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0bjectives
When you have finished this chaptet you should be oble to:

. Describe how opium is obtained from poppies'

. List several historical uses for opium and describe early

recreational uses of opium and its derivatives'

. Explain the role of the opium trade in the wars between Great

Brltain and China in the l8o0s.

. Describe the relationship of morphine and codeine to opium

and the relationship of heroin to morphine'

. Explain howthe "typical" opioid abuser has changed from

OBotonica/Jupiterlmages/Getty lmages the early 'l9OOs to the present'

And soon they found themselves in ' Describe how sources of supply for heroin have changed

the midst of a great meadow of pop- over the past 30 years and list the current major source

pies. Now it is well known that countries'

when there are many of these flow- . Explain how opioid antagonists block the effects of opioid

ers together their odor is so power- drugs.

ful that anyone who breathes it falls

asleep, and if the ,I""p;;tr;;; ;: . Recosnize that endorphins and enkephalins are endogenous

ried away from the ;;';i-.; opiolds (and explain what is meant bv "endogenous")'

flowers he sleeps on and on forever. . Describe three current medlcal uses for opiolds.

But Dorothy did not know this,.no 
Describe the typlcal opiold wlthdrawal syndrome.

could she get away from the bright

red flowers that were everywhere ' Explaln how people dle from opioid overdose'

about; so presently her eyes grew . Describe the typlcal method of preparing and lnjecting llliclt

heavy and she felt she must sit down heroin.
to rest and to sleeP. , ' . Her eYes

closed in spite of herself and she

forgot where she was and fell among

the poppies, fast asleep. . . . They cairied the sleep- laid her gently on the soft grass and waited for the

ing girl to a pretty spot beside the river, far enough fresh breeze to waken her.1

from ttre poppy field to prevent her breathing any From the land of Oz to the streets of San

more of ttr" poison of the flowers, and here they Francisco to the mountains of West Virginia, the
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poppy has caused much grief-and much joy.
Opium is a unique substance. This juice from the
plant Papaver somniferum has a history of medical
use perhaps 6,000 years long. Except for the past
century and a half, opium has stood alone as the
one agent from which physicians could obtain sure
results, Compounds containing opium solved sev-
eral of the recurring problems for medical science
wherever used. Opium relieved pain and suffering
magnificently. Just as important in the years gone
by was its ability to reduce the diarrhea and subse-
quent dehydration caused by dysentery, which is
still a major cause of death in some underdeveloped
countries.

Parallel with the medical use of opium was its
use as a deliverer of pleasure and relief from anxi-
ety. Because of these effects, extensive unsanc-
tioned use of opium has also occurred throughout
history. Through all those years, many of its users
experienced addiction.

History of Opioids
Opium

Early History of Opium The mosr likely origin of
opium is in a hot, dry, Middle Eastern country sev-
eral millennia ago, when someone discovered that
for 7 to 10 days of its yearlonglife Papaver som-
niferum produced a substance that, when eaten,
eased pain and suffering. The opium poppy is an

annual plant that grows three to four feet high with
large flowers four to five inches in diameter. The
flowers can be white, pink, red, purple, or violet.

Opium is produced and available for collection
for only a few days of the plant's life, between the
time the petals drop and the seedpod matures.
Today, as before, opium harvesters move through
the fields in the early evening and use a sharp,
clawed tool to make shallow cuts into, but not
through, the unripe seedpods. During the night a

white substance oozes from the cuts, oxidizes to a

red-brown color, and becomes gummy. In the
morning the resinous substance is carefully scraped
from the pod and collected in small balls. This raw
opium forms the basis for the opium medicines that
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have been used throughout history and is the
substance from which morphine is extracted and
then heroin is derived.

The importance and extent of use of the opium
poppy in the early Egyptian and Greek cultures arc
still under debate, but in the Ebers papyrus (circa
1500 nc) a remedy is mentioned "to prevent the
excessive crying of children." Because a later
Egyptian remedy for the same purpose clearly con-
tained opium (as well as fly excrement), many writ-
ers report the first specific medical use of opium as

dating from the Ebers papyrus.
Opium was important in Greek medicine.

Galen, the last of the great Greek physicians,
emphasized caution in the use of opium but felt that
it was almost a cure-all, saying that it

resists poison and venomous bites, cures chronic
headache, vertigo, deafness, epilepsy, apoplexy,
dimness of sight, loss of voice, asthma, coughs of all
kinds, spitting of blood, tightness of breath, colic,
the iliac poison, jaundice, hardness of the spleen,
stone, urinary complaints, fevers, dropsies, leprosies,
the troubles to which women are subject, melancholy
and all pestilences.2

Greek and Roman knowledge of opium use in
medicine languished during the Dark Ages and thus
had little influence on the world's use of opium for
the next thousand years. The Arabic world, how-
ever, clutched opium to its breast. Because the
Koran forbade the use of alcohol in any form,
opium and hashish became the primary social
drugs wherever the Islamic culture moved, and it
did move. While Europe rested through the Dark
Ages, the Arabian world reached out and made con-
tact with India and China. Opium was one of the
products they traded, but they also sold the seeds of
the opium poppy, and cultivation began in these
countries. By the 10th century eo, opium had been
referred to in Chinese medical writings.

opium: a raw plant substance containing morphine and
codeine.

dysentery: an intestinal inflammation that can lead to
severe diarrhea with mucus or blood in the feces.
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lf There lsn't a Heroin Epidemic, Why Do the Media Keep Saying There ls?

For several years now in this book we have been skep-

tical of news reports warning of an impending "heroin

epidemic." These reports were usually triggered by an

apparent heroin-related death of a celebrity; use of

heroin by young, white suburban dwellers (seen as

evidence that a new generation is being affected); or

the spectacular seizure of a large drug shipment.

Despite these scary news accounts, filled with lurid

details and predictions of doom, the predicted epi-

demic never seems to materialize and fades from

memory. Once the "epidemic" has been forgotten,

television and newspaper reporters are primed to

alarm us about the next epidemic a few years later.

A few years have passed, and the most recent

apparent heroin epidemic is upon us. But now there

is an additional opioid that we have been made to

fear-fentanyl. Fentanyl produces a heroin-like high

but is considerably more potent, meaning that less

of the drug is required to produce an effect, includ-

ing overdose. To make matters worse, some media

reports suggest that illicit heroin is often adulter-

ated with fentanyl. This, of course, can be problem-

atic, and even fatal, for unsuspecting heroin users

who ingest too much of the substance thinking that

it's heroin alone. Given these observations, it is not

difficult to understand public fear about epidemic

use of heroin and/or fentanyl.
But questions remain regarding whether use of

these substances has indeed reached epidemic pro-

portions. lt might be helpful for us to first define the

term epidemic. This will aid us in our effort to deter-

mine whether we are in the midst of a heroin (or fen-

tanyl) use epidemic. Drug epidemic usually refers to a

sudden increase in the number of users of a particular

drug. Has there been a sudden increase in heroin use?

Probably not. Heroin use has always been less com-

mon than use of other illicit drugs such as marijuana

and cocaine, and its use has also been restricted to a

very small proportion of the U.S. population. An exam-

ination of both past-month and past-year heroin use

shows that use has remained stable from zot4 to

2015.3 Even if we go back further in time to zoo6 and

compare the number of past-month heroin users with

the number of users in zot5, we will see that about

5oo,ooo Americans reported heroin use in both

years. But, when we examine the number of past-year

heroin users from zo06 to 2015, we see that the num-

ber of users increased gradually from about 600,000
to Boo,ooo. The increase in past-year users, while

past-month use remained stable, suggest that we

should continue to monitor heroin for additional signs

of rising use. lt would be far more concerning, for

example, if both past-month and past-year heroin use

increased during the same period.

