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U.S. Department of Justice
Drug Enforcement Administration
FOI/Records Management Section
8701 Morrissette Drive
Springfield. Virginia 22152

DEA Case Number: 14-00118-F FEB 29 2016
DEA Appeal Number: 14-00071-AP
OIP Appeal Number AP-2014-01946

Subject:  INFORMATION REGARDING THE MOST RECENT DEA REPORT ON USAGE OF
KHAT IN THE UNITED STATES

This letter responds to your Administrative Appeal that has been remanded by the U.S.
Department of Justice, Office of Information and Policy (OIP) for further processing of your
Freedom of Information/Privacy Act (FOI/PA) request dated March 12, 2014, addressed to the Drug
Enforcement Administration (DEA), Freedom of Information/Privacy Act Unit (SARF), seeking
access to information regarding the above subject.

The processing of your request identified additional information that will be released to you.
Portions not released are being withheld pursuant to the Freedom of Information Act,
5 U.S.C. § 552, and/or the Privacy Act, 5 U.S.C. § 552a. Please refer to the list enclosed with this
letter that identifies the authority for withholding the deleted material, which is indicated by a mark
appearing in the block next to the exemption. An additional enclosure with this letter explains these
exemptions in more detail. The documents are being forwarded to you with this letter.

For your information, Congress excluded three discrete categories of law enforcement and
national security records from the requirements of the FOIA. See¢ 5 U.S.C. § 552(c). This response
is limited to those records that are subject to the requirements of the FOIA. This is a standard
notification that is given to all our requesters and should not be taken as an indication that excluded
records do, or do not, exist.

If you are not satisfied with my response to this request, you may administratively appeal by
writing to the Director, Office of Information Policy (OIP), United States Department of Justice.
Suite 11050, 1425 New York Avenue, NW, Washington, DC 20530-0001, or you may submit an
appeal through OIP's FOlAonline portal by creating an account on the following web site:
https://foiaonline.regulations.gov/foia/action/public/home. Your appeal must be postmarked or
electronically transmitted within 60 days of the date of my response to your request. If you submit
your appeal by mail, both the letter and the envelope should be clearly marked “Freedom of
Information Act Appeal.”
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If you have any questions regarding this letter, you may contact Government Information
Specialist J. Kewley on 202-307-7728.

Sincerely,

. WL{/L L /LL,I’YC}«J? JeR_

Katherine L. Myrick, Chief
Freedom of Information/Privacy Act Unit
FOI/Records Management Section

Number of pages withheld: 0

Number of pages released: 73

APPLICABLE SECTIONS OF THE FREEDOM OF INFORMATION AND/OR PRIVACY
ACT:

Freedom of Information Act Privacy Act
5U.S.C. 552 5U.S.C. 552a
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EXPLANATION OF EXEMPTIONS
SUBSECTIONS OF TITLE 5, UNITED STATES CODE, SECTION 552

(b)(1) (A) specifically authorized under criteria established by an Executive order to be kept secret in the
interest of national defense or foreign policy and (B) are in fact properly classified pursuant to such Executive
order;

(b)(2) related solely to the internal personnel rules and practices of an agency;

(b)(3) specifically exempted from disclosure by statute (other than section 552b of this title), if that statute-
(A)(i) requires that the matters be withheld from the public in such a manner as to leave no discretion on the
issue; or (ii) establishes particular criteria for withholding or refers to particular types of matters to be withheld;
and (B) if enacted after the date of enactment of the OPEN FOIA Act of 2009, specifically cites to this paragraph.
(b)(4) trade secrets and commercial or financial information obtained from a person and privileged or
confidential;

(b)(5) inter-agency or intra-agency memorandums or letters which would not be available by law to a party
other than an agency in litigation with the agency;

(b)(6) personnel and medical files and similar files the disclosure of which would constitute a clearly
unwarranted invasion of personal privacy;

(b)(7) records or information compiled for law enforcement purposes, but only to the extent that the production
of such law enforcement records or information (A) could reasonably be expected to interfere with enforcement
proceedings, (B) would deprive a person of a right to a fair trial or an impartial adjudication, (C) could
reasonably be expected to constitute an unwarranted invasion of personal privacy, (D) could reasonably be
expected to disclose the identity of a confidential source, including a State, local, or foreign agency or authority or
any private institution which furnished information on a confidential basis, and, in the case of a record or
information compiled by criminal law enforcement authority in the course of a criminal investigation or by an
agency conducting a lawful national security intelligence investigation, information furnished by a confidential
source, (E) would disclose techniques and procedures for law enforcement investigations or prosecutions, or
would disclose guidelines for law enforcement investigations or prosecutions if such disclosure could reasonably
be expected to risk circumvention of the law, or (F) could reasonably be expected to endanger the life or physical
safety of any individual;

(b)(8) contained in or related to examination, operating, or condition reports prepared by, on behalf of, or for the
use of an agency responsible for the regulation or supervision of financial institutions; or

(b)(9) geological and geophysical information and data, including maps, concerning wells.

SUBSECTIONS OF TITLE 5, UNITED STATES CODE, SECTION 552a

(d)(5) information compiled in reasonable anticipation of a civil action proceeding;

(j)(2) material reporting investigative efforts pertaining to the enforcement of criminal law including efforts to
prevent, control, or reduce crime or apprehend criminals;

(k)(1) information which is currently and properly classified pursuant to an Executive order in the interest of the
national defense or foreign policy, for example, information involving intelligence sources or methods;

(k)(2) investigatory material compiled for law enforcement purposes, other than criminal, which did not result
in loss of a right, benefit or privilege under Federal programs, or which would identify a source who furnished
information pursuant to a promise that his/her identity would be held in confidence;

(k)(3) material maintained in connection with providing protective services to the President of the United States
or any other individual pursuant to the authority of Title 18, United States Code, Section 3056;

(k)(4) required by statute to be maintained and used solely as statistical records;

(kK)(5) investigatory material compiled solely for the purpose of determining suitability, eligibility, or
qualifications for Federal civilian employment or for access to classified information, the disclosure of which
would reveal the identity of the person who furnished information pursuant to a promise that his/her identity
would be held in confidence;

(k)(6) testing or examination material used to determine individual qualifications for appointment or promotion
in Federal Government service the release of which would compromise the testing or examination process;
(k)(7) material used to determine potential for promotion in the armed services, the disclosure of which would
reveal the identity of the person who furnished the material pursuant to a promise that his/her identity would be
held in confidence.
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UNITED STATES DEPARTMENT OF AGRICULTURE v.E \&"'I -
. Agricultural Research Administration ] 959
Bureau of Plant Industry, Soils,

and Agricultural Engineering

Division of Tobacco
Medicinal, and Special Crops Beltsville, Maryland

June 26, 1952

¥r, G, W, Cunningham

Deputy Commisszioner of Narcotics

B el BEST AVAILABLE GOPY
Treasury Department

Washington 25, D. C.

Dear Mr. Cunningham:

I have your letter of June 5th concerning information on the drug
plant, Catha edulis. This plant is not well-known in the United
States although it has been introduced. Records in the Division of
Plant Exploration and Introduction of this Bureau show that Catha
edulis has been introduced four times, the first introduction being
in 1910, Also, it is noted that the Royal Palm Nurseries, Oneco,
Florida, offer the shrub for sale as indicated by the 1950 edition
of Plant Buyers' Guide. Evidently there are some plants of Catha
edulis scattered in Southern United States; however, Dr. Blake,
Botanist of this Bureau, expressed the opinion that distribution
was probably limited to the south and only rare plants could be
found,

A botanical description is given of Catha edulis in Bailey's Cyclopedia

of Horticulture, and a copy of this description is attached for your
reierence,

The United States Dispensatory for 1950 gives considerable information
and some citations to Iavestigations with the plant. We have attached
a copy of this report for your information.

Economic Botany by Hill, McGraw-Hill Book Company, has a short para-
graph on "khat" which we have copied and enclosed for your reference,

J. M. Nichols, Botanical Ready Reference, published by the Murray and
Nickell Manufacturing Company, Chic¢agoe, for the S, B, Penick & Company,
132 Nassau Street, New York, lists under item number 543 '"Catha Edulis.
Cafta Leaves, XKhat Kat. Abyssinian Tea, Arabian Tea, Kat. Leaves,
exc., sti. As Coca Leaves.” We do not know whether or not the S, B,
Penick Company offer the leaves for sale as a crude botanical as there
are probably many things listed in this reference that are not carried
in stock by the company.

N

If there are any further developments regarding the misuse of this plant,.

we would like to be informed. Anything we can do in the way of infor-
mation or assistance will be made available to you upon reguest.

Very truly yours,

D. M, Crooks
Head Horticulturist in Charge

Enclosure
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Catha Edulis

The Standard Cyclopedia of Horticulture. L. H. Bajiley, Vol, I--A-E,
The Macmillan Company, 1943,

"CATHA (Arabian name), Celastraceae. One evergreen spineless shrub |
of Arablia and Afr., and cult. In warm countries for the lvs., which !
are said to possess sustaining and recuperative properties and which
are eaten by the Arabs or used in the preparation of a beverage. C.
edulis, Forsk. (Celastrus edulis, Vahl). KXhat. Cafta. Glabrous, to

. lvs, oppositle, or on the leafy shoots alternate, thick, nar-
rowly elliptic or oval-oblanceolate, serrate, narrowed to the short
petiole, 4 in, or less long: fls. small, white, in short axillary
clusters; calyx 5-lcbed; petals 5: stamens 5, borne on a disk: fr. an
oblong or clavate caps., 3-valved, 1-3-seeded, 1/3 in. long.--Recently
offered in this country. The twigs and lvs. are an object of commerce
in Arabia."

The Dispensatory of the United States of America, Volumes 1 and 2,
J. B, Lippincott Company, 1950,

"Catha, Catha edulls.--Under various Arabic names, such as Kat, Khat:
Chaat, Kus es Salahin, Tchaad, Tschut, Tohat, Tohai, Gat, the leaves of ¢
Catha edulis Forsk, (Fam. Celasiraceae) (Abyssinian or African tea) are
very largely used as a stimulant In northern Africa, the plant being ;
extensively cultivated.

"The plant is a shrub, reaching the height of nine to twelve feet,
with thin coriaceocus leaves whose margins are bluntly serrate, The
leaves are chewed hoth in the green and fresh condition, and are in
some places made into 2 tea, The taste is sweetish and asiringent,
somewhat suggesting licorice. They are asserted to act as stimulants,
overcoming the sense of fatigue in the same way as cocaine, or caf-
feine., Fluckiger and Gerrock found in it an alkaloid, katine,
Ci0H180Ng, which has been studied by Chevalier (Bull. gen. therap.,

1912, 18), who found that it is a stimulant to the central nervous
system, Stockman (Pharm, J., 1912, 88) found three alkaloids,

cathine, cathinine, and cathidine, and also a fourth alkaloid in too
small quantities for study. He found (J. Pharmacol,, 1913, 4) that .
these alkeloids were stimulating to both the brain and spinal cord, :
and in large doses produced paralysis through a direct action upon :
the muscle. Wolfes {Arch, Pharm,, 1930, 268, 81) has shown cathine

to be identical with d-nor- -ephedrine.'"

Economic Botany. Albert F. Hill, 1st ed, McGraw-Hill Book Co.,Inc.1937..

"Khat: The dark-green leaves of (Catha edulis are used ipn Arabia to
yield khat, the principal beverage of the natives. This shrub, which
resembles tea, was grown in terraced gardens in Arabia loag before coffee
was introduced, and may even antedate tea. It grows wild in Abyssinia,
and is cultivated in other parts of Northeastern Africa. The leaves and
buds contain an alkaloid similar to caffeine, and are used dried or are
chewed in the fresh condition for the stimulating effect. Khat is an
excellent beverage plant and is worthy of exploitation.”

T T A L AL s P
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I he word khat (pronounced cof) may not
evoke much response from most of Ameti- -
can society, but it could herald a significant prob-
lem for law enforcement in the near future.! Khat 18
a plant that originates in eastern Africa and the
southern Middle East; people of these regions
know it well and, reported]y, for centuries have
chewed its leaves for their narcotic properties. Us-
ers in these arecas may spend up to half of their
income on the drug.? Khat is known by other
names throughout the world; people in eastern
Africa most commonly call it miraa, but it also is
referred to as chat, jat, oat, kat, African salad, and
Abyssinian tea. Many countries considerita legm-
mate (and profitable) export.
The United States considers khat dangerous
and classifies it as a controlled substance. Un-
doubtedly, a passion for this drug in America’s

10/ FBI Law Enforoémem Builetin

Focus on lllegal Drugs I |

Khat
A Potential Concemn
for Law Enforcement
By M. Justin Crenshaw, M.S., and Tod Burke, Ph.D.

fast-paced society would present a crisis. Armed
with an understanding of this natural narcotic, in-
cluding its origins, chemiical and medical con-
cems, and cultural status, law enforcement will be
better equipped to combat it if it expands into the
larger U.S. population.

Composition and Cultivation

The main psychoactive ingredients in khat are
cathinone. (chemically similar to amphetamine)
and cathine. In addition, khat plants contain chemi-
cals called alkaloids, which long have served as
narcotics and hallucinogens.

DEA classifies cathinone as a Schedule I nar-
cotic.’ The amounts of cathinone that exist in khat
and, thus, the drug’s mind-altering effects may
vary based on the area where it was harvested. For
instance, the amount of cathinone in khat plants
from Kenya may reach 14 percent, while levels in
plants from Yemen may be as low as 3.3 percent.*
Once khat leaves dry and the cathinone evaporates,
only cathine remains, and the plant drops to a

‘Schedule [V narcotic.®

Current interest in cathinone ¢xists because
recent discoveries confirm that illegal laboratories
produce a chemical called meéthcathinone, 2 syn-
thetic form of cathinone. Ephedrine, 2 compound
found in over-the-counter cold medicines, and
pseudoephedrine represent the main precursor
chemicals. Methcathinone, ‘which sells as a meth-
amphetamine alternative, commonly is called cat
and often mistaken for khat.®

The khat tree grows 3,000 to 6,000 feet above
sea level and can reach a height of 20 feet. The
leaves of the plant are reddish-brown while on the
tree, but quickly become a leathery yellow-green
once picked. Although people may use all of the
stems and leaves, they appear to prefer the young
shoots at the top of the plant because they find
them softer and easier to chew than the older ones
toward the bottom. While most leaves are har-
vested for chewing, some are deliberately dried
and crushed into a powder form for additional

Page 3



~start chewing large amounts of khat; therefore,
~ they build up a tolerance for the drug slowly. Some
- users even have supplemented alcohol or other
_depressants 1o counteract the effect that khat has on

sleep. Due to the small quanmy often consumed,
overdose is unlikely.

While khat does have a strcng psychological
addiction for'most users, the withdrawal symptoms
are relatively minor when compared with other
illegal drugs, such as heroin and cocaine. With-

~ drawal signs may inciude laziness, depression,

nightmares, and slight tremors.'* The duration of

- these symptoms may differ by user. Furthermore,

the severity of the depression can vary and may
lead to agitation or sleeping difficulties.

The rise of khat use in the United States seems
to coincide with the increase in the number of

immigrants arriving from eastern Africa and the
“Arabian Peninsula.’® In 2000, the U.S Customs
~ Service seized 70,008 pounds of khat, an increase

of 21,070 pounds from the previous year. In
Columbus, Ohio, which has the second largest
Somali population in the United States, police
seized 860 pounds in 2002, an increase over the
previous 2 years' seizures of 633 pounds and 8.5
pounds, respectively.”” New York City, Detroit,
Minneapolis, Seattle, and San Diego may see an
increase in khat arrests due to growing eastern
African communities.'®
Many immigrants are unaware that khat is ille-
gal in the United States. As a result, they often use
the drug in public and later face arrest. Some cities
even have seen khat advertised and sold openly in
grocery stores and restaurants. Many sellers, in an
attempt to keep sales of the drug quiet, only deal
with users of eastern African descent and tum
away everyone else.
On the street, khat currently sells for $28 to $50
a bundle (100 to 200g) and $300 to $440 a kilo-
gram;’® these prices currently compare with those
of some other drugs,

such as ecstasy and

Seizures of Khat at U.S. Ports of Entry (in Metric Tons)

oxycodone, but are
consldcrably lower
- than prices of other

44

‘ narcotics, such as
" marijuana, cocaine,

351

30
15+
20+
151

1996 1997 1998 1999

and heroin. Khat's
low cost makes it
sppealing to many
drug users, especially
youths.
Mast of the khat
enters the United
- .States from eastern
Africa via overnight
shipping, although
there have been some
instances of cultive-
tion in the United

2000 2001

Source: Drug Enforcament Administration

] States. A majority of
khat arrives through

12 / FBI Law Enforcement Bulletin
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* A Schedule [V narcetic presents a Jower potential for abuse

and dependence than some other conicolled substances. Examples

include benzndiazepines, darvon, and phencbarbital, For addi-

tional information, see hetp:/fwww.usdoi.gov/dea/agencylcsa o,

1 Supra note 12 (Al-Kamcl).

* Supra note 12 (Al-Kamel).

3 Supra note 4,

¥1Khat Use Increases in Same U.S, Cities,i Alcoholism and

¢ U.8. Department of Justice, Drug Enforcement Administra. Drug Abuse Weekly 14 (Scpumber 16, 2002): 7-9.

tion, iKhat,? Drug Infelligence Brief, June 2002; retrieved on " Ibid.
Junuery 23, 2004, from hnp://www.usdof.govidea/pubsiintelf * Frank Bures, 1From Civil' War to the Drug War: Immigrants
0203202032 . hrml., Are Risking Prison for a Taste of Home,t Mother Jones 26

T Supra note 4, {November/Decernber 2001 ): 23-24,

# Jonathan Stevenson, iKrazy Khat: Somaliafs Deadly Drug

“War,i The New Republic 207 (November 23, 1992): 17-19,
- *Supranoic 4.

8 Supra notes 2 and 8.

' Richard B. Seymour, iKhat Has U.S, Presence,t Psycho-
pharmacology Update 10 (June 1999%: 3. ‘

i Ibid,; and Mohamied Al-Kame), 1Khat Pland; rewrieved on
Tanuary 24, 2004, from hnp.//www.geocitiescomfforcepsi§74/
khachonl. '

" Supra notes 6 and 12 (Al-Kamel).
T Trent Gegax, iMoet the Khat Heads § Newsweek,
September 30, 2002, 35.

Lt Cronshaw serves in the (.8, Air Force.
Dr. Burke, a former police offfcer, Is a professor of criminal
Justive at Radford University in Radford, Virginia,

' The Bulletin Honors

Christos G. Rouses Memorial

he Lowell, Massachusetts, Police Department pre-

sents the Christos G. Rouses Memeorial. This monu-
ment, dedicated in 1980, is named for Officer Rouscs, who
was shot to death by an armed robber while responding to a
silent alarm at a local pharmacy. The memorial, located in
the plaza directly in front of Lowell Police Department
Headquarters, depicts an officer with his hand on the
shoulder of a young child and features the names of Officer
Rouses and other fallen Lowell officers. The memorial sits,
surrounded by landscaping, in the center of an unused
fountain. +

Nominations for The Bulletin Honors should includs at least
one color 5x7 or 8x10 photograph {slides alse are accepted)

of & iaw entarcamant memoral along with a short description
{maximum cf 200 wards). Contributors should send submissiens
to tho Editor, B! Law Entorcoment Bulletin, FBI Academy,
Madison lulic!ng, Room 201, Quantios, VA 22135, . -

[ ],

14 / FBt Law Enforcament Bulietin

Page 5



U s

NDIC

The availability of khat, a plant containing
stimulants regulated under the Controlled
Substances Act, is increasing in the United States.
The amount of khat seized by federal law enforce-
ment officers increascd dramatically from
14 metric tons in 1995 to 37 metric tons in 2001.
Moreover, in the first 6 months of 2002 federal
officers seized nearly 30 metric tons of the drug.
Individuals of Somali, Ethiopian, and Yemeni descent
are the principal transporters and distributors of khat.

Background

Khat (Catha edulis)}—also known as African
salad, bushman's tea, gat, kat, miraa, qat, chat, tohai,
and tschat—is a flowering shrub native to northeast
Africa and the Arabian Peninsula. The plant usually
grows from 2 to 12 feet high; however, it can reach
20 feet. Khat plants typically are grown among
crops such as coffee, legumes, peaches, or papayas.
Fresh khat leaves contain cathinone—a Schedule [
drug under the Controlled Substances Act; however,
the leaves typically begin to detcriorate after 48
hours, causing the chemical composition of the
plant to break down. Once this occurs, the leaves
contain cathine, a Schedule IV drug. Fresh khat
leaves are glossy and crimson-brown in color,
rescmbling withered basil. Deteriorating khat
leaves are leathery and turn yellow-green in color.

