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There will be 2 sessions 

on opioids:
❖Definition of Addiction

❖History and Epidemiology 

❖Opiate use in USA

❖Pharmacology

❖Review of Opioid Neurochemistry

❖Newer semi-synthetic opioids 

❖Medication Assisted Therapy
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Addiction

Addiction to many substances has long been 

recognized. 

In 1622,  Sir Francis Bacon succinctly observed 

that: 

“the use of tobacco…conquers men with a 

certain secret pleasure so that those who have 

once become accustomed thereto can hardly be 

restrained therefrom.”
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Qoud ali cibus est aliis fuat acre venenum

-Lucretius, 95-55 BCE

What is sustenance to some 
may be fierce poison to others
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ADDICTION DEFINITION

Addiction is a treatable, chronic medical disease 

involving complex interactions among brain 

circuits, genetics, the environment, and an 

individual’s life experiences. 

People with addiction use substances or engage in behaviors that become 

compulsive and often continue despite harmful consequences.

Prevention efforts and treatment approaches for addiction are generally as 

successful as those for other chronic diseases. 

Adopted by the ASAM Board of Directors September 15, 2019
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Manila Opium Den
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Opium den NYC  from Harpers Weekly, October 1891



88

Opium den with 
“Westerners”
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The Opium Pipe
Leon Herbo 
(1850-1907)
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Red & White Poppy Poppy Bud
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17th CENTURY ENGRAVING OF OPIUM HARVEST 20th CENTURY PHOTO OF OPIUM HARVEST
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OPIUM ALKALOIDS

MORPHINE

9-14%

Narcotic Analgesic

NOSCAPINE 

(NARCOTINE)

6-11% 

Antitussive

THEBAINE

1.5-0.3%

Convulsant drug

Produces no 

analgesia.

Important intermediate 

for the synthesis of 

semisynthetic opioids.

PAPAVERINE

1%

Smooth muscle 

relaxant

CODEINE

0.5% 

Narcotic Analgesic
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History

• In 1803, a German pharmacist, F.W. Serturner 

isolated the main alkaloid of opium and named it 

morphine after Morpheus, the Greek god of dreams.

• Morphine was soon widely used for medical purposes 

in Europe and the U.S. But by the end of the century, 

addiction to the drug had become a problem.

• In 1898, while searching for a non-addictive 

substitute for morphine, Heinrick Dresser, working at 

the Bayer Laboratory in Germany, developed 

diacetylmorphine. 

• Bayer marketed it under the brand name Heroin. The 

new drug, however, turned out to be up to ten times 

more potent than morphine.
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Produced in 1898
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Medicine with Opium

• There were countless patent medicines on 

the market containing opium or morphine. 

They were sold under such names as:

– Ayer's Cherry Pectoral, 

– Mrs. Winslow's Soothing Syrup, Darby's 

Carminative, 

– Godfrey's Cordial, 

– McMunn's Elixir of Opium, 

– Dover's Powder,  and so on. 

• Some were teething syrups for young 

children 

• Some were "soothing syrups" 

• Some were recommended for diarrhea and 

dysentery or for "women's troubles”
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Godfrey's Cordial 

• A mixture of opium, molasses for sweetening, and 

sassafras for flavoring--- was especially popular in 

England. 

• Dr. C. Fraser Brockington reports that in mid-nineteenth 

century Coventry, ten gallons of Godfrey's Cordial-

enough for 12,000 doses- was sold weekly and was 

administered to 3,000 infants under two years of age.

Godfrey’s Cordial
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Distribution

The nineteenth-century distribution system reached into towns, villages, and 

hamlets as well as the large cities. A New England physician-druggist wrote about 

1870:

“In this town I began business twenty years since. The population then at 10,000 

has increased only inconsiderably, but my sales have advanced from 50 pounds 

of opium the first year to 300 pounds now; and of laudanum [opium in alcohol] 

four times upon what was formerly required. About 50 regular purchasers come to 

my shop, and as many more, perhaps, are divided among the other three 

apothecaries in the place.” 



