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®E> e _-{]_1, The Neurochemistry
~and the Physiology
of Addiction

In This We first explore the basic pharmacology of psychoactive drugs of addiction and
detail how they are distributed through the blood, how they enter the brain, and
LS 1w the body and the brain cells try to counter their effects by adapting, metaboliz-
inmg, and wltimately excreting them.

The central nervouws svstem {CMS)—ithe brain and the spinal cord—are examined
to introduce the physiological framework for the evolving science of addiction and
recovery. How peychoactive drogs and compulsive behaviors affect the brains neu-
rochemisiry through neurotransmitters, receptors, and synaptic I'unv:ﬂnmmrnh'ing
the sclences ol epigenetics, synaptic plasticity, and allestasis is explained. The sur-
vivalfreinforcement cirewit (also called the rewarddreinforcement circuit) of the
brain’s addiction pathway is detailed because it is the heart of the addictive process.

Addiction is presented as anomalies of four areas of the addiction pathway:

# a survival‘reinforoement cireoit invelving an overactive “go™ switch in the old
brain

# a damaged or underactive “stop” switch in the control circwit in the new brain
# impaired communication between these twio key cirowitries
# damaged, stay-stopped brain areas that make recovery extremely difficult for
some addicis
The memory process of craving along with cognitive impairment of decision-
making in early recovery is presented to explain the brain processes invelved in
craving, slips, and relapses.

This chapter also presents and defines the spectrum of drug use hehaviors, from
experimentation to abuse and addiction. The way these behaviors ane classified and
diagnesed in the 2013 DSM-3 as "Substance-RBelated and Addictive Msorders™ is

discuzsed.
Also covered are the theories of addiction and how vulnerability to addiction is a
E- '_E combination of heredity, environmental stressors {irauma, stress, abuse, and nuwiri-
. tional imbalances), and expesure to drugs or certain compulsive behaviors that

activate one's vulnerability.

WAL D i hion oo mye T vba
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2.2 CHAPTER 12

How Psychoactive Drugs

Affect People

"I thistk ome of the key things that both addicts ard ronaddicts
itist understand is that this condition kisoun as addiction
{and related disorders) is an actusal E-u:lﬂq:u:‘dl'r:uf illmess.
There are real differences in the brains of some p:upﬂ.e that rob
them of their ility tor control their use urd'mfjﬁ ar akcehal or
(= sive behaviors and then corspire dgainst them once Hrey
eviter recowery, Credling di overprouening need Lo resume LT,
It ks important for them to know that :Ik.ui aren't stupld or crazy
bt that their beain functions and aperates differently.”

Tharry] Inaba, Pharm 1, Addicrions Recovery Center, Medird, DR

Eighty years ago Dr. William Silkworth, a physician at a hos-
pital for alcoholics in New York City, suggested that alcohol-
ism [addiction] came from a combination of an obsession
of the mind coupled with an allergy/illness of the body !

“All these | alcoholics ), and Iy athers, heave oune siymptom
T GO tfmr cannof sharf .:i.rirll;ing writhout dml'-nping
H'Hz pﬁemmm nfn:imfﬂﬂ. This Fhenumm. as wre have

ted, may be the mamifestation of dn allegy amich
prtiates | pm]:-fr. and sets them apart as a distinct
[t has never been, by any treatent with atich we
are md'r.:u permanently eradicated. The only relief we
have to Euﬂgﬂt is entire abstinence.”

Williarn 1. Silkcoccmbe, MDY, Alcolsdics Anonyessis” By Book, 1950

Tor Dr. Silkworth an allergy implied that seme susceptible
indiwiduals will automatically exhibin negative phvsiological
reactions to aleohol with no regard 1o their personality, will-
power, or morality. What is most remarkable about this view-
point is that the science of addiction was in its infancy in the
1930=, but over time Dr. Silkworth’s observations and con-
clugions have been validated by modern newroscience,
pavchological studies, brain-imaging technigues, and, most
comclusively, the behaviors of those afflicted with a sub-
stance use disorder (SUD). In 2008 President George W Bush
signed into law the Addiction Equity Act, validating addic-
tion as a true medical disorder in hopes of ending the long-
term stigma and discrimination targeted at those canght up
im an addiction.’