Page 6
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Schedule | and Schedule IV Drugs

Drugs classified as Schedule | under the Con-
trolled Substances Act are those deemed 10 have
a high potential for abuse, no currently accepted
medical use in treatment in the United States, and
a lack of accepted safety for use of the drug under
medical supervision. Schedule IV drugs are
classified as having a fow potential for abuse and
a currently accepted medical use in treatment in
the United States; abuse of Schedule 1V drugs
may lead to limited physical or psychological
dependence,

Abuse

In the United States khat use is most prevalent
among immigrants from Somalia, Ethiopia, and
Yemen. These individuals use the drug in casual
sellings or as part of religious ceremonies. Abuse
levels are highest in citics with sizable populations of
such immigrants including Boston, Columbus,
Dallas, Detroit, Kansas City, Los Angeles, Minne-
apolis, Nashville, New York, and Washington,
D.C. Law enforcement reporting indicates that
some other groups in thesc areas have hegun
abusing the drug.



Khat (Catha adulis)

Khat typically is ingested by chewing the
leaves—as is done with loosc tobacco. Dried khat
leaves can be brewed in tea or cooked and added to
food. After ingesting khat, the user experiences an
immediate increase in blood pressure and heart rate.
Abusers claim that the drug lifts spirits, sharpens
thinking, and increases energy—effects similar to
but less intense than those caused by abusing
cocaine or methamphetamine. The effects of the
drug generally begin to subside between 90 minutes
and 3 hours after ingestion; however, they can last
up to 24 hours. A statc of mild depression can
follow periads of prolonged use. Taken in excess,
khat causes extreme thirst, a sense of exhilaration,
talkativeness, hyperactivity, wakcfulness, and loss
of appetite. Repeated use can cause manic behavior
with grandiose delusions, paranoia, and hallucina-
tions. It also can cause damage to the nervous,
respiratory, circulatory, and digestive systems.

Many Muslims, including Somalis, use khat
during the religious month of Ramadan. Law
enforcement officials in the United States indicate
that a large number of khat seizures occur duting
Ramadan. In 2002 Ramadan occurred from
November 5 through December 4. During
November and December, U.S. Customs Service
(USCS) officials seized nearly 3,000 kilograms
of khat from airports in California, Illinois,
Kentucky, Minnesota, New York, and Tennessee.
[Note: thc USCS is now part of the Bureau of

Immigration and Customs Enforcement Service
under the Department of Homeland Security.]

Availability

Seizure data indicate that the availability of
khat is increasing in the United Statcs. According
to Federal-wide Drug Seizure System (FDSS) data,
federal law enforcement officials seized 14 metric
tons in 1995, over 37 metric tons of khat in 2001,
and nearly 30 metric tons in the first 6 months of
2002. State and local law enforcement officials
also frequently seize kilogram quantities of khat.
For example, in October 2002 local law enforce-
ment officials in Merriam, Kansas, scized nine
boxes of khat, cach weighing over 13 kilograms,
and arrested two Somali nationals.

The use of khat is accepted within the
Somali, Ethiopian, and Yemeni cultures. In these
countries khat is not a controlied substance and
is openly sold at markets. Many immigrants
from these countries continue to use khat in the
United States. As such, khat frequently is adver-
tised openly on signs in ethnic restaurants, bars,
grocery stores, and smoke shops. Signs often are
printed in the native language of the store owner.
Common names for khat that may appear on such
signs includc kat, qat chat, gat, tohai, tschat, and
mirraa. Khat generally sells for $300 to $400 per
kilogram or $28 to $50 per bundle (40 leafed twigs
measuring 12 to 15 inches in length).

Transportation

Khat must be transported quickly to its
intended market because of its limited shelf life.
Thus, the drug often is transported into the United
States, typically through Great Britain and Canada,
primarily via package delivery services and, to a
lesser cxtent, by couriers aboard commercial
aircraft, Khat also is transported into the United
States from Canada by private vehicle. To maintain
freshness during transport, khat frequently is
wrapped in plastic bags, banana leaves, or news-
papers and sprinkled with water.

Page 7
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Khat smugglers usc various tactics to avoid
law enforcement scrutiny when shipping the
drug via package delivery services. For example,
khat usually is listed on manifests (cargo invoices)
as Abyssinian or African tea, African salad,
molokheya (an Egyptian vegetable), perishable
lettuce or fresh vegetables, tobacco leaves, and
herbs. It also has been listed as auto parts on at
least one occasion.

The amount of khat seized from packages
arriving from foreign destinations, as well as the
frequency with which these seizures occur,
illustrates the extent to which package delivery
services are used to transport khat into the

Khat wrapped in banara leaves and smuggled in a suitcase.

Unitcd States. According to USCS, kilogram
quantities of khat were seized daily between
January and September 2002 from packages
arriving at the package delivery facility located
at the Memphis International Airport. USCS

_ officials seized 3,916 kilograms of khat during

that period.

The following cxamples demonstrate that
seizures involving package delivery services are
common in other parts of the country as well.

Minneapolis-St. Paul, Minnesota: On
December 31, 2002, USCS officials seized over
146 kilograms of khat conccaled in seven boxes
shipped from the United Kingdom and arrested a

29-year-old Minneapolis resident as he accepted
receipt of the boxes.

New York, New York: In August 2002
USCS officials seized 22 packages containing
more than 59 kilograms of khat that had arrived
in New York from London. The packages were
addressed to individuals in several U.S. cities.
During a subsequent controlled delivery, the
Kansas City, Kansas, Police Department Inter-
diction Unit arrested four male Somali nationals
and one male Ethiopian national. The Omaha
Commercial Interdiction Unit also conducted a
controlled delivery and arrested two Somali
nationals. Other controlled deliveries have been
made in Minneapolis; Norfolk, Nebraska; Se-
atile; and Sioux City, Iowa.

Kansas City, Missouri: In March 2002
USCS officials scized over 68 kilograms of khat
concealed in five boxes shipped from London
and arrested two Somali nationals who accepted
receipt of the boxes in Kansas City.

Kansas City, Kansas: On October 18, 2002,
officers with the Merriam Police Departrent
arrested two Somali men from Minneapolis who
were attempting to retrieve several packages
containing khat that had been shipped from Lon-
don, England, to various locations throughout the
Kansas City arca. The packages were addressed
to various individuals with Middle Eastern names
and delivered to 10 different hotels via package
delivery services. The khat was to be distributed
in Minneapolis. At the time of their arrest, the
men had retrieved seven of the packages; the
police collected the other three.

Khat also is transported into the United
States by couriers aboard commercial aircraft.
Khat smugglers in Great Britain frequently
attempt to recruit couriers who are not of Afri-
can or Middle Eastern origin, believing such
individuals are subject to less scrutiny when
entering the United States.

Page 8
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Khat {Catha edulis)

The following example ilfustrates the use of
this smuggling method.

Detroit, Michigan: On January 13, 2003,
USCS officials seized approximately 80 kilograms
of khat concealed in the luggage of two British
women arriving from London. Law enforcement
officials executed a controlled delivery of the khat
to a hotel near the airport and arrested two Scmali
men from Nashville, Tennessee, who attempted to
receive the drug. The two Somali men were to
transport the khat by private vehicle back to
Tennessee for distribution among the Somali
community in Nashville.

Outiook

Khat likely will become increasingly avail-
able in the United States. Abusc of the drug will
remain most prevalent in communities with large
Somali, Ethiopian, and Yemeni populations.
Recent law enforcement reporting indicates that
some Caucasian individuals have begun abusing
khat; however, the drug likely will not become
widely popular due to its limited shelf life and
because stimulant abusers commonly seek more
intense physiological effects, such as those
produced by cocaine and methamphetamine.
Although the drug’s popularity likely will remain
limited to Somali, Ethiopian, and Yemeni popula-
tions, khat will remain a growing concern among
law enforcement agencies in the United States
because of its increasing availability.

Sources

Falkowski, Carol. Dangerous Drugs: An Easy-

to-Use Reference for Parents and Professionals.

Center City, Minnesota: Hazelden, 2003

New York State Officc of Alcoholism and
Substance Abuse Services

Northwestern Ontario (Canada) Tri-Force/Kenora
Joint Forces Drug Unit

Street Drugs, Publishers Group, Plymouth,
Minnesota, www.streetdrugs.org

U.S. Department of Homeland Security

Directorate of Border and Transportation
Security

Bureau of Immigration and Customs
Enforcement Service

U.S. Department of Justice
Drug Enforcement Administration
Federal Bureau of Investigation
Federal-wide Drug Seizure System

319 Washington Street 5th Floor, Jahnstown, 2A 15807 -1622 « {814) 832-4601
NDIC publicatians are available on the foliowing web sites:

ADNET ntip://ndicosa
RISS ndic.riss.net
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Drugs and Chemicals of Concern > Khat > Summary
Drugs and Chemicals of Concern

Khat, Quat, Tschat, Miraa
(Cathinone, Cathine,)

Introduction

Catha edulis Forsk, f{._mpularly known as khat, is a plant used in parts of Africa and the
Arab Peninsula. Its fresh leaves and tops are chewed or, less frequently, dried and
consumed as tea, in order to achieve a state of euphoria and stimulation. Due to the rapid
air transportation, the drug has been reported in London, Rome, Amsterdam, Canada,
and the U.S. The public has become more aware of this exotic drug through media
reports pertaining to the United Nations mission in Somalia, where khat use is endemic,
and its role in the Persian Gulf. The khat plant is known by a variety of names, such as
gat in Yemen; tschat in Ethiopia, and miraa in Kenya.

In 1880 the World Health Qrganization classified khat as a drug of abuse that can
produce mild to moderate psychic dependence.

Licit Uses

Khat has not been approved for medical use in the U.8. Khat use has traditionally been
confined to the regions where khat is grown, because only the fresh leaves have the
desired stimulating effects. In recent years improved roads and the availability off-road
vehicles in or close to areas of cultivation and the possibility of air transportation has
increased the global distribution of this non-storable commodity. Traditionally, khat has
been used as a socializing drug and this is still very much the case in Yemen where itis a
predominantly male habit. In other countries khat is consumed largely by single
individuals and at parties. It is mainly a recreational drug in the countries which grow khat,
even though it may also be used by farmers and laborers for reducing physical fatigue,
and by drivers and students for improving attention.

Chemistry/Pharmacology

The stimulant effect of the plant was originally attributed to norpseudoephedrine or
cathine, a phenylalkylamine-type substance isclated from the plant. However, the
attribution was disputed by reports showing the plant extracts from fresh leaves contained
another substance more behaviorally active than cathine. In 1975, the alkaloid cathinone
(L(S)-(-)-alpha-aminopropiophenone) was isolated and its absolute configuration was
established in 1978. Cathine and cathinone are phenylisopropylamine derivatives which
resemble the amphetamines. Khat consumption induces mild euphoria and excitement.
Individuals become very talkative (loquacity or even logorrhea) under the influence of the
drug and may appear to be unrealistic and emoticnally unstable. Khat can induce manic
behaviors and hyperactivity. Several cases of khat-induced psychosis have been reported
in the literature. Khat is an’effective anorectic and its use also results in constipation.
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Dilated pupils (mydriasis), which is prominent during khat consumption, reflects the
sympathomimetic effects of the drug, which are also reflected in increased heart rate and
blood pressure. A state of drowsy hallucinations may result coming down from khat use
as well (hypnogogic hallucinations). Withdrawal symptoms that may follow prolonged khat
use include lethargy, mild depression, nightmares, and slight tremor.

lilicit Uses

Khat is used for its mild euphoric and stimulating effects. Because of its anorectic effects,
khat is used by some members of the Islamic faith during Ramadan, the ninth month of
the Moslem year, which is spent in fasting from sunrise to sunset. Emigrants have now
brought the khat habit to the U.S. Even though khat may help these religious and cultural
groups preserve their ethnic identity in their new envirenments, the dependence on its use
must be seen in the same light as those of the other psychomotor stimulants,
amphetamine, methamphetamine, and cocaine.

User Population

it is estimated that several million people are frequent users of khat. Many of the users
originate from countries between Sudan and Madagascar and in the southwestern part of
the Arabian Peninsula, especially Yemen. In Yemen, 60% of the males and 35% of the
females were found to be khat users who had chewed daily for long periods of their life.
The traditional form of khat chewing in Yemen involves only male users; khat chewing by
females is less formal and less frequent. In Saudi Arabia, the cultivation and consumption
of khat are forbidden, and the ban is strictly enforced. The ban on khat is further
supported by the clergy on the grounds that the Qur=an forbids anything that is harmful to
the body. This is in sharp contrast to the church in Yemen. In Somalia, 61% of the
population reported that they do not use khat, 18% report habitual use, and 21% are
occasional users. The drug has increasingly entered the U.S. by these emerging cultural
enclalves. Once imported and found on the streets of the U.S., khat is being used by other
populations.

{llicit Distribution

Khat leaves are illicitly bundled and shipped into the U.S. Seizures have occcurred at all
ports of entry and at courier services like FEDEX and UPS. According to the FDIN data
base, over 57,000 pounds of khat leaves were seized in 1998 and over 24 metric tons of
khat seized in 1999. There were over 1 kilogram of cathine and over 44 kilograms of
cathinone analyzed in the DEA laboratory system during 1998.

Control Status

Cathine is in Schedule IV and cathinone is in Schedule | of the Controlled Substance
Act.

Comments and additional information are weicomed by the Drug and Chemical Evaluation
Section, FAX 202-307-8570 or telephone 202-307-7183.

August, 2001
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Drug Enforcement Administration
Office of Diversion Control
Drug & Chemical Evaluation Section

KHAT

(Street Names: Khat, Qat, Kat, Chat, Miraa, Quaadka)

in :

Khat, Catha edulis. is a flowering shrub native to East
Africa and the Arabian-Peninsuia. Khat ofien refers to the
leaves and young shoot of Caths edut's. It has been widely
used since the thineenth century as a recreational drug by
the indigenous people of East Africa, the Arabian Peninsula
and throughout the Middie East.

Licit Uses:
There is no accepted medical use n treatment for khat in
the United States.

Chemigtry and Pharmacology:

Khat comains two central nervous syslem (CNS)
stimulants, namely cathinene and cathine. Cathinone (aipha-
aminopriopiophanone), which is considered to be the
principai active stmulant, is structurally similar to d-
amphetamine and as potent as a CNS stimulant. Cathine,
also called d-notpseudoephedrine, is about 10 times less
potent than cathinone as a CNS stimulant. Cathinona ievels
are highest in the freshly cut khat plant. Once cut, levels of
cathinone start declining. Coociing the plant matenal will
reduce the ra'e of decline in cathinone levels such that
detectable levels may be found at least out 10 10 days post
cutting. In addition, encountered drug seizures of dried or
dehydrated khat have shown that cathinone may be detected
for many months or even years post cutting. Cathine
remains stable in khat after the plant has been cut regardiess
of storage.

Khat produces amphetamine-iike effects. These effects
include: euphona, a feeling of increased aisrtness and
energy, hyperactivity, anorexia, and lack of fatigue. The
users also feel relaxed and talkative  Sympathomimetic
effects may include elevated bicod pressure, dilated pupils,
hyperthermia, arrhythmias, and increased respiration. The
effects of khat usually last between 90 minutes and 3 hours,
After-effects of khal use have been reported as lack of
concentration, numbness and insommnia.

Khat abuse teads to psychological dependence. Chronic
abuse of khat can lead o behavioral changes and
impairment of mental health. Clinical manifestations include
manic behavior with grandiose delusions, violence, suicidal
depression, or schizophreniform psychasis characterized by
paranoid delusions. Chronic abuse can aiso produce
physical exhaustion, anorexia, pericdontal disease and
disturbances of the gastrointestinal system

IHicit Uses:

Khat is abused for its stimulant and euphoric effects.
Most often the fresh leaves and shoots of the khat shrub are
chewed, and then retained in the cheek and chewsd
intermittently untit ali the juices are extracted To counter the
bitter taste of the plart, copious amounts of water or sweest
soda are drank. Dried khat can be made into tea or a
chewable paste. Rarely other modes of self-agministration
include smoking or sprinkling on food.

August 2013
DEA/OD/CDE

User Population;

Abuse of khat in the United States is most prevalent among
immigrants from Somalia, Ethiopia, and Yemen. Abuse of khat is
highest in cities with a substantial population of these immigrants
These cities include Boston (MA), Columbus (OH), Dallas TX),
Detroit (M), Kansas City (MO), Los Angeles (CA), Minneapolis
{MN), Nashvilie (TN), New York (NY). and Washington C.C

Lllicit Pistribution:

individuals of Somali, Ethiopian, and Yemen: descent are the
primary transporters and distributors of khat in the Uniled States
The khat is transported from Somaii Into the United States and
distnbuted in the Midwest. West and Scutheast (Nashvilie,
Tennessee} regions of the United States. According to the National
Orug Intelligence Canter, Somali and Yemen independent dealers
are distributing khat in Ann Arbor , Detroit, Lansing and Ypsilanti,
Michigan, Columbus, Ohio; Kansas City. Missour; and
Minneapolis/St. Paul, Minnesota. Due 1o a limited shelf life, the khat
needs to be transported quickly to the intended markel. Thus
shipment by air is the most common method of transport. The khat
Is often transported through the United Kingdom and Canada
ptimarily via package delivery services and to a lesser extent by
couners aboard commercial aircraft.  Khat is typically shipped
package into bundies that are wrapped in plaslic bags or banana
leaves to retain moisture and freshness

Khat has been widely available in the United States since 1995.
According to recent Federal-wide Drug Seizwre System (FDSS}
data, law enforcement seized 89,668 kilograms of khat in 2010

The National Forensgic Laboratory Informatior System (NFLIS)
and the System to Retrieve !Information from Drug Evidence
{STRIDE) indicate that 552 drug exhibits submittcd tc federal, state
and local forensic laboratories in 2011 were identified as khat,
cathine and/or cathinone and 718 exhibits identified in 2012. In the
first quarter of 2013, there were 118 exhibits identified as kha!,
cathine and/or cathinone.

in 2004, Kansas City Police Department (KCPD) reported the
emergence of a new form of khat within the Somali communily.
Graba, a dried form of khat that is similar in appeargnce 1o
marijuana, has been seized by KCPD. Graba is produced in
Ethiopia and is commonly dred before it is transported into the
United States. In two separate incidents in January 2004, KCPD
officers seized 132 pounds of graba from an Ethiopian national and
38 grams from a Somali national

Control Status;

Cathincne and cathine are in Scheduies | ang |V, réspectively.
of the Controlied Substances Act.

Comments and acditiona. information are weicemed by the Office of
Diversicn Control, Drug and Chemical Evaluation Section
Fax 202-353-1263. te ephone 202-307-7183, or Email ODE@usdo; gov
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Catha Edulis (a.k.a. Khat)
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Status in International Drug Trafficking

Khat is a naturally occurring stimulant derived from the Catha Edulis shrub. This shrub is
primarily cultivated in East Africa and the Arabian Peninsula. The use of khat is an established
cultural tradition for many social situations in this region of the world. Individuals of East African
and Middle Eastern descent are most often responsible for the importation, distribution, possession,
and use of khat in the United States, even though khat is illegal in the Unitcd States.

Background Information

Khat is also known as Abyssinian tea, African salad, oat, kat, chat, and catha, Khat has 2 active
ingredients, which are cathinone and cathine.

¢ Cathinone is a Schedule I substance that produces an euphoric effect similar to
amphetamines in its ability to stimulate the central nervous system. The cathinone in khat
begins to lose potency, as the plant material dies 48 hours after it is cut. Khat that has been
refrigerated or frozen will retain its cathinone for a longer period.

s (Cathine is a Schedule [V substance that produces & much lower stimulant effect than
cathinone. It does not lose its potency after the khat has been cut.

Analyst Note: Methcathinone, commonly
called cat, is occasionally confused with
khat. Methcathinone is a synthetic
Schedule [ substance that has similar
chemical structure as the cathinone in the
khat plant. Methcathinone is produced in
clandestine laboratories and sold as an
alternative to methamphetamine.
Ephedrine and/or pseudoephedrine are
the main precursor chemicals for
methcathinone synthesis. The addictive
properties and side effects of this
synthetic are more intense than either of
the naturally occurring khat substances.

DRAFT / WORKING PAPERS ?
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Recent History

Several million pcople may currently be using khat worldwide, with largest concentrations being in
the regions surrounding the Middle East. Seizures of khat have risen from around 800 kilograms
annually in 1992 to over 37.2 metric tons in 2001. The price of khat was in the range of US $30 -
$60 per kilogram in 1992. Although current kilogram prices for khat are not available, the price,
per bundle, for khat was in the range of US $15 - $50 in 1998.

