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ADDICTION

* A persistent, compulsive dependence on a
behavior or substance

e Behavioral

— Compulsive shopping --Compulsive eating

— Compulsive gambling --Compulsive exercising
— Internet involvement --Football viewing

— Sexual activity --Pornography viewing
* Substance
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X A majority supports
M legalizing marijuana

ticut
T SIgNS
trol law

Elementary School Killed 20
first-graders and six educa-
tors.

Connecticut already had |

gun control laws, but the
new legislation is tougher. It
adds more than 100 firearms
to the state’s assault weap-
ons ban, including the type
used by Newtown gunman
Adam Lanza, and requires
background checks for all
weapons sales. Ammunition
magazines would be limited
t0 10 rounds.

According to a poll re-
leased Thursday, U.S. voters
strongly support universal
background checks. The
survey by Quinnipiac Uni-
versity found that 91% of re-
spondents said they favored
such checks, a majority simi-
lar to what other polls have
found in recent weeks.

But the poll went on to
note that 48% said they be-
lieved background checks
could lead to eventual efforts
by the government to confis-
cate weapons.

michael.muskal

ic findings are

ades of polling.

viD LAUTER

TON — Ama-
ericans support

largely by a
; the baby
n feels about

> rding to the
survey medeased Thursday
by Pew Research Center.
The Snding

has .Ann that po-
sition. As recently as a dec-
ade ago, only sbout a third of
American adults backed
making marjusnsa legal.

Two big swings in opinion
probably contribute to sup-
port for- legalization. Most
Americans no longer see
marijuana as & “gateway” to
more dangerous drugs, and
most no longer see its use as
immoral. As recently as
2006, half of respondents
said in a Pew survey that
marijuana use was “morally
wrong.” Now, only a third do,
while half say marijuana use
is “not a moralissue.”

By an overwhelming ma-
jority, 72% to 23%, respon-
dents said the federal gov-
ernment’s efforts against
marijuana “cost more than
they are worth.” Similarly,
by nearly 2 to 1, respondents

Turnaround

Support for legalizing marijuana has st

over the years, polling shows:

w== No. == Yes

Source:

should not enforse &

marijuana laws

that allow use of the dn.
The Obama &

tion has been vague

federal law enfor

states such as Wash

and Colorado that have le-
galized marijuans for recre-
ational use, or in states such
as California that allow
medical use. Federal pros-
ecutors in Califormia have
brought charges against
some sellers of medical mar-

Gen.
owl-
yeen

cation of
would come
soon.” That ha

allowed it to be used for
medical purposes.
A shm in m lﬂwmay

No: 45%

split exists on the issue, with
conservative Republicans
heavily against legalization,
while majorities of Demo-
crats, independents and lib-
eral and moderate Republi-
cans back it. Conservatives
have strong sway among Re-
publicans in the House

Still, advocates of legal-
ization cheered the latest
poll results. States will al-
most certainly continue to
move faster than Congress,
said Ethan Nadelmann, exe-
cutive director of the Drug
Policy Alliance, which advo-
cates legalization. “But this
debate is going to open more
quickly now on Capitol Hill.”

On two issues, opinion is
more uniform than on legal-
ization: the belief that cur-
rent enforcement efforts are
not worth the cost, and ac-
ceptance of the idea that
marijuana has legitimate
medical uses. Poll respon-
dents agreed on the medical
marijuana issue 77% to 16%,
with support cutting across
partisan and generational
Jlines.

Che proportion of people

who say they have used mar-
ijuanainthelast year (about
1in10) or at any point in their
lives (about half) is virtually
identical in states that have
legalized some marijuana
use and those that have not,
suggesting that more liberal
laws have simply made us-
age more visible, not in-
creased it.

Younger Americans back
legalization more than their
elders, although the poll
shows legalization gaining
support among all genera-
tions. Among those age 30 to
49, parents are less likely to
support legalization than
nonparents. Those with chil-
dren 18 or younger at home
are closely divided, 50% to
47%, while those without
children at home support le-
galization, 62% to 35%.