“Me and her dramk, tovether, went out together, but she & the
mormal one and 1'm the one that has that allergy. [ cannot just
have ome, Chver the gears | slarfed becoming a ﬂ:ckmt drinker,
obpozious, violent. [ could ot admit | hmf:: PmHzm.'

Jefieyeqr=nld male recovenmg albcobsolic

The m::i'h:fltq ter stops is the esserice ufwfm[ dddiction is,
.ﬂ.lhl— ﬁamf; .-.J.mﬁ wias wrove aid all,”

Ansnymeus
In the 1930s Bill Wilson and Dr. Bob Smith incorporated Dr.

Silkworth's theory inte the creation of Alcoholics Anonymous
{AAD, a 12-step nonprofit organization aimed at helping alco-

holics recover. AA has proven remarkably effective; and
although AA describes isell as a spiritual program of recowv.
ery, It recognizes the need o understand the physiological
roots of addiction.

is if that Iu!:urn!-:qu animals, o whom social, ecomomic,
ﬂmf educational variables are inoperafive, mfun!:qu {indeed

avidly) Hff-d:ﬁmrnstfr the same dml_rﬁ theil humcier beings use
urm‘ abuse and will not self-administer other drugs? This asgues
-:r}mpa[hnymﬂ profoundly intpartant binkogic basis for

H-I:EI:J

Elior 1. teardner, Ph.D., Mational Insdione on Dnag Abese.
Behavioral Mevroschznce Fesearch Branch

Crwver the years drog abuse and dependence have been exams-
Ined from historical, sociological, psychological, moralistic,
spiritaal, physiological, and now neurochemical perspec-
tives, which continue to confirm the wisdom of Dr. Silkworth's
perception of addiction and suggest the direction of future
research.

Alcoholism [addiction] comes from a
combination of an obsession of the mind
coupled with an allergy of the body.

“lo develop more-effective prevention and treatment st

we muest deepen our understanding of how drugs affect the
-I:errlpfe:: [Rrer mr.lf'hlﬁs- uf!h-r breiing, Theirks Lo remrckable
advances in biosclence, and particularly in the newrosclences
over the past decade, this & a realistic goal.”

Mora I, Wallow, MLEY,, Dhinecing of the Matiosml Tesine: an D A

How Drugs Get to the Brain

Psychoactive drugs are natural, semisynthetic, and syn-
thetic substances that directly alfect the neurochemisiry
and the anatomy of the CNS, causing mental, emotional, and
physical changes. The subfield of physiclogy that determines
the drugs’ effects and abuse potential is pharmacokinetics—
the process by which a drug is absorbed, distributed, metab-
elized, eliminated, and excreted by the body, These are the
key factors in this process:

# route of administration

# speed of transit to the brain

o e of metabolism

® process of elimination

# alfmity for nerve cells and nearotransmitiers

The more rapidly a psychoactive drug reaches its target in
the CNS, the greater its reinforcing {addictive) effect.?

Routes of Administration and Drug Absorption
The five most common ways drugs enter the body are inhala-
tion, injection, mucous membrane absorption, oral inges-
thon, and contact absorpuion {(Figure 2-17.
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Estimated Number of Hectares
under Cultivation

COLIMTRY FLUIES A
Boliia 11,600 17,000
Colombi 102,000 64,000
Pe 45,7100 B4,

inflation}. Cocaine production increased from 0.75 Ib. in
1BE3 e 158,352 Ihs, in 1BHG Current prices have risen,
making the meney invelved in the trade just as remarkable
and difficult to calenlate with accuracy

# In recent vears Americans spenl an estimated 540 billion
annually (retail) on cocaine.

# At the wholesale level, cocaine prices vary from 512,000
to 335,000 per kilogram (323,000 average} of refined
cocaine, with an average purity of 84%.

& At the street level, prices vary from 550 wo S200 per
gram (593-per-gram average) in the United Siates, with
am average purity of 36.3%.

¢ "Rocks” of crack cocaine, varying in size from 0.1 1o
0.5 gm, sell for $10 w 520 each.

@ The average hardcore cocaine user spends about $186
per week, 13171825

Estimates of the number of casual and hardeore cocaine us-
ers vary widely, depending on the survey and the definition
of hardcore nser. ls someone who hinges once a month a
hardcore user? For example, in 2012 the National Household
Survey on Drug Abuse estimated that there were 1,65 mil-
lien menthly cocaine users in the United States, The Drog
Use Forecasting progrvm, charged with questioning arresi-
ees n city Jalls about cheir drog vse and then conlirming the
findings with urinalysis, however, estimated twice as many
hardcore users. The consistency of survey methods from
year Lo year is more valuable in judging trends in use rather
than ab=olute numbers, ™9

History of Use

Many landmarks in the history of coca and cocaine are as-
sociated with the purity of the substance and methods of
use, which include:

# chewing the leal or chopping it with ash and placing it
on the gums

# drinking the refined cocaine alkaloid in wine or tea

# injecting a solution of the dmg into a vein

# snorting cocaine hydrochloride

¢ smoking freebase or crack crystals

Chewing the Leaf

Remnants of coca leaves dating back to the Huaca Pricta
settlement on the morthern coast of Peru show that native
cultnres of South America have used cocn leaves since 2,500
B.C. to lessen hunger, tight off fatigue, increase endurance,
and enbance social occastons. Matives chewed the leal for

the juice, adding some lime or ash (from ground shells) o
increase absorption by the mucosal tissue in their cheeks
and gums it takes three to bve minutes for the drog o al-
fect the brain). A habitual user might chew 12 1o 15 gim of
leaves three or four times a day The maximom amount of
cocaine available for absorption would be well under 1 gm.

The Incas in Peru integrated the coca leal into every part of
their lives much as modem-day Americans integrate collee
and tea into everyday life. Use by the Inca civilization was
originally confined to priests and the nobility, but when the
conguistadors subjugated the Inca Empire in the sixteenth
century, they mandated a large increase in cultivation of the
leaf, They grew it for personal profit, o penerate govern-
ment taxes, sind o enable the subjugated Incas w work for
them more efficiently at high altitades, particularly in the
Spanish silver mines. '@

Even today 90°% of the Indians living in coc-growing re-
gions chew the leal. In many native homes in Belivia, visi-
tors are ceremoniously offered pleces of leaves 1o chew he-
[ore refreshments are served. The cocaine blocd levels for a
coca leafl chewer are about one-fourth those of cocaine smaok-
ers and cne-seventh those of intravenoos (1Y) users ™ In ad-

A sheamen holds up coca leaves during a ritual for good leck m 2012
i Liga, Perw, Historically, chewing coca legves is common i wamy
cerenaries and celebrations and is the stmidatory substance for
neeiny social interactioms.

% 2002 Earal Mavamo, Assaciaied Prass,




dition o serving as a stmulant and conurolling hunger,
ahout 4 oz of chewed leaves provide the recommended daily
dase af all vitaming and mineralz. = The cultivation, wrade,
and chewing or brewing of coca leaves is legal in Baolivia,
Peru, and normhwestern Argentina. Coca y hica {coca leaves
and bicarbonate of seda or other alkaline substance) are sold
at markets, mewsstands, and other small shops.

Fecently, the United MNations Office on Drugs and Crime
agreed 1o accept the tradidonal chewing of coca leaves as a
permissible wse of the drug This single exception to the
1961 Single Convention on Marcotic Drugs of the United
Mations was a victory for Belivian president Morales, who
felt a cultral wadition of his country was being destroyed.

Coca to Cocaine

Back im 1859 Albert Miemanm, a graduulr shpdent in
Gottingen, Germany, isolated cocaine from the other cherni-
cals i the coca leal, This |'||.:-W|.'r'|'u| refined alkalaid, cocaine
hydrochloride, was 200 times more powerful by weight
than the coca leal, thus sering the stage Tor the widespread
wse and abuse of the drog The refined cocaine could be in-
gested, injecied, or smoked, Twenty yvears later word ol the
drug spread, due in part o the physician Karl Eoller, who
discovered its anesthetic properties, and w Sigmund Freud,
whao promoted the medical and psychiatric uses of rehned
cocaine hydrochloride in his book Uber Coca. The drug was
recommended to treat a variety of ailments, including de-
pression, wherculosis, gasiric disorders, asthma, and mor-
phine or aleohol addiction ™ It was the drugs stimulating
and mood-enhancing qualities that mest interested Freud,
but because cocaine was a new drug that had not been stud-
fed over time, he made a number of errors in judgment.

“Coca is a far more potent and far less harmful stimlant than
&I['l’.l"ll'.li r]r:|r.|l ils uu'r.frﬁpmmi whilization is hindered af [:ln".r'nl' I.IHII.I'
by its high cost. . .| have already stressed the fact that there is
iy slale nf erre:ﬁjrm wibien the rﬁEﬂ: s rllF-: o B o rJfFﬂ

Skgmund Preod (Freod, 1884)

Upp=rs 3.9

The overly optimistic judgments of Freud and others were
made early in the experimental process belore cocaine
dependence and addiction were recognized problems. As the
drug beeame more widely available, some people became
chronic users, making the true nature and Habilities of
refined cocaine obvious even o Frewd and his colleagues,

Drinking Cocaine

The Fact that cocaine hydrochloride can be dissolved in wa-
ter or alcohol made other routes of vse pessible, namely
drinking. injecting, and contact absorption. It takes 15 wo 30
minutes for the metabolites of cocaine o reach the brain
after oral ingestion.

Beginming in the late 1860%, cocaine wines became popular
in France and Taly; bot it was not until a clever chemist,
manufactorer, and  salesman, -‘I.I'IH_L"-H Plariani, conooeted
Vin Mariani and promoted its vse through the first celebrity

Coca-{ola® was
imtroduced o the FIIIHIE %
a patenl medicine in T8RS
[1 cortained cocdine [rom
the circa bush ard caffeine
framm the Fola mud, kence
It rarae. Each 8 oz, glass
camtalied 9 wellllg s
dmgl af cocminee v 50 o
[ magg for a line of
smoraiele cocrine, The
drink was aedvertised o5
bravin bomic urkl 1903,
when the cocaine was
rernireed amd the beverage
wids lented singply as
delicions arel vefreshing.

This 1897 pestcard by Alphonse Micha is an advertisenent for a cocaine-Taced wine, Wine of the Incas. There were dozens of cocaine wines ar
the emd of the nineleenth century.
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endorsements (e.g., Thomas Edison, Robert Louis Stevenson,
and Pope Leo XD that the first cocaine epidemic began,
Although the wine comained only a modest amount of
cocaine (two glasses had the equivalent of one line of
cocaine), its eflect was more than modest because of the
alcohol content. '

Suddenly, in the 18805 and 1890s, patent medicines laced
with cocaine, opium, morphine, heroin, Cannabis, and
alcohol hecame the rage. They were wouted as cure-alls for
gilments ranging from asthma and hay fever 1o fatigue,
depression, anxiety, and dozens of other illnesses.

Because these patent medications controlled pain and in-
duced euphoria, the perception that they cured illness rather
than just controlled the symptoms was perpetuated. In the
late 18005, the prolonged wse of cocaine and other pre-
scription medications created a large group of dependent
users and addicts, most of whom were women,

Injecting Cocaine

The invention of the hypodermic needle in 1853 had a
more immediate effect on the vse of morphine than on
cocaine for two reasons, First, the refinement of morphine
from opium occurred 50 vears earlier than the refinement of
cocaine, and, second, the use of an opiate such as morphine
was commenly used during the Crimean War and the U5
Civil War as a powerful painkiller for wounded soldiers.

Medically, the subcutaneous injection or application of co-
calne on molst tissues caused topical anesthesia, useful for
minor surgery. When physicians first began wsing cocaine
medicinally, many were unaware of the overdose patential,
even from topical wse, and a number of deaths ocourred.
Some physicians, including William Halstead, one of the “Ta-
thers ol modern surgery,” became addicted 1o the substance,

Injecting cocaine intravenously results in an intense rush
within 30 seconds and produces the highest Blood cociine
level. The rush is more intense than when chewing the leal,
drinking cocaine wine, of snofting cocalne hydrochloride.
Il cocaine s injected subcutaneously or intramuscularly,
the high is delayed three to five minutes and is not quite as
intense.