Analyst Note: A bundle of khat can contain anywhere from 20 to 40 stems.

Cultivation

Khat is an important part of the economy
of many producer countries, particularly
Somalia and Yemen. Recent press
reports from Yemen claim that more
than US $2 billion are spent annually by
Yemenis to purchase khat, and states that
khat is often grown on land that is
unsuitable for other crops. Khat is
grown in export quantities in countries
such as Kenya and Ethiopia. Khat is
Ethiopia’s fourth largest export
according to 1].S. embassy reporting, and
the recreational use of khat is widely -

accepted there. The World Health Organization reports that the cultivation and use of khat has
profound socioeconomic consequences on associated countries and individuals. Included among
the consequences, cultivation of khat requires scarce land and water resources that could be put to
other uses. Khat use is costiy and potentially addictive. Widespread use of khat impacts on
productivity, as frequent use tends to reduce the motivation to work.

The only known case of khat cultivation in the United States occurred in September 1998 when
1,076 khat plants were seized in a raid in Salinas, California. Sophisticated irrigation techniques
were used in this outdoor grow operation. The suspect was a legal alien from Yemen who
allegedly cleared approximately US $10,000 per month in khat sales.

DRAFT / WORKING PAPERS ’
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Trafficking

Because the cathinone content of khat is reduced
as the plant material dries, shipment by air is the
most common method of transport. Khat is
usually shipped already packaged into bundles
and is wrapped in plastic bags or banana leaves to
retain moisture and freshness. According to the
Food and Drug Administration, khat is sometimes
falsely labeled and shipped to the United States as
“Molokheya”, an Egyptian vegetable. Khat is
generally smuggled in passenger luggage,
overnight express mail (USPS, UPS, DHL, etc) or
shipped as air cargo and falsely labeled as “vegetables”.

Most khat seized in the United States has been seized from a number of immigrants from Somalia,
Ethiopia, Yemen and Eritrea and other countries where khat use is common. The United States
Customs Service (USCS) makes most of its khat seizures at the JFK International Airport in New
York from arriving passengers, ovemight express mail, and air cargo. Of the over 27 metric tons
seized by the USCS in FY 1998, almost 18 metric tons were seized from flights arrtving from Great
Britain. Most of the prosecutions in thc United States for the trafficking of khat is done at the state
level rather than in the federal court system.

Use/Abuse of Khat

Khat has been used since antiquity as a recreational and religious drug by natives of Eastern Africa,
the Arabian Peninsula, and the Middle East. Khat is legal in many countries, including Great
Britain where khat can be legally imported, distributed, used, and/or exported. Khat has long been
an acceptable substitute for alcohol among Muslims. During the period of Ramadan, the use of
khat is popular to alleviate fatigue and reduce the effects of , -
hunger. Although khat can be abused, it is often used in a
social context in a similar manner to coffee consumption in
other parts of the world.

Khat is typically chewed like tobacco. The fresh leaves,
twigs, and shoots of the khat shrub are chewed, and then
retained in the cheek and chewed intermittently to release
the active drug. Dried plant material can be made into tea
or a chewable paste, but dried khat is not as potent as the
fresh plant product. Khat can also be smoked.

DRAFT / WORKING PAPERS *
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Chronic khat abuse can result in symptoms similar to amphetamine addiction, such as physical
exhaustion, violence, and suicidal depression. Common side effects include anorexia, tachycardia,
hypertension, insomnia, and gastric disorders. Khat abusc can also result in irritability and
violence.

Statistics

Seizures (at US ports of entryifin metric tons)

FY 2000  FY 2601

NA NA

EY 1996 FY 1997 FY 1998 FY 1999 FY 2000 FY 2001

*Provided by Interpol
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Key Judgements

o The amount of khat scized in the United States has been steadily increasing and appears to be
related to the number of immigrants from Somalia, Ethiopia, Yemen and Eritrea and other
countries where khat use is common. Although it is hard to predict future immigration trends, it
seems likely that the importation of khat will continue to increase to meet the demand of those
ethnic groups who are accustomed to using it.

s [t does not seem likely at this point that khat use will expand beyond the ethnic Somalian,
Ethiopian, Yemeni and Eritrean communities. There is no indication that khat is marketed
outside these ethnic communities, even though it appears to be readily available.

Prepared by:

Europe, Asia, Africa Strategic Unit (NIBE)
Intelligence Division

Drug Enforcement Administration

April 2002

Questions/Comments: 202-307-8410

DRAFT / WORKING PAPERS °

Page 6



iy

U.S. Department of Justice
Drug Enforcement Administration
Intelligence Division

riistory:

Catha edulis, known by over forty different names
including khat, kat. gat, or miraa. is a flowering, ever-
green shrubor small tree, 10to 20 feet tall, native to East
Africa and southern Arabia. The plant is prized for its
stimulant properties. Khat (pronounced “cot™) has been
cultivated throughout East Africa in areas with suffi-
cient moisture at elevations up to 6,500 feet. For
centuries, khat has been used for social and mediginal
purposes in this region, where its use as a stimulant
probably predates that of coffee.

The alkaloids, cathinone and cathine, have been identi-
fied as the primary and sccondary active ingredients in
khat, and produce central nervous system stimulation,
Cathinone is approximately ten times more potent than
cathine, Cathinone 1 most potentinleaves lessthan48
hours old; cathine does not Jose its potency with age.
Because cathinone is only present in fresh kbat leaves,
its early use was restricted to aress of indigenous
growth., With the advent of international air travel, the
perishabie nature of khat presents less of an obstacle o
would-be users.

Today. several million people throughout East Africa.
southern Arabia, and the Middle East habitually use
khat. In those regions, young shoots of the khat plantare
harvested vear-round and sold daily in the market place.
Khat is commonly sold in bundles of 40 twigs. approxi-
mately 16 inches long. Harvested material may be
wrapped in banana leaves or plastic bags to preserve
freshness. (See photographs at right,)

Some reporting indicates that it is also smuggled by
small sailing vessels. Although most khat trafficking
occurs within East Africa and the Middle East, khat has
been seized in several European countries including
Finland, [taly, Norway, Sweden, and Switzerland.

Page 7
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Khat congists of young tender shoots collected
dally in the morning. To keepfresh, itis wrappedin
panana lsaves of plastic bags; in some areas it is
sold unwrapped.




Khal has been smuggled into the United States via
Canada by cars and air freight. The majority of khat,
however, has been found at airpons concealed in lug-
gage. Seizures of kitat have been reported inChamplain,
New York; Chicago. Illinois; Dallas, Texas; Newark,
New Jersey: New York, New York: and St. Louis,
Missouri. Approximately 800 kilograms of khat were
seized in the United States by the U.S. Customs Service
between August 1991 and October 1992, Very limited
reporting indicates that the price of a kilogram of khat
inthe United States ranges from $30 10 $60. Khat use in
the United Statesis typi-
cally limited to East
African and Arab cth-
nic groups.

Methods of Con-
sumption:

Individual leaves and
tender stems are de-
tached from the twigs
and chewed. The plant
material is them re-
tainedinthe cheekasa
ball: liquids are ¢on-
sumed 10 counieract
the dry-mouth that re-
sults from chewing
khat. Dried leaves and
twigs are crushed for
tea or made imlo a
chewable paste, In
some areas of the
Middle East, leaves
and the ends of the
twigs are crushed and
smoked like tobacco:

Efiects of Use:

Isolated in the khat plant only recently. the alkaloid
cathinone is described as a “naturally-occurring am-
phetamine.” Use of khat produces aeuphoriceffect that
compares 10 amphetamine in its ability to simulate the
central nervous systeim. Khat use results in atemporary
sense of exhilaration, energy. talkativeness. hiyperac-
tivity, wakefulness, and loss of appetite. According t0
khat chewers, the stimulant delays fatigue. Chronic
idleness has been cited as one of the major social prob-

DEA-8Xi64

Catha edulis Forskal, family Celastraceae

lems associated with khat use. Taken in excess, khat
produces extreme thirst and symptoms that approximate
alcohol intoxication, The effects of khat may lastupto 24
hours. Althoughhabitual users may experience apsycho-
logical dependency, there is litile evidence of physical
dependency.

Controlled Substances:

Both cathinone and cathine are on the United Nations'
List of Psychotropic Substances, Cathinone has been
proposed for inctusion in Schedule I of the United
States Controlled Sub-
stances Act (CSA).
Cathine is currently
listed as a controlled
substance under Sched-
ule IV of the CSA.
Substances containing
cathine, such as khat,
arethereforecontrolled
under Schedule [V,

Common Names or
Terms:

Abyssinian tea, Afri-
can ted, Arabian tea,
Bushman's tea, chat,
crafta, Flower of Para-
dise, fkwa, ischost,
kaad, kafta, kai la
salade, liss, lirui,
mairongi, mandoma,
mbungule, mabwe,
meongi, mfeike,
mhulu, mirg, mirungi,
m mke msekera,
muhnlu, muirungl,
muraa, mutsawhri,
mzengo. ol nerua, gat, salahm, seri, Somali lea, rohai,
and tmavel.

Information:

Questions regarding the information contained in this
fact sheet may he directed to the Drug Enforcement
Administration. Intelligence Division, Strategic Intelli-
gence Section: telephone (202) 307-8110.

Photegraphs -

Undie & Nutons Poblicaions
Hiwsirauon:

Richare. 1947 Allas Plate 30
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METHCATHINONE (CAT)

Methcathinone, a potent and easily
manufactured stimulant, is increasingly avaitable
in parts of the United States, primarily the
Midwest. Sold under the street name CAT,
methcathinone is known also as GOOB, SNIFF,
STAR, or WONDER STAR. Less often it is soid
as methamphetamine under such names as
CRANK, SPEED, BATHTUR SPEED, or GO
FAST and, in Indiana, as SLICK SUPERSPEED
and CADILLAC EXPRESS. Outside the United
States, methcathinone is known synonymously
as ephedrane and is a significant drug of abuse
in Russia and some of the Baitic Republics. In
these regions. methcathinone (ephedrone} is
sold under such street names as JEFF, JEE
COCKTAIL, MUL'KA, COSMOS, EFFENDI, and

DISTRIBUTION AND PURITY

‘Methcathinone is distributed in ths United
States as a white to off-white, chunky
powdered material. Methcathinone seized
thus far has been uncut, with purity levels
greatsr than 90 percent. Itis usually soid in
1/4 gram, gram, 3.5
gram (1/8 ounce or
eight-ball), or cunce
quantities. The
powdered material
comes packaged In
paper packets (called
bindles), vials, or piastic
- bags.

Methcathinone is
increasingly
available in parts

of the United
States, primarily
the Midwest.

POMIMUTKA.

CAT vs KHAT

Methcathinone is a stryctural analogue of methamphetamine and of cathinone. Cathinone is
the principal psychoactive ingredient in young, freshly cut material of ths khat piant, Catha
edulis. The similarity in pronunciation between CAT (a common street name for
methcathinone) and khat {pronounced “cot”) has prompted some canfusion regarding
identification of these very dissimilar materials.

CAT: KHAT:
DESCRIPTION: White chunky powder Leaves and shoots
SOURCE OF SUPPLY: Clandestine manufacture Catha edulis plant
ROUTE OF INGESTION:  Snorted, Injected, Smcked Chewed
CSA SCHEDULE: Methecathinone: | Cathinone: [; Cathine: IV

Khat, consisting of the young leaves and tender shocts of the Catha edulls plant, Is a
vegetative material that is chewed for its stimulant propsrties. Native to East Africa and
southem Arabig, the khat plant has been used for social and medicinal purposes in this region,
where its use as a stimulant probably predates that of coffee. Cathinone, a Schedule |
substance most potent in leaves {ess than 48 hours qid, is quite unstable and is converted into
cathine as the plant material ages. Cathine, a Schedule IV substance, Is a less potent central
nervous system stimulant. Most Americans first heard about khat from press reports covering
U.S. humanitarian action in Somalia. Khat is chewed routinely by large segments of the Somali
population, including followers of Somali wariords.

Methcathinone, by contrast, is a clandestinely manufactured, synthetic compound with an
abuse potential equivalent to methamphetamine. In the United States, methcathinone is sold
almost exclusively in the hydrochioride salt form, which is very stable and highly watsr soluble.

e —— ——— v—
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Drug Intelligence Brief

KHAT
Status in International Drug Trafficking

Although khat is illegal in the United
States, itis legal throughout much of
Europe, East Africa, and the Arabian
Peninsula. Individuals of East African
and Middle Eastern descent are most
often responsible for the impartation,
distribution, possession, and use of khat
in the United States.

Background

Akhat shrub

Khat is a naturally occurring stimulant

derived from the Catha edulis shrub. This shrub is primarily cultivated in East Africa
and the Arabian Psninsula. The use of khat is an established cultural tradition for
many social situations in those regians. Khat is also known as Abyssinian fea,
African salad, oat, kat, chat, and catha. Khat has two active ingredients, cathinone
and cathine.

+ Cathinone is a Schedule
substance that produces a
-euphoric effect similar to
amphetaminein thatit
stimuiates the central
nervous system. The
cathinone in khat begins
to degrade 48 hours after
the plant has been cut.
Khat that has been refrig-
erated or frozen will retain
1s cathinone potency fora
langer period.

«  Cathine is a Schedule [V
substance that produces a
much less intense stimu-
lant effect than cathinone;
however, it does not lose
its potency after harvest-

ing.




Recent History

Several million people may currently be using

khat woridwide; the largest concentrations of
users are in the regicns surraunding the Middie
East. U.S. Customs Service (USCS) seizures of
khat have risen from around 800 kilograms annu-
ally in 1992 to over 37.2 metric tons in 2001. The
price of khat ranged from US$30 to US$60 per
kilogram in 1852, Although current kilogram
prices for khat are not available, the price of khat
ranged from US$15 to US$50 per bundle in 1998.
[Note: There is no methed of converting bundles
to kilograms, because the weights of the bundles
vary—some bundles can weigh almost nothing
while others can weigh much more. In addition, a
bundle of khat can contain between 20 and 40
stems; the variance of weight and number of
stems accounts for the wide range of prices per
bundle. Seizures of khat, however, can be mea-
sured ang are measured in kilograms.]

At z khatcultivation area

Cultix)ation

Khat is an important part of the economy of many producer countries, particularly
Somalia and Yemen. Press reports from Yemen state that more than US$2 billion are
spent annually by Yamenis to purchase khat, which is often grown on land that is
unsuitable for other crops. [Note: Although khat is cultivated on land that is currently
unsuitable for other craps, the cuitivation of khat preciudes the land’s develocpment
for other purposes.]

Khat is grown in export quantities in countries such as Kenya and Ethiopia; it is
Ethiopia’s fourth largest export according to U.S. embassy reporting, and the recre-
ational use of khat is widely accepted there. Over 33 percent of Yemen's gross
national product is associated with the cultivation, consumption, and exportation of
khat. The World Health Organization reports that the cuitivation anc use of khat has
profound socicecenomic consequences on countries and indivicuals. The cultivation
aof khat requires scarce land and water resources that could be put to other uses.
Khat use is costly and potentially addictive. Widespread frequent use of khat impacts
productivity because it tends to reduce worker motivation.

The only known case of khat cultivation in the Unifed States occurred in September
1898, when 1,076 khat plants were seized in a raid in Saliras, California. Sophisti-
cated irrigation techniques were used in this outdoor-grow operation. The individual
involved was of Middle Eastern origin; he earned approximately US$10,000 per
monthin khat sales.

Because the polency of the cathinone in the khat is reduced as the plant material
dries, shipment by air is the most common method of transport.

2
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Trafficking

Khat is usually shipped
already packaged into
bundles, and wrapped in
plastic bags ar banana
leaves to retain maisture and
freshness. Khatis generally
smuggled in passenger
luggage, ovemight express
mail (USPS, UPS, DHL, efc.},
or shipped as air cargo and
falsely labeled as “veg-
gtables.” According to the
U.S. Food and Drug Administration, khat is sometimes faisely labeled and shipped to
the United States as molokheya, an Egyptian vegetable.

A bundle of khat

Most khat seized in the United States has been seized from immigrants of Saomalia,
Ethiopia, Yemen, Eritrea, and cther countries where khat use is common. The USCS
makes most of its khat seizures at the JFK international Airpart in New York from
arriving passengers, overnight express mail, and air cargo. Cf the over 27 metric
tons seized by the USCSin FY 1398, almast 18 metric tons were seized from flights
arriving from Great Britain. Most cases of khat trafficking in the United States are
crosecuted at the state level rather than in the federal court system.

Usel/Abuse of Khat

Khat has been used since antiquity as a recreational
and religious drug by natives of Eastern Africa, the
Arabian Peninsula, and the Middle East. Khat is
legal in many countries, including Great Britain
where khat can be legally imported, distributed,
used, and/or exporied. Khat has long been an :
acceptable substitute for alcohol among Mus'lims. ’
During the period of Ramadan, the use of khat is "
popular to alleviate fatigue and reduce hunger. Two men chewing khat
Although khat can be abused, itis often usedin a

social context similar to the manner in which coffee is consumed in other parts of the
world. Reports from Yemen indicate that khat is consumed by 3 out of every 4
Yemenis, and accounts for more than 40 percent of the average family budget.

Khat is typically chewed like tobacco. The fresh leaves, twigs, and shools of the khat
shrub are chewed, and then retained in the cheek and chewed intermittently to

re ease the active drug. Dried plant material can be made into tea or a chewable
paste, but gried khat is not as potent as the fresh plant product. Khat can also be
smoked and ever sprinkled on food.

Chronic khat abuse can result in symptoms such as physical exhaustion, violence,

and suicidal depression, which are similar to amphetamine acdiction. Common side

effects include anorexia, tachyeardia, hypertension, insomnia, and gastric disorders.
3
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Statistics

Seizures of Khat at U.S. Ports of Entry
Metric Tons

SOURCE: EiPaso
Inteilligence Center
{EPIC) fram YSCS

data

199¢ 1997 1998 1999 2000 2001

Seizures of Khat (Non-U S.)
Metric Tons

SOURCE: INTERPOL
Statistics for the years

. 2000 and 2001 are
unavailable.

1996 1997 1998 1889

Key Judgments

The amount of khat seized in the Urited States has been steadily increasing; it
appears to be reiated to the increasing number of immigrants from Somalia, Ethiopia,
Yemen, Eritrea, and other countries where khat use is comman. Although itis hard to
predict future immigration trends, it seems likely that the importation of khat will
continue to increase to meet the demand of those ethnic groups who are accustomed
to using it

it does not seem likely at this point that khat use will expand beyond the ethnic
Somalian, Ethiopian, Yemeni, and Eritrean communities. There is no indication that
khat is marketed outside these ethnic communities although it appears to be readily
available.

Thia report was prapared by the DEA Intsfligence Division, International Strategic Support Section, Europe, Asia, Africa Strategic Unit.
Tn's report refiects information received prior to April 1, 2002, Comments and requests for copies are welcome and may be faxed to the
Irtefligemce Production Unit, Inteligence Division, DEA Headguarters, at (202) 307-8728.

DEA-02032 4
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Drug Fact Sheet
Khat

Overvisw

Khat is 3 Bowering evergreen shrub thin 3 abused kr its
simuiantike sffect Khat has two ackive ingredients. cathing and
cathinore.

Street names

Abyssinian Tea, Alncan Saied. Catha, Chal, Xat, Ost

Looks 1ike

Khat 18 & fowering svergnean shrub. Khat that is scid snd abusad
is usisally just the isaves, twigs, 2 shaoks 0f the Khat shiub.

Mathoas of abuss

Khat s typically chewsd fike tabeoos, then reteinad in the chask and chewed intermittenty 1o reiesss the acive drug,
which produces a stimuisntlike effect. Dried Khat lsaves can 5 mace into s or & chewable peate, nd Khat can giso
be svokad gnd even spdnkied o food,

Affect on mind

Knst can induce mani: behavior with grandices deluskons, parsnois, nighirné res, faliudi raslions, and hyperactivity.
Chronic Kiat sbuse Son msuit in violencs 2na auicicsl dencsasion.

Affect on body

Khat causes an imenaciate incresss in tlood pressure and heart rate. Khet can aiso caume & brown staining of the
teath, insomnig, and gaetric dacriers, Chronic abuse of Khat con 68use physical sxhaustion,

Drugs causing similsr effects
Khat's sflects are similar i other stimutants, such as cocaine and methamphetamine.