2222

Opium 
By: Yves Saint Laurent

Dior Addict 
By: Christian Dior



So, what’s the problem?
23



Past Year Illicit Drug Use: Among People Aged 12 or Older
2023

NNR.12



Past Year Prescription Pain Reliever Subtype Misuse: Among People Aged 12 or Older 
Who Misused Any Prescription Pain Reliever in the Past Year; 2023

NNR.20



Prescription Sources, 2023

Note: Respondents with unknown data for the Source for Most Recent Misuse or who reported Some Other Way but did not specify a valid way were excluded.

Note: The percentages may not add to 100 percent due to rounding.

NNR.22
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No prescription required!

Delivered in the privacy of 

your home!

Internet Access

“Some reasons why 

you should consider 

using this pharmacy”
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Prescription Drug Abuse
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Prescription Opioid Misuse

Pathologist: Meds Killed Daniel Smith

The death of Anna Nicole Smith’s 20-year-old son Daniel was 

caused by a lethal combination of methadone, Zoloft and 

Lexapro, pathologist Dr. Cyril Wecht has revealed to people.

Terrel Owens Says He Didn’t Attempt 

Suicide

Owens, who was hospitalized Tuesday night, said he’d had a 

bad reaction after mixing supplements with pain medication 

that he’d been taking for an injured hand. “I took some extra 

pills with my supplement,” he said. He said he’d been taking 

the pain medication hydrocodone; as for the supplements: 

“The list is too long to tell you everything I take.” Sept 06
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Opioid Manufacturer 
Purdue Pharma Pleads 

Guilty to Fraud and 
Kickback Conspiracies

Tuesday, November 24, 2020  

US Dept. of Justice
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Note: As shown in Table 1, the number of criteria for prescription pain reliever use disorder differed for people who misused prescription pain relievers in the past year or who used but did not misuse them. Regardless of the total number of 

criteria used for classifying people as having a prescription pain reliever use disorder, people who meet two or three criteria are considered to have a “mild” disorder, those who meet four or five criteria are considered to have a “moderate” 

disorder, and those who meet six or more criteria are considered to have a “severe” disorder.

NNR.35

Severity of OUDs, 2023



Note: Adults with unknown information for perceptions of need for substance use treatment were excluded.

NNR.55

Treatment for SUD
NNR.55



So, what is an opioid?
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Structures of Opioids and Opioid Antagonists Chemically 
Related to Morphine

Goodman & Gilman’s Pharmacology
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Opioid Receptors

➢ Mu1,2,3 ()

➢ Zeta  ( ԇ)

➢ Kappa  (1,2,3)

➢ Delta   ( 1,2 )
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Opioid Receptors

➢Mu1 (1) analgesia, euphoria

➢Mu2 (2) constipation, respiratory depression

➢Kappa  (1,2,3) spinal analgesia, dysphoria

➢Delta   (  ) euphoria 
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Opioid Receptors

❖ enkephalins

❖ endorphins

❖ dynorphins-- 

,
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Opioids/Receptor Classes

P=partial
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Functions of Drugs at mu Receptor

Full agonists:

➢ Occupy the receptor and activate that receptor

➢ Increasing doses of the drug produce increasing 
receptor-specific  effects until a maximum or toxic 
effect is achieved

➢ Most abused opioids are full agonists
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Drugs and medications that activate mu receptors as full agonists.

codeine fentanyl sufentanyl

heroin hydrocodone morphine

meperidine oxycodone oxymorphone

loperamide propoxyphene Paragoric

hydromorphone LAAM diphenoxylate

methadone tapentadol levorphanol



Fentanyl Lollipop
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Functions of Drugs at mu Receptor

Partial agonists:

➢ Bind to and activate receptor

➢ Increasing dose does not produce as 
great an effect as does increasing the 
dose of a full agonist (less of a 
maximal effect is possible)

Examples:

➢ Examples of partial agonists are:

• buprenorphine (Buprenex, Suboxone, 
Subutex), 

• butorphanol (Stadol) 

• pentazocine (Talwin)

• nalbuphine (Nubain)
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Functions of Drugs at mu Receptor

Antagonists:

➢ Bind to receptors but do not activate 
the receptor

➢ Block the receptor from activation by 
full and partial agonists

Examples:

➢ Examples of opioid antagonists are:

• Naloxone (Narcan), 

• Nalmefene (Revex), 

• Naltrexone ( ReVia, Trexan)
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Intrinsic Activity