Snorting Cocaine and Mucosal Absorption

The early 1900 gave rise w0 a popular new form of cocaine
use: snotting the powder into the nostrils. Called “tooting,”
“blowing,” or “horning,” this method delivers the drug o
the masal mucosa and ingo the brain in three 1o five min-
utes. Peak eflects take a few more minutes to oocur.

“Wheit srorting [ have dewre inritates my nose and is very
uncomfortable. [t's much delayed, where shooling & quicker.
Inn fact, after 20 mimites [unth snodting], | uas still getting
1115 er fo the proint wrhere | did nof unnt do be”

ol receviring amaine addicr

Snorting cocaine is a sell-limiting method of use: the drug
constricts the capillaries that ahsorb the drog, so the more
that is snoried, the slower the abserption; blood levels of

cocaine from snorting are much lower than those from IV
use, As The constricting elfect of cocaine wears off, the nasal
tissues swell, cansing the runny, snilfling nose characleris-
tic of cocaine snorers. Chronie use can kill nasal tissues
and in a few cases perforate the nasal septum that divides the
nostrils®

Besides absorption through mucosa in the nose, gums, and
cheeks, cocaine can be absorbed through mucosal tissue in
the recium and the vagina and act as a wopical anesthetic.
Rectal application is used by some males in the gay commu-
nity."* Cocaine can also be absorbed through the outer skin
(epidermish— not at levels high enough to canse effects in the
brain but high enough o be detectable in the bloodstiream,
which could skew the resulis of a drug test.

Smoking Cocaine

Although there is some evidence that coca leaves were
burned and the smoke inhaled by Peruvian shamans to alter
their state of consciousness in order 1o commune with their
gods, it was not until cocaine was refined that experimenters
looked for ways 1o inhale the more concentrated smoke. In
1914 the pharmaceutical company Parke-Davis introduced
cigarettes that contained refined cocaing; but the high tem-
perature {195°C, or 383°F) necessary to convert cocaine hy-
drochloride to smoke resulted in the destruction of many of
its psychoactive properties, Consequently, chewing, drink-
ing, injecting, and snoring cocaine remained the principal
routes of administratlon until the mid-1970s, when street
chemists converted cocaine hydrochloride w freebase co-
caine. This process lowered the sublimation point 1o 98°C
and made the drug smokahle. Unlike the original cocaine
hydrochloride cigarettes, frecbase cocaine could be smoked
without destroving most of it psychoactive properiies,

In the early and mid-1980s, an easier method of making free-
base cocaine (called “dirty basing”} was developed, setting
the stage for another cocaine epidemic. This new form of
smokable cocaine was called “crack.”

When absorbed through the lungs, cocaine reaches the
brain in only 5 to B seconds compared with the 15 w 30
seconds it takes when infected inte a vein. Smokable cocaine
reaches the brain so quickly that it canses more-dramatic ef-
fects before it is swiftly metabolized. This rapid wp-and-
down roller-coaster effect of smoking resulis in intense
craving and an extreme binge pattern of use.

The ﬁlst time | smoked crack cocaine, when | put the glas
jripe p for i, it made sy lips b, it made them momb,
and .sm:rlr %Fm;h. rock cocaine or crack is gross; it Is the
smell that yfene | never gw { F;h‘ ﬂki-zf.-i aver and rfm fike |
escaped and [ could just float.”

27-vear-odd lenmle recovening crack smolker

Smoking crack cocaine and injecting
cocaine hydrochloride are the most popular
methods of using the drug. They are also
the fastest and most powerful.



------

[Be e aeey Downers:
~ Opiates/Opioids &
~ Sedative-Hypnotics

The three major downers (depressanis) are opiatesfopioids, sedative-hypnotics,
and aleahol.

This chapter focuses first on the relationship between physical/emotional pain re-
liel, opioids, and drug dependence, exploring the history and the current use!
abuse of oplates and opicids, including epium, morphine, codeine, oxycodone,
hydrocedone, and heroin.