Ovardoss oHects

The done naadec 10 CONBHTUD SN Ovendoss i not known, however i{ hes hislorically been associaed with those who
fave Dogn long-term chswarns of the leaves. Symptoma af toxicity include dersions, (0ss of appetite, JMculty with
Drawthing, and increasde in hath blood presaure and heart rate. Addiionaily, thene sre exxts of ivee damage (Chemical
hepatitis) 200 of cariec complications, spacifically myocurdial infacctions. This mostly ocTuUrs amaong long-ismn
chavears of khat or tHose who have chewed X 999 g dose.

Lagal status in the United States

The chemicals found in ikhat ans controiieg Under the Controfied SubEaNces At Cathind i3 a Schedule IV stiraiant,
Wt cathinone is a Schadue | steiant urder the Coctrolled Substances Act, meening that it hes & high polsatial for
abuse, no Qumently BCospisd mBdical Lie in brestment i the United States, and a lack of BCCEpted salety Ao LSS
Undar et SUIRSION.

Common piaces of origin

Knai & nativee 10 Eait Africs and he Arabian Penmeda, where the use of it is an setadiishad cultural tradition for many
social stuations.

Drug Enforcement Administration s For mone information, visit www.des.gov
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News From DEA
July 286, 2006

Fact Shaet
FOR IMMEDIATE RELEASE

KHAT
AKA: Catha Edulis

Street Names: Khat has over 4C sireet names to include Abyssiniar Tea, African Salad, Bushman's Tea,
Chat Gat. Kal, Miraa, Dat, Qat, Somali Tea, Tohai, Tschat

Description: Catha Edulis is a shrub (6-12 feat in height) which is grown in southern Arabia and Eastern
Africa, and primanly in the countries of Someiia, Yemen, Kenya and Ethiopia. Also known at khat, qat,
and quat {pronounced cot). The leaves of this plart contain the alkalcids cathine and cathinone, and are
chewed for the stimulant effects.

How Is Khat abused? Khat is ingasted by chawing the leaves-as is done with loose tobacco. Drieg Khat
leaves can be brewed in tea or added o food.

What are the licit uses of khat? There is no legitimate use for khat in the United States.

CATHINE: An alkaloid which is a Schedule IV drug under the CSA.

CATHINONE: An alkaloid which is 2 Schedule | drug under the CSA. Cathinone is 10 times more potent
than Cathine but dissipales within 48 hours of harvest.

What is an alkaloid? Any of various physiclogically active, nitrogen-containing organic bases obtained
from plants such as nicotine, quinine, atropine, cozaine, and morphine.

Within 48 hours of harvest Khal's chemical composilion breaks down and at that point Khat conlains only
Cathine, the scheduie [V substance.

What effects does Khat have on a user? Afier ingestion the user experiences immediate increase In
blood prassure and heart cate. It is a stimulant which effects begin to subside after about 50 minutes to 3
heurs, but can last 24 hours,

Who usas Khat? Khat is acceptad within the Somali, Kenyan, Ethiopian, ang Yemeni cultures in the U.S.
and is used by members of this immigrant community. Typically, only the males from these cultures use
the drug.

What are the risks? individuais who abuse khat typically experience a state of mild depression foliowing
periods of prolonged use. Taken in excess khat causes extreme thirst, hyperactivily, insomnia, ang loss
of appetite. Khat can reduce the user's motivation and can cause manic beravior with grandivse
delusions, paranaia, and hallucinations. Khat can cause damage o the nervous, respiratery, circulatory,
and digestive systems

How much is available in the United States? The availability of khat in the Uinited States has been

increasing since 1895, According to the Federal-wide Drug Seizure System (FDSS), law enforcement
seizures of khal increased from 14 metric tons in 1995 to over 37 metric tons in 2001, During the first six
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maonths of 2002, nearly 30 metric tons of khat was seized. E| Paso Intelligence Center reported that law
enforcement seized 32, 38, 37, 54, 47, and 32 metric tons of khat in 2000, 2001, 2002, 2003, 2004, and
through September 2005, respectively,

How much does it cost to manufacture? Khat is purchased from farmers in the horn of Africa region for
about $1 per kilogram. Warlargs operating in this ares use their planes to ship the khat to countries in
Europe, where khat is still iegal. The khat is sold to middiemen for $200/xg, a profit of $199 per kilogram.
The drugs are then shipped to the United States and elsewhere.

How much does Khat sell for in the United States? Khat generally seils for $300-$8Q0 per kilogram or
$30 tc $80 per bundle {which is 40 eafed twigs measuring 12-15 inches in length).

How is khat shipped to United States? Khat is either shipped using couriers who can put between 20
and 140 kilograms n their suitcases o sent via express mail in boxes containing 3-25 kilograms of khat.

Whare do the profits go? Evidence suggests the money made from the saie of khat 's moving back to
Eurcpe and the Middie East.
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i An Overview of Khat (Catha edukis).
A Forensic and Scientific Perspective
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! Typical Dose of Fresh Khat Leaves

100 g fresh khat lraves contain'
36 mg cathinore
120 mg cathine
B mg norephedrine

Higher content in young leaves s1i1l growing

1 Scharno, H.X af af | Pharm Acta Helv, 87 pp. 168-174 (1982)
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20 [’
m':-‘m % fomsfe chaw [t 10 Ex?maric state ooeompanied by
Domimerd robe in cefubretions Talkativene s
(b teciomeision. parrimges), pohtioni
e Bimirished clority and
E:ﬁw:s&t pravid 'g) -t conumr?sgrgu.n?nmes
500 8 It acmd ard agitation
LrsrRN Ty
socinty Schizaphrenia
b k! drow et reswh n tack!
udm Oeprecsion
Fepncan, S s 2 S # Tk kemyswen by B an

Psychic Dependence on Khat

“ pleasarable gffects affordiad by ki ave a strong ibaones
Jor meety o prociee by ary mes the neossary supplies at
least once a dey or to vepear oy projong the periacds of
dheweing, aften at experse of vital neads sich as food”

Eddy et of. Bufietin of World Health Organization, 32,
721 (1985)

S T o »

Abuse of Khat
Lijiboun City. Djtbout Gy irinnews org) 8 Suly 2005

V5% ol prpulatisn condione sl brtod o governnent estimetes

Crecoest buncie coxts DF200(US $1.02) | good nstivy kit cotts DFIDO0 |
ten times biborers seiory

£canne aeTnTy Somes £ STNESHE &2 Men hurry 1o frrees malls siliang
what . retire fur af ternscn of chewing

Lanwes you {atally exhesssted the ract day, people don't shem up at of{ice
One-5ith hausehsld v pme qoey 1o burying kha?

Nair dessons Eor e productivty snd efficienc y ameog woesere
ml’m‘m«: that Djibar fases §70 wullion o Fortion currency swery yaar 1¢

Ao Divcanase Moy X%+ “

Page 5




e o A S e

Smuggling of Khot

Tenigeont s of Eost Africam and Maddiz East mast eften mutpongible fo~
importation, distribution, peesession and use of What

Shupped packaged in plostic bugs or wrapped i% banone leawes to rerain
mirtuce & freshoess

Smuiggled i paisenger

fuggoge. emr-!"gm express mail, fuppad of aw

<orga ond falsely labeled o3 “waerobslet”

Sl e e Vst JO0%: n

i Rapoeted Chat Gecurvences USA
2000- 2008
Source: BPIC
0y e R U OROT N |
dfes
2508 rees

aeny

#
- = @
« & % 3
—
.
:
E—.
-
%
i

s ahfre, Sorrr fow K

Scrlpon Sompuren by 3. 5

Khat Smuggling Cancealment Distribution

2000-2005
AFRRANT
:Tx IR
"oy s
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N cansc
LIS Yyd 7,050
3E% Fhw
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v
e 3906y
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CTHER Vehigher, Rasidances. Buimedz/ Hotels

Sowece. £l

S o Spsmgacrin: M SR

Khat Economics §

Wordd Troverne Nonal vl Tonde: 380
v

Kwoyn Yargert sqplicr oF Magt be
mlhm!w‘glmwswam
e

- Yo

© Licrative stk i Srhispiaid»
rgerr vxpar]. - I0% wparted
(50 ok ae

Torwas ox it bopardon? s aedos
N govwrwenste
Emgzmm e
napet Hf Wt

© /278 ariia el reithearmd fop
et

ntibenen oy iy W »

Value of Khat Smuggled through NYC in 2003

1f the DEA estimates are
correct end only 8% - 10% of
smuggled khat iy sctually
seized then betwean 31E and
630 ton eacoped seizure and
entered the USA through New
York in 2003 This means that
khat traffickers potentially
tmungled batween

US$126 million and
US$378 million of the
substance through New York's
two cirports done in one year!

el ¢ Sy e M, 205
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| Profits from Khat Trofficking to the USA

« Khat com be purchased in Kenya fox
about USEL per kilo

< Unce gwuggied Y the USA the price eon vary From
US$A0.00 19 US$60.00 per bundle that equortes ta .

US$400 to US$H600 per kilo

I NYPD / DEA 2005 Operation
Tackling the Khat Troffickers

In August 2005, NY OEA and NYPD began working a cose on ¢
KHAT smuggling ergostiztion operated from Queens NY.

Sueveillancs was
condurted and five (6)
sub jeety arvedted on
18th August 2005, with
87 paunds {39kgs) of
khat seized.

The ungeing inveshigation identifies the suspests og being
linked 10 London, the Metherlonds, Somafia, New York, Saston
and Miracagolis.

= US$RO0

Recruitment = US$ 200
Tetal / courier = V552 500

St oy by 2 "t

1620 kilsa & USS400/kg =

1820 kilos @ US$600/%5 =

Sfoucy iveyTmncs S BN 2 el Yy er s icy JXZ i®
—

NYPD / DEA 2005 Cpsration I_ HNYPD / OEA 2005 Opergtion
Trafficking Operation Each caurier stoys far N . A } ”””
# phone coil 13 made Fram the severs! days and i1 poid about
US to the UK ard khet is $1000.00.
ordered or there is o schedule
of deliveries that accur ona Once et ﬁ" havel ?I: khat s
regular basis. The chipment is saparaied inte smaller
tither moved by humoh souriec quanTitIRS,

o by pockage. The eayrier 1§ met ot the
hotet by the * * of th

In this operation alone about 80 k:q: ni:u it'mor:::.:lb?: fo:
sareases o week ore being digrribation o "ritewrs” who
am-gec’ by passengers (two per franspert the khat o vorious
tourier pand about 200 petkages S1ates that have o large
ere shipped via major skl somali popuiction
parcels companies

St b it WLy T " L SUNTTTES Ll

NYPO / DEA 2005 tion NYPD / DEA 2005 Operation

Estimated Weekly Costs Potential Weekly Turnover

i G kil = 800

Cauriers Corrs Pockage Casts ;Dm suiteases G@ ; ::l;: per Gase ka3
" = 3
Fer 2 JS41.000 Shipping {per bax) = U5$300 c :k:g:tnl ] h: per package J;;EO%?'
i T
Flight SUSSLOD0  Bribe iperbex)  : USS5OC " !o: f“ e } o20 7
Hotel s Us$ 300 Total 7 box Lese {for seizutes o kgs

Sl St o e S0 I
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.; NYPD / DEA 200% Operation
Estimated Potentinl Weekly Profit
‘,

AR 40 Couricrs © USH2 500 = US$100,000
200 packages & US$800 = USE160.000
1800 kilos of kha! zyss 2

Overoll Cas? = US$263,600
L POTENTIAL WEEKLY PROFLT
1620 kitos ® US$400 per kilo less costs + US$ 385 000

1620 kiloz @ US$600 pe- kilo less coxrs = US$ 709,000

Sonwln bregrrity by 5 "

Ferensic
Issues

S e s Wty 20 -

j Histary of Khat Alkaloids

G thing wak oy thovat 45 be rasiontidsie for Fant's octnly

& (Hher sitragen sont) ] ds tocid wot be mi 4
charocterized dve 15 ek of tezheoiogy

& Mot expuriments performed on Oy plont matersl

» Chens cal msiubility of cashnone

“Lashensne highly unsholihe v prasence oF exoyges
FUndergoet enzymatz reduction in plant 1 {3 Faoritaudonpedring
(cathios ) nned (- Jnaraphedewe (P94 )
©tathion and norephetieing scoars maedy it older plaats, as o relt
of redustion uf cathinoee guring dryng osd staroge

1978 LM bk de Sermmed rotisoos ond cathing to be prisary o secansary
dct v alwalsds

~Cnthenoee i ont-Thard o potent oz ompheteniag & ten fimes that of tathume

“rathanont Mmes? potent m maves s thon 48 hours okl

Sk Moms Lo L B0 i

Tssues to Consider for Forensic Drug Chemist
o Mipirize reduction of cathinine 13 sathine
Proper precervetion of samgles

Mot dorplas receavedd m plarhc Bage bt fed aced s freerer 24 S0 F
Bowgles Tharefore de Aot aetd 18 be analyzes smmadiciely

Subwrit khat burdies in paper bogs if pasxidie
Plastc restriets o Flaw arund plont bundies

Large. s sures: regeesenttne sarple (510 bond lat)
Addvaree t naiSica? om of khat shisment to kb

R workug anet Sibyss o cmmize oridot vt Smerinction of sotiurpns Suring
isolgtion Step

S ralowens 3w e Mae o

Khat Analytical Scheme

Acid/ Base exeraction of lerves }

I&_mj

s
I R R

o (o () ()

| }
(e Joreommmn)( mmom ]

ot Spmprmare i S o

Khat Exhibits Received at DEA-New York Laboratory

” WAlE? ViR ey

Somat B s Mo T w
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: Khat Extraction Scheme Khat Extraction Scheme

{

i
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i

£

. { R L T — } Yoonm Hrw sl sektion ooy }
1 i ¥ Mo thegna weel
' S uow ate lPld R aeivetim Fallomad by dvmpere i 1o @ymrs (alowed by woidhave ocivnctias

, T Svampmn Moy 2% » Sk, By ik ey 00 ™

j

;

{
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; Khat Extroction Scheme f Khat Extraction Fresh Leaves

Color Changes

[ sie b Kt0, mmacs tmar ewtononh | [ Sead Bty |

molencs Framaem w0 ~t Bomiorn Truyoway S M. LN

LC/AMS In-Scurce Collision Tnduced Dissaciation
LC/MS Sample Preparation

E:fw‘ N w’g{: Y'vag-c;:
i o — f
: Acditane extyaction leaves kin‘wm captiory ex
' e arm——— e
‘ i Tronsfer of energy 2o anion
. T ﬂareu';h cn?lus'nn with reuiral
[ Mect, oo e St crnr | gar

] x et o ugted by waryi
et (rograntor wifogs "
3 ] m? : pen eoitisions &

i .
LOW lon EMANgy @ (NG 47 N0
oty in LIFAT ke M w7 S50 SPMEOA N, Lerians 137 b [rawadenwtaior
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I leMsmae ;
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Method Specifications
HPLE Conditions

Agclent 1100 HPLI-DAD System
Coksnn: Phenomencx folor BF cobmn {15 am o 3.0 mm]

BrabileFhase: $3% ICmAk ommaniiom fovmnte pH 3.7 7% ACH

Faaw: 005 m, min 7

Irpection Vohme . 6 ul. with methono! toivent wosh
Temperoture: 40° &

Fun Time: (0 min

WV DAD: Signaitt': 260 rm. 20 wn
Sigmalf¥ 2. 210 wn, 1C
Reference: 458 mn, 100 me

Kot S g 2

Q Selectivity LC/MS
o !A WS Sipnal Varishie Frapmester i
z i % '
- [ ..1 €
- L . NHJ } Lo - ]
;‘ Caﬂ'l?ﬁéfm Ameneomre U¥ 2tamn
. P"’Ag i, - Ephectine
: b | M (. "

h
i
i
L
T~
1
"
i
7 S

Lot ok Rty oy Ry T P
; Methed Specifications TIC of Khet Extract
M5 Conditions ' = . . iy C‘t"‘" }“‘"“" Witen
Aglent 1100 LI/MS tystem LE Sa— — e T
Hode: Scon  Mogs Range: S0-400 omy Step Size 015 emu | X W
Pokerty: Positive : -% 3 P .
i 3 T T g i Y T =
Frogwertar: dynamicelly ramped m-source LD 1 8 |
Lathinone: " ¥ B MS Signed i
WIG0 (00 V7, m/2132 (150 V), m/zhi 7 (200 V), /250 {300 Vi E e s
Lathine: i o ¥ i T
w162 (BO V), m/2134 (140 V), mi29: (240 V) 'l f\ ¢ P
£5 Sourcy Sethings: ol . - - e e 1 g o
N, drying ges: 13 L /minat 3500 C . el
Nebylizer tregeune: 30 psg . E o Msigmiman
Cati'lary Valtage: 3000 V ; - s 3 )
ek ¥ T v T T ¥ Py
Sl Srwpramn m XK ” e Syt W X8 «
ESI Spectro Cathinone ESI Spectra Cathine
[M+H] 150 [M+H] 152
- i F ” 1 M
. 1 M o1 100V Pragmentor Vokage M H ,
T N et Voltagr _ s | i
. q R i i
- 3 .l | 5
; 5 g i 4 I
e Sabm———" = s - b yra s T S S P -
¥ Rt = Wrtvw )
-l Dpureri o'y e Rgmeenton: - - :
o W ¥
- ; ) " Droamicaly caaped Eagmentor: |
N mww.mzm(wuumm» i I e iso(mm}: s (V) ,
'1: -2 ):I;‘mm/} g i ol A SHIDIVY
S dob ok T A N
- = - = o & — E = = ¥
Semdime poeeanam i " Sl ogrni Ly Yo ~
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i Spectral Discrimination

Cathinone Limits of Detection

B Extracted lonm/z 150
- L
t- I Carloseme I
~0 Y i ARy -
BT Sk Conc { §/84 |0 Caomm S8 ugml-
- [ . ' gl ing! ;L ‘
-4 —_ i
—— ) s_sﬁ._w._’* : !| A
) £3 7 il = 7 = mp i ¢
T e TR i ] L CHSBagmi
o WE |« Eied
' SHTTE =
i I )
| [XC N
o
q e
it Beanas S voemn:: Ma W
N N . {
Cathine Limits of Detection i
‘ LC-MS5 results
Extracted Ion m/z 152
REugmk’ . . i .
Com N] On 528 wgmts e » Provides corclusive melecular weight canfirmation for cath ne
prowryl Calvrm - 1 Sl and cathinere
log] v
L - . Sensitivity optimized for mast aburdant ions resuiting in
TR o characteristic spectra
CYYECE
E= R » Repraducible spectro and retention Himes
087 ki 5d6
5 3 2454

Lot Srapnsenn Hin KX i

: Three dimersicnal Yechnigue (RT"s EaLl ¥5 and UV spectra)

» Methed wlidared or 50 ectusl Khat sertures

b S $18 e "

&C-IRD

Ora of the prmnry methods of chowe 1 identifying maior khat
camponents !