The effect of parenthood
may also be part of the most
striking shift in opinion —
the change among members
of the baby boom genera-
t ing the 1970s, when

phone, MI wiprum
and land Bmes sy
American sdulis The
sults have & maags E

of plus or i

age points

david Jauter




RELATIVE DEGREE OF ADDICTIVENESS
FRACTION ADDICTED AFTER ONE OR MORE TRIALS

* Nicotine 32% 30%
* Heroin 23% 35%
* Cocaine 17% 22%
* Alcohol 15% 4%
* Marijuana 9% 8%

Results depend on modes of administration, demographics of

users, definition of endpoint etc.



DRUG USE
FROM BENEFICIAL TO ABUSIVE

Spectrum of Psychoactive Substance Use

Casual/Non-problematic Use  Chronic Dependence

« Use that has become habitual and
compulsive despite negative health and
social effects

= recreational, casual or other use that has
negligible health or social effects

SN —

Beneficial Use Problematic Use

« use that has positive health, spiritual + use that begins to have negative
or social impact: consequences for individual, friends/family,

e.g. medical pharmaceuticals; or society

coffeeftea to increase alertness; e.g. impaired driving; binge consumption;
moderate consumption of red wine; harmful routes of administration
sacramental use of ayahuasca or

peyote







PRINCIPLES OF EFFECTIVE TREATMENT
FOR ADDICTION

 Treatment isn't limited to a user’s drug abuse

There is (currently) no universal “cure” —the

approach must be tuned to the user’s characteristics
and environment

Behavioral therapy is the primary treatment
approach

Medications (drugs) may be helpful

Treatment/compliance monitoring may be lifelong
and involuntary



ADDDICTION RECOVERY GROUPS

* Twelve-step groups

— Step 3: “Made a decision to turn our will and our
lives over to the care of God”

— Alcoholics Anonymous
— Overeaters Anonymous
— Gamblers Anonymous

e Secular groups
— SMART Recovery
— Narconon



HOW MAY MEDICATIONS BE HELPFUL?

* Prevention?
e Withdrawal

— Physical symptoms

— Psychological symptoms
* Maintenance

— Total abstention

— Non-problematic use

— Relapse prevention



DRUG HARM TO THE USERS & OTHERS

. Ham to Harm to  *With a maximum

possible harm rating
others users of 100

Harm Caused by Drugs

Alcohol

Heroin

Crack Cocaine
Methamphetamine
Cocaine

Tobacco
Amphetamine
Cannabis

GHB
Benzodiazepenes
Ketamine
Methadone
Mephedrone
Butane

Qat/Khat
Anabolic Steroids
Ecstasy

LSD
Buprenorphine
Mushrooms

Adapted from "Drug harms in the UK: a multi-criteria decision analysis”, by David Nutt, Leslie King and Lawrence
Phillips, on behalf of the Independent Scientific Committee on Drugs. The Lancet.




FDA APPROVED MEDICATIONS

Nicotine addiction
Alcohol addiction

Opioid addiction (eg morphine, heroin,
vicodin oxycontin, fentanyl)

Meth/cocaine-- none approved



NICOTINE ADDICTION

Withdrawal Maintenance
* FDA Appr0ved nicotine nicotine
buproprion buproprion
varenicline lobeline ?
* Human Trials cytisine rimonabant

® Animal Studies nicotine vaccine



ALOHOL ADDICTION

Withdrawal Maintenance
* FDA ApprOVEd naltrexone disulfiram
acamprosate

acamprosate/naltrexone

* Human Trials oxytocin modafinil

nalmafene

quetiapine

baclofen
LSD

e Animal Studies



CLINICAL TRIAL
ACAMPROSATE/NALTREXONE/COMBINATION*

Acam Nal Combo

e Abstinent 12 weeks 51% 66% 68%

* Days abstinent 45 50 54 days

* First drink 27 27 37 days

*Together with cognitive behavioral therapy



OPIOID ADDICTION

Withdrawal Maintenance
* FDA Appr0ved methadone methadone
darvon buprenorphine
heroin
buprenorphine/naloxone
* Human Trials lofexidine

