G. opioid analgesics and antagonists
Opioids:

Natural or synthetic cpds that produce morphine-like action (binds to specific opioid receptors in CNS to produce effect that mimic the action of opiopeptins (as endorphins and enkephalins).

The term opiates is reserved to drugs obtained from the juice of the opium poppy (morphine and codeine).

Strong agonists:

Morphine:
-The major analgesic in crude opium, and considered the prototype.

MOA:

Mainly (, varying affinities for ( and (, and lower affinity for (.

Action:

a. Analgesia: by raising the pain threshold at the spinal cord level, and by altering the brain’s perception of pain.

b. Euphoria.

c. Respiratory depression: reduce sensitivity of respiratory center neurons to CO2 and is the cause of death in over dose.
d. Depression of cough reflex (antitussive)

e. Miosis (pinpoint pupil): due to effect on ( and ( and it is important in diagnosis of addiction with morphine because all other causes of coma and respiratory depression produce dilation of pupil.

f. Emesis: directly stimulates chemo-receptor trigger zone.

g. GIT: relieves diarrhoea and dysentery by decreasing motility of smooth muscles and increase tone. Overall result is constipation.

h. C.V.: has no effect but at high doses causes hypotension and bradycardia.


Due to respiratory depression and CO2 retention, cerebral vessels dilates and increase in CSF pressure (C.I. in brain injury)
i. Histamine release: therefore C.I. with asthmatics.

j. Hormonal action: dec LH, FSH, adrenocorticotropic H, testosterone, inc prolactin and growth H (by dopaminergic inhibition), and inc ADH (causing urinary retention)

Uses:

1. Analgesic
Morphine may induce sleep.

The sedative hypnotic drugs are not usually analgesic and may have diminished sedative effect in the presence of pain therefore combined with opioids (as benzodiazepines).

2. Diarrhoea (morphine is constipating)
3. Relief cough (codeine with its greater antitussive action and dextromethorphan are more widely used)

4. Treatment of acute pulmonary oedema, possibly by its vasodilatory effect.

Pharmacokinetics:
· Not effective orally. Only IV, IM, SC, and inhalation of opium smoke.

· Least lipophyllic therefore only small amount crosses bbb (while the more fat soluble fentanyl and heroin cause intense “rush” of euphoria.

· Should not be used during labour as it enters foetus of pregnant women.

Adverse effects:

· Respiratory depression, nausea, vomiting, constipation and sedation.
· Elevation of intracranial pressure.

· Acute urinary retention.

· Tolerance and physical dependence.

· Drug interaction


1. Antipsychotics (as phenothiazines), TCAs, and sedatives enhance depressant action.


2. MAO-I may cause coma.


3. Small doses of amphetamine or hydroxyzine enhance analgesia.
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	Strong Agonists

	
	Meperidine
	Methadone
	Fentanyl (Durogesic®)
	Heroin

	MOA
	( and (
	(  greater action 
	(
	

	Actions
	-resp. dep.

-inc. CSF pressure

-dilates pupil due to atropine like action
	-equivalent analgesic action as morphine.
	80 times the analgesic potency of morphine

Sufentanyl is more potent

Alfentanyl and Remifentanyl are less potent and shorter acting.
	by acetylation of morphine leading to 3 fold inc in potency

	Uses
	Acute pain (labour)

Pethidine is used in obstetrics.
	-Acute pain

-withdrawal of heroin & morphine
	neurolept anaesthesia when combined with droperidol
	more fat sol. So enters brain more readily causing exaggerated euphoria.

	Ph. Kinetics
	IM

duration 2-4 hrs
	Orally

Longer duration
	IV rapid onset & short duration
	converted to morphine in body

	Adverse E.
	tremors, dependence

constipating
	dependence

constipating
	
	

	Diff. to morph.
	No C.V. problems
	equal potency
	more potent
	more potent


	Moderate Agonists
	Mixed Agonist-Antagonists
· In individuals who have not received opioids, they show agonist activity and are used to relieve pain.

· In pts with opioid dependence, they show primarily blocking effects, that is, produce withdrawal symptoms.

· Most of them cause dysphoria rather than euphoria (( agonist)

	Propoxyphene
	Codeine
	Pentazocine
	Buprenorphine

	· derivative of methadone

· dextro isomer is analgesic while levo isomer is antitussive

· weaker analgesic than codeine so, usually combined with aspirin or acetaminophen.

· Nausea, anorexia, constipation

· Resp. dep., halluc, confusion, cardiotoxicity & pulmonary edema

· Resp. dep. and sedation can be antagonised by Naloxone but cardiotoxicity cannot
	· Less potent than morphine but has higher oral activity

· Antitussive at doses that do not cause analgesia.

· Used in combination of aspirin or acetaminophen

· Dextromethorphan is more commonly used in non-prescription cough preparations as it has no analgesic action and a low potential for abuse.

· Oxycodone is a semisynthetic derivative of morphine and used in combination with aspirin and acetaminophen to relief pain.
	· Agonist on ( & ( (dysphoria)

· Weak antagonist on ( & (
· Orally or IV to relieve moderate pain

· Less euphoria than morph.

· Same adverse effects as morphine

· No respiratory depression

· Nalbuphine (Nubain®) and Butorphanol act as Pentazocine.
	· Agonist at (.

· Behaves like morphine in naïve patients.
· It can also antagonise morphine

· Used in moderate to severe pain.


Other Analgesics:

Tramadol

· Centrally acting analgesic that binds to the ( opioid receptor.

· It also weakly inh re-uptake of NE and 5-HT

· Used in moderate to severe pain
Antagonists
· Has no effect in normal individuals

· But in pts addicted to opioids, they rapidly reverse the effect of agonist and precipitate the symptoms of opiate withdrawal.

1. Naloxone

· Reverse coma and respiratory depression of opioid overdose within 30 seconds, causing the pt to be revived and alert.
· Competitive antagonist at (, (, and ( with a 10 fold higher affinity for ( than for ( (so it causes only minimal reversal of analgesia that results from stimulation of ( receptors)

2. Naltrexone

· Longer duration of action.

· Used in opiate-dependence maintenance programs and may also be beneficial in treating chronic alcoholism.








































































































































(   opioid receptor








(   opioid receptor








Mainly agonist action at (, but some actions on other receptors


Morphine, Heroin, Fentanyl


Codeine





Agonist action at (, with partial antagonist action at (..


Pentazocine
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Supraspinal analgesia


Resp. depression


Euphoria/sedation


Physical dependence


Dec GIT motility


Pupil constriction





Spinal analgesia


Sedation/dysphoria


Pupil constriction





Dysphoria


Hallucinations


Psychotomimetic effects


Pupil dilation


E.g. Phencyclidine





Antagonists act at (, (, & ( receptors


Naloxone


Naltrexone
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