The seli, exmact (5 ewaporcted T dryness {without hear] and
reconstitited in momal omount of ehicrofaem.
Vopor phase IR of cathonone can be distinguished from
norpsevdocphadrie (cathime) and rorephedrinel PPAY
P A produces g differant TR . however, if has eimiler retention Yirwe af

cathite

T e, ok The esenfication ot Cofbamome 1 Knet {Catha edulis} A T
Study,”  Towrnl of Foremaic Scienets, Yol 43, Ko §, Janaary 1995, py §15-121

Saurirrun s sy X6 ot

} GQopBhase Infrared Spectroscopy of Khat Alkoloids

P
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G6C-IRD

Agilert 890 GC intecfoced with a BisRad IRD detectar
Zohumn: HP-5 25 m x 320 pes x 0.52 um

Over: H0°C far 150 min, ramp 25° /min to 280 °C for 4

man
Inlet! 270°C Injection Volume: 2yl Mode: Spiitless
Column Fiow: 2.0 ml mip-i

Detecror: IRD
Yranster Line: 280 °C Flow Cell Temperature: 280 *C
KBR witdaws

Chromotagram rype Gram-Schmidt Optizal Resolution 8,

L.5scans/sec

Scutiomn Sraacuoen: War T2

Suspected Khat Seizure

[Waw
Khat Satnpic I ; &
h 4
o} i ' ){ i
ik j Ny
et gt ¥ ‘m,,_,‘_’,, e ""'\ju'»" ‘».,“="‘ I‘N
.t .o )
H
) i
Cathinone ] o b
il N i
N i éﬂf Y *\,’ i k [1 }
- - - - [d - - . -

| 6C-M5
Sunele preporation.
The methyles whiorive getrct d o v uted n
Heshod peraneters
64 Catumn, HP-SRAS F0m x 2% w7 $.25 g
Temparature pragram:

900 1K C, 8 3T "Cimin,
itiaf tiewe 1,35 mm
120 Crads " C @42 ¢,
initiel Hetw: OO wyn, final Hold Time 8.5 wx
Ingaction pord. 235 * <, trarster low: 2977 €
Fesults:
Larkitone . cafhwrie, M ol produee Siedor mace Tieetrn
No eanciusive molecular maight confiemation

Deri needed for hasiee iderFificgr

Scmiprvg s aran i S5 »

GC/MS of Khat Alkaloids

=, e
-
- —{ W
< )Glﬁnn Catbinore
v O

LA )

dn‘%mu

L

Oxidative dimerization of cothipone

3, 6-clime rhyt- 2, K-diphenylpyranim

-
E ;
§ Cattuasne(d bl |
=»
E
2
=
&
E]
--.t-nv
m
§
] Mo
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i
1
z
[
H
1

-MS rivatizati I T

‘ 6C-MS Derivatization GC/MS Derivitizetion
; Acyighonwith TEAR Acylotion with TFAA
‘ #hallly wurreet + 00-200 4 TFAA _ heat 30 minutes of 70°C - e

Hethed porameters: - ottt | 159 ST
H | 2o
&L Column: HP-5808 meﬁéﬁmx C.25 um - j\ )w¢§»u, e'E-U- v
' Termperatore progral . - T e o i
: T 10 120°C, 8 35 °Clenwn, L ty, s v
: nitisl time 3,35 min - "
i 120" 210290 C, @45 C, — =
: inivio, tene 358 min, finol hald time 8.5 mn - e I
; Irjection port: 255 * €, tronsfer ime: 200° £ - |«
: 9 fun 3
: Beguty: “.lllvn:‘.m-’xn 2 W'af% B w
i Cathinone con be distiguithed from cathim ond norephedring CRB RN B A MW 4 R W R I MR O T e D S 1P A R

Eathinore BT, 4.9 mimites - -
: Lothina ond rorsphEdring{PPA) coe lute of A Sminutes
; S g g o e 1008 3 Sols Ty o W, 9 b
!
E

&C-MS Derivatization GC/MS Derivatization with
(8)-{-)-N-Trifluroacetylprolylchioride

Dervertiggtion - LN YpiFhye var, g

Mell; extract « 00-100 A TPL  heet 30 mrates st D%

« Meihod paramesces
: 6 Column: HP-BME 30m x 0 25 mw % 0.5 pm

Temperature progrom: % | . . ;
90 “Cto 120°C. © 38 *C/min, ot i Cmbien- TRC o : '
initial Fime L35 min = ! - e
—

RO Crt L Rt

itial e 055 mar, fimgl hotd Tirme 8.5 min 1 ] Carliiane TO
Inpection gt 255 * £ sransfer fine: 290 € | .
fenifis; - o T i et i’ :
Catrmncre sar be distaguished from cathing and roreshedrne wikel | l L_ -l J - | .
Cathine and norephedrnelPPAY coelute ikl e beeg g Tl b -. R T
SR Spos e Wher LTk il Seoatirewl $or 4 1des ; M D ~
Case Application- Khot Extract Derivatized with TPC i TLE
AR
e vTEMD System [T
sacacns .S - System
- y— SHice Bel 60 spnpu
e 3, 6-ddome thyt-2, Ff premelpyror . Silica Gel
. ooin - Stica Gl 60 rrvem < Eshyl acel gt MEOH: NHAOW
) ! . . MRDHI NH,OH (100:1.5) (ARA0 5
FODEERS PR
W Cothinen TR0 T - Locovas: hort weve UV 284mw - Locator: 0.5% misnydron follewed by
* $ooo0d | T Ohar heating
N Cathinone Rf. 0.25
haats ‘ - ;S‘y“rbm“- e + Cathing: 0.4 (wegk response)  * Cothmone RE: 0.86( light purple)
sa0s0u] p . Notphedrion-0.14 - Lathine &t 0.23(pink}
1 i e - Nerephedrine. 0,23
A A . LJ
208 &be BRSO  R3& YOO mle  Ees  (nex  1iop
Ty o
Vb Sespeoime W' K o ekt ST W 0 A

Page 13




e B A b T v e

r Capitlary Electrophoresis
Why?

-

Muist derermine the nptical rete ion f (v )onerpoeuded rde
to gorfirm cavhing Bnges on CFR 1308 ISI)‘: \e)p phadrine in order

.

Confirmed vz migration ties match: thk
by t‘m.mvwd;g;g!?:m irg and spiking with known srandord

-

W';:;Q” timw matching done $or crfhinone ond rorephadrine it
pes
s Waghed Soecifications

Leplary: 48 5 cir fussd silion copilaey
JOm& 2»wﬂrong’ruyf¥ Blyclodextrin, 175 mik Sodimn Monobasic

- urmn Solyene: 35mik Sadium Monobasic Phosphate with tmg/mi
h wmirg, diphosphote mrhrl F " fmo

v Mydeadyngmic Iajection: 50 mbort? sec
Wettoge: 16k 26 *¢
rjit £05

N

~

I St o W KL »

i

Capiflary Electrophoresis Case Application

-
4
et sample triract
A Pusk Avta 594 wdu
a K11 Mrpgoud mphartiine
[ -
F 3
' W— R I SR §
i 2 3 7 yes ? pgp—- |
¥ -
"Sv j n..p [RO I - ol o
M
ot !utku T4 M-
R
] é’l
3 q & |
f [
R S— L T J
% % 3 I ;o x Y 3

Satbrs engeian e "

r Capiltary Electrophoresis Case Application

Capillary Electraphoresis Case Application

[= 1 ! 3
; _:? T Lhw¥ puompis datruct Pom ) (-1 «athinne {3 _— .
: a5 hgteaae E | Peak Aron =004 Ay B Ntk : s
H i | e
: ’ @% " l j :
[ T __l o ll;;_ !@? S S 5 N
: M Bt - 3 f,‘_ =
:i !lgownﬁcu'ﬁw Q. ‘ Eg B é
8 ! 5. ‘ : ! }L\" Carinne fracam: Wit !
- [ - !
Lok, Bmgvamms 0, . ® Ll ore b vt 3ot 08, *
Capiltary Electrophoresis Case Agplication
[ prary P o NMR Method Specifications

H
Netwmim {

I EEER

Protan 10 NMR

Yarian Mercury 400 MHZ NMR Spectrometar
Number of transientsz8, Acquisition time = 3 seconds
45 deg pulse, Rejaxation delay (d) = 1 sec

Sample temperature: 25 deg €.

Sample in deuterated methanal with 3.05% Terramethyisilare
{TMS} a5 the O ppm reference standard

Cotines Grapins Be WS »

Page 14
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| NMR bata in Deuterated Methanol

T
[ Oonpmeitossmasns s s 7 20,00
p 3 "
L i “
CoWona Sakt Wi W TOE !
P 1.
Lolbicranign bwns 3¢ 4 T 3 |
' L ey
. i
!" 8 T T T T i 7 ]
T gk S SR
P ") 3

| NMR case Application in CD,OD

Conthim ook et 9 |

Sempi 0000

( NMR Case Application

_u“,_‘i.kx " _.&ﬂih_uu‘

ek . . .Lw.hf.___w.,

i |
4..@'._.4&' ‘..._J.Mla.... v R -
)3 i1 2
N
T S . S

[ NMR 5pectra of Khat Alkaloids of Interest
in CDCI,

|
|
!

H
i » :
Cotwrw .z 9 SILB i
dad 1 _
.
- P ¢ N - ! S 9
twa-m ] . _
] l

LI I NI I Y N IR I N T
n SR o ]

! NMR Summary

+ Confirmation of cathinone base in case sample

- NAMR con d‘:ﬁcmmw between catbinors, cothine and
norephedrive

Wark preliminary on gctvel casework

Use of chiref sofveting ogent [Sk{-3 } 1-5i-2-naphtol
to differentiote enantiomers af khat aitkalsias

(JFECA, 39, No. 4, July 1994, py. J026-1038)

A, Smrmion e 20 b

Summary of Analytical Techniques

- ~\\
/&A i&l:(.ul £ FPa ,-*
imcsac ol

\s. Iy

e e
LAY Derk
\\ oRv— m“ { m;}\jhm' Carkin ;
ST m
"-"“"' { wu.)w

ot By s Loy S5, E
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i US vs Hussen
US District of Maine
(230 F Suppl. 24 109)
S}c‘*mai- refugee (rom Portland picks up FedEx package contaming
khar

Cgoperative didn't knaw khat comtuinad iliegal drugs

Hussem s taerver argued khat i used in Africs | the way coffee
isusedin USA

Sentenced Yo (-6 morths | yeas probation

Teomk ol v e W YR8

| State of Ohio vs Samatar
787 NE 2 691, Ohro App! 10 District

Somalion arranged 10 provde ikhat 1o friemds getting married
Packge serzed
Chemist found cathinome but na cathine

Ahorian for appeal that chemist 1o 9tsmamy ¢ soment ficaity
impossibla

Geferse chemst - “not chamicolly possibie to have horwegted
khat which contang carhinene and no cathine”

S g M 06

r—— NYPD / DEA 2005 Operation

Links to Terrorism?
Several of the susperts prowded stalements irdizatirg the sale
of khat in the U5 15 extremedy profrtabie, generating mithons of
dollors -u revemat. The
proceeds ure sert overseas
vig wire Trangfers and uting
e Hawala retwork  Hawalo
i on alternative or paraile!
remittance system.  1F

o
£x1615 and operates outside \'

-

traditunat barkeg ond
frenncinl cherngis,

The {inarcing of Al (Jo'sdg has been linked with the Hawala
ne tworh

Tn hig recertiy published book “rely
War an the Morme Front,” parwey
Kuthrer, director of the Craminat
Jusrice Department at Long T3land
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administrstion
21 CFH Parta 510 and 558

Animai Druge, Feeds, and Related
Products; Change of Sponsor

AGENCY: Food and Drug Administration,
HHS,
ACTON: Finel rule.

SUMMAAY: The Food and Drug
Administretion (FDA] is smending the
animal drug regulstions to reflect a
changa of sponsor for ¢ new animal drug
application (NADA} from Agr Beaf Co.
te Elanco Animal Hsalth, A Division of
Eli Lilly and Co.

EFFECTIVE DATE: January 14, 1883,

FOR FURTKER INFORMATION CONTACT:
Bexﬂamin Puyot, Center for Vetarinary
Medicine (HFV-130}, Food end Drug
Administration, 7500 Standish P,
Rockvills, MD 20855, 301-295-8646.
SUPPLEMENTARY INFORMATION: Agri Beef
Co., 2201 North 20th St., P. O. Box 47,
Nampa, I 83653, has Informed FDA
that it has tranaferred ownership of, and
all rights and Interests in, approved
NADA 140-839 for Monansin/Tylesin
Liquid B feed to Elanco Animal Health,
A Division of Eli Lilly and Co., Lilly
Corporate Center, Indianapolis, IN
46285, Accordingly, the sgency is
emending the regulations in 21 CFR
558.355(R(3%1x) to reflect the change of
sponsor. Also, FDA is amending the
regulations in 21 CFR 510.600(c¥1) and
{c)(2} by ramaving Agri Beef Co. because
the firm i no longer the sponsar of sny
approved NADA's.

List of Subjects
21 CFR Part 510
Administrative practice and

Reporting end recordkeeping
requirements.
2t CFR Part 558
Animasl drugs, Anima) feeds.
Therefore, under the Federel Food,
Drug, and Cosmetic Act and under
suthority delegstad to the Commfssionar
of Food and Drugs and redelegated to
the Canter for Vaterinary Madicine, 21
CFR parts $10 and 558 are amended 83
follows:

PART 510-—-NEW ANIMAL DRUGS

1. The suthority citstion for 21 CFR
part $10 continues to read as follows:

Authority: Secs. 201, 301, 501, 502, 503,
$12, 701, 708 of tha Pederal Pood, Drug, and
Commetic Act (21 US.C. 321, 331, 351, 382,
353, 360b, 371, 278).

§ 510.800 [Amended]

2. Section 510.600 Names, addresses,
and drug labeler codes of sponsors of
approved applications is amended in
the table in paragraph (cX1) b
removing the sntry Aﬁi Beef Co.” and
in the table in paragraph {c}(2) by
removing the entry “022841".

PARY 558-NEW ANIMAL DRUGS FOR
USE N ANIMAL FEEDS

3. The authority citstion for 21 CFR
part 558 continues to read s follows:

Authority: Socs, 512, 701 of the Fedenal
Food, Drug, and Cosmetic Act (21 US.C
360b, 373}

§ 388358 |

4. Section 558.355 Monensin is
amended in parsgraph {)(3){ix] by
removing the number “022041” and
adding in its place "000886".

Dated: January 7, 1893,
Robert C. Livingston,
Director, Office of New Animal Drug
Evalugtion, Center for Vetérinary Medicine.
{PR Doc. 93803 Filed 1-13-$7; 8:45 am]
BLANG DODE 4160-09-F
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DEPARTMENT OF JUSTICE

Drug Enforcament Administrtion
21 CFR Part 1308
Schedules of Controtied Substances:

Placemaent of Cathinone and 2,5
Dimethoxy-4-sthylamphatsmine into
Schadule |

AGENCY: Drug Enforcement
Administration, Department of Justice.
ACTION: Final rule.

SUMMARY: With the igsuancs of this final
ruls, the Adminlistrator of the Drug
Enforcement Administration (DEA)
places cathinone and 2,5-dimethoxy-4-
ethylamphastamine (DOET) into
Schedule I of the Controlled Substancas
Act [CSA} (21 U.S.C. 801 et s0G.). A3 &
result of this rule, the regulatory
controls and criminal sanctions of 8
Scheduls [ substance under the CSA
wil! be applicable to the manufacture,
distr{bution, and possession of
cathinone and DOET, This action is
taksn to snable the United States to
mest its obligations under the
Convention on Psychotrapic
Substances.

EFFECTIVE DATE: February 18, 1993,
FOR FURTHER INFORMATION CONTALT:
Howard McClain, Jr., Chisf, Drug and
Chemical Evaluation Section, Drug
Enfcrcement Administration,
Washington, DC 20837, Telephone:
{202) 307-7183.

HeinOnline -- 53 Fed. Reg. 431g 1851
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SUPPLEMENTARY IRFORMATION: Cathinone
and DOET are ve substances
which are undsr Schedule | of
the United Nations Convention on
Psychotropic Substances, 1871, The
Usiited States is a signatory to that
Convention, The CSA requires the
Secrstary of the Department of Health
and Human Services (DHHS), should be
concur with the scheduling decision of
the United Nations Commission on

-Narcotic Drugs and should he determine

that control medsures under the CSA are
not adequste to mewet the requirsments
of the Convention, to recommend to the
Attorngy General that be initiate
proceedings for scheduling the
substance [ses 23 U.S.C. 811(d)(3)(B)}.
By latter dated july 2, 1887, the
Aasistant for Health, scting on
behalf of the Secretary. recommanded to
ths Administrator of the DEA that he
initiste scheduling actions under the
Crarnatiomar reauibemmants, The -
nternationa t8,
Administrator proposed plecing
cathinana and DOET iste Schedule I of
the CSA (n s notica which was
published o the Federel Ragister (52
FR 41738, October 30, 1887). In
response to the proposal, an lndividual
wested a hearing if ths placement of
cathinons and DOET Into Schedule
would affect bis religious usa of a
number of psychoactive substancas.
Because the comment was not filed in
a timely manner and the request for a
hearing was not made in
with the procadures set forih in 21 CFR
13086.45, the request was denled.

The Administrator, by letter of
December 13, 1988, requestad a
scisntific and medjcal evalustion of the
Assistant for Health [ses 21
U.5.C. 811}, The Asslstant Secrelary

onded by letter of November 5, 1992
ﬂmmunad that cathinone and
DOET be placed inta Scheduls L.
Enclosad with the letter were
documents which were entitled “Basis
for the Recommendation for Control of
Cathinone into Scheduls | of the
Controlled Substances Act” and “Basis
for the Recommendation for Control of
2.5-Dimethoxy-4-ethylampheteamine
(DOET) into Schedule ! of the
Controlled Substances Act™, Each
document pressnted an evaluation and
scheduling recommendation which
were on a review of the factors
which the CSA rsquires ths Attorney
Genara) and the Secretary to consider
[see 21 U.Eti.c. 31&5)]{:;: Assistant
Secretary foun uso
cathinone’s abuse potential is similar to
those of the stim tx, mophetamine
and methamphetamine, both of which
have high potentials for abuse and are
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controliad in Schedule o of the CSA,
and bacause cathinone has not been
sccaplad for madical use in treatment in
the United Slates, cathinons should be
controtled in Schedule I In relation to
DOET, the Assistant Secretary found
that becauss its abuse potential {s
similar to thet of the hallucinogens,
mescaline, 2.5-dimsthoxy-4-
methylamphetamine and 2,5-
dimethaxyamphatamins all of which are
tontrolled in Schedule I of the CSA, 2,8-
dimethoxy-4-sthylamphetamine {DOET]
should be controlled simiiarly in
Schedule L

Cathinens ix the mejor psychoactive
component of the plant Catha edulis
{khat). The young leaves of khat are
chewed for a stimulunt effsct.
Enactmant of this ruls results in the .
piscement of any materisl which
contsins cathinone into Schedule f.
When khat contains cothinone, kbet is
& Schedula I substance. During sither
the maturation or the decomposition of
ihs plant material, cathinone is
converied to cathins, & Schedule IV
substance, It 8 previously published
final rula, tha Administrator stated that
kbat will be subject to the same
Schedule IV controls as cethine, {see 53
FR 17459, May 17, 1938). When khat
does not conlain cathinone, but doas
contain eathine, khat is a Scheduls IV
substance,

Whils the clandestine synthesis of
cathinone has not been ancountarsd by
the DEA, the illicit synthesis of the
mathyl analog, methcathinons, has been
encountersd at twelve clandasting
laboratories. Methcathinons was placed
into Schadule I on May 1, 1992
pursuant to 23 U.S.C. 811fh) {see 57 FR
18825, May 1, 1892). In Janusry 1862,
the DEA sncountsred a clandestine
laborstory which had manufactured
DO

ET.

Based on the informetion gathersd
and reviewad by the DEA, DHHS and
thea recommendation of the Assistant
Secretary for Health, the Administrator
of the DEA, pursuant to the provisions
of 21 U.5.C. 811(a), finds that:

{A} Cathinone and DOET sech hove a
high potentisl for abuse.

B} Cathinene and DOET haveno
currently accepted medicsal use in
treatment in the United States,

{C) Thare i3 & lack of accepted safoty
for use of cathinone or DOET under
medical supervision.

The above findings ars consistent
wilh placement of cathinone and DOET
inte Schedula I of tha CSA.

Regulations that are sffective on and
after Fobruary 16, 1883, and imposed on
cathinone and DOET are as follows:

1. Registration. Any person who
manufactures, distibutes, delivers,

imports ar exporta cathinone or DOET
or who angages in research or conducts
instructional activitiss with respect 10
these substances, oz who proposes to
engage in such activities, must be
rogistered to conduct such activities in

" acgordance with parts 1301 and 1313 of

titla 21 of the Code of Federal
Regulations.

2. Security. Cathinons and DOET
must be manufactured, disiributed and
stored in sccordance with §§ 130171~
1301.76 of title 21 of the Code of Federal
Regulations.

3 Labeling and packaging. Al labels
and labeling for commarcial contafners
&f cathinone agd DOET must comply
with the requirements of §§ 1302.03-
1302.05, 1302.07 and 1302.08 of titla 21
of the Code of Federal Reguistions,

4, Quotas. All persons required ta
obtain quotas for cethinone or DOET
shall submit spplications pursuant t¢
§§ 130312 and 1301.22 of title 21 of the
Code of Federal Regulstions,

5. Inventory. Every registrant required
to keep rocords and who possssses any
quantity of cathinans pr DOET shall
take an inventory pursuant to
§§ 1104.11-1304.19 of title 21 of the
Codo of Federal Regulations of all stocks
of these substances on hand,

8. Records. All registrants required to
keep records lrummt to §§1304.21~
1304.27 of title 21 of the Code of Fedaral
Regulations shall maintsin such records
on cathinons and DOET.

2. Reports. All ragistrants required to
submit nrm purgusnt to §§ 31304.34~
1304.37 0 ti&l %1 dou' tha Code of Federal

ations eha 8o regarding
cathinone and DOET, .

8. Order Forms, All registrants
invalved in the digtribution of
cathinone or DOBT must comply with
the order form requirements of
§6 1305.01-13065.18,

9. Importation gnd Bxportation. All
imporiation and exportation of
cathinone or DOET shall be in
eompliancs with part 1312 of title 21 of
the Codn of Fedsral Regulations.