e Animal Studies heroin vaccine



COCAINE ADDICTION

Withdrawal Maintenance

* FDA Approved
e Human Trials doxazosin rimonabant

plus some 100+ more

 Animal Studies prelimbic stimulation

cocaine vaccine



MARIJUANA ADDICTION

Withdrawal Maintenance
* FDA ApprOVGd marinol
e Human Trials rimonabant

marinol/lofexidine

e Animal Studies



AMPHETAMINES ADDICTIONS

Drugs are used to treat withdrawal symptoms
— Depression

— Lethargy

— Insomnia

— Anxiety

Human studies : Buproprion Varenicline Naltrexone
Paliperidone Atomoxetine Lobeline Ibudilast

Animal studies: Methamphetamine vaccine



IBUDILAST

Used to treat asthma and stroke, mainly in
Japan

May act through the glial cells of the brain

UCLA-2013—results with 7 meth addicts
showed that ibudilast “may dampen craving
and improve cognitive functioning”

Safe in combination with meth
Now recruiting for a larger efficacy trial



PHARMACEUTICAL RESEARCH
APPROACHES

* Methods based on serendipity, analogy and
receptor —drug relationships

 Methods based on understanding of brain
structure and function



“Drug abuse produces Iong—term_changes in the reward circuitry
of the brain....Beyond improving understanding of the biological
basis of drug addiction, the discovery of molecular alterations
provides novel targets for the biochemical treatment of this
disorder....Armed with insight into the biology of addiction,
researchers may one day be able to design medicines to counter
or compensate for the long term effects of drugs of abuse on
reward regions in the brain.”

Eric J. Nestler and Robert C Malenka Scientific
American 78-85 March 2004
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AXON TERMINAL

SYNAPTIC CLEFT
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NEUROTRANSMITTERS

* Chemicals produced in the body that transmit
signals across a synapse

 Some principal brain neurotransmitters
— Glutamate
— GABA
— Serotonin
— Opioid

* Dopamine—the key to understanding
addiction




DOPAMINE EFFECTS
e Qutside the brain

— Kidneys and heart
— Immune system

* |nside the brain
— Motor function
— Pleasure
— Decision making
— Creative drive
— Sociability
— Processing of pain
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“A better understanding of the main circuits affected by chronic
drug use and the influence of social stressors, developmental
trajectories, and genetic background on these circuits is bound
to lead to a better understanding of addiction and to more
effective strategies for the prevention and treatment of
substance-use disorders.”
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SCIENCE AND NATION

Why your brain loves a new song

Study based on MRI scans points
to activation of a reward system.

By PAUL GABRIELSEN
SCIENCENOW

When jazz legend John
Coltrane first heard Charlie
Parker play the saxophone,
the music hit him “right be-
tween the eyes,” he once
said. According to neuros-

cientists, Coltrane was ex-
actly right.

When we hear music that
we like, even for the first
time, a part of the brain’s
reward system is activated,
anew study has shown. The
region, called the nucleus
accumbens, determines

how much we value the
song - even predicting how
much a person is willing to
pay for the new track.

“It’s a lovely, lovely piece
of research,” says music
psychologist David Huron
of Ohio State University,
who was not involved in the
study. The results will help
scientists understand why
humans attach so much val-
ue to abstract sequences of
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sound waves.
Neuroscientist  Valorie
Salimpoor joined Robert
Zatorre at McGill Universi-
ty’s Montreal Neurological
Institute in Canada con-
firmed in 2011 that dopa-
mine, a reward neurotrans-

- mitter, is the source of such

intense experiences - the

“chills”-associated with a

favorite piece of music.
Salimpoor, now at the

Rotman Research Institute
in Toronto, monitored how
volunteers’ brains reacted
to the music using MRIL
Multiple brain regions acti-
vated when they discovered
a new favorite song, but on-
ly activity in the nucleus ac-
cumbens was well-correlat-
ed to how much the partici-
pants were willing to pay,
her team reported online
Thursday in Science.