What about the prevalence of fentanyl use,

whether used intentionally or not? lntentional recre-

ational use of fentanyl is even more rare than heroin

use. lndeed, the numbers are so low that use of this

drug rarely shows up in our typical survey. Fentanyl,

however, has been reported as one of the contribut-
ing causes of death in an increasing number of

cases involving fatal opioid overdoses. The precise

role of fentanyl in these cases is difficult to disen-

tangle because often multiple drugs, including alco-

hol and benzodiazepines, are involved'

Media reports that blare headlines warning

about drug epidemics are good at attracting
attention-and increasing sales and advertising

revenue-so there's always a market for such stories.

But they are often misleading and simply inaccurate

which does little to focus on issues that will help

keep drug users safe, such as providing information

about overdose prevention or discussing strategies

to test illicit drugs to ensure they do not contain

potential dangerous adulterants.
Keep your eyes and ears open, and it won't be

long before you read or hear a news report about

an epidemic of heroin use in a part of the United

States or in another country. Ask yourself whether
the report cites formal studies that help quantify

the problem, or does it vaguely point to "ominous

signs" of increasing drug use? Also, ask yourself

whether the report provides a discussion of solu-

tions designed to help keep users safe.

Box icon credit:'a,Glow lmoges RF
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During this period, two Arabic physicians
made substantial contributions to medicine and to
the history of opium. Shortly after ao 1000, Biruni
composed a pharmacology book. His descriptions
of opium contained what some believe to be the
first written description of opioid addiction.a In the
same period the best-known Arabic physician,
Avicenna, was using opium preparations very
effectively and extensively in his medical practice.
His writings, along with those of Galen, formed the
basis of medical education in Europe as the Renais-
sance dawned, and thus the glories of opium were
advanced, (Avicenna, a knowledgeable physician
and a believer in the tenets of Islam, died as a result
of drinking too much of a mixture of opium and
wine.)

Early in the 16th century, Paracelsus was a suc-
cessful clinician and accomplished some wondrous
cures for the day. One of his secrets was an opium
extract called laudanum. Paracelsus was one of the
early Renaissance supporters of opium as a panacea
and referred to it as the "stone of immortality."

Due to Paracelsus and his followers, aware-
ness ofthe broad effectiveness ofopium increased,
and new opium preparations were developed in the
l6th, l7th, and l8th centuries. One of these was
laudanum as prepared by Dr. Thomas Sydenham,
the father of English clinical medicine. Syden-
ham's general contributions to English medicine
are so great that he has been called the English
Hippocrates. He spoke more highly of opium than
did Paracelsus, saying that "without opium the
healing art would cease to exist." His laudanum
contained two ounces of strained opium, one ounce
of saffron, a dram of cinnamon, and a dram of
cloves dissolved in one pint of Canary wine, taken
in small quantities.

Writers and Opium: The Keys to Paradise Several
famous English authors wrote about the joys of
opium, including Elizabeth Barrett Browning and
Samuel Taylor Coleridge. Coleridge's beautiful
"Kubla Khan" is believed to have been conceived
and partially composed in an opium reverie. But,
perhaps the author who most enthusiastically
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articulated the powers of opium was Thomas De
Quincey. In his l82l book, Confessions of an
English Opium-Eater, De Quincey meticulously
describes both the pleasures and the pains of regu-
lar opium use. Of the pleasurrs, he wrote:

. . . my pains had vanished . . . here was the secrct of
happiness, about which philosophers had disputed
for so many ages, at once discovered: happiness now
might be bought for a penny, and carried in a waist-
coat pocket: portable 

_ecstasies might be had corked
upinapint-bottle...)

The effects ofmost psychoactive agents are not uni-
dimensional. De Quincey discovered that opium
was no exception. He detailed the pains of opium
withdrawal and reported not being able to write for
long periods of time due to his dependence on the
drug. Even in the early 19th century, a period that
many contemporary observers tend to regard as one
with few drug use moral strictures, De Quincey felt
compelled to provide justification for his daily use
of opium:

True it is, that for nearly ten years I did occasionally
take opium for the sake of the exquisite pleasure it
gave me . . . It was not for the purpose of creating
pleasure, but of mitigating pain in the severest
degree, that I first began to use opium as an article of
daily diet. In the twenty-eighth year of my age, a

most painful affection of the stomach, which I had
first experienced about ten years before, attached me
in great strength.s

It seems that regular use of opium has a long his-
tory of being viewed unfavorably by certain mem-
bers of society, and this view was prevalent even
when De Quincey wrote about his opium
experiences.

The Opium Wars Alrhough opium and the opium
poppy had been introduced to China well before the
year AD 1000, there was only a moderate level of
use there by a select, elite group. Tobacco smoking

opioid: a drug derived from opium (e.g., morphine and
codeine) or a synthetic drug with opiumlike effects (e.g.,

oxycodone).
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Smoking opium results in more rapid effects than taking the

drug orally, OSoE ZEYA TUN/Alamy Stock Photo

spread much more rapidly after its introduction. It
is not clear when tobacco was introduced to the

Chinese, but its use had spread and become so

offensive that in 1644 the emperor forbade tobacco

smoking in China. The edict did not last long (as is

to be expected), but it was in part responsible for

the increase in opium smoking.

Up to this period the smoking of tobacco and

the eating of opium had existed side by side. The

restriction on the use of tobacco and the popula-

tion's appreciation of the pleasures of smoking led

to the combining of opium and tobacco for smok-

ing. Presumably the addition of opium took the

edge off the craving for tobacco. The amount of

tobacco used was gradually reduced and soon omit-

ted. Although opium eating had never been very

attractive to most Chinese, opium smoking spread

rapidly, perhaps in part because smoking opium

results in a rapid effect, compared with oral use.

In 1129, China's first law against opium smok-

ing mandated that opium shop owners be strangled.

Once opium for nonmedical purposes was out-

lawed, it was necessary for the drug to be smuggled

in from India, where poppy plantations were abun-

dant. Smuggling opium was so profitable for

everyone-the growers, the shippers, and the cus-

toms officers-that unofficial rules were gradually

developed for the "game."2 The background to the

Opium Wars is lengthy and complex, but the fol-

lowing can help explain why the British went to

war so that they could continue pouring opium into

China against the wishes of the Chinese national

government.

Since before 1557, when the Portuguese were

allowed to develop the small trading post of Macao,

pressure had been increasing on the Chinese emper-

ors to open up the country to trade with the "barbar-

ians from the West." Not only the Portuguese but

also the Dutch and the English repeatedly knocked

on the closed door of China. Near the end of the

17th century the port of Canton was opened under

very strict rules to foreigners. Tea was the major

export, and the British shipped out huge amounts'

There was little that the Chinese were interested in

importing from the "barbarians," but opium could

be smuggled so profitably that it soon became the

primary import. The profit the British made from

selling opium paid for the tea they shipped back to

England.6 In the early 19th century the government

of India was actually the British East India Com-

pany. As such, it had a monopoly on opium, which

was legal in India. However, smuggling it into

China was not. The East India Company auctioned

chests of opium cakes to private merchants, who

gave the chests to selected British firms, which sold

them for a commission to Chinese merchants. In

this way the British were able to have the Chinese

"smuggle" the opium into China. The number of
chests of opium, each with about 120 pounds of
smokable opium, imported annually by China

increased from 200 in 1729 to about 5,000 at the

century's end to 25,000 chests in 1838.

In 1839, the emperor of China made a fatal

mistake-he sent an honest man to Canton to sup-

press the opium smuggling. Commissioner Lin

demanded that the barbarians deliver all their

opium supplies to him and subjected the dealers to

confinement in their houses. After some haggling,

the representative of the British government

ordered the merchants to deliver the opium-
20,000 chests worth about $6 million-which was

then destroyed, and everyone was set free. Pressures

mounted, however, and an incident involving

drunken American and British sailors killing a

Chinese citizen started the Opium Wars in 1839.

