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Glossary 

 
Opium: dried, condensed juice of the poppy flower Papaver somniferum 

Opiate: compounds that are structurally related to products found in opium 
Opioid: any substance, regardless of structure, that has functional/pharmacological properties of an 

opiate 

Endogenous opioids: (1) naturally occurring opioids found in the body, (2) includes 3 primary families: 

endorphins, enkephalins, and dynorphins 

Opioid receptors: (1)  (MOR), (2)  (KOR), (3)  (DOR), (4) all GPCRs (G protein-coupled receptors) 

MOR: (1)  opiate receptor that is the target of most opiate analgesics, (2) activation leads to (a) opening 

of potassium channels (causes negative shift in neuron voltage – aka ‘hyperpolarization’), (b) closing of 

calcium channels (inhibits release of neurotransmitter), and (c) inhibits cAMP 

Morphine: (1) potent opiate analgesic, (2) most abundant alkaloid found in opium, (3) not as lipophilic as 

some high-potency opioids (e.g. heroin, fentanyl) 

Codeine: (1) weak to midrange analgesic, (2) 2nd most abundant alkaloid found in opium, (3) also used 

for antitussive (cough suppressant) and antidiarrheal properties 

Heroin: (1) opioid analgesic synthesized by adding acetyl groups to morphine molecule (i.e. 

diacetylmorphine), (2) very lipid soluble and, therefore, rapidly penetrates CNS, (3) a pro-drug 

Fentanyl: (1) very lipophilic, potent synthetic opioid (100-1000X more potent than morphine), (2) can be 

administered via skin patch (because lipophilic), (3) short-acting (when given orally) 

Methadone: synthetic opioid used as analgesic and to treat opiate dependency 

Oxycodone: semi-synthetic opioid 

Oxycontin: slow-release form of oxycodone  

Pentazocine: partial MOR agonist 

Buprenorphine: partial MOR agonist 

Naloxone: (1) MOR antagonist used for opiate overdose, (2) very little oral bioavailability, (3) short T1/2 

Naltrexone: (1) MOR antagonist primarily used for opiate addiction, (2) can be taken orally, (3) longer 

T1/2 than naloxone 

Nalmefene: (1) more ‘universal’ opioid antagonist (i.e. blocks MORs, KORs and DORs), (2) primarily 

used for alcohol dependence 

Pain: perception of an aversive/unpleasant sensation 

Nociception: transmission of signals to the CNS that provide information about tissue damage 

DRG: (1) dorsal root ganglion (or spinal ganglion), (2) collection of neuronal cell bodies whose axons 

relay sensory information into the CNS (i.e. afferents), (3) DRG neurons terminate in the dorsal horn of 

the spinal cord 

Afiber: (1) nociceptive afferent that is thinly myelinated, (2) activation of A fibers is associated with 

sharp, prickly pain, (3) widely distributed in the skin and in deep tissue 

C fiber: (1) nociceptive, polymodal afferent that is not myelinated, (2) activated by a variety of high-

intensity mechanical, chemical, and hot/cold stimuli, (3) widely distributed in the skin and in deep tissue 



 

2 Sites of  Analgesia 

Ascending pathways: (1) relay nociceptive input from the dorsal horn of the spinal cord to higher centers 

in the brain, (2) major ‘tracts’ include spinothalamic, spinoreticular, and spinomesencephalic tracts 

Hyperalgesia: (1) when sensation of pain in response to subsequent stimuli is enhanced, (2) occurs 

when peripheral tissues are damaged, (3) involves the release of many chemical mediators (e.g. 

histamine, bradykinin, prostaglandins, etc) that act to lower the threshold of nociceptor activation 

Periaqueductal Gray (PAG): (1) mesencephalic structure that plays a large role in descending 

modulation of pain, (2) expresses a high density of MORs, (3) opioid administration directly into the 

PAG blocks nociceptive responses 

Myenteric Plexus: (1) complex intrinsic meshwork of neuron cell bodies and their nerve fibers that 

constitute a major part of the enteric nervous system, (2) provides motor innervation to the GI tract, (3) 

morphine reduces output of myenteric plexus, thereby decreasing gut motility (i.e. constipation)  
Catecholamine: group of monoamine neurotransmitters that include epinephrine, norepinephrine and 

dopamine 

Dopamine: catecholamine that plays a major role in reward-driven learning 

Ventral Tegmental Area (VTA): (1) mesencephalic (midbrain) brain structure that contains drug and 

reward circuitry, (2) origin of the mesolimbic dopaminergic system 

Nucleus Accumbens: (1) part of the limbic portion of the basal ganglia (base of forebrain) that contains 

drug and reward circuitry, (2) receives dopaminergic input from the VTA 

Epidural: (1) or ‘epidural analgesia’, (2) injection of drug into epidural space (space within the spinal 

canal lying outside the dura mater), (3) regional form of analgesia 

Intrathecal: (1) or ‘intrathecal analgesic’, (2) injection of drug within the dura mater of spinal canal, (3) 

more direct route than epidural, (3) regional form of analgesia 

 

 

 

 

General Points 
 

1. Effects of Morphine  

a. Analgesia 

i. Results from actions at many levels of the neuraxis (e.g. 

mesencephalic PAG, spinal cord) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ii. Primarily results from activation of MORs  

iii. Occurs without loss of consciousness 

iv. Normal sensory modalities are much less altered 

v. The alagesic effects of opiates are usually additive with those of the 

NSAIDs (non-steroidal anti-inflammatory drugs, e.g. asparin, 

ibuprofen) 

b. Respiratory depression 

i. Morphine decreases the respiratory pattern generator found in the 

brain stem 

ii. Detectable in the low therapeutic range and with increasing dose 

iii. May be lethal in patients with compromised respiration 

iv. Less respiratory depression associated with epidural/intrathecal 

administration 

c. Decreased gut mobility 

i. Gut (myenteric plexus) is one of the major sites of morphine action 

ii. Morphine decreases propulsive peristaltic contractions, leading to 

an antidiarrheal effect. 

iii. Also decreases urinary voiding reflex – catheterization may be 

required with therapeutic doses of morphine. 

d. Peripheral vasodilation 

i. Hypotensive effects are correlated with posture: 

1. Little effect in recumbent, normovolemic patient 

2. Can cause orthostatic hypotension 

ii. Hypotensive effects can be very serious in hypovolemic patients 

 

 

 

2. Absorption, Distribution and Excretion 

a. Absorption: morphine is readily absorbed from the GI tract, nasal mucosa 

and lungs 

b. Distribution: morphine (1) does not accumulate in the tissue, (2) has 

short plasma T1/2, (3) conjugated with glucuronic acid in liver 

c. Excretion: 90% urinary, 10% biliary 

 

 

 

3. Mechanisms 

a. Opens potassium channels: causes negative shift in voltage of neuron 

so that neuron is less excitable 



 

Presynaptic Regulation of  Release 

b. Closes calcium channels:  reduces neurotransmitter release (vesicular 

release of neurotransmitter is calcium-dependent) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c. Actions in PAG: mechanism (a) above primarily acts on inhibitory 

neurons in the PAG, thereby reducing output of inhibitory neurons.  This 

releases excitatory neurons in the PAG from inhibitory forces (i.e. 

‘disinhibition’) and enables them to activate descending analgesia 

systems. 

d. Actions in spinal cord: mechanisms (a) and (b) act in dorsal horn to 

decrease dorsal horn excitability 

 

 

 

4. Tolerance and Dependence 

a. Tolerance is pharmacodynamic 

i. Tolerance to one opiate agonist produces tolerance to all others 

(i.e. ‘cross tolerance’) 

b. Physical dependence is prominent 

i. Withdrawal from opiates is less severe than that from ethanol and 

barbiturates. 

c. Agonists (e.g. methadone) are used in ‘Replacement’ or ‘Maintenance’ 

therapy 

i. Keeps individual tolerant and dependent but helps break habit 

1. Taken orally – helps break injection habit 



2. Taken once/day or less 

3. Long T1/2 so does not produce serious withdrawal 

ii. Partial MOR agonists (e.g. Buprenorphine) sometimes used 

1. Can actually antagonize the effects of heroin/high potency 

agonists but has some of the benefits of methadone 

because receptors are still activated 

 

 

Useful Tables from Goodman and Gilman’s  

The Pharmacological Basis of Therapeutics, 12th Edition 

 

Opioid Agonist Actions/Selectivities at ,, &  receptors (Goodman & Gilman’s, page 483) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Opioid Antagonist Actions/Selectivities at ,, &  receptors (Goodman & Gilman’s, page 484) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Opioid Analgesic Dosing  (Goodman & Gilman’s, page 498) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Epidural/Intrethecal Dosing (Goodman & Gilman’s, page 514) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Where Opioids Fall in Pain Managment (Goodman & Gilman’s, page 519) 

 

 
 