An investigation of sedative-hypnotics follows, particularly benzodiazepines and
the Z-hypnotics. The benefits and the dangers of these drogs are outlined along
with am examination of the pharmaceutical induwstry.

Chapter 3 provides an in-depth look at alcohol.

A got injured, and the doctor prescribed me Vicodin,™ and | took that; and after & little ahile
| realized that it had a nice effect. | ed how | felt and so [ figured i | took more, the effect
would be stronger and then when [ ran out of tht prescription, | found friends that were
redlly into the opiates and the pals and so | started mixing them, taking different stuff like
Percocet™ and ﬂhl.lrjﬂdﬂm ard sive thadorie I‘..l.u-t I'r.'rﬂe[ thet s!r:.l.rﬂ-rr, e = [ Leriss cffu-l:[.'
2h-pear-old recovering cpicild addic

o The number one cause of preventable deaths in America is abuse of prescription
drugs. Almost hall of those 40,000 deaths are due w prescripuion opioid painkillers,
most of them diverted Trom legivimate sources (Wicodin,® Lortab,® Morco,® oxyce-
dome [OxyContin®[), and methadone). Methadone prescribed [or pain, rather than
lor methadone maintenance, leads the list

@ “Pharm pariles,” gatherings of mosily weenagers who arrive with sedatives and opioid
pills from their parenis" medicine cabinets or from street dealers, are sull widespread.

E Y -E o Alghanistan’s opium harvest supplies 92% of the worlds heroin in spite of allied
efforts 1o destroy the elds and the warchouses.

@ Celebrity deaths from misuse of prescripion drogs and heroin frequently make

E headlines—FPhilip Seymour Hollman (20143, Cory Montelth (20133, Whitney
Houston {2012}, Michael Jackson (2009}, Brittany Murphy (2000}, and Heath
WAL T ot on oo mye Fucls Ledger (2008},

4.1



4.1 CHAFTER (4

® More than 4 billion prescriptions for drugs were written
in 2012 in the United States, at an estimated cost of
5340 billion. Worldwide that hgure is expected o surpass
1.1 trillion by 200141

Unlike wppers, which stimulate the central nervons system
(CMS), downers depress the overall Functioning ol the
CME, causing sedation, muscle relaxation, drowsiness, and,
il used to excess, coma. Some downers induce a rush/high
and often disinhibit impulses and emotions. Uppers release
and enhance the body's natiral stimulatory nevrochemicals,
whereas depressants produce their effects throngh a wide
range of hiochemical processes at different sites in the brain,
spinal cord, and other organs such as the heart.

Some depressants mimic the body's natural sedating or inhib-
iting neurctransmitters {e.g., endorphins, enkephalins, and
GABA [gamma amino butyric acid]y: others directly suppress
the stimulation centers of the brain; and some work in ways
that scientists don't fully understand. Because of these varia-
tions, depressants are grouped into subclasses hased on their
chemisury, medical use, and legal classification.

o Major classes inclode apiatesfopioids, sedative-
hypnotics, and alechaol.

# Minor classes include skeletal muscle relaxants, antihis-
tamines, and overthe-connter (0T downers.

Major Depressants

Opiates/Opioids

These drugs are refined from or are synthetic versions of
the opium poppys active ingredients and include opiom,
maorphine, codelne, hydrocodone (Vieodin®), oxvoodone
(OxyContin®), Opana® (methyl morphine}, methadone, and
hervin. They were developed mainly for the treatment of
moderate and acute pain, diarthea, coughing, and a number
of other conditions. Maost (gl users take these oplatefoplold
drugs 1o aveid emotional and physical pain, to experience
euphoric effects, and to suppress withdrawal symptoms.