10. Criminal Liability. Any sctivity
with respect to cathinone or DOET not
autharizad by, or in viplstion of, the
CSA or ths Controlled Substances
Impert and Export Act shall ba
\mrwful

Pursuant to § U.S.C. 805(b), the
Administrater certifies that the
placement of cathinons and DOET into
Schedule [ will have no impact upon
amall husinesses ot other entities whose
{nterasts must be considersd undar the
Rogulstory Flexibility Act [Pub. L. 96—
334). This drug control action relstes to
tha control of substances that have no
lagitimate use or manufacturer in the
United States,

Yaintnline
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This sction has bean analyzed in
sccordance with the principles and
critaria contained in E.0. 12812, and it
has been determined that this matter
does not bave sufficient faderalism
implications to requirs the preparation
of & Foderalism Assessment,

In accordance with the provisions of
21 U.5.C. 811(d), this acheduling action
is & forma) rulernaking that is required
by United States obligations under an
intemational cenvention, namely the
Convention on Psychotropic
Substances, 1971. Such formal
proceadings ara conducted pursuant o
the provisions of 5 U.8.C. 556 and 557
and, as such, have been exempted from
the consultetion requirements of
Executive Order 12291 {46 FR 13183).
Accordingly, this action is not subject ta
those provisions of 0. 12778 which
ars conlingsnt upon reviaw by OMB.
Nevartheloss, the Administrator has
determined that this iz not s “major
ruls,” as that term 15 used in E.O. 12201,
and that it would otherwise mpet the
applicable standards of sactions 2(a) and
2b}{2] of EQ. 12778,

List of Subjects in 21 CFR Part 1308

Adminlstretive practice and
rocedurs, Drug treffic control,
srcotics, Prescription drugs.

Based upon the notification of the
Secretary-Genenl of the United Nations
and in accordance with the
rocommendations of the Assistant
Sacnla.g for Health of the Department
of Health and Human Services and
undar the authority vested in the
Attorney Genersl by 21 US.C. 811(a)
and delegated to the Administrator by
the regulstions of the Department of
Justice {28 CFR 0.100], the
Administrstor hereby amsnds 21 CFR
part 1308 as follows:

PART 1308-8CHEDULES OF
CONTROLLED SUBSTANCES

1. The authority citation for 21 CFR
parnt $308 continues to read as follows:

Authority: 21 USC 811, 832, 871(h)

unless othorwise noted.
2. Section 1308.11 i amended by
redesignating phs (d)(3}

through (d}(28] as {dX4) through [d}{(26}
and adding pew paragraph {d}{3} to read
as follows:

« ] * * .

§1303.11 Schedula L
(d)»**

(3) 2 5-dimethaxy-4-sthylamphet.

Some trade or other namss: DOET
L] ] . - "

-- 58 Ped. Reg. 4317 1993



o il o St ot 8

4318 Fedaral Ragister / Vol. 56, No. 9 / Thursday, January 14, 1993 / Rules and Regulations

3, Sectfon 1308.11 {s smended by

redesignatin (f12) through
143 42 e (5 e s
parsgraph (f)(1) ta read ax follows:
§1308.11 Schedule L

* L] * » L}
lf} . e
{1) cathinone... . 1235

Some trads ar otber names: 2-amine-1-
phenyli-propancas, alphge -
ami{nopropiophenans, 2-
aminapropiopbanans, and
norephedrona, ,

= L] » ] -

Datad: January 7, 1993,
Rubest C. Bonner,
Administrator of Drug Enforcasent.
[FR Doc. $3-877 Filed 1-13-99; 8:45 am}
BLLING COOE $410-00-M

DEPARTMENT OF HOUSING AND
URBAN DEVELOPMENT

Offics of the Assistamt Sacrefary for
Public and indian Housing

24 CFA Part 990

[Docket No. N-83-3560; FR 3088-4-04]

Low-inoome Public Housing—Project-
Based Accounting

AGENCY: Office of the Asgistant

Secretary for Public and lodian

Houzing, HUD.

ACTION: Request for comment on

g;trigmtad reporting and recardkeeping
on.

SUMMAAY: This request far public
comment is related to the final rule on
project-based mun&ior low-
income public housing that was
publisbed on Decomber 23, 1902. it
dsals with tha subject of the burden of
information collections contained in
thet rule, The Dsrl.ﬁmnl has not
changed the burden sstimate, but it is
inviting further comment from the
public. )

DAYES: Comments are now being
sceepted by OMB and HUD.
ADORESSES: Interestod parsans are
inviled to respond to this notice by
mdtigf comments on the reporting and
recordkesping burden of the project.
basad accounting requiremaent, in
sccordance with 24 CFR part 880,
subpart G, to both of the following
persons: HUD Rules Docket Clerk, room
10278, Office of Genarsl Counsel,
Dapariment of Housing and
Development, 451 Seventh Street SW.,
Washington, DG 20410-0500; and HUD
Desk Officar, Office of Information and
Reguletory Affairs, Office of

Management and Budget, 725 reserves would have to be calculated
Seventeenth Strest NW.,, on,  end maintained by m
DC 20503. Comrmunications should refor  On the other hend, the estimate of
to tha above docket number and title. A burden hours was based on the
copy of esch communication submiited mggﬁby the Department that
will be avallable for In on and meany , particulerly larger FHAs,
copying during reguler business hours  have existing systemns in place that
{7:30 a.m.~5:30 p.m. Eastern Tima) at provide for the accumulation and
the Sevanth Street address. -Bmtﬁcnfém?mby megmel;t
ares; that any, modification o
gmgmmmm existing systems would be required in
o ! i merford, Director, ottt crder to further identify consolidated
ADCiR ent Division, Office 00 a/expanse categaries by project or
aof Management Operations, Publicend oo canter; that the only cantinuing
Indian Housing, room 4212, U.S. sdditional tims would be in the
Dopartment of Housing and Urban reparstion of the required d
Development, 451 Seventh Streat SW.. &MM reports for the m The
Washington, DC 20410, telephane (202)  gliminstion in the Bnal rals of the
7081872 (valce) or (202 708~0850 requirement o allocats indirect incoms/
{TDD), (These telephane numbers are expense among cost conters
not toll-free.) furthar ensures that the impact on
SUPPLEMENTARY INFORMATION: In the existing accounting systems will be

final r{;xge u;:lis;a:}d odndm‘ mm.c
1992 1226, 3 L 1

to 24 CFR 990, the Depantment
mentioned that the estimated reporting
and recardkeeping burden had heen
challenged by commentears. This Notice
explaing why the Department has oot
thanged the burden estimate, while
Inviting further comment from the
public,

Numerous ohjections ware reised by
commsnters in response to the
sstimated reporting and recordkeeping
burden af 1% hours par PHA for
providing year-end information by
project. Catnmantars argued that
project-based sccounting (PBA) would
incresse staff hours tremendously,
require computer hardware and
soitware , staff training time,
additional for handling scoounting
and reporting detail, increase
sccounting and auditing fees, and
require the hiring of consullants.

The respondents who raised
objections to the estimata of rurden
hours, in HUD's viaw, have
misintgmtad the extent of the
intendad impact of project-hased
sccounting an the sccouating
system. Por example, respondents
agsumed that the PBA requirement
imposed a mandatory framework of
accounting ar reporting that would
roquire extensiva revigion of their
existing accounting systers; that
separato operating budgets and/or HUD
reporting farms would have to be
pnpamfmd submitted by project; that
separste General Ladgers would have to
be mainfained by project; that PBA
moant the assignment of specific staff to
individuel projects which would aither
require the hiring of additionel staff or
result {n tdle time for existing staff; that
aperating subeidy and opersting

minimal, even for smaller PHAs,
Therefore, the Departmoent did not
changs the number of astimated burden
hours because we baliave thet, on the
average, the angoing edditional tima
required by th?‘ muﬁﬁu};‘:i}w‘ad to
proparing the annual project/cost center
mg;x:- for distribution ta the Board,
Office of and Budget
is currently reviewing the reporting and
burden im by the
rule and would welcome additional
comments concerning the pew
uirements by bousing sutharities,
and entities that work with them, that
have bad experience with thees new
requirements. HUD plans to re-examine
the burden estimates after the new PBA
requiremant is pperstional, and,
therefore, alsc welcomes commonts
concarning the burden axperianced by
housing authorities, especially spacific
descriptions of the staps taken by the
housing suthorities, the type of staff or
consultant employed far the task, and
the tma actually taken by sach type of
staff member to implement the
requirements for sach project or cost
canter.
Dated: January 8, 1993,
Grady |. Norris,
Astistant Genaral Counsel for Regulotions.
[FR Dac, 93045 Filed 1-13-93; 8:45 axa!
BLLING CODE &110-33-M
i ——

PENSION BENEFIT GUARANTY
CORPORATION

20 CFR Part 2002

Ethical Conduct of Employess
AGENCY: Pennioa Benefit Guaranty

Corporation.
ACTION: Pinal rule.

Heinlnline -- 58 Fed. Reg. 4318 1§83

Page 3



BASIS FOR THE RECOMMENDATION FOR CONTROL OF
CATHINONE INTO SCHEDULE I OF
THE CONTROLLED SUBSTANCES ACT

Cathinone, chemically 2-amino-1-phenyl-1-propanone, (3lso norephedrone,
alpha-aminopropiophenone, and 2-aminopropiophenone) is a potent stimulant that
possesses pharmacological properties closely resembling those of amphetamine.
Cathinone is similar in pharmacology and chemical structure to other
psychostimulants, including amphetamine and methamphetamine. Cathinone is a
controlled substance analogue of these substances, both of which are
controlled in Schedule II of the Controlled Substances Act (CSA). In
addition, cathinone is not available for medical use in the United States and
has no therapeutic application.

Cathinone was added to Schedule I of the Convention on Psychotropic
Substances, 1971, by the United Nations Commission on Narcotic Drugs (CND) in
1986. Prior to its international control, cathinone was controlled by various
governments inciuding those of France, Kenya, Kuwait, Morocco, Somalia and
Yemen. The Unfted States is a signatory member of the 1971 Convention.

At the 1986 CND meeting, the World Health Organization (WHO) recommended that
cathinone be placed into Schedule I. The recommendation was based on a
scientific and medical review and reports of problems of abuse of cathinone in
fts naturally-occurring form, that is, as a constituent of the khat plant.
Following, the Drug Enforcement Administration determined that cathinone must
be placed into Schedule 1 of the CSA, and initiated procedures to comply with
the Convention by publishing tn the Federal Register a notice of proposed
rulemaking (52 FR 41736-7; Octaber 30, 1987). The FR notice noted that the
Secretary of Health and Human Services had accepted the CND decision regarding
cathinone and determined that current domestic¢ controls were not sufficient to
meet United States international drug control treaty obligations; in
accordance with section B11(d)(3)(B), the Secretary recommended o the
Attorney General that proceedings be initiated to place cathinone in the least
restrictive schedule of the CSA that will fulfill our international
obligations. :

(-)-Cathinone was found by the United Nations Narcotics Laboratory to be the
principle active constituent in the fresh teaf of khat. Khat is the leaf of
Catha edulis, a shrub which grows in areas of East Africa and the Arabian
peninsula. Khat users, who chew the fresh leaves of this plant, are reported
to experience behavioral effects that are similar to those produced by
amphetamine. Its effects have been described as “pleasurable" and the
behavior of repetitive chewing of khat leaves has been labeled a form of
"psychic dependence”. Systemic animal studies on the pharmacology of khat
could not be conducted until after its active chemical constituents were
isplated. Upon drying or within three days after harvesting of the khat
plant, cathinone rapidly decomposes into cathine [d-(+)-norpseudcephedrine].

Section 811¢(d)(3)(B) of the CSA requires that the Secretary of Health and
Human Services recommend to the Attorney General that proceedings be initiated

‘Page 4
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to schedule the substance pursuant to 21 U.S.C. 811¢a) and (b). Section
811(b) requires the Attorney General to obtain the Secretary's evaluation and
recommendation regarding the control of a drug. The Secretary's evaluation
and recvommendation must consider the eight factors listed in 21 U.S.C.
811(c). The eight factors determinative of control for cathinone which are
Tisted in 21 U.S.C. 811(c) are addressed as follows:

(1) Its actual or relative potential for abuse.

Cathinone's effects parallel those of amphetamine's and reflect
sympathomimetic activity. When administered to animals, cathinone has
been shown to induce a sympathomimetic syndrome, and it causes anorexia,
hypermotiTity and stereotyped oral activities such as Ticking and gnawing
(Kalix and Glennon, 1986). There is also tolerance and cross tolerance to
the properties of amphetamine and other stimulants. Cathinone 1s well
absorbed orally and rapidly metabolized. Cathinone's toxicology is also
similar to that of amphetamine.

(-)-Cathinone is an effective positive reinforcer, maintaining
self-administration. In habitual consumers, khat dependence has been
shown to be mild, as evidenced by the presence of craving and tolerance to
sympathomimetic and neuroendocrine effects of khat, but with no definite
abstinence syndrome (Nencini and Ahmed, 1989). Granek et al. (1988)
reported, however, that a substantial number of khat chewers experience
persistent hypnagogic hallucinations - attributed primarily to
(-)-cathinone.

Many drugs, including substances of the amphetamine-type, induce in
animals an aversion to a novel food (i.e., conditioned taste aversion --
CTA) when ingestion is repeatedly combined with administration of the
drug. CTA, believed to be a determining factor in the intake of drugs of
abuse by man, has been used to evaluate the aversive properties of
cathinone. Cathinone possesses weak aversive properties, relative to
amphetamine (Foltin and Schuster, 1981).

(2} Scientific evidence of its pharmacological effect, if known.

Cathinone releases dopamine from areas of the brain and norepinephrine
from peripheral sites that contain the neurotransmitters. Cathinone
blocks dopamine uptake. The release of dopamine produced by both
cathinone and amphetamine is considered important in determining the
central actions of cathinone. (-)-Cathinone's pharmacological profile and
mechanism of action closely resemble (+)-amphetamine's. Cathinone causes
release at physiological catecholamine storage sites. Both amphetamine
and cathinone (with one-third the potency) induce release at CNS serotonin
storage sites. Kalix (1984, 1985) compared releasing effects of
(+)-amphetamine and (-)-gathinone of radioactivity from rat striatal
tissue prelabelled with 3H-serotonin and found that their releasing
effects were similar.

Page 5
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There is evidence that serotonergic pathways play a role in the acute
lethal effect of cathinone (Huang and Wilson, 1983). A specific role of
serotonergic neurotransmission in the effects of cathinone has not been
established in behavioral experiments . Serotonin levels in rat brain do
.not change with repeated administration of cathinone at high doses.

"Cathinone and amphetamine both effect serotonergic neurotransmission, but

each has no great specificity with regard to reiease from serotonin
storage sftes.

Calligaro and Eldefraw! (1987) showed that cathinone and amphetamine are
capable of displacing' [3Hlcocaine binding stereospecifically from a high
affinity (XD 35 aM) binding site for [3H]cocaine in rat brain striatum
present at 2-3 pmol/mg protein of synaptic membranes. Thelr potency was
lower (IC50 approximately equal to 1 microM), however, than was
cocaine’s. The dopamine transporter in striatum is the putative "cocaine
receptor.” Dopamine reduces affinity of the “cocaine receptor.”

(+)-Cathinone to (+)-amphetamine each released and blocked uptake of
tritiated dopamine in synaptosoma) preparations (Wagner et al., 1982).
Repeated high doses of each produced long-lasting dopamine depletions in
various rat brain regions and decreased synaptosomal dopamine uptake
sites. Nielsen (1985) evaluated the effects of (+)-cathinone on neurons
containing dopamine and s-hydroxytryptamine in several rat brain regions
(nuclei caudatus putamen, accumbens, amygdaloideus centralis, septi
lateralis, preopticus pars suprachiasmatica and dorsomedialis
(hypothalami) in yivo. Cathinone decreased levels of metabolite
dihydroxyphenylacetic acid (DOPAC) and dopamine in caudatus putamen,
accumbens, amygdaloideus centralis and septi lateralis. (Peak effect
occurred 30-60 minutes after a dose of 6 mg/kg (i.p.), and had no effect
on DOPAC in preopticus pars suprachiasmatica or dorsomediatlis
(hypothalami)]. Cathinone had approximately 20% the potency of )
(+)-amphetamine in this effect (Mereu et al.,1983). Kalix (1983) compared
relative potencies of cathinone and cathine in inducing the release of
radioactivity from dopamine-prelabelled CNS tissue and found that.
cathinone is about 8-times more potent than cathine.

(-)-Cathinone enhanced the release of prelabelied [3H]dopamine from rabbit
striatal tissue, with similar potency 3s that of (+)-amphetamine (Kalix,
1980[3]). Pretreatment of the tissue with cocaine, which 15 known to
prevent induction of release by (+)-amphetamine, similarly inhibited the
efflux increase caused by (~)-cathinone (Kalix, 1981). Slices of rat
nucleus accumbens, prelabelled with 3H-dopamine, were superfused with
solutions of (~)-cathinone. (-)-Cathinone, as (+)-amphetamine, enhanced
release of radiocactivity from rat nucleus accumbens tissue.

In similar experiments on rabbit caudate nucleus, catecholamine reuptake
inhibitors -- benztropine, nomi fensine and mazindo! -- blocked
(=)-cathinone induced release, indicating that it has to penetrate to
intraneuronal sites in order to evoke release. Pharmacologic similarity
between (-)=-cathinone and (+)-amphetamine extends %o cellular level and
behavioral effects of (-)-cathinone have been attributed to stimulation of
release from central catecholamine storage sites (Kalix, 19B2).

of radioactivity from jsolated

Effect of (-)-cathinune on the efflux
pinephrine (1) was

rabbit atrium tissue prelabeled with 3H-labeled nere

Page 6



investigated. Preincubation of the tissve with desipramine and cocaine
prevented the induction of release by (-)-cathinone. (-)-Cathinone has
the same amphetamine-like releasing effect on noradrenergic nerve endings
and the cardiovascular symptoms due to release of neurotransmitter from
physfological storage sites (Kalix, 1983). (-)-Cathinone had the capacity
to induce release from presynaptic catecholamine stores, as evidenced by
{ts effect on efflux of radioactivity from 3H-labeled dopamine-prelabeled
rat caudate nucieus tissue (Kalix, 1986).

The enantiomer, (+)-cathinona, was compared by measuring the release of
radioactivity in response to it, from tissue slices of various CNS areas
in the rat and prelabeled with tritiated nevrotransmitters, as fndicated
below: 3H-labeled dopamine: [nucleus accumbens and nucleus accumbens and
nucleus caudatel; 3H-labeled noradremaline: [atrium and vas deferens].
The enantiomers were each approximately equipotent in inducing release at
peripheral noradrenergic endings. The (-)-1somer had about triple the
potency of the (+)-isomer, however, at dopamine terminals in the CNS. The
releasing effect of cathinone is characterized by some stereoselectivity
with reqgard to dopamine storage sites $n CNS, but not with regard to
peripheral noradrenergic nerve endings (Kalix, 1986).

Glennon et al. (1981)'reported that serotonin antagonists did not
jnterfere with discriminative stimulus properties of cathinone, and rats
trained with 5-methoxy-N.N-dimethyltryptamine. a hallucinogen that acts at
serotonergic pathways, do not generalize to cathinone.

The behavioral effects of cathinone are due to an amphetamine-11ke effect
traced to the celiular level. The effects of cathinone as a potent NS
amphetamine~1ike stimulant appear to be related to release of
catecholamines from presynaptic storage sites, and amphetamine is known to
activate dopaminergic’ CNS pathways by this mechanisn. Chronic
administration of cathinone to rats leads to a significant reduction of
dopamine levels in the telencephalon, caudate and midbrain (Wagner et al.,

1982).

One of the primary symptoms of amphetamine tntoxicatton 1s hyperthermia
and cathinone has been shown to fncrease rectal temperature of rabbits,
and this effect s antagonized by pretreatment of the animals with efther
pimozide or with haloperidol (Kalix 1980). Cathinone and amphetamine have
the same mode of action with regard to their effect on thermoregulation. -
Cathinone increases the metabolic rate and enhances 1ipolysis in vitro and

in vivo (Nencint, !980).