The British army arrived 10 months later, and in



two years, largely by avoiding land battles and by
using the superior artillery of the royal navy ships,
they won a victory ovef a country of more than 350
million citizens. As victors, the British were given
the island of Hong Kong, broad trading rights, and

$6 million to reimburse the merchants whose opium
had been destroyed.

The Chinese opium trade posed a great moral
dilemma for Britain. The East India Company pro-
tested until its end that it was not smuggling opium
into China, and technically it was not. From 1870
to 1893, motions in Parliament to end the
extremely profitable opium commerce failed to
pass but did cause a decline in the opium trade. In
1893, a moral protest against the trade was sup-
ported, but not until 1906 did the government sup-
port and pass a bill that eventually ended the
opium trade in 1913.

Morphine

In 1806, Frederich Sertiirner published a report of
more than 50 experiments, which clearly showed
that he had isolated the primary active ingredient in
opium. The active agent was 10 times as potent as

opium. Sertiirner named it morphium after Mor-
pheus, the god of dreams. Use of the new agent
developed slowly, but by 1831 the implications of
his chemical work and the medical value of
morphine had become so overwhelming that this
pharmacist's assistant was given the French equiva-
lent of the Nobel Prize. Later work into the myster-
ies of opium found more than 30 different alkaloids,
with the second most important one being isolated
in 1832 and named codeine, the Greek word for
"poppy head."

The availability of a clinically useful, pure
chemical of known potency is always capitalized
on in medicine. The major increase in the use of
morphine came as a result of two nondrug develop-
ments, one technological and one political. The
technological development was the perfection of
the hypodermic syringe in 1853 by Dr. Alexander
Wood. This made it possible to deliver morphine
directly into the blood or tissue rather than by
the much slower process of eating opium or
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Raw opium is the substance from which morphine is
extracted and then heroin is derived.
Source: Drug Enforcement Administration

morphine and waiting for absorption to occur from
the gastrointestinal tract. A further advantage of
injecting morphine was thought to exist. Originalty
it was felt that morphine by injection would not
produce the same degree of craving (hunger) for the
drug as with oral use. This belief was later found to
be false.

The political events that sped the drug of sleep
and dreams into the veins of people worldwide
were the American Civil War (1861-1865),
the Prussian-Austrian War (1866), and the
Franco-Prussian War (1870). Military medicine
was, and to some extent still is, characterized by the
dictum "first provide relief." Morphine given by
injection worked rapidly and well, and it was admin-
istered regularly in large doses to many soldiers for
the reduction ofpain and relieffrom dysentery. The
percentage of veterans returning from these wars
who were dependent on morphine was high enough
that the illness was later called "soldier's disease" or
the "army disease,"

Heroin

Toward the end of the 19th century, a small but
important chemical transformation was made to the
morphine molecule. In 1874, two acetyl groups

morphine: the primary active agent in opium.

codeiner the secondary active agent in opium
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were attached to morphine, yielding diacetylmor-

phine, which was given the brand name Heroin and

placed on the market in 1898 by Bayer Laborato-

ries. The chemical change was important because

heroin is about three times as potent as morphine.

The pharmacology of heroin and morphine is
identical, except'that the two acetyl groups increase

the lipid solubility of the heroin molecule, and thus

the molecule enters the brain more rapidly. The

additional groups are then detached, yielding mor-

phine. Therefore, the effects of morphine and

heroin are identical, except that heroin is believed

to be more potent and acts faster.

Heroin was originally marketed as a nonaddic-

tive cough suppressant that would replace mor-

phine and codeine.T It seemed to be the perfect

drug, more potent yet less harmful. Although not

introduced commercially until 1898, heroin had

been studied, and many of its pharmacological

actions had been reported in 1890.8 In January

1900, a comprehensive review article concluded

that tolerance and dependence on heroin were only

minor problems:

Habituation has been noted in a sma1l percentage . . '

of the cases. . . . A11 observers are agreed, however,

that none of the patients suffer in any way from this

habituation, and that none of the symptoms which

are so characteristic of chronic morphinism have

ever been observed. On the other hand, a large

number of the reports refer to the fact that the same

dose may be used for a long time without any

habituation.e

The basis for the failure to find dependence proba-

bly was the fact that heroin was initially used as a

substitute for codeine, which meant oral doses of
3 to 5 mg used for brief periods of time. Slowly the

situation changed, and a 1905 text, Pharmacology

and Therapeutics, took a middle ground on heroin

by saying that it "is stated not to give rise to habitu-

ation. A more extended knowledge of the drug,

however, would seem to indicate that the latter

assertion is not entirely correct."lo In a few more

years, everyone knew that heroin could produce a

powerful dependence when injected in higher

doses.

Opioid Abuse before the Harrison Act

In the second half of the l9th century, three forms of
opioid addiction were developing in the United

States. The long-useful oral intake of opium, and

then morphine, increased greatly as patent medi-

cines became a standard form of self-medication'

After 1850, Chinese laborers were imported in large

numbers to the West Coast, and they introduced

opium smoking to this country. The last form, med-

ically the most dangerous and ultimately the most

disruptive socially, was the injection of morphine.

Around the start of the 20th century, the per-

centage (and perhaps the absolute number) of
Americans addicted to one of the opioids was prob-

ably greater than at any other time before or since.

Several authorities, both then and more recently,

agree that no less than I percent of the population

was addicted to opioids, although accurate statistics

are not available. The opium smoking the Chinese

brought to this country never became widely popu-

lar, although about one-fourth of the opium imported

was smoking opium at the start of the 20th century.

Perhaps it was because the smoking itself occupies

only about a minute and is then followed by a state

of reverie that can last two or three hours-hardly
conducive to a continuation of daily activities or

consonant with the outward, active orientation of
most Americans in that period. Another reason that

opium smoking did not spread was that it originated

with Asians, who were scorned by whites.

The growth of the patent medicine industry

after the Civil War has been well documented.

Everything seemed to be favorable for the industry,

and it took advantage of each opportunity. There

were few government regulations on the industry,

and as a result, drugs with a high abuse potential

were an important part of many tonics and reme-

dies, although this fact did not have to be indicated

on the label.

Patent medicines promised, and in part deliv-

ered, the perfect self-medication. They were easily

available, not too expensive, socially acceptable,

and they worked. The amount of alcohol and/or

opioids in many of the nostrums was certain to

relieve the user's aches, pains, and anxieties.
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Gradually some medical concern developed
over the number of people who were dependent on
opioids, and this concern was a part of the motiva-
tion that led to the passage of the 1906 purc Food
and Drugs Act. In 1910, a government expert in this
area made clear that this law was only a beginning:

The thoughtful and foremost medical men have been
and are cautioning against the free use of morphine
and opium, particularly in recurring pain. The amount
they are using is decreasing yearly. Notwithstanding
this fact, and the fact that legislation, federal, state
and territorial, adverse to the indiscr.iminate use and
sale of opium and morphine, their derivatives and
preparations, has been enacted during the past few
decades, the amount of opium per capita imported
and consumed in the United States has doubled
during the last forty years. . . . It is well known that
there are many factors at work tending to drug
enslavement, among them being the host of soothing
syrups, medicated soft drinks containing cocaine,
asthma remedies, catarrh remedies, consumption
remedies, cough and cold remedies, and the more
notorious so-called "drug addiction cures.', It is often
stated that medical men are frequently the chief fac-
tors in causing drug addiction.rr

Data presented in this paper tended to support the
belief that medical use of opioids initiated by a phy-
sician was one, if not the, major cause of addiction in
this country at that time. A 1918 government report
clearly indicted the physician as the major cause of
addiction in individuals of "good social standing.',

That physicians widely used opioid medica-
tions is understandable in light of articles that had
been published, such as one in 1889 titled.Advan-
tages of Substituting the Morphia Habit for the
Incurably Alcoholic." The author stated:

In this way I have been able to bring peacefulness
and quiet to many disturbed and distracted homes, to
keep the head of a family out of the gutter and out of
the lock-up, to keep him from scandalous misbehav-
ior and neglect of his affairs, to keep him from the
verges and actualities of delirium tremens horrors,
and above all, to save him from committing, as I ver-
itably believe, some terrible crime.12

Besides all those good things, a morphine habit was
cheap: By one estimate it was 10 times as expensive
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to be a heavy drinker-costing 25 cents a day. The
article concluded:

I might, had I time and space, enlarge by statistics to
prove the law-abiding qualities of opium_eating peo_
ples, but of this any one can perceive somewhat for
himself, if he carefully watches and reflects on the
quiet, introspeclive gaze of the morphine habitue,
and compares it to the riotous, devil-may-care leer of
the drunkard.12

In the late l9th century, regular opioid use was
viewed as a "vice of middle life." The rypical opioid
user of this period was a 30- to 5O-year-old white
woman who functioned well and was adjusted to her
life as a wife and mother, She bought opium or mor-
phine legally at the local store, used it orally, and
caused few, if any, social problems. She might have
ordered her "family remedy" through the mail from
Sears, Roebuck-two ounces of laudanum for lg
cents or lVzpints for$2. Ofcourse, there were prob-
lems associated with addiction during this period.
There are always individuals who are unable to con-
trol their drug intake, whether the drug is used for
self-medication or recreation. Nonetheless, because
of the high opioid content of patent medicines and
the ready availability of dependence-producing
drugs for drinking and/or injecting, very high levels
of drug were frequently used. As a result, the symp-
toms of withdrawal were severe and the most expe-
dient relief was obtained by taking more of the drug.

Abuse after the Harrison Act
The complex reasons for the passage of the l9l4
Harison Act were discussed in detail in Chapter 3.
Remember that this was a fairly simple revenue mea-
sure. However, as is true of most laws, it is not the law
itself that becomes important in the ensuing years, but
the court decisions and enforcement practices that
evolve as the law interacts with the people it affects.

The passing of the Harrison Act in 1914 left the sta-
tus of the addict almost completely indeterminate.
The act did not make addiction illegal and it neither

heroin: diacetylmorphine, a potent derivative

of morphine.
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authorized nor forbade doctors to prescribe drugs

regularly for addicts. All that it clearly and unequiv-

ocally did require was that whatever drugs addicts

obtained were to be secured fiom physicians regis-

teled under the.act and that the fact of securing drugs

be made a matter of record. While some drug users

had obtained supplies fiom physicians before 1914,

it was not necessary for them to do so since drugs

were available for purchase in pharmacies and even

from mail-order houses''3

In 1915, the U.S. Supreme Court decided that pos-

session of smuggled opioids was a crime, and thus

users not obtaining the drug from a physician

became criminals with the stroke of a pen. Addicted

users could still obtain their supply of drugs on a

prescription from a physician, until this avenue was

removed by Supreme Court decisions in 1919 and

1922 (see Chapter 3). Even though the Lindner case

in 1925 reversed these earlier decisions and stated

that a physician could prescribe drugs to nonhospi-

talized users just to maintain their dependence' the

doctors had been harassed and arrested enough.

Few physicians would do so. Clinics for the treat-

ment of opioid addictions were closed during the

1920s under pressure from federal officials.
The number of oral opioid users began to

decline in response to these pfessures, and the pri-

mary remaining group were those who injected

morphine or heroin. By 1922, about the only source

of opioids for a nonhospitalized abuser was an ille-
gal dealer. Because heroin was the most potent opi-

oid available, it was the easiest to conceal and

therefore became the illegal dealer's choice' The

cost through this source was 30 to 50 times the

price of the same drug through legitimate sources'

which no longer were available to people who suf-

fered from opioid addiction. Because of this cost,

users wanted to be certain to get the most "bang for

their buck," so intravenous injection became more

common. To maintain a supply of the drug in this

way was expensive. A minority of users resorted to

Should Naloxone Be Made Available to Opioid Users?

Each year, in major U.S. cities, hundreds of opioid

users die from overdose. Most of these deaths occur

in the presence of a drug-using mate, who may be

reluctant to contact emergency medical services for

fear of prosecution. Naloxone, a fast-acting opioid

antagonist, can reverse opioid-induced respiratory

depression and prevent death if given within minutes

of an overdose. While naloxone has been used in

hospital emergency departments for decades, it is

not readily available to opioid users because, in the

United States, it can be obtained only via a prescrip-

tion in most cities. However, concern regarding the

increased number of opioid related overdose deaths

has prompted health officials around the country, to

initiate programs that would provide naloxone and

rescue-breathing training to illicit opioid users and

their partners, friends, and/or family members.

Despite reported reductions in the number of

overdose deaths in areas where these programs exist,

critics argue that by making illicit opioid use less dan-

gerous it sends a message that drug use is condoned

@Harry Peronius

and will decrease the likelihood of opioid users seek-

ing treatment even if they need it. Proponents, how-

ever, view such programs as a form of harm

reduction-that is, the prioritizing of preventing harms

associated with drug use rather than focusing solely

on preventing drug use. What do you think?
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criminal activity, primarily burglary and other
crimes against property, to finance their addiction.

During this period, law enforcement agencies
and the popular press brought about a change in the
attitudes of society toward the illicit opioid users.
Thus, sometime during the 1920s, the general pub-
lic became even less tolerant of people with drug
addictions (some of the reasons for this shift are
discussed below). Instead ofbeing viewed as unfor-
tunate victims deserving sympathy and medical
assistance, illicit opioid users were now viewed as
degenerates and criminals. As such, the law
enforcement approach became the primary means
of addressing drug dependence.

The Changing Population of Opioid Users After the
Harrison Ac| the number of white middle-aged
people using opioids orally declined. In the early
years after World War II, heroin use slowly increased
in the lower-class areas of the large cities. Heroin
was inexpensive in this period; a dollar would buy
enough for a good high for three to six people; $2-a-
day habits were not uncommon. As the 1950s
passed, heroin use spread. As demand increased, so
did both the price and the amount of adulteration.

The 1960s ond onword In the 1960s, the use ofvari-
ous drugs skyrocketed. Flower children, hippies,
Tim Leary, and LSD received most of the media
attention, but within the central core of the large
American cities the number of regular and irregular
heroin users also increased. Mainstream USA be-
came concerned with the heroin problem of the
large cities. As the drug became more demonized-
through print and electronic media, the most visible
users were black or Latino. The white majority ex-
pressed little patience or tolerance toward people
who were addicted to or who sold heroin. In fact,
this view fueled the passage of New york State's
infamous Rockefeller Drug Laws in 1973. These
laws created mandatory minimum prison sentences
of 15 years to life for possession of four ounces of
drugs such as heroin, and earned New york the dis-
tinction of having the strictest drug laws in the na-
tion. More than 90 percent of the individuals
convicted under these laws were either black or
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Latino, prompting calls for reform because of
selective enforcement and prosecution. After 36
years with no appreciable changes to the Rockefel-
ler Laws, in April 2009, Governor David patterson

signed into law sweeping reforms, which eliminated
the harsh sentences that the laws mandated by re-
turning the discretion to judges who could now di-
vert individuals with drug addictions to treatment.

Vietnom The attitude of people in the street toward
the relevance of heroin use to their personal lives
changed rapidly with the rcports that began to filter
out of Southeast Asia toward the end of the 1960s.
Public anxiety increased dramatically with the pos-
sibility that the Vietnam conflict might produce
thousands of drug users among the military person-
nel stationed there.