Sedative-Hypnotics

Sedative-hypnotics represent a wide range of synthetic
chemical substances developed to treat anxiety and insom-
nia. The first, barbituric acid, was created in 1864 by Dr
Adolph von Bayer. Other barbimurates (phenoharbital and
Seconal®) lollowed, until more than 2,500 had been created.
Bromides, paraldehyde, and chloral hydrate were also widely
used wntil the lame 19405, Since 1950 dozens of different
sedative-hypnatics have been created, including meprobam-
ate {(Miltown®), glutethimide (Doriden®) methagualone
(Cuaalode®), flunitrazepam (Rohypnal®), GHB, and espe-
cially benzodiazepines (e.g., Valium® and Xanax®}. All have
toxic side effects when misused and can canse tissue depen-
dence, Methaqualone and flunitrazepam are lllegal In the
United States.

Benzodiazepines are the most widely prescribed sedative-
hypnotic  drugs. Newer, non-benzodiazepine sedative-
hypnotics include the Z-hypnotics, such as zaleplon

(Sonata), zolpldem (Amblen®), eszopiclone (Lunesta®), and
zopiclone (Imovane®). Other recent additions are pregabalin
(Lyrica®) and ramelteon (Rozerem®), although over the past
15 vears nonsedative antidepressant medications including
venla-faxine (Effexor®), citalopram {Celexa®), and sscitalo-
pram {Lexapro®) have taken over a substantial share of the
market.

Alcohol (see Chapter 5)

Alcohol, the nataral by-product of fermented plant sugars
and starches, is the oldest psychoactive drog in the world.
It has been widely vsed over the centuries in secial, culooral,
spiriiual, and religlous practices as well as for a medical
remedy, from sterilizing wounds 1o lessening the sk of heant
attack. Abuse makes aleohol the words second most
destruective drog in terms of health and social consegquences,
Toshaces is the most physically destroctive substance

Minor Depressants

Skeletal Muscle Relaxants

Skeletal muscle relaxants that act on the CHS include cariso-
prodol (Soma*), chlorzoxazone (Farafon Forte®), cycloben-
zaprine (Flexeril®), and methocarbamal {Eobaxin®), These
synthetically developed CNS depressanis are aimed a
areas of the brain responsible for muscle coordination and
activity and are uwsed to treat muscle spasms and pain.
Although abuse of these drugs is uncemmen, their overall
depressant effects on all pans of the CNS produce reactions
similar o those caused by other abused depressants. One of
the more often abused formulations, carisoprodol, is metab-
olized o meprobamate (a2 controlled-substance Schedule 1V
sedative-hivpnaotic) that has anxiolyiic, anticonvulzant, amd
musle-relaxing properties.

Sometimes carisoprodol shows up in drug-screening urine
tests, often in combination with other drugs, particularly
benzodiazepines and opicids, Becanse of the drugh abuse
protential, 17 stanes rescheduled carisoprodel o Scheduale 1V;
it remains an unscheduled drug ar the federal level. Abuse of
carisoprodol caused more than 28,000 visits 1w emergency
rooms in 2001, up from 10,000 in 2002 Other muscle re-
laxants are responsible for an additional 20,000 emergency
room visits each vear.

Antihistamines

Antihistamines are found in hundreds of prescription and
OTC cold and allergy medicines, including Benadryl® (di-
phenhydramine), Actifed,® and Tylenol PM Extra® They are
synthetic drugs that were developed during the 1940s for the
rreatment of colds and allergic reactions; they are also used
to prevent uleers and to treat shock, rashes, motkon slekness,
and even symptoms of Parkinson’s disease* In addition to
blocking the melease of histamine, these dmgs cross the
blood-brain barrier 10 induce the common and ofientimes
potent side effect of depression of the CNS, resulting In
drowsiness. They are used in sleep-aids, 1o control anxiety,
and to temper the side effects of some antipsvehotics.
Antihistamines are occasionally abused for their depres-



sant effects, often in conjunction with alcohol or opioids.
Because of thelr sedating ellecis, v is recommended that the
elderly use them only sparingly.

Over-the-Counter Downers

Monprescription  sleep-aids, such as Nytol®  Sleep-Eze ®
Unisom,® Equate,® and Sominex,® are available everywhere.
Depressants that were used in the 1580s are marketed as
sleep-aids or sedatives today. Scopolamine in low doses, anti-
histamines, bromide derivatives, and even aleohol constitue
the active sedating components in many of these prsducts,
and some are occasionally abused for their sedating effects.