Cathinone's effect on locomotor activity and potency after subcutaneous
administration to rats approached that of (+)-amphetamine (Yanagita

1979). Dopaminergic structures of the nucleus accumbens are beltieved to
be involved in the locomotor response to amphetamine. The stimulant
effact was also observed in monkeys, in which cathinone's :
self-administration resulted in extreme restlessness and tremor  (Yanagita
1979). The time course of the locomotor effect of cathinone was compared
in mice to that of cathine and it was rather short-lasting (Zelger et at.,
1980). (-)-Cathinone has been shown to have one-seventh {Glennon and
Showalter, 1981) to one quarter (valterio and Kalix, 1982) the potency of
(+)-amphetamine in mice, move active than its (+)-enantiomer, and twice as
active as (a)-cathinone. Dose response curve of cathinone's effect on
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tocomotor activity is bell-shaped, i.e. increasing the dose beyond a
?8;5?1n point results in lowering its stimulant effect (Taylor and Snyder,

(-)-Cathinone and (+)~amphatamine each induced similar degree of
hypermotility in rats that were hypophysectomized (Kalix, 1980[1]).
Induction of locomotar activity by cathinone was prevented by pretreatment
with Jow concentration of a dopamine antagonist neuroleptic, e.g.,
haloperidol (Valterio and Kalix, 1982). In reserpinized mice, the
stimulating effect of cathinone was antagonized by uptake inhibitors such
as nomifensine and mazindol. (-)-Cathinone caused increased locomotor
activity in mice characterized by a dose-effect relationship typical for
(+)~amphetamine. Pretreatment with reserpine moderately reduced
(-)-cathinone's effect (Valterio and Kalix, 1982).

Zelger et al. (1980) investigated the different components of the
stereotypical behavior in rats after intraperitoneal injection of
different doses of (+)-cathinone, cathine, (+)-amphetamine and
apomorphine. The type of behavior induced by cathinone was very similar
to that evoked by amphetamine, though its potency was somewhat lower.
Cathinone induces stereotyped behaviors similar to amphetamirne.
Prevention of stereotypical behavior by each substance was attained by
pretreatment with an inhibitor of catecholamine synthesis.

Cathinone (5 and 10 mg base/kg) produced circling behavior in rats
comparable to that induced by (+)-amphetamine (5 mg base/kg), using
rotational test after unilateral lesion of the substantia nigra with
6-hydroxydopamine. Neurochemical studies of rat striatal slices showed
that both inhibited reuptake and enhanced release of 34-tabeled dopamine
(Zelger and Carlini, 1981). Amphetamine-1ike drugs induce ipsilateral
circling movements; apomorphine and other dopamine agonists induce
circting that is contralateral to the site of the lesion.

Comparison of the cardiovascular effects of (-)-cathinone (I) and
(+)-amphetamine (II) in dogs demonstrated similar effects. Intravenous
injection of 10, 30, 100 mg/kg of each caused almost identical
dose-related increases in heart rate and cardiac contractile force in
anesthetized dogs. However, 100 mg/kg of (+)-amphetamine produced a
significantiy greater increase in blood pressure than the same dose of
(-)-cathinone. They are similar in producing positive inotropic and
chronotropic effects:in the heart and being indirectly acting
sympathomimetic amines (Kohli and Goldberg, 1982).

In humans, little direct information is known about cathincne's effects;
human data that is available concerns khat effects. Khat induces
mydriasis, tachycardia, increased respiration, increased blood pressure,
blushing, conjunctival congestion, hyperthermia, headaches, insomnia and
amphetamine-1ike subjective effects. ’

Analgesic effect of cathinone was induced by several nociceptive models in
rodents, but only at doses that induce excitation. Cathinone increased
reaction time in hot-plate test and reduced number of writhings caused by
i.p. administration of acetic acid. In rats, cathinone prolonged reaction
time of tail-flick test. Naloxone prevented cathinone antinociceptive
actions. Catecholamines, opioid neurotransmitters are involved in the
analgesic effect of cathinone (Nencini et al., 1982, 1984, 1988).
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Both (s)-cathinone and (+)-amphetamine induced conditioned taste aversion
(CTA) in rats, the potency ratio being 1:17 (amghetamine was more

potent). Both drugs induced adipsia in deprived rats given access to
water for 120 minutes with similar durations of action. The potency ratio
in this procedure was 1:4 (Goudie and Newton, 1985).

Cathinone is metabolized mainly during the first pass through the liver
and only a small fraction appears in urine along with cathine. Cathinone
is absorbed rapidiy from the gastrointestinal tract after oral
administration. Following, cathinone reaches peak serum levels within
less than an hour, and 1t disappears from serum within about 6 hours
(Brenneisen et al., 1990). Four hours after oral administration of 16 mg
cathinone, 4.4%1 was excreted unchanged and 201 as cathine in the urine .
After 24 hours, 11% of the cathinone was excreted unchanged and BZX was
excreted as cathine in the urine. $/S-(+)=-Norpseudoephedrine
(phenylpropanolamine) 1s the principal urinary metabolite in khat users

(Guantai and Maltai 1983).

Cathinone has been shown to be stereospecifically transformed to
norephedrine (Brennetsen et al., 1986). Cathinone's metabolism differs
from that of amphetamine which is mainly tnactivated by ring hydroxylatton.

The main cathinone metabolites in human urine were {dentified; possible
differences in metabolic pathway of the optically pure isomers and the
racemate of syntheticjcathinone were studied. The observed
biotransformation was' stereoselective whereas the IR keto reduction s
stereospecific (Brenneisen et al., 1985), Orally administered cathtnone
is metabolized to amincalcohols by reduction of the C-1 keto group and
excreted in uripe; they vere identified as norephedrine and
norpseudoephedrine. The two diastereomers, isolated from 24 hour urine
samples are only present in the {-)~form with 1R configuration. Cathinone
(21-50%) was recovered in the urine as aminoalcohols, 0.6-3.3% as
unchanged drug. On comparison of metabolism of the cathinone-isomers and
racemate, the ratios of excreted stereoisomers R/S-(=-)-norephedrine and

R/R-(-)-nornseudoephggrine were differed,

Brenneisen et al, (1986) found that following oral administration in
humans 22-52% of cathinone (isomers, racemate) was recovered after 24
hours in urine mainly' as aminoalcohols. The main metabolite of
§-(-)-cathinone was identified as RS-(-)~norephedrine and the main
metabolite of R-(+)-cathinone was RR-(-)-norpseudoephedrina. In

experiments, cathinone, as amphetamine, induces release at physiological
catecholamine storage sites. In vivo experiments with respect to their
y-amphetamine in rats in drug discrimination

ability to substitute for (+ )

test. Since the CNS stimulation caused by amphetamine s attributed to
catecholamine release, cathinone and amphetamine may have the same
mechanism of action. (=)-C2thinone is considerably greater than that of
other structural analogs in induction of release from CNS dopamine
terminals. Evidence for involvement of dopaminergic pathways in
expression of the cathinone stimulus comes from experiments that
demonstrate that haloperidol is capable of antagonizing, in 2 dose-related
manner, the generalization of the amphetamine stimulus to cathinone.
Pretreatment with haloperidol reduces cathinone discrimination (Goudie et

al., 1986; Schechter, 1986; Kalix and Glennon 1986).
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Cathinone enhanced electrically-induced constriction of the isolated
rabbit ear artery, with about equal potency to that of amphetamine. In
fsolated guinea pig atria, cathinone had a positive inotropic and
chronotropic effect (potency about twice that of amphetamine and
cathine). At a dose of 1 mg/kg cathinone (i.v. in rats), the three
substances caused about the same increase of heart rate, while blood
pressure also increased but cathinone only about two-thirds that of
cathine and of amphetamine. Administration of 1 mg/kg cathinone (i.v. in
cats) caused the blood pressure to rise transiently by 30-35 mm Hg.
Further, cathinone and amphetamine caused almost 1dentical dose-related
increases in heart rate, in blood pressure and in cardiac contractile

force.

Analgesic properties of cathinone were established in which high doses
were found to prolong reaction time of rats in the hot plate test.
Analgesia induced by cathinone ts secondary to its CNS-stimulating

effect. In the writhing test, doses of cathinone necessary to produce
analgesia were much higher than those required in the hot plate test,
which indicated that cathinone 15 not a true analgesic (Kmoll, 1979). The
writhing test suggested that cathinone analgesia tnvolves activation of
alpha-adrenergic receptors. Cathinone's analgesic effect, as revealed by
the tail flick reaction of rats, was of very long duration, and that early
(30 min.) as well as late (24 hours) cathinone analgesia are prevented by
depletion of elither catecholamine- or serotonin-stores. Cathinone can
induce an analgesic effect by interacting with environmental stimuli.

Cathinone has anorexigenic effects and tolerance develops to this action,
with cross-tolerance to amphetamine comparing the drug to amphetamine and
cathine by acute and chronic experiments in rat studies. Cathinone was
mora effective than cathine, and each was less active than amphetamine

(Zelger and Carlini, 1980).

(+)-Cathinone (3.p. 1h rats) upon chronic administration led to
substantial decrease in body weight (Zelger and Carlini, 1980). Racemic
cathinone was found to be less potent than racemic amphetamine and its
effect was short-lasting; tolerance developed to the cathinone effect and
the weight-reducing effect disappeared within 3-4 weeks of continuous drug
administration. In contrast, tolerance to amphetamine was only apparent
after 2 weeks, and its effect persisted for more than 7 weeks. Also,
there was development of cross-tolerance between the two compounds;
(¢+)-cathinone and (+)-amphetamine was evaluated by their ability to
decrease intake of sweetened milk by rats and 1t was found that tolerance
development caused a shift of the dose-response curve by a factor of 8-12
for cathinone, but only by a factor of 2 for amphetamine.

Development of tolerance to the anorexigenic effect of amphetamine-like
substances has been studied with cathinone . The hyperphagic response to
a kappa-agonist opioid modified by chronic cathinone administration was
studied in rats. Pretreatment with cathinone resulted in increasing the
hyperphagic response by a factor of two, and this potentiation was
naloxone-reversible (Nencini et al., 1988). Tolerance to the anorectic
effect of amphetamine-11ke substances is associated with sensitization to
kappa-opiate mediated activation of food intake. Many drugs, including
substances of the amphetamine type, induce in animals an aversion to 2
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novel food when its ingestion 1s repeatedly combined with administration
of the drug. This fs:known as conditioned taste aversion, and 1t has been
used to evaluate the aversive properties of cathinone; cathinone is
significantly less aversive than amphetamine (Foltin and Schuster, 1981).
That cathinone possesses such weak aversive properties is of importance
because these are believed to be a determining factor in the Intake of

drugs of abuse by man:

Foltin and Schuster (1981) measured gustatory avoidance conditioning
(relative effect of substances on amount of food an animal consumes) for
(+)-cathinone (0 - 16.0 mg/kg). Response for (+)-cathinone was determined
in rats for 5 day perfods. Food intake was significantly decreased only
for the 16.0 mg/kg dose, indicating that cathinone to be less potent in
this paradigm than amphetamine. Tolerance developed to this effect with
chronic administration of (1)-cathinone and there was cross tolerance to
d-amphetamine (Foltin & Schuster, 1982). Foltin and Schuster (1983)
determined the relative effects of intragastric administration of various
agents on food intake' by rhesus monkeys were then determined by delivering
a dose once every four days prior to fnitiation of a feeding session.
Dose-dependent decreases in food intake were observed in following
descending order of potencies: d-amphetamine, (-)-cathinone, fenfluramine

and phendimetrazine. .

There is 1ittle direct information on toxicity of (-)-cathinone.
majority of toxicity data derives from khat and therefore may be
contributed to by other plant constituents. A number of gastrointestinal
disturbances have been reported (stomatitts, gingivitis, buccal and
esophageal epitheliomas and ulcer). Constipation and anorexia have been
reported as have cerebral hemorrhage, myocardial insufficiency and
pulmonary edema (McKee, 1987). Roper (1986) reported on bilateral optic
atrophy in two individuals, who were tong-time users of khat leaves an

chewed very large guantities.
]

Cathinone, (+)-cathinbne, and (+)-N-formylnorephedrine each produced
leukocytosis that persisted for more than 4 hours in rat studies.

(Al-Rashood, 1988).

Reproductive toxicity by the individual cathinone enantiomers was
investigated in rats (Islam et al., 1990). There was significant decrease
in sperm count and motility and increase in the number of abnormal sperms -
in cathinone-treated animals. Histopathological examination of testes
revealed degeneration of interstitial tissue, cellular fnfilttration, and
atrophy of Sertoli and Leydig's cells in cathinone-treated animals.
Cathinone also produced a significant decrease in plasma testosterone
levels of the rats. (-)-Cathinone was more potent in effect.

1

The

(3) The state of current scientific knowledge regarding the drug or other
substance.

Cathinone [INN] is known by the following names: norephedrone;
alpha-aminoproptophenone; (2)-2-amino-1-phenyl-1-propanone (racemic form
- CAS Type 1 Name); 2-amincpropiophenone; UR 1825; cathinonum [INN-Latinl;
catinone [INN-Spanishl; (~)=-alpha-aminopropiophenone;

($)-2-ami nopropiophenone. CAS Registry Numbers fnclude the following:
5265-18-9: 16735-19-56 (hydrochloride); 75925-46-1 (+ =) 80096-54-4 (R);
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76333-63-4 (R: hydrochloride); 71031-15-7 (S); 72739-14-1 (S:
hydrochloride), Its molecular formula and weight are CgHy(NO and

149.20, respectively.

-Racemic cathinone has been synthesized in an 85% yield with 3 modi fiad
version of the Gabrie) synthesis using propiophenone as starting matertal

(Schorno 1979; Breaneisen & Geisshusler, 1985). Resolution of the
cathinone isomers wasiaccoaplished by diastereomer formation with
(+)=-beta-camphorsulfonic acid. A stereospecific synthesis has been
described using Friedel-Craft's alkylation (Benzene, phosphorous
pentachloride, aluminum chioride and methylene chloride) of N-acetyl
S-atanine, followed by hydrolysis, giving (-)-cathinone hydrochloride
(McClure et a)., 1981). In addition, (~)-cathinone has been produced
using the racemate of: norephedrine as starting material (Berrang et al..
1982). (+)-Norephedrine was resolved into its enantiomers with
0,0-dibenzoyl-d-tartaric acid. Conversion of the IR;2S enantiomer to its
N-formy) derivative,.followed by oxidization with chromfum trioxide in
pyridine gave optically pure (~)-alpha-aminopropiophenone in approximately

40% overall yleld.

Cathinone 1s a ketoamine base and as such is very unstable. Due to the
pasy enolization of the kefo group (-)-cathinone racemizes quickly
particularly as a free base and in polar solvents. Salts are stable in
s0lid form. The (~)=isomer of cathinone {s present in fresh leaves of the
plant ( Forsk., Celastraceae). 1-Cathinone was the principal
active constituent in the fresh leaf; 1solated from freeze-dried leaves,
cathinone rapidly decomposes into less potent substances. Drying of the
plant material results in various degradation products or artifacts. The
decomposition or transformation products formed by enzymatic reduction
,2-propanedione and

{(+)-norpseudoephedrine, (-)-norephedring, 1-phenyl-]
Iso isolated and characterized

3,6-dimethyl-2,5-dipheny] pyrazine] were a
by Szendrel (1980) Therefore, fresh khat may contain a humdred times wmore
cathinone than dried material, which in turn shows an {ncreased content of

cathines. N

Cathinone has typicat’amphetamine-like properties and s considerably more
potent than cathine. (-)-Cathinone, which is self-administered, is now
considered to be responsible for most of the psychoactive properties of
khat (Harris, 1986). - The pure enantiomers of cathinone were used to study
central and peripheral effects of these indirect sympathonimetics in rats -

and guinea pigs. The (-)-1somer was significa

(+)-isomer in stimulating

observed with respect: to their cardiac effects. Such varfable isomer
discrimination may be! due to different stereoselectivities of amine uptake
mechanisms in target’;issues. (Gugelmann et al., 1985)

release of catecholamines from storage sites.

-amphetamine have the same mechanism of action,
phetamine-1ike stimulus effects are

¢ in rats trained to

(-)=Cathinone induces
(-)-Cathinone and (+)
(Kalix and Glennon, 1986). The (+)-am
antagonized by haloperidol in a dose~related manne
discriminate between (+)-amphetamine and saline.

(4) 1Its history and current pattern of abuse.

f abuse of cathinone except for

There are currently no reports o
occurring in fresh khat. Khat is an

(-)-cathinone which is naturally-
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evergreen shrub or tree that grows wild and 1s cultivated in East Africa
and South Arabia., Khat users after chewing fresh leaves have reported
experiencing behavioral effects, attributed to (-)-cathinone, similar to
those produced by (+)-amphetamine. Khat chewing is deeply rooted in
social 1ife of people in the Middle East and southeastern Africa. The
variability of the amount of cathinone in khat of different origin, type
and quaiity correlates with quality estimation (price) of dealers and
consumers {(Greisshusler and Brenneisen, 1987).

Khat grows in eastern Africa and southern Arabia, but primarily in
Democratic Yemen, Djibouti, Ethtopia, Kenya, Madagascar, Somalia, Tanzania
and the Yemen Arab Republic. It grows wild at altitudes of 1500-2000 m
above sea level. It contains more than 40 alkaloids, glycosides, tannins,
terpenoids, as well as the phenylalkylamine substances. Users get a
feeling of well-being, mental alertness and excitement. After-effects are
usually insomnia, numbness, and lack of concentration. Concern among
various parts of the populace is that excessive use may create
considerable problems of social, health and economic nature.

Khat chewing has been reported to have started at different times in
different parts of Somalia. From random interviews with consumers and
non-consumers (7485 people) since World War II, prevalence of the practice
has continuously increased and the custom inciudes many social groups
(EImi, 1986). Some khat users have been reported subject to psychic
dependence. In recent years, several cases of khat intoxication observed
in the USA and in Great Britain have been reported in the literature
(Kalix, 1988). Few reported cases of psychosis dve to khat usage are
reported elsewhere despite its alleged heavy use. Four cases are reported
in the Unfted Kingdom. Additional cases here of psychotic reactions to
khat in Somalian males. Features of khat psychoses are described and
relationship to amphetamine and ephedrine psychoses is discussed.

Forensic aspects of two of the cases that involved homicide and combined
homicide and suicide-are reported (Pantelis et al., 1989).

In Djibouti, it is estimated that 90% of men and 10% of the women practice
khat chewing routinely. In 1981, in Somalia it was estimated that regular
khat chewing was increasing and currently involved about 75% male and
7-10% female parts of the population. In 1976, it was estimated that in
Democratic Yemen, S0%L of the male adult population chewed khat. In 1972,
it was estimated in Yemen that approximately 80% of adult men in the major
cities and 90% of adult men in villages of regions that produce khat are
regular khat chewers. The prevalence is much lower among women and abuse
was common among whole families. In the northern part of Yemen, the
percentage of khat-dependent individuals in a sample aof 27,410 persons
surveyed was 60.26% among men and 24.91% among women.

In general, few diseases or conditions among khat users occur with
sufficient frequency to permit detailed analysis associated with khat

use. Conditions most strongly associated with use by both sexes were
histories of gastritis and insomnia, and the general body system groupings
of gastrointestinal disorders. In males, the strongest associations were
with the historfes of anorexia, constipation, insomnia, headaches, and
respiratory difficulties. In females, strong positive associations
between khat use and acute gastritis, jaundice, bronchitis and hepatic
diseases were correleted. Effects of age and residence diminished even

further correlations.
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(5) The scope, duration, and significance of abuse.

Siege) (1985) warned of possidle new trends in drug abuse in the United
States, especially among the youth. The five patterns of abuse were
described: experimental, social-recreatiomal, circumstantial-situational,
fatenstified and compulsive. In addition to {ncreased use of cocaine,
pstlocybin mushrooms,.psychoactive phenylisopropylamines,

phencyc)idine, fentanyl, and codeine combined with glutethimide, the
possibility of abuse of cathinone and fentany) analogues have been

projected. *

Khat users get & feellng of well-being, mental alertness and excitement.
Users have been reported to have amphetamine-1ike symptoms: agitation,
restlessness and aggressive or silent, remote and aloof. After-effects
are usually insomnia, numbness, and inability to concentrate. Excessive
use has been associated with problems of social, health and economic
nature (Elmi, 1986).  Because of the popularity of khat chewing in social
Tife of people of the'Middle Eastern and southeastern Africa, fresh khat
has been reported to be imported on a number of occasions into the United
States by individuals who have {mmigrated from those regtons.

To date there have been no reports of (-)-cathinone as an individual
substance being abused. The 1ikelihood of its abuse has been inferred
solely because of abuse data on khat. There are no reports of cathinone
§111¢it manufacture, 'traffic or abuse. However, for khat, 5 countries
(United Arab Emirates, Bahrein, Saudi Arabia, Qatar, and France) have
reported seizures of 7.2 metric tons of khat (1981-1983). The FDA has
documented 8 entries of khat into the United States. The total amount was
772 kg with individual shipments ranging from 54 kg to 150 kg. The .
shipments came to Detroit, Michigan and Chicago, 111inois and were shipped
by a London trading company. During 1683, DEA documented 2 more entries
of khat totalling 54.8 kg (San Francisco and Detroit). Further, during .
1984 U.S. Customs Service reported multiple entries of khat (14 kg each)

via Dulles International Airport.