Heroin was about 95 percent pure and sold
almost openly in South Vietnam, whereas purity in
the United States was about 5 percent in 1969. Not
only was the Southeast Asia heroin undiluted, but it
also was inexpensive. Ten dollars would buy about
250 mg, enough for 5 to l0 injections and an
amount that would cost more than $500 in the
United States. The high purity of the heroin made it
possible to obtain psychological effects by smoking
or sniffing rhe drug. This fact, coupled with the
fallacious belief that addiction occurs only when
the drug is used intravenously, resulted in about
40 percent of the users sniffing, about half smok-
ing, and only l0 percent injecting their heroin.la

Some early 1971 reports estimated that l0 to
15 percent of the American troops in Vietnam werc
addicted to heroin. As a result of the increased
magnitude and visibility of the heroin problem, the
U.S. government took several rapid steps in mid-
1971. One step was to initiate Operation Golden
Flow, a urine-testing program to detect opioids in
service personnel ready to leave Vietnam.

In October l97l,the Pentagon released figures
for the first three months of testing, which showed
that 5.1 percent of the 100,000 personnel tested
showed traces of opioids in their urine. Most of the
opioid users were in the lower ranks.

In retrospect, the Vietnam drug-use situation
was "making a mountain out of a molehill,,' but
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much was learned. An excellent follow-up study of

veterans who returned from Vietnam in September

1971 showed that most of the Vietnam heroin users

did not continue heroin use in this country.tt Only

1 to 2 percent were using opioids 8 to 12 months

after returning from Vietnam and being released

from the service, approximately the same percent-

age of individuals found to be using opioids when

examined for induction into the service'

One of the important things learned from this

experience is that heroin addiction and compulsive

use are not inevitable among occasional users. (By

the way, today most users of opioid drugs are not

addicted, compulsive users.) The pattern of drug use

in Vietnam also supports the beliefthat under certain

conditions-availability and low cost of the drug,

limited sanctions, stress-a relatively high percent-

age of individuals will use opioids recreationally'

Production and Purity In 1972, the major source of

U.S. heroin was opium grown in Turkey and con-

verted into heroin in southern French port cities,

such as Marseilles. This "French connection"

accounted for as much as 80 percent of U.S' heroin

before 1973. In 1972, Turkey banned all opium cul-

tivation and production in return for $35 million the

United States provided to make up for the financial

losses to farmers and to help them develop new cash

crops. This action, combined with a cooperative

effort with the French (also partially funded by the

United States), did lead to a reduction in the supply

of heroin on the streets of New York in 1973.

This relative shortage did not last for long. In

Mexico, opium is processed into morphine by a dif-

ferent process, and the resulting pure heroin has a

brown or black color. In 1975, the Drug Enforce-

ment Administration (DEA) estimated that 80 per-

cent or more of all U.S. heroin was from Mexico

(depending on its appearance, either called Mexi'

can brown or black tar). The supply was plentiful,

the price low, and the purity high. In 1974, the

United States began to finance opium eradication

programs in Mexico. Although it is hopeless to try

to eliminate all such production, these monumental

and expensive efforts did slow the importation

Although heroin dependence is often associated with

intravenous use, dependence can occur via any route

that produces behavioral or physiological effects.
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from Mexico to some extent, and the "epidemic" of
the 1970s began to decline'

In the late 20th century, about half of the U.S'

heroin supply apparently originated in Southwest

Asia (Afghanistan, Pakistan, Iran). Mexico was the

next biggest contributor, with the Golden Triangle

area of Southeast Asia (Myanmar' Laos, and

Thailand) producing about 15 to 20 percent of the

total. Today, the world's supply of heroin has shifted

dramatically, with more than 90 percent originating

in Afghanistan. While the overwhelming majority

of heroin in Europe, Russia, the Middle East, and

Asia is supplied by Afghanistan, most of the heroin

used in the United States is derived from poppies

grown in Mexico.16 To a much lesser extent, heroin

in the United States is also produced in Colombia.

Increased production in Mexico and South

America has resulted in both greater availability
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and greater purity in the U.S. market. From the
mid-1970s through the mid-1980s the average
purity varied from 4 to 6 percent heroin (more than
90 percent was something else the dealers used to
cut the heroin). However, in the late 1980s,
increased shipments of increasingly pure heroin
began to arrive, and in 1989 the average street
purity was estimated to be 25 percent, at least four
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times as strong as in years past. Today, heroin
purity ranges between 50 and 75 percent. The price
of a "bag" has not changed much, so the price per
milligram of actual heroin was down.

black tar: a type of illicit heroin usually imported from
Mexico.

-
Opioids: Less Hysteria and More Useful lnformation

A major problem with the current media coverage
that exaggerates opioid use is that useful informa-
tion is rarely transmitted. One of our goals within
these pages is to provide education that helps to
keep people safe whether they use drugs or not.
Most of us have loved ones who do use drugs.
Thinking about potential problems associated with
opioid use within this frame, it is important for you
to know that the major concerns related to opioid
use are (t) opioid-sedative combination deaths,
(z) acetaminophen toxicity, and (:) addiction. lt is
possible to die from an overdose involving a single
opioid drug, but this accounts for a relatively small
percentage of opioid-related deaths each year.

t. Combining an opioid with another sedative, such
as alcohol or a benzodiazepine (like Xanax or
Klonopin), accounts for most opioid-related
deaths. Rather than cast fear and uncertainty on
opioids across the board, public health educa-
tion campaigns would be more effective at sav-
ing lives if they advised opioid users to avoid
combining opioids with other sedatives.

z. The latest data from the National Survey on Drug
Use and Health show thatjust over Joo,ooo peo-
ple reported using heroin at least once in the past
30 days. (Note that this number is substantially
lower than the number of individuals who reported
use of marijuana, at about zz million; prescription
opioids, at about 4 million; and cocaine, at z million,
over the same period). lnstead, most individuals
seeking a heroin-like high use prescription opioids
recreationally. On the one hand, this is a good
thing, because the purity of street heroin is some-
times poor due to adulterants added to increase
the quantity of the product. Prescription opioids

are usually a higher quality, as they are pharmaceu-
tical grade.

But popular prescription medications like
Percocet, Vicodin, and Tylenol J contain a rela-
tively low dose of an opioid in combination with a

considerably larger dose of acetaminophen-and
excessive acetaminophen exposure is the
number-one cause of liver damage in the United
States. Some users may unwittingly risk liver
damage by taking too many of these pills. lt
would be far more helpful to inform people not
to overdo it on opioids containing acetamino-
phen because it can be more fatal than the low
doses of opioids contained in these formulations.

3. The overwhelming majority of opioid users do
not become addicts. One review of the research
put the rate of addiction among people pre-
scribed opioids for pain at less than I percent.tT
We recognize that this finding may not conform
with the popular view. But the quicker we can
dispel myths surrounding drug use, the better
our focus on real concerns becomes.

ln our view, far less emphasis should be placed
on hyping the dangers of opioids. Opioids have
been used safely for centuries and are important in-
struments in the physician's toolbox. As we are
learning in this chapter, they are used medically to
treat pain and suppress cough. Exaggerating the
harms of opioids, or any other drug, does little to
ensure the safety of users. lt merely diverts atten-
tion and resources away from the real concerns and
decreases our ability to take the most appropriate
steps to keep people healthy and safe.

