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Management of pain is one of clinical medicine's 
greatest challenges. Pain is defined as an 
unpleasant sensation that can be either acute or 
chronic and that is a consequence of complex 
neurochemical processes in the peripheral and                          

(.central nervous system (CNS 



• for severe or chronic malignant pain, opioids 
are usually the drugs of choice. 

• to relieve intense pain and the anxiety that 
accompanies it, whether that pain is from 
surgery or a result of injury or disease, such as 
cancer. However, their widespread availability 
has led to abuse of those opioids with 
euphoric properties. 



Opioid Receptors 

• Opioids interact stereospecifically with protein 
receptors on the membranes of certain cells in the 
CNS, on nerve terminals in the periphery, and on 
cells of the gastrointestinal tract and other anatomic 
regions. The major effects of the opioids are 
mediated by three major receptor families. These 
are designated by the Greek lettersآµ  ) mu), (kappa), 
and )delta). 

• All three opioid receptors are members of the G 
protein coupled receptor family and inhibit adenylyl 
cyclase. They are also associated with ion channels, 
increasing postsynaptic K+ efflux (hyperpolarization) 
or reducing presynaptic Ca2+ influx, thus impeding 
neuronal firing and transmitter release 



Distribution of receptors 
• Brainstem: Opioid receptors influence respiration, cough, nausea and 

vomiting, blood pressure, pupillary diameter, and control of stomach 
secretions. 

• Medial thalamus: This area mediates deep pain that is poorly localized 
and emotionally influenced. 

• Spinal cord:. 
• Hypothalamus:  
• Limbic system: The greatest concentration of opiate receptors in the 

limbic system. These receptors probably do not exert analgesic action, 
but they may influence emotional behavior. 

• Periphery:Opioids also bind to peripheral sensory nerve fibers and their 
terminals. As in the CNS, they inhibit Ca2+-dependent release of 
excitatory, proinflammatory substances (for example, substance P) from 
these nerve endings. 

• Immune cells: Opioid-binding sites have also been found on immune 
cells. The role of these receptors in nociception (response or sensitivity 
to painful stimuli) has not been determined. 
 

 



Strong Agonists 
A. Morphine:is the major analgesic drug 
Mechanism of action: Opioids exert their major 
effects by interacting with opioid receptors in the 
CNS and in other anatomic structures, such as the 
gastrointestinal tract and the urinary bladder.  
Opioids cause hyperpolarization of nerve cells, 
inhibition of nerve firing, and presynaptic inhibition 
of transmitter release.  
it decreases the release of substance P, which 
modulates pain perception in the spinal cord. 
 Morphine also appears to inhibit the release of 
many excitatory transmitters from nerve terminals 
carrying nociceptive (painful) stimuli. 



Actions 
Analgesia: Morphine causes analgesia (relief of pain without 
the loss of consciousness). Opioids relieve pain both by 
raising the pain threshold at the spinal cord level and, more 
importantly, by altering the brain's perception of pain. 
Patients treated with morphine are still aware of the 
presence of pain, but the sensation is not unpleasant. 
However, when given to an individual free of pain, its effects 
may be unpleasant and may cause nausea and vomiting.  
Euphoria: Morphine produces a powerful sense of 
contentment and well-being.  
Respiration: Morphine causes respiratory depression by 
reduction of the sensitivity of respiratory center neurons to 
carbon dioxide. This occurs with ordinary doses of morphine 
and is accentuated as the dose increases until, ultimately, 
respiration ceases. Respiratory depression is the most 
common cause of death in acute opioid overdose. 

 



Depression of cough reflex: Both morphine and codeine 
have antitussive properties. In general, cough suppression 
does not correlate closely with analgesic and respiratory 
depressant properties of opioid drugs. The receptors 
involved in the antitussive action appear to be different from 
those involved in analgesia. 

Miosis: The pinpoint pupil, characteristic of morphine use 

Emesis: Morphine directly stimulates the chemoreceptor 
trigger zone in the area postrema that causes vomiting. 

Gastrointestinal tract: Morphine relieves diarrhea and 
dysentery by decreasing the motility and increasing the tone 
of the intestinal circular smooth muscle. Morphine also 
increases the tone of the anal sphincter. Overall, morphine 
produces constipation, with little tolerance developing. It 
can also increase biliary tract pressure due to contraction of 
the gallbladder and constriction of the biliary sphincter 

 



Cardiovascular: Morphine has no major effects on the blood pressure 
or heart rate except at large doses, when hypotension and bradycardia 
may occur. Because of respiratory depression and carbon dioxide 
retention, cerebral vessels dilate and increase the cerebrospinal fluid 
(CSF) pressure. Therefore, morphine is usually contraindicated in 
individuals with severe brain injury. 
Histamine release: Morphine releases histamine from mast cells, 
causing urticaria, sweating, and vasodilation. Because it can cause 
bronchoconstriction, asthmatics should not receive the drug. 
Hormonal actions: Morphine inhibits release of gonadotropin-releasing 
hormone and corticotropin-releasing hormone, and it decreases the 
concentration of luteinizing hormone, follicle-stimulating hormone, 

adrenocorticotropic hormone, and ²خ-endorphin. Testosterone and 
cortisol levels decrease. Morphine increases growth hormone release 
and enhances prolactin secretion. It increases antidiuretic hormone 
and, thus, leads to urinary retention. [Note: It also can inhibit the 
urinary bladder voiding reflex; thus, catheterization may be required.] 
Labor: Morphine may prolong the second stage of labor by transiently 
decreasing the strength, duration, and frequency of uterine 
contractions. 

 



Therapeutic uses: 
 Analgesia: Despite intensive research, few other drugs have 

been developed that are as effective as morphine in the 
relief of pain. Opioids induce sleep, and in clinical situations 
when pain is present and sleep is necessary, opiates may be 
used to supplement the sleep-inducing properties of 
benzodiazepines, such as temazepam 

Treatment of diarrhea: Morphine decreases the motility 
and increases the tone of intestinal circular smooth muscle. 
[Note: This can cause constipation.] 

Relief of cough: Morphine suppresses the cough reflex; 

 Treatment of acute pulmonary edema: Intravenous (IV) 
morphine dramatically relieves dyspnea caused by 
pulmonary edema associated with left ventricular failure 
possibly by its vasodilatory effect 

 



Adverse effects:  
Severe respiratory depression occurs and can result in death 
from acute opioid poisoning. A serious effect of the drug is 
stoppage of respiratory exchange in patients with 
emphysema or cor pulmonale.  
Other effects include vomiting, dysphoria, and allergy-
enhanced hypotensive effects  
The elevation of intracranial pressure, particularly in head 
injury, can be serious. Morphine enhances cerebral and spinal 
ischemia. 
 In benign prostatic hyperplasia, morphine may cause acute 
urinary retention. 
 Patients with adrenal insufficiency or myxedema may 
experience extended and increased effects from the opioids.  
Morphine should be used with cautiously in patients with 
bronchial asthma or liver failure. 
 



Tolerance and physical dependence: Repeated use 
produces tolerance to the respiratory depressant, 
analgesic, euphoric, and sedative effects of morphine.. 

 Physical and psychological dependence readily occur 
with morphine and with some of the other agonists to be 
described. 

 Withdrawal produces a series of autonomic, motor, and 
psychological responses that incapacitate the individual 
and cause serious almost unbearable symptoms. 

 Drug interactions: The depressant actions of morphine 
are enhanced by phenothiazines, monoamine oxidase 
inhibitors, and tricyclic antidepressants. 



Meperidine 
is a synthetic opioid structurally unrelated to morphine. It is 
used for acute pain. 
Mechanism of action: Meperidine binds to opioid receptors, 

particularly آµ receptors. However, it also binds well to  خ؛
receptors. 
Actions: Meperidine causes a depression of respiration similar 
to that of morphine, but it has no significant cardiovascular 
action when given orally. On IV administration, meperidine 
produces a decrease in peripheral resistance and an increase 
in peripheral blood flow, and it may cause an increase in 
cardiac rate. As with morphine, meperidine dilates cerebral 
vessels, increases CSF pressure, and contracts smooth muscle 
(the latter to a lesser extent than does morphine). Meperidine 
does not cause pinpoint pupils but, rather, causes the pupils 
to dilate because of an atropine-like action. 

 



Therapeutic uses: 
 Meperidine provides analgesia for any type of severe pain. Unlike morphine, 
 meperidine is not clinically useful in the treatment of diarrhea or cough. 
 Meperidine produces less of an increase in urinary retention than does 
morphine. 
 It has significantly less effects on uterine smooth muscle than morphine and is 
the opioid commonly employed in obstetrics. 
Adverse effects:  
Large or repetitive doses of meperidine can cause anxiety, tremors, muscle 
twitches, and rarely, convulsions due to the accumulation of a toxic metabolite, 
normeperidine.  
The drug differs from opioids in that when given in large doses, it dilates the pupil 
and causes hyperactive reflexes.  
Severe hypotension can occur when the drug is administered postoperatively. Due 
to its antimuscarinic action, patients may experience dry mouth and blurred 
vision.  
When used with major neuroleptics, depression is greatly enhanced. 
Administration to patients taking monoamine oxidase inhibitors can provoke 
severe reactions, such as convulsions and hyperthermia. Meperidine can cause 
dependence, and can substitute for morphine in opiate-dependent persons 




