
methamphetamine than to MDM A" In addition, MDPV is a powerful locomotor stimulant like
methamphetamine.” As described in the literature. MDPV is at least 10 times more potent than

B6 A Winsiock et al., Mephedrone, new kid for the chop? Avpicrion 10601 p154-61(2011),

87 RL Carhar-Harris et al . A web-based survey on mephedrope DRUG AND ALCOHOL DEPENDENCE | 18: 19-22

BB CL German, et al., Badh salts and synthetic cathinones: An emerging designer drgg phenomenon, LIFE SCL 97:, 2-3
(2014); L1 De Felice. et al., Syathetic cathinones: Chemical phviogeny, physiology, and newropharmeaeology, LR S
07: 20-6 (2014,

B9 8 Strano-Rossi.et ol Toxvicologival derermination and in vitro metabolism of the designer drug
methvlenedionvperavalerone (MDPV) by gas chromatograplivimass specrrometes and lenid
chromarograpivvguadrapole nme-of-flight mass spectrometry: Rapid communicarions in mass specirometry, RCM 24:
2706-2714 (20107,

90 IM Prosser and LS Nelson, The Tovicology of Bath Salts: A Review af Syathetic Cathinones, 1. MEDIC A
TOXICOLOGY & 33-42 (201 2),

91 P-K Huang ¢t al., Comtrasting Fffecis of d-Methamphetanine, 34 -Methvlenedivoyme thamphetanmine, 3.4-
Methylenediocypyrovalerone, and 4-Methyvlmetheathinene on Wheel Activity in Rars, DRUG AND ALCONOL DEPENDENCE
126010 168175 (2012),

02 MH Baumann et al., Powerful Cocaine-fike Actions of 3 d-Methvlenedioovpyrovalerone (MDPY), a Principal
Constituent of Povehoactive 'Bath Salt” Products, NEUROPSYCHOPHARMACOLOGY 38(4):352-562 (2013), WE
Fanegrossi ot al., In Vive Effects of Abused 'Barh Salt’ Constitueny 3. 4-Methvlenedioxvpvrovalerone (MOPV ) in Mice:
Ong Discrimination, Thermoregulation, and Locomoror Activity. NEUROPSYCHOPHARMACOLOGY 38(4): 563-373
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cocaine in locomotor studies.”

Drug discrimination studies indicate that MDPY produces pharmacological effects that are
similar to those of methamphetamine and cocaine. ™ As described above, the drug discrimination
paradigm is used as an animal model of human subjective effects. This procedure provides a direct
measure of stimulus specificity of a test drug in comparison with a known standard drug, or a neutral
stimulus (e.g. injection of saline water). In the drug discrimination paradigm, if a new drug or
substance has discriminative stimulus effects in animals similar to a known drug of abuse, it is
highly likely that this new drug will produce pharmacological effects (including subjective effects)
in humans that are qualitatively and quantitatively similar to the known drug of abuse and would be
similarly abused by humans.” Data from a published drug discrimination study indicate that MDPV
(EDsy = 0.67 mgfkg) fully substitutes for the discriminative stimulus effects produced by
methamphetamine (EDsp = 0.37 mg/kg) in rats.”™ Data from another published drug discrimination
study indicate that MDPV (EDsy = 0.03 mg/kg) lully substitutes for the discriminative stimulus
effects produced by methamphetamine (EDs; = (.08 mg/kg) in mice.” Based on these drug
discrimination studies, MDPV is at least as potent i not more potent than methamphetamine. The
self-administration study is another behavioral study done in rodents that has been used 1o predict
the abuse Lability (i.e., the likelihood that the drug will be abused) of novel substances. In studies
of MDPV self-administered in rats, rats were observed 1o self-administer a greater and greater
amount of MDPV. As a resull, the authors of these studies concluded that MDPV poses 4 substantial
threat for compulsive use that is potentially greater than that for methampheiumine.“”

The Substance’s History and Current Patiern of Abuse

DEA forensic laboratories have analyzed drug exhibits received from state, local, or federal
law enforecement agencies that were found to contain MDPY, MDPVY, like methamphetamine. is
commonly encountered in the form of powders, capsules, and tablets. Information from published

(2013); M Gatch et al., Locomotor Stimudant and Discroiminative Stimulus Effects of “Bath Salt’ Carhinones,
BEHAVIORAL PHARMACOLOGY 24: 437447 (2003 ); IA Marusich et al,, Pharmacolopy of Novel Svnthetic Stimidants
Structuralfy Related o “Buth Salte™ Constituents 3 4-Methvlenedioxypyrovalerone (MDPV ], NEUROPHARMACOLUNGY
87:206-213 (2014},

93 M Baumanm, et al.. Powerful cocaine-like actions of 3. 4-methvlenedioxvpyrovalevone (MDPV], g principal
congtituent of psvolieactive bath salts’ producrs. NEUROPSYCHOPHARMACOLOGY, 38,352-562,120M 3}
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PHARMACOLOGY 24; 437-447 (201 3).