Box icon crcdit: @McGrow-Hill Educotion
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Heroin use has for many years been restricted

to a small fraction of any population studied' For

example, in the 2015 National Survey on Drug Use

and Health described in Chapter 1, only about I

percent of U.S. adults reported ever having used

heroin in their lifetimes, with 0.3 percent reportlng

use in the past year. These numbers have remained

relatively stable for at least a decade, but this has

not tempered periodic press reports indicating that

the country is experiencing a heroin epidemic (see

Drugs in the Media box, Page 290)'

Abuse of PrescriPtion OPioids

The most popular prescription opioids are various

brands of hydrocodone (e.g., Vicodin and Lortab)

and oxycodone (OxyContin and Percocet)' These are

mostly taken orally, but when used recreationally

they are sometimes snorted or injected' In 2015'

1.4 percent of Americans aged 12 and older reported

nonmedical use of a prescription pain reliever within

the past month. Recently, you may have seen or read

news reports contending that prescription pain

reliever use has now reached epidemic rates' Without

any context, however, it can be difficult to determine

whether past month use of these drugs warrants our

concern. When making this determination, you

should know that over the past several years the prev-

alence of prescription opioids has remained relatively

stable. For example, in 2002,2 percent of Americans

reported past month nonmedical use-a figure that is

stigntfy higher than the current one' Keep in mind

also that past month use could range from using only

once to using on multiple occasions' Another ques-

tion that you should probably ask is how do the rates

of illicit prescription opioid use compare with other

illicit drugs? In 2015, 8.3 percent and 0'7 percent of

PrescribingPainMedications:DamnedlfYouDoandDamnedlfYouDon't

Chronic pain is a condition that can negatively

impact an individual's quality of life, by disrupting

sleep, employment, social functioning, and many

other routine daily activities' Approximately one-

thlrd of the U.S. population (or more than 9o million

Americans) has symptoms of chronic pain' Opioids

are the most effective medications in the treatment

of chronic pain. But, periodic high-profile deaths of

celebrities and reports of drugstore robberies reig-

nited concerns about physicians overprescribing

opioid pain medications. Many believe.that physi-

.i"n, "r. 
too quick to distribute opioid medications

to patients. lndeed, occasionally media headlines 
.

blare with stories about rogue physicians arrested

for "pushing pills," that is, dispensing pain medica-

tions indisciiminately for quick cash' There are also

periodic stories of cunning patients who."doctor

shop," deceiving physicians in order to obtain large

amounts of opioid medications. The fact that most

physicians want to do the right thing and arejudi-

cious in their prescribing of pain medications is fre-

quently omitted from sensational accounts of the

"drug pusher doctor."

This situation, coupled with the fact that pain is a

subjective experience that can be difficult to rate

externally, has placed pain management physicians in

an awkward position' What's more, some patients may

have developed tolerance to the medications and may

require larger doses to alleviate their symptoms' Many

responsible physicians attempting to adequately treat

chronic pain patients have come under suspicion for

running "pill mills." Some have even been prosecuted

and convicted. The message seems cleart "Don't pre-

scribe opioid pain medications but, if you absolutely

have to, do so only in small doses"'Of course' this

could lead to charges of'grossly undertreating"

patients' p"in ,ytptotr. ln 1999, the Oregon Board of

Medical Examiners disciplined Dr' Paul Bilder for pre-

cisely this reason. ln several cases, Dr' Bilder was

reluctant to give patients opioid medications' even

though their symptoms clearly indicated thatthese

medications were the most prudent course of action'

As a result of physicians being sanctioned for both

over- and underprescribing opioids, some feel that

they are damned if they do and damned if they don't'

Box icon credit: @tngrom Publishing/Superstock RF
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Americans reported past-month use of marijuana and
cocaine, respectively. Clearly, prescription opioid use
(1.4 percent) exceeds cocaine use but is markedly
lower than marijuana use. What about toxicity? It is
important to note that most opioid overdoses occur in
combination with a sedative such as alcohol (see Life
Saver box, page299). Nonetheless, concern about the
relatively high rates of nonmedical use of opioids and
their potential for toxic consequences when misused
has led the FDA and drug manufacturers to take
preventive measures. For example, the FDA now
requires opioid manufacturers to prepare educational
materials that physicians or prescribers can use when
counseling patients about the risks and benefits of
opioid use, while some opioid manufacturers have
developed "abuse deterrent" formulations of their
drugs (e.9., the drug can't be dissolved in water and
injected). The bottom line is that the use ofprescrip-
tion pain relievers has not increased dramatically in
recent years, but there appears to be a real concern
about the potential for toxicify when the drugs are
misused. As is the case with many controlled sub-
stances, this situation requires balancing the need for
continued access to these medications with measures
to reduce their risks.
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Pharmacology of Opioids
Chemical Characteristics

Raw opium contains about l0 percent morphine by
weight and a smaller amount of codeine. The addi_
tion of two acetyl groups to the morphine molecule
results in diacetylmorphine, or heroin (Figure 13. l ).
The acetyl groups allow heroin to penetrate the
blood-brain barrier more readily, and heroin is
therefore two to three times more potent than
morphine.

Medicinal chemists have worked hard over
the decades to produce compounds that would
be effective painkillers, trying to separate the
analgesic effect of the opioids from their
dependence-producing effects. Although the two
effects could not be separated, the research has
resulted in a variety of opioids that are sold as pain
relievers (see Table 13.1). Especially interesting
among these is fentanyl, which is approximately a
hundred times as potent as morphine. Fentanyl is
used primarily in conjunction with surgical anes-
thesia, although both fentanyl and some of its
derivatives have also been manufactured illegally
and sold on the streets.

Morphine Codeine Heroin

Q CarUon Q Oxygen O Nitrogen (Hydrogen onitted)

Figure t5.t Narcotic Agents lsolated or Derived from Opium
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Table t5.l
Some Prescription Narcotic
Analgesics

Mechanism of Action

The finding that opioid receptors exist in the

membrane of some neurons led to an obvious ques-

tion: What are opioid receptors doing in the syn-

apses of the brain-waiting for someone to extract

the juice from a poppy? Scientists all over the

world went to work, looking for a substance in the

brain that could serve as the natural activator of
these opioid receptors. Groups in England and

Sweden succeeded in 1974: A pair of molecules,

leu-enkephalin and met-enkephalin, were isolated

from brain extracts. These enkephalins acted like

morphine and were many times more potent. Next

came the discovery of a group of endorphins
(endogenous morphinelike substances) that are

also found in brain tissue and have potent opioid

effects. In addition to these two major types of
endogenous opioids, dynorphins and other sub-

stances have some actions similar to those of mor-

phine. These substances, as well as the natural and

synthetic opioid drugs, have actions on at least

three types of opioid receptors, the structures of
which were discovered in the 1990s. All three opi-

oid receptors-mu, kappa, and delta-play a role

in pain perception, although it appears that the role

of delta receptors is limited to chronic pain.18 One

of the most important sites of action may be the

midbrain central gray, a region known to be

involved in pain perception. However, there are

many other sites of interaction between these sys-

tems and areas that relate to pain, and pain itself is

a complex psychological and neurological phe-

nomenon, so we cannot say that we understand

completely how opioids act to reduce pain.

In addition to the presence of these endoge-

nous opioids in the brain, large amounts of endor-

phins are released from the pituitary gland in
response to stress. Also, enkephalins are released

from the adrenal gland. The functions ofthese pep-

tides circulating through the blood as hormones

are not understood at this point. They could per-

haps reduce pain by acting in the spinal cord, but

they are unlikely to produce direct effects in the

brain because they probably do not cross the

Generic Name Trade Name

Noturol Products

morphine

codeine

Semisynthetics

heroin, diamorph

Synthetics

methadone

meperidine

oxycodone

oxymorphone

hydrocodone

hydromorphone

dihydrocodeine

propoxyphene

pentazocine

fentanyl

Morphabond, Arymo

(Not medically
available in the
United States)

Dolophine

Demerol

Percodan, Oxycontin,
Percocet, Xtampza

Numorphan, Opana

Vicodin, Lortab,
Hysingla, Zohydro,
Vantrela

Dilaudid

Darvon

Talwin

Sublimaze, Actiq

In addition to the opioid analgesics, this search

for new compounds led to the discovery of opioid

antagonists, drugs that block the action of mor-

phine, heroin, or other opioid agonists. The admin-

istration of a drug such as naloxone (Narcan) or

nalorphine can save a person's life by reversing the

depressed respiration resulting from an opioid

overdose (see Taking Sides box on page 296). lt
given to an individual who has been taking opioids

and who has become physically dependent, these

antagonists can precipitate an immediate withdrawal

syndrome. Both naloxone and the longer-lasting

naltrexone have been given to dependent individu-

als to prevent them from experiencing a high if they

then use heroin.



blood-brain barrier. It has been speculated that
long-distance runners experience a release of
endorphins that might be responsible for the
so-called runner's high. Unfortunately, the only
evidence in support of this notion was measure-
ments of blood levels of endorphins that seemed to
be elevated in some, but not all, runners. These
endorphins are presumably from the pituitary and
might not be capable of producing a high. It is not
known whether exercise alters brain levels of these
substances.