In 1957, Public Health Code of France was amended to prohibit fmportation,
exportation, production, passession, trade, and use of khat in any form.
The policy of the Ethiopian government would appear to be that khat is a
high income crop, giving employment and providing tax revenue. It is not
banned. An export monopoly comaission §s deating with the business. In
Kenya, control measures were introduced in 1939 but not strictly imposed
until 1951. In that year, the Prohibition Ordinance was introduced but
this only applied to the sale, cultivation, use, and possassion of khat in
certain areas. The Prohibitive Ordinance remained in force until it was
repealed in 1974, Khat fis prohibited in Kuwait, Somalia and Morocco. In
Madagascar, though cultivation is not prohibited, it is not encouraged;
however, exportation is forbidden. Other selected restrictions exist In

Yemen. _
(6) What, if any, risk there is to the public health.

Currently, the only known abuse of cathinone 1s in the form of the (=)=
Khat 1s widely used in East Africa and

fsomer and only in the khat plant.
the Arab Peninsula. Khat leaves have been reported to lose their effect
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within about.three days after harvesting, and this has formerly limited
the exportation and expansion of the khat habit beyond regions where the
plant grows. However, with modern transportation, the distribution of
khat has spread more ‘rapidiy and efficiently, bringing about a spreading
and a sharp increase in khat consumption. Oue to the possibility of air
freighting the leaves, khat has now made its appearance in countries far
away from the areas of cultivation of the plant. (-)-Cathinone is mainly
present in young leaves, in which it may account for up to 70% of the
phenylalkylamine fraction. Cathinone is a biosynthetic precursor that
accumulates in young leaves, while in adult leaves it undergoes enzymatic
reduction to the less active cathine and norephedrine, which are then
present at a ratio of approximately 4:1. It has been estimated that 100
grams of fresh khat contain 36 mg cathinone, 120 mg cathine and 8 mg
norephedrine,

The clandestine manufacture of cathinone has never been reported, but is
feasible; simple chemical processes from common chemical precursors have
been published in the literature (Schorno 1979;: Brenneisen & Gejsshusler,
1985; McClure et al., 1981; Berrang et al., 1982). The initial evaluation
of -the pharmacological properties of cathinone was made with drug
substance obtatned through a modified Gabriel synthesis. Subsequently, a
synthesis has been described that consists mainly of the oxidation of
norephedrine, followed by resolution of the isomers.

Khat ingestion produces sympathetic activation, anorexia, euphoria,
increased intellectual efficiency and alertness. (-)-Cathinone is the
primary contributor to these effects; i1ts pharmacological actions and
those produced by {+)-amphetamine almost overlap.

Principle effects of fresh khat include euphoriz and excitation often
accompanied by loquacity. High doses induce hyperactivity and sometimes
manic behavior. Only a few cases of psychosis have been reported,
probably because of the physical limits to the dose that can be absorbed.
Khat is also an anorectic. It causes hyperthermia and increased
respiration. The active principle of the leaves, cathinone, an alkaloid
chemically similar to amphetamine, has been isolated and studied (Kalix,
World Health, 1986).

McKee (1987) reported on the acute pharmacological effects of khat in
humans which include tachycardia, hypertension, transient facial and
conjunctival congestion, headaches, increased respiration and inhibition
of micturition. Psychological effects include excitement, increased
alertness, anxiety and aggressive behavior. Insomnia and anorexia have
been reported. Manic psychosis similar to that associated with
amphetamine has been reported in chronic users of khat. Giannini and
Castellani (1982) discussed the case of a male 23 year of age with ;
symptoms of manic psychosis and increased sympathetic activity after khat
ingestion. The causal role of khat has been verified by visual inspection
of plant and chemica) identification of phenylpropanolamine in urine.

(7 Its psychic or physiological dependence 1iability.
The dependence potential of cathinone has been studied extensively in

animals. Cathinone is discriminated as amphetamine-like and is readily
self-administered by rhesus monkeys. Self-administration by rhesus
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monkeys previously tratned with cocaine showed high rates of responding
for both (4+)~ and (-)-cathinone. In addition, several physical withdrawal
symptoms (undue fatigue, lassitude, shakiness and nightmares), though
relatively mi}d, have been reported in humans (Kennedy 1980).

Cathinone has been compared to, and found similar to, amphetamine in a
wide array of operant behavior procedures. The discriminative stimutus
properties of drugs in animals are considered to be predictive of thelr
subjective effects in humans. In a series of experiments, cathinone has
been shown to generalize to various stimulants, including (e)-amphetamine,

cocaine, methyiphenidate and pipradrol.

Employing animals trained to discriminate efther (+)-amphetamine or
(2)-2,5-dimethoxy-4-methyl-amphetamine (DOM) from saline in a 2-lever
operant procedure, stimulus generalization studies made it possible to
classify substances as either amphetamine-like or DOM~1ike, and cathinone

was evaluated as amphetamine-1ike. (Glennon, 1986).

In the progressive-ratio test in rhesus monkeys, the final ratio obtained
was slightly higher with cocaine than (-)=cathinone. In another
progressive ratio experiment in rhesus monkeys, the reinforcing efficacy
of (~)=cathinone was comparable to that of (+)-amphetamine (Yanagita,
1984). In drug discrimination experiments, cathinone produced effects
1ike those of amphetamine §n rats trained to discriminate amphetamine from
saline; however, halogperidol did not block discriminative effect of
cathinone at the comparable dose that reduced amphetamine's effect

(Rosecrans et al., 1280).

De la Garza and Johanson (1983) assessed (-)-cathinone and (+)-amphetamine
abilities to substitute for cocaine in controlling cocaine appropriate
responding. Cocaine (0.008-0.5 mg/kg), (+)-amphetamine (0.03-0.25 mg/kg)
and (-)-cathinone (0.03-0.5 mg/kqg) produced dose-dependent increases in
the percentage of cocaine-appropriate responding in rhesus monkeys trained
to discriminate cocaine (0.25 mg/kg) from saline under conditions where
responding was maintained on one of two levers under a FR 30 schedule of
food delivery. At the highest doses tested, cocaine, (+)-amphetamine and
(-)-cathinone each produced more than 90% cocaine-appropriate responding,
suggesting that they share discriminative stimulus properties. A similar
assessment of the discriminative stimulus properties (De la Garza and
Johanson, 1985) was observed for pigeons trained to discriminate cocaine
(2 mg/kg), with responding maintained under a FR 30 schedule of food
delivery. There was complete substitution of cocaine, (+)-amphetamine,
and (-)-cathinons Tor the training dose of cocaine in all pigeons.

Rats trained to discriminate stimulus properties of (s)-cathinone (0.6
mg/kg) from saline, in a 2-lever operant task for food reinforcement, were
administered doses of (~)-cathinone, (+)-cathinone, and (+)-~cathine. The
cathinone enantiomers and (+)-cathine produced patterns of responding
simitar to trafning drug; (-)-cathinone (ED50 = 0.22 mg/kg) was the more
active of the enantiomers, while (+)-cathinone (EDSO = 0.72 mg/kg) was
more active than (+)-cathine (ED50 = 1.6 mg/kg). (Glennon et al., 1384).
The dose-response curve after (+)-amphetamine was shown to be parallel to
that of cathinone and the EDS50 generated was 0.21 mg/kg. Doses of cocaine
and methamphetamine were observed to transfer to cathinone cue and each
drug exhibited decreased discriminative performance with decreasing
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doses. EDSO for (s)-cathinone, (2)-methamphetamine and cocaine were 0.23,
0.17, and 1.97 mg/kg, respectively; the three curves were parallel

(Schechter and Glennon, 1985).

Discrimination by rats of 2.0 mg/kg (+)-cathinone in a 2-lever operant
task showed dose-related generalization to & wide range of stimulants
{ncluding (+)-amphetamine, cocaine, methylphenidate, pipradrol and
cathine, 1.e. (+)-norpseudogphedrine. Haloperidol, chlordiazepoxide,
fenfluramine and fentanyl failed to generalize to cathinone, even in large
doses. Involvement of dopaminergic systems in the cathinone cue was
1nvest1$ated by examining generalization to apomorphine and antagonism by
hatoperidol. Apomorphine produced at most 29% generalization to
cathinone. Haloperidol, at doses up to 0.3 mg/kg, produced at most 502
antagonism of both the cathinone cue and of the ability of amphetamine to
substitute for cathinone (Goudie et al., 1986).

Huang and Wilson (1986) compared the discriminatory stimulus properties of
(+)~cathinone, (+)-amphetamine, and cocaine and effects of haloperidol
pretreatment on these. properties in rats. Greater than 75% of responses
occurring on the drug’ lever occurred with each as training drug and to the
three test drugs. Haloperidol administration partially antagonized the
stimulus complex induced by (+)-amphetamine and cocaine. {=)=Cathinone
was evalvated for its ability to substitute for (+)-amphetamine in rats
trained to discriminate between (+)-amphetamine-1ike stimulus effects
(Kalix and Glennon, 1986). Schechter (1986[41) similarly showed that
pretreatment of rats with 0.2 mg/kg haloperido} §ncreased the ED5S0 of
(-)-cathinone from 0.27 mg/kg to 0.47 mg/kg and significantly decreased
discriminative performance when co-administered with either 0.15, 0.3 or

0.6 mg/kg (~)-cathinone.

Rats trained to discriminate {+)-amphetamine (0.8 ma/kg) in the operant
task were unable to discriminate amphetamine when pretreated with an agent
that inhibits dopamine release. Cathinone (0.8 mg/kg) and cocaine (10.0
mg/kg) given to amphetamine-tratned rats recognized each as amphetamine.
Coadministration of a dopamine {nhibiting agent and cathinone totally
antagonized the generatization. 1In the case of cocaine coadmintstration,

cocalne's effects were significantly reduced (Schechter and Boja, 1988).

When trained with (~)-cathinone (0.6 mg/kg), rats showed dose-dependent
decrease in discrimination performance with lower (-)-cathinone doses
(ED50 = D.19 mg/Kg). Administration of either (4)- or (+)-cathinone
produced discriminative responding similar to (-)~-cathinone with ED50s of
0.29 and 0.63 mg/kg, respectively, thus establishing the relative
potencies of the enantiomers of cathinone. (-)-Cathinone's effect peaked
at 15-30 minutes post-administration and lasted 180 minutes. Cathinone
was shown to exert discriminative responseé control within 5 minutes of

intraperitonea) injection with a shorter duration than amphetamine and
cocaine (Schechter, 1989[1]1). Pretreatment with a serotonergic receptor
blocker did not affect (-)-cathinone discrimination, whereas pretreatment

with 0.2 mg/kg haloperidol, the dopamine receptor blocking agent.
attenvated (-)-cathinone discrimination (Schechter, 1986[11). Schechter
iminative effects of

(1986[31) further showed that tolerance to discr
(-)-cathinone may occcur within 10 days of chronic administration and

recovery from this observed tolerance occurs within 15 days of ceasing
chronic administration.

i
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Using the same standard operant training procedure, but with

(+)-amphetamine sulfate (1.0 mg/kg) as tratning drug, tests of stimulus
generalization indicated that cathinone was equipotent with amphetamine
and each S-isomer was:more active than its respective R-isomer (Glennon,

Young et al., 1984).

Self-administration experiments are useful in evaluating the dependence
potential and attributing these effects to pharmacological properties.
Johanson and Schuster (1981) showed that monkeys trained to lever-press
for cocaine respond at higher rates when cathinone is substituted for
cocaine, and that cocalne is a more potent reinforcer than amphetamine,
It was further shown that (#)-cathinone had equivalent reinforcing
efficacy to that of cocaine (Woolverton and Johanson, 1984).

Each suppresses in monkeys responding maintained by & multiple
fixed-interval and fixed-ratio schedule for the delivery of food reward
(Johanson and Schuster, 1981). Johanson and Schuster (1981) studied the

ability of the followiag positive reinforcers (over a wide dosage range)

to maintain responding under a FR10 and FR30 schedule of delivery:
fon), (z)-cathinone €0.0016-0.1

(-)-cathinone (0.0008-0.05 mg/kg/infus
mg/kg/infusion} and (+)-amphetamine (0.0016-0.025 mg/kg/infusion).

(+)~Amphetamine was 2-4 times more potent than (-)- and (s)-cathinone
which were essentially equipotent.

Both enantiomers of cathinone maintained higher rates of responding than
responding maintained by

amphatamine. Behavioral effects of cathinone on
food were similar to those of (+)-amphetamine. Although (s)=cathinone was
less potent than amphetamine, both lower and higher doses of {-)=-cathinone
maintained responding above saline jevels relative to amphetamine. The
effects of (-)- and (s)-cathinone were compared to (+)-amphetamine on
responding maintained by food; (+)-amphetamine was more potent than both

cathinone which were ‘similar in potency. The greater potency of
(+)-amphetamine in disrupting food-maintained responding may have 1imited
its ability in the earlier experiment to maintain high rates of responding
(Johanson and Schuster, 1981). Both forms of cathinone maintained

responding. Although: the potency of (-)-cathinone and (2)=cathinone in
disrupting food-maintained performance was simitar, the (-)-isomer was
more potent than the racemic mixture as a reinforcer. The two isomers may
have different potency ratios for these two behavioral actions. (Johanson .

and_Schuster, 1981)
Goudie (1985) characterized (+)~-cathinone as a psychostimulant with potent
reinforcing properties due to amphetamine-1ike stimulant actions with very
weak aversive properties. Operant responding of (+)-cathinone and
(+)-amphetamine were compared in rats. Effects of each drug were
predominantly suppressive on nehavior maintained by a fixed fnterval of 2
minutes schedule of reward, Both drugs had equivalent durations of action
in suppressing responding. The actions of cathinone were qualitatively
similar to those of amphetamtne in this behavioral test. Furthermore, the
obsarved potency ratio for (s)-cathinone to (+)-amphetamine (1:3) was

similar to that reported elsewhere in a range of other behavioral tests
(anoreéxja, adipsia, drug-induced rotatton, lethality) for this palr of
fon procedure has produced the only

tsomers. The conditioned taste avers
major difference (related to the weak potency of cathinone) reported to
date between behavioral actions of cathinone and amphetamine.

"t
r
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Hoolverton and Johanson (1984) demonstrated that cocaine and (+)-cathinone
are each positive reinforcers when delivered intravenously to rhesus
monkeys. Three monkeys were allowed to choose between saline and several
doses of (s#)-cathinone or cocaine as well as between several doses of each
substance in a discrete-trial choice procedure. Doses (0.5 to 0.2
mg/kg/injection) of each drug maintained self-administration with higher
doses preferred over saline, Doses of {+)-cathinone preferred to saline
were then compared te a range of cocatne doses in drug-drug choice. As
the (+)-cathinone dose was fncreased, the cocaine dose had to be increased
in order to maintain preference for the latter. Comparison of drug-drug
choice data to dose combinations predicted to be chosen with equal
frequency revealed the relative reinforcing efficacies of (+)-cathinone
and cocaine to be equivalent.

Acutely, cathinone produced anorexia and diuresis in the rat. After 9
days of daily cathinone, tolerance to its anorectic effects had
developed. Apparently, tolerance to anorectic effects of an
amphetamine-like agent was found to be associated with sensitization to
kappa-opiate mediated activation of feeding (Nencini et al., 1988).

In an attempt to identify receptors associated with reinforcing properties
of amphetamine, cathinone, cocaine and related phenylethylamines, their
potencies in studies of drug reinforced behavior were compared with their
binding potencies at moncaminergic uptake sites and neurotransmitter
receptor sites. (+)-Amphetamine has a micromolar affinity for dopamine,
norepinephrine and serotonin uptake sites as well as for alpha-2
adrenergic receptor sites (Ritz and Kuhar, 1989).

TABLE I below indicates the pre- and postsynaptic monoaminergic sites.
Binding experiments indicated that uptake sites for dopamine,
norepinephrine and serotonin as well as alpha-2 adrenergic receptors
correlated with amphetamine reinforcing effects. Amphetamine had low
micromolar affinities for these sites and there was a marked
stereospecificity at all of these sites except alpha-2 receptors, with
(+)~amphetamine showing much greater potency than (-)-amphetamine.
(+)-Amphetamine was most potent at norepinephrine uptake sites and alpha-2
sites, and least potent at 5-HT uptake sites. Reinforcing potencies are
compared. The phenylethylamines which exhibited reinforcing properties
were more potent at noradrenergic sttes than at dopamine uptake sites.
Amphetamine-retated aorugs which have not been shown to be behaviorally
reinforcing bind to both dopamine and norepinephrine uptake sites with the
lowest potencies. Binding to the 5-HT transporter was found to be
significantly, but inversely, related to reinforcing properties of
amphetamine and related phenylethylamines. The inverse relationship
suggests that greater inhibition of 5-HT uptake from the synapse results
in subsequent decreases in responding for amphetamine-reiated drugs.

[In addition, Kj values of amphetamine at other brain monoamine sites
not believed to be related to reinforcing effects were indicated as
follows, respectively for {+)- and (-)- isomers: at Dy {(greater than
1000 and 750) and D» dopaminergic (both greater than 1000), alpha-}
(52.78 and 113.10) and beta (90.76 and 58.67) adrenergic and 5-HTy (both
greater than 1000) and 5~HT» (37.88 and 9.61) serotonergic receptors
were determined. (s)-Cathinone comparative potency for the 5-HTp
receptor site was provided (K4 = 27.56 uM) (Ritz and Kuhar, 1989)1].
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-TABLE I (Ritz and Kuhar, 1989): POTENCIES OF AMPHETAMINE AND RELATED
] 1£Sg

Relative behavioral potenéies of amphetamine and related drugs were determined
from studies of drug reinforcement. S.E. values for Ky values {(mean of 3 to
5 assays) were less than 10% of the values. n.a., not available.

—SELF-ADMIN STUDIES
Ki Values (uM)
Dopamine 5-HT  Norepinephrine Alpha-2 Relative
transporter trans- transporter nor= behavioral Subjects
porter adrenergic potency
i receptor
(~)-Cocaine 0.64 0.14 1.60 n.a. 1
(+)-Amphetamine 3.6  10.50 0.82 2.37 0.21 Rhesus monkey
: Dog, Baboon
(2)-Cathinone 18.36 150.5 3.87 3.13 0.26 Rhesus monkey
(=)=Amphetamine 31.2 50.1 6.64 2.94 0.54 Baboon
{+)-Ephedrine 148.8 138.2 16.55 13.39 2.63 Rhesus monkey

)’
1]

h

(8) HWhether the substance is an {mmediate precursor of 2 substance
already controlled under the Controlled Substances Act.

Cathinone 1s not an immediate precursor, as defined by 21 U.5.C. 802(23),
of any substance already listed in a schedule of the CSA.
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Recommendation

After consideration of the eight factors determinative of control of a
substance [21 U.S.C. 811(c)], which are referred to above, the FDA recommends
that because cathinone' sgabuse potential is similar to those of amphetamine
and methamphetamine, both of which are controlled in Schedule II of the CSA,
and because cathinone has not been accepted for medical use in treatment in
the United States, cathinone should be controlled in Schedule I.

The necessary criteria for placing a substance into Schedule I of the CSA are
set forth in 21 U.S.C. B12¢(bY(1}, as follows:

(A) The drug or other substance has a high potential for abuse.

Cathinone’s potential for abuse is equivalent to that of amphetamine which
is listed tn Schedule II -~ the most restrictive schedule of control for a
drug with an accepted medical use. Cathinone elicits many of the same
pharmacological responses as this psychostimuiant, including
sympathomimetic activity, development of tolerance and cross-tolerance
with amphetamine, being well absorbed after oral administration and being
rapidly metabolized, being a positive reinforcer maintaining
self-administration, being discriminated as amphetamine-like in animals
experiments, and demonstrating signs of an abstinence syndrome upon
withdrawal., Its easy c¢landestine synthesis {s feasible, though documented
abuse of cathinone has been solely that of the naturally-occurring
(-)-cathinone enantiomer in khat.

(B) The drug or other substance has no currently accepted medical use in
treatment in the United States.

A New Drug Application (NDA) for cathinone has not been submitted to FDA
for review and approval; there are no reports in the literature of any
application of cathinone for medical purposes; these factors are
consistent with cathinone lacking a currently accepted medical use 1n
treatment in the United States.

(C) There is a lack of accepted safety for use of the drug or other
substance under medical supervision.

As an NDA regarding a therapeutic application of cathinone has never been

submitted to the FDA for evaluation, the safety for use of cathinone under
medical supervision has never been determined or accepted.
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