05 BRI Balster and GE Bigelow, Guideliney and Methodologival Reviews Concerning Drug Abuse Liabiliny Assessment,
DieiiG AND AT COHOL DEPENDENCE 13, 13-40 (2003 ); LY Panlho & SR Goldbery, Self-Administration of Drugs in
Antmaly and Humans as o Model and an fnvestgative Tool, ADDICTION FO2(127 1863- 1 870 (2007).
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PHARMACOLOGY 24:437-447 (2013),

97 WE Fantegrossi et al.. In Vive Effects of Abused 'Buath Salt’ Constituent 3.4-Methylenedioxypyrovalerone (MDPY )
in Mice: Drug Diverimination, Thermoregwlation, and Locomator Acrivity, NEUROPSYCHOPHARMACOLOGY
J8(4):563-53T73 (2013

UR 5M Aarde et al, The Novel Recreattonad Drug 3 4-Methlenedioovpyrovalerone (MDPV) is g Potent Psvehomaoror
Stimulant: Self-administranon and Locomotor Activity in Rats, NEUROPSYCHOPHARMACOUOGY T1: 130- 140002013 ) M
Gatch et al., Locomoior Stimudant and Diserimiinanve Stimedies Effects of "Bath Sali® Cathinones, BEHAVIORAL
PHARMACOLOGY 24437447 (2013 1A Marusich et al., Pharmacology of Novel Svnthetic Stimlanis Striecirally
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(2014).
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scientific studies indicate that the most common routes of administration for MDPV is ingestion by
swallowing capsules or tablets or nasal insufflation by snorting the powder. The reported average
amount of use of MDPV ranged widely (from approximately 25 milligrams — 2 erams) depending
on the substance, duration of intake, and method of administration.” Even low doses can cause
psychoactive effects. Ingestion of high doses of MDPV has been associated with severe adverse
effects such as psychosis, paranoia, and death. Similarly, methamphetamine has been reported to
cause psychoactive effects at low doses (range from 5 to 30 mg) and psychosis at higher doses."™
Evidence from poison centers, published cuse reports, and luw enfloreement encounters suggest thut
the main users of MDPV, similar to synthetic cathinones, are young adults, There is evidence that
MDPV may be co-ingested with other substances including other synthetic cathinones,
pharmaceutical agents, or other recreational substances.

The Scope, Duration and Significance of Abise

According to forensic laboratory data as reported by the National Forensic Information
Laboratory System (NFLIS), MDPV siarted 1o be encountered by law enforcement in December
2009. Through January 2017, NFLIS has reported 9,511 law enforcement encounters involving
MDPV (query date Febroary 27, 2017, Federal, State, and local laboratories). Additionally,
Customs and Border Protection (CBP) reports large seizures of MDPV, "

Risk to Public Health

MDPV has been reported 1o cause a number of stimulant-like adverse health effects. "™ The
clinical presentation of intoxication from MDPV is like that seen with methamphetamine and other
substances (e.g., cathinone, methcathinone, MDMA, amphetamine, methamphetamine, and cocaine)
that have a stimulant effect on the central nervous system. " Adverse effects associated with the
consumption of MDPV include palpitations, hyperthermia. seizures, hyponatremia. bruxism,
sweating, hyperiension, tachycardia, headache, thirst. mydriasis. tremor, fever, confusion, psychosis,
paranoia, hallucinations, combativeness, agitation, and death. "% pyblished case reports describing
MDPV related adverse effects are summarized below.
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Regarding MDPV, the DEA recommends that the Commission begin with the marijuana
equivalency currently used for methcathinone which has a marijuana equivalency ratio of 1:380, but
then impose a ratio for MDPV that is based upon the currently available scientific information and
harms to the public, which are more similar to those of methamphetamine as explained above and in
various studies," Based on 1) pharmacological similarities between MDPV and
methamphetamine, 2) the potency of MDPV relative to methamphetamine, and 3) the marijuana
equivalencies for methamphetamine, the DEA recommends the marijuana equivalency of 1000
grams of marjuana for MDPV and for products containing MDPV; a higher equivalency could be
justified based upon similarities with methamphetamine.

We appreciate the opportunity 1o provide the Commission with our views, comments, and
suggestons, and we look forward to working with the Commission on the above projects and
proposals, among other things, over the remainder of the amendment cycle. The DEA would also
express its desire for a class-based approach 1o synthetic drugs. The current process is unwieldy and
inefficient. The DEA looks forward to working with the Commission to develop a more effective
process.

N Sincerely,

\\\\_' o \m & (j:u\.&L\_1 yi A

Demeltra Ashley
Acting Assistant Administrator

oo Commissioners
Ken Cohen, Stall Director
Kathleen Grilli. General Counsel
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