Beneficial Uses
Pain Relief

The major therapeutic indication for morphine and
the other opioids is the reduction of pain. After the
administration of an analgesic dose of morphine,
some patients report that they are still aware of pain
but that the pain is no longer aversive. The opioids
seem to have their effect in part by diminishing the
patient's awareness of and response to the aversive
stimulus. Morphine primarily reduces the emo-
tional response to pain (the suffering) and to some
extent the knowledge of the pain stimulus.

The effect of opioids is relatively specific to
pain. Fewer effects on mental and motor ability
accompany analgesic doses of these agents than
accompany equipotent doses of other analgesic and
depressant drugs. Although one of the characteris-
tics of these drugs is their ability to reduce pain
without inducing sleep, drowsiness is not uncom-
mon after a therapeutic dose. (In the user's vernac-
ular, the patient is "on the nod.") The patient is
readily awakened if sleeping, and dreams during
the sleep period are frequent.

lntestinal Disorders

Opioids have long been valued for their effects on
the gastrointestinal system. They quiet colic and
save lives by counteracting diarrhea. In years past
and today in many underdeveloped countries, con-
taminated food and water have resulted in severe
intestinal infections (dysentery). Particularly in the
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young and the elderly, diarrhea and resulting
dehydration can be a major cause of death.

Opioid drugs decrease the number of peristal-
tic contractions, which is the type of contraction
responsible for moving food through the intestines.
Considerable water is absorbed from the intestinal
material; this fact, plus the decrease in peristaltic
contractions, often results in constipation in patients
taking the drugs for pain relief. This side effect is
what has saved the lives of many dysentery victims.
Although modern synthetic opioids are now sold
for this purpose, old-fashioned paregoric, an opium
solution, is still available for the symptomatic relief
of diarrhea.

Cough Suppressants

The opioids also have the effect of decreasing
activity in what the advertisers refer to as the cough
control center in the medulla. Although coughing
is often a useful way of clearing unwanted material
from the respiratory passages, at times nonproduc-
tive coughing can itself become a problem. Since it
was first purified from opium, codeine has been
widely used for its antitussive properties and is
still available in a number of prescription cough
remedies. Nonprescription cough remedies contain
dextromethorphan, an opioid analogue that is
somewhat more selective in its antitussive effects.
At high doses, dextromethorphan produces hallu-
cinogenic effects through a different mechanism,
by blocking the N-methyl-D-asparrare (NMDA)
glutamate receptor.

opioid antagonists: drugs that can block the actions of
opioids.

naloxone (nal ox own): an opioid antagonist.

enkephalins (en kef a lins): morphinelike neurotrans-
mitters found in the brain and adrenals.
endorphins (en dor fins): morphinelike neurotransmit-
ters found in the brain and pituitary gland.

antitussive: a medication used to suppress or relieve

coughing.



304 Section Six Restricted Drugs

Gauses for Goncern
Dependence Potential

Tolerance Tolerance develops to most of the effects

of the opioids, although with different effects toler-

ance can occur at different rates' If the drug is used

chronically for pain relief, for example, it will prob-

ably be necessary to increase the dose to maintain a

constant effect. The same is true for the euphoria

sought by recreational users: Repeated use results

in a decreased effect, which can be overcome by

increasing the dose or simply by abstaining for

several days. Cross-tolerance exists among all the

opioids.
The development of tolerance to opioid-related

effects is usually discussed as a negative conse-

quence of drug use. In fact, tolerance is one of the

symptoms listed in the DSM-S and used to deter-

mine whether an individual meets criteria for a sub-

stance use disorder. There is, however, a potential

benefit of developing tolerance to opioids. Regular

opioid users who have developed tolerance are less

likely to experience opioid-induced respiratory

depression at doses that may be harmful to infre-

quent users of opioids,

Physical Dependence Concomitant with the devel-

opment of tolerance is the establishment of physi-

cal dependence: In a person who has used the drug

chronically and at high doses, as each dose begins

to wear off, certain withdrawal symptoms begin to

appear. These symptoms and their approximate

timing after opioid use are listed in Table 13.2. This

list of symptoms might have more personal mean-

ing for you if you compare it to a case of the

24-hov, or intestinal, flu' Combine nausea and

vomiting with diarrhea, aches, pains, and a general

sense of misery, and you have a pretty good idea of

what a moderate case of opioid withdrawal is like-
rarely life-threatening, but most unpleasant. If an

individual has been taking a large amount of the

drug, then these symptoms can be much worse than

those caused by 24-hour flu and can last at least

twice as long. Note that methadone, a long-lasting

synthetic opioid, produces withdrawal symptoms

that are usually less severe and that appear later

than with heroin but may last longer' Cross-

dependence is seen among the opioids. No matter

which of them was responsible for producing the

initial dependence, withdrawal symptoms can be

prevented by an appropriate dose of any opioid

Table 15.2

Sequence of Appearance of Some of the Abstinence Syndrome Symptoms

Slgns

APPROXIMATE HOURS
AFTER PREVIOUS DOSE

Heroln and/or MorPhlne Methadone

Craving for drugs, anxiety

Yawning, perspiration, running nose, teary eyes

lncrease in above signs plus pupil dilation, goose bumps

(pilorection), tremors (muscle twitches), hot and cold

flashes, aching bones and muscles, loss of appetite

lncreased intensity of above, plus insomnia; raised blood

pressure; increased temperature, pulse rate, respiratory

rate and depth; restlessness; nausea

lncreased intensity of above, plus curled-up position'

vomiting, diarrhea, weight loss, spontaneous ejaculation

or orgasm, hemoconcentration, increased blood sugar

6

14

16

24

34-48

48-72

24-36

36-48



agonist. This is the basis for the use of methadone
in treating heroin dependence, because substituting
legal methadone prevents withdrawal symptoms for
as much as a day.

An interesting clue to the biochemical mecha-
nism of withdrawal symptoms has been the finding
that clonidine, an alpha-adrenergic agonist that is
used to treat high blood pressure, can diminish the
severity of withdrawal symptoms. Studies on
brain tissue reveal that opioid receptors and alpha-
adrenergic receptors are found together in some
brain areas, including the norepinephrine-containing
cells ofthe locus ceruleus.

Toxicity Potential
Acute Toxicity One specific effecr of rhe opioids is
to depress the respiratory centers in the brain, so
that respiration slows and becomes shallow. This is
perhaps the major side effect of the opioids and one
of the most dangerous, because death resulting
from respiratory depression can follow an exces-
sive dose ofthese drugs. The basis for this effect is
that the respiratory centers become less responsive
to carbon dioxide levels in the blood. It is this effect
that keeps opioids near the top of the list of drugs
mentioned in overdose deaths. As discussed earlier,
this respiratory depression is additive with the
effects of alcohol or other sedative-hypnotics, and a
large fraction of those who die from heroin over-
dose have elevated blood alcohol concentrations
and might better be described as dying from a com-
bination of heroin (or another opioid) and alcohol.
Opioid overdose can be diagnosed on the basis of
the opioid triad: coma, depressed respiration, and
pinpoint pupils. Emergency medical treatment calls
for the use of naloxone (Narcan), which antago-
nizes the opioid effects within a few minutes (see
Taking Sides box onpage296).