Prescription Drug

Epidemic

When Whitney Howston died suddenly bn 2002, the autopsy
showed high doses of cocaine and low levels of Flexeril®
[muscle  relaxant), Xanax® {3  benzodiazepine), and
Benadry ™ {an antihlstamine), The olficial cavse of death was
drowning {in a hotel bathtub).

Besides alcohol and tobacco, the number
one cause of preventable deaths in America
is abuse of prescription drugs.

Michael Jacksoms death in 2008 was the result of cardiac ar-
rest, but the autopsy found a hall dozen psychoactive drugs
in Jacksen's system. He had taken lour benzediazepines and
twer muscle relaxants, but the real culprie was Diprivan®
{(propofol}, a powerful anesthetic administered for short-
duration surgical procedures * His physician was comvicted
ol invaluntary manslkaughter.,

I Heath Ledger's system were two opioid painkillers, three
benzodiazepines, and an over-the-counter sleep-aid.

These three high-profile cases illustrate how even those with
access o good medical advice and care can die [rom pre-
seription drug abuse, In overdoses it is rare that only one
psychoactive substance is involved.

Draners: Cplates Opionds and Sedative-Hypnotics 4.5

Prescription drog abuse has increased dramatically since
2004, Emergency room visits [or CHS preseription medica-
tioms went from 472,000 to 1,043,000 in 2011.% More than
half of these ER visits are due to opiates and opioids.
Another 425 000 are atributed o benzodiazepines, Deaths
from prescription drugs have climbed w 40,000, half rom
opioid painkillers. We are in the midst of a prescription
drug-abuse epidemic, where the consequences of misuse can
be as deadly as those from any street drug

Today the craze is pharmaceutical. . OwyContin,™ axgeodone;
and that's what youll see o lot of young kds coming into detoe
ﬁ:-r more s than iFi:lr heroin. But when ﬂ:ﬂ[ reift ot l'lir“!It'
resourre to get the pills, then they start shooting dope. Then

they see what the real street [ife and being dourdoun at 3

ifn the moming st darnwiing the police and rowhere te go.
They see what that = like.”

Iﬁ-g.‘-'.ir—ﬂ'd ple pecaverimg opledd shaser apd diug conrselor

Prescription drogs were once considensd the abusable drogs
of cholce Tor the middle and upper classes, but that §s noe
longer true. Prescription drug abuse is seen in every class
and across every strata of society. The majority of abused
preseiptions are for pain and secondarlly for sedative-
hypnotics (benzodiazepines) and, o a lesser extent, stimu-
lant prescription drogs (eg, medications for anention-
deficivhyperactivity disorder |ADHD] ). But maost depressant
psychoactive prescription drugs can create dependency in
thaose who inadverently or deliberately overuse them, Once
dependent the abuser must divert legitimate prescriptions,
buy from sireet dealers, or find online sources.

‘.'“q {,‘:ma#}.lrher Hheis :ﬂ'.l]l':j_ n'rn'||.|l bt I|.a-.u|:.rr dnsdias, snd he i
prfscnbﬂd ﬂ.lm'p'l]rld |:lrI|:1I f‘e).'.ir'lrh:', drlﬂI S0 Ui -:illul.'n.!js .I'i'..n'.i I'I!hlf
in the howse JFroeLinyg e because he ums -I,Pftr'ml. ne'm'hr l:-lrlu_,-r
an:n irurs, Aad djes J:_rlrru mu.rljmr' ww aerer rlhllr [£5] r_,r'l'
soimething from the doctor, we were stealing it from .el.r.:l.-l.-.i
parers, Arld ahen | say “we,” [ mean my brother and 1.~

23-vear-old recovering opsate ahoser

In the late 1800s and the early 19005, tens of thovsands of
patients in the United Staes and Europe became dependent
on a variety of psychoactive drugs containing cocaine, opium,

Whitney Hoiston, Michael
Jackson, and Heath Ledges
an jusd three |!|" the slars
whe [ost their lives due do
pavchoactve dimgs, aften
dowrers, ad elways wve
than fust one,
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