• Full Agonist (Methadone) 

• Partial Agonist (Buprenorphine) 

• Antagonist (Naloxone)
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So, how do these 

opioids work?
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A Major Reason 

People Take a Drug 

is they Like What it 

Does to Their Brains
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“The first opiate I ever took was codeine… It 

made me feel right for the first time in my 

life… I never felt right from as far back as I 

can remember, and I was always trying 

different ways to change how I felt. I used lots 

of drugs, but none of them really did it for 

me. Codeine was a revelation, and I’ve been an 

opiate addict ever since… Opiates have caused 

me lots of trouble, but what they do for my 

head is worth it…”

Addict Quote

Thirty-four-year-old woman quoted in: 

From Chocolate to Morphine (1993) 

By: Andrew Weil and Winifred Rosen
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Peripheral pain sensation via 

the spino-thalamic tracts

www.nida.nih.gov/pubs/Teaching/



6060

Opiate Binding Sites – Medial Brain
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Opioids

NOREPINEPHRINE
SEROTONIN

GABA-ergic

neurons

Neurochemistry DOPAMINE
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It is the amount and speed 

of the release of Dopamine 

in the nucleus accumbens 

that is most likely related to 

the addiction potential of a 

behavior, substance or drug.
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Guanine nucleotide 

binding protein

Second messengers

cGMP,Ca+2, PI, AA, 

NO

DNA in 

nucleus

GENE 

EXPRESSION

Third 

messengers
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REWARD CIRCUITRY



Neuroadaptation Model

➢Upregulation of cAMP pathway 

• in locus ceruleus leads to typical 

constellation opiate withdrawal 

symptoms

• in nucleus accumbens may 

contribute to reinforcing behavior of 

most drugs of abuse
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Repeated Administration and Withdrawal

➢Repeated administration of opioids that 

activate the mu receptor results in dose-

dependent physical dependence and 

tolerance

➢Physical dependence and tolerance 

manifest as characteristic withdrawal signs 

and symptoms upon reduction or 

cessation of opioid use or administration 

(the opioid withdrawal syndrome)
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Opioid Withdrawal Signs and Symptoms

yawning mild fever insomnia
dysphoric 

mood
craving

irritability hypertension tachycardia
sweating, 

piloerection
nausea or 
vomiting

muscles 
aches, 
cramps

lacrimation rhinorrhea
nasal 

stuffiness
pupillary 
dilation

anxiety
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COWS

These withdrawal signs 

and symptoms are what 

are typically measured 

with the COWS. 
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Severity of Opioid-Withdrawal Symptoms after Abrupt Discontinuation 

of Equivalent Doses of Heroin, Buprenorphine, and Methadone
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➢ Intense “high” or “rush, almost 

“orgasmic” sense of well-being.

➢ Respiratory depression/death; 

acute pulmonary edema; nausea; 

vomiting

Acute Intoxication and Overdose

ADVERSE EFFECTS
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Chronic Intoxication

Cellulitis, wound abscesses (superficial and deep), 
venous and arterial thrombosis

Renal infarction, cerebritis, bacterial and viral 
endocarditis, STD’s, TB, HIV/AIDS

Hepatitis B and C, asthma, depression, constipation

Accidents, head injuries, memory loss, paresthesias

Suicide, homicide, prison (>25% of heroin addicts die 
within 10-20 years after beginning active use)



Aortic valve endocarditis
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Chronic Intoxication

Polysubstance use/abuse

“cut substance” toxicity—scopolamine, 
dextromethorphan, lidocaine, milk, sugar

Down-regulation of the opiate receptor sites

Designer heroin MPTP caused acute Parkinson’s 
disease by destroying dopaminergic neurons in the 
basal ganglia



The Heart asks Pleasure—first—

And then—Excuse from Pain —

And then — those little Anodynes

That deaden suffering —

And then —to go to sleep-

And then — if it should be

The will of its Inquisition 

The privilege to die—

Emily Dickenson, 1862

The Heart Asks Pleasure-First





Thank you for attending!

Please reach out with any questions you may have.

Minnesotaasam@acentra.com

https://mhcp.acentra.com/

Page 77

mailto:Minnesotaasam@acentra.com
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