The behavioral consequences of having mor-
phinelike drugs in the brain are probably less danger-
ous. Those who inject heroin might nod off into a
dream-filled sleep for a few minutes, and opium
smokers are famous for their "pipe dreams." It is per-
haps not surprising that individuals under the influ-
ence of opioids are likely to be less active and less
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alert than they otherwise would be. A clouding of
consciousness makes mental work more difficult.

Opioid agonists also stimulate the brain area
controlling nausea and vomiting, which are other
frequent side effects. Nausea occurs in about halfof
ambulatory patients given a 15 mg dose of mor-
phine. Also, nausea and vomiting are a common
reaction to heroin among street users. Another
common, and perhaps more bothersome, side effect
associated with opioid use is constipation. Activa-
tion of mu receptors within the gastrointestinal
tract slows the motility of the affected organs and
interferes with muscle contraction in the small
intestines and colon, which leads to constipation.

Chronic Toxicity Although early in the 20th century
many medical authorities believed that chronic opi-
oid use weakened the user both mentally and phys-
ically, there is no scientific evidence that exposure
to opioid drugs per se causes long-term damage to
any tissue or organ system. Some street users do
suffer from sores and abscesses at injection sites,
but these can be attributed to the lack of sterile
technique. Also, the practice of sharing needles can
result in the spread of such blood-borne diseases as

serum hepatitis and HIV. Again, this is a result not
of the drug but of the rechnique used to inject it.

Misconceptions and Preconceptions

Most people have strongly held beliefs about her-
oin, derived from television, magazines, movies,
and conversations. These individuals, including
many professionals, have major misconceptions
about nonmedical use and misuse of opioids.

One of the most common misconceptions is
that injecting heroin or morphine induces in every-
one an intense pleasure unequaled by any other

methadone ( mefh a doan): a long-lasting synthetic
opioid.

gastrointestinal tract: an organ system within the body
that takes in food, digests it to extract and absorb
energy and nutrients, and expels the remaining waste
as feces and urine.



#
Most users of opioids do not become addicted and,

therefore, do not need treatment. But each year a

substantial minority of users seek treatment for

opioid addiction. Most of these individuals are

prescribed medications as part of their treatment

plan, in large part because abrupt discontinuation ot

long-term opioid use leads to unpleasant withdrawal

symptoms. Opioid agonists effectively relieve these

symptoms and are usually the first-line of treatment'

Currently, there are two FDA-approved medications

for this purpose: methadone and buprenorphine'

Methadone is a full agonist, meaning that it fully

stimulates the opioid receptor; buprenorphine, by

contrast, is a partial agonist and cannot stimulate

the receptor to full capacity regardless of the dose

administered. Nonetheless, both medications are

effective in treating withdrawal symptoms'

Once withdrawal symptoms are no longer

present, other strategies may be implemented.

For example, the patient may be continued on daily

doses of either methadone or buprenorphine in an

effort to help the individual avoid returning to prob-

lematic or illicit drug use' Another approach is to use

the opioid antagonist naltrexone as a maintenance

medication. Naltrexone prevents opioid agonists such

as heroin from binding to opioid receptors. Even if the

patient takes heroin, for example, while being main-

tained on naltrexone, the effects o[ heroin would not

be felt. Although naltrexone therapy has been shown

to be effective in the treatment of opioid dependence,

this therapy appears to be appropriate only for highly

motivated individuals because most individuals en-

rolled in naltrexone therapy simply discontinue treat-

ment in order to experience the effects of an opioid

agonist. To summarize, methadone or buprenorphine

are the predominant form of therapy used to treat opi'

oid use disorders. Most experts agree, however, that

medications should be used in conjunction with

behavioral therapy in order to achieve best results.

Box icon credit: Adencg/Shufterctock'com RF
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Supplies for shooting up heroin. ODon Mason/Getty lmages RF

experience. Often it is described as similar to a

whole-body orgasm that persists up to five or more

minutes. Some users report that they try with every

injection to reexperience the extreme euphoria of
the first injection, but always have a lesser effect.

However, studies, as well as clinical and street

reports, show that many people experience nausea

and discomfort after administration of morphine or

heroin, especially if large doses are administered'

Despite this, some of these users persist and the

discomfort decreases-that is, it shows tolerance

more rapidly than the euphoric effects. Under these

conditions, opioid administration soon results pri-

marily in pleasant effects. To maintain these plea-

surable feelings, though, the dose level must

gradually be increased if the drug is used on a reg-

ular basis.

Another misconception has to do with the

development of withdrawal symptoms. The heroin

user undergoing withdrawal without medication is

always portrayed as being in excruciating pain,

truly suffering. It depends. With a large habit, with-

drawal without medication can be extremely diffi-
cult. The opioid abuse scene is changing too rapidly

to be definite about today's user, but many street

users use a low daily drug dose. For many such

users, the withdrawal symptoms resemble a mild

case of intestinal flu (cramps, diarrhea, headache,

lethargy).



Perhaps the most common misconception
about heroin is that, after one shot, you are hooked
for life. None of the opioids, or any other drug, fits
into that fantasized category. Becoming dependent
takes time, perhaps weeks, and persistence on the
part of the beginner. Regular use of the drug seems
to be more important in establishing physical
dependence than the size ofthe dose used. Becom-
ing physically dependent is possible on a weekend,
but it frequently requires a longer period, with three
or four injections a day.

There are probably about one million opioid-
dependent individuals in the United States. There
may be two to three times as many heroin chippers-
occasional userS. Several reports have appeared on
the characteristics ofthese occasional users, but no
consistent differences, compared with opioid-
dependent persons, have yet been found, other than
the pattern of use.

Summary
. Opium was used in its raw form for centuries,

both medicinally and for pleasure.

. Opium had significant influences on medicine,
literature, and world politics through the lg00s.

. Opioid addiction has been recognized for a
long time, but no concerted effort to control
addiction was tried until the patent medicine
era of the late 1800s, combined with opium
smoking by Chinese Americans, led to federal
regulations in the early 1900s.

. The stereotypical opioid user changed from
being a middle-aged, middle-class woman
using patent medicines by mouth to being a
young, lower-class man using heroin by intra-
venous injection.

. Various synthetic opioids are now available
along with the natural products of the opium
poppy. These drugs all act at opioid receptors
in the brain.

. Opioid receptors are normally acted on by the
naturally occurring opioidlike products of the
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nervous system and endocrine glands, endor-
phins and enkephalins.

The opioid overdose triad consists of coma,
depressed respiration, and pinpoint pupils.
Death occurs because breathing ceases.

Illicit heroin comes primarily from South
America, Mexico, Southeast Asia, and South-
west Asia.

Combining opioids with sedatives can increase
the likelihood of respiratory depression.

Review Ouestions
1. What two chemicals are extracted from the

opium poppy?
2. What was the significance of De euincey,s

writing about opium eating?
3. What were the approximate dates and who

were the combatants in the Opium Wars?
4. How is it possible that heroin was at first sold

as a nonaddicting pain reliever?
5. How did the stereotypical opioid abuse change

from the early 1900s to the 1920s?
6. Why and when did private physicians and pub-

lic clinics stop maintaining dependent individ-
uals with morphine and other opioids?

7. What were some of the lessons learned about
heroin addiction as a result of the Vietnam
experience?

8. What is the effect of a narcotic antagonist on
someone who has developed a physical depen-
dence on opioids?

9. What are the enkephalins and endorphins, and
how do they relate to plant-derived opioids
such as morphine?

10. Explain why taking opioids in combination
with sedatives is not advised.
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