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Opioid Analgesics and Antagonists 

Algesia (pain) is an ill-defined, unpleasant bodily sensation, usually evoked by an external or internal 

noxious stimulus.  

Analgesic: A drug that selectively relieves pain by acting in the CNS or on peripheral pain 

mechanisms, without significantly altering consciousness. 

OPIOID ANALGESICS  

Opium: A dark brown, resinous material obtained from poppy (Papaver somniferum) capsule. It 

contains two types of alkaloids.  

Phenanthrene derivatives Morphine (10% in opium), Codeine (0.5% in opium), Thebaine (0.2% in 

opium), (Nonanalgesic)  

Benzoisoquinoline derivatives Papaverine (1%) (Nonanalgesic), Noscapine (6%) (Nonanalgesic) 

MORPHINE  

Morphine is the principal alkaloid in opium and is widely used till today. Therefore, it is described 

as prototype. 

PHARMACOLOGICAL ACTIONS  

1. CNS: Morphine has site specific depressant and stimulant actions in the CNS by interacting 

primarily with the μ opioid receptor (for which it has the highest affinity), as a full agonist. The 

depressant actions are:  

a) Analgesia Morphine is a strong analgesic. Though dull, poorly localized visceral pain is 

relieved better than sharply defined somatic pain; higher doses can mitigate even severe pain; 

degree of analgesia increasing with dose. Nociceptive pain arising from stimulation of 

peripheral pain receptors is relieved better than neuretic pain (such as trigeminal neuralgia) 

produced by inflammation of or damage to neural structures. The associated reactions to 

intense pain (apprehension, fear, autonomic effects) are also dampened. Suppression of pain 

perception is selective, without affecting other sensations or producing proportionate 

generalized CNS depression (contrast general anaesthetics). 

b) Sedation which is different from that produced by hypnotics is seen. Drowsiness and 

indifference to surroundings as well as to own body occurs without motor incoordination, 

ataxia or apparent excitement (contrast alcohol). Higher doses progressively induce sleep and 

then coma. Morphine has no anticonvulsant action, rather, fits may be precipitated.  

c) Mood and subjective effects These are prominent. Morphine has a calming effect; there is 

loss of apprehension, feeling of detachment, lack of initiative, limbs feel heavy and body 

warm, mental clouding and inability to concentrate occurs. In the absence of pain or 

apprehension, these are generally appreciated as unpleasant by normal people. However, 



patients in pain or anxiety, and especially addicts, perceive it as pleasurable floating sensation: 

refer it as ‘high’. Rapid i.v. injection by addicts gives them a ‘kick’ or ‘rush’ which is intensely 

pleasurable— akin to orgasm. Thus, one has to learn to perceive the euphoric effect of 

morphine. 

d) Respiratory centre Morphine depresses respiratory centre in a dose dependent manner; rate 

and tidal volume are both decreased. However, analgesic dose in an otherwise healthy 

individual produces no cognizable respiratory depression, but it may be marked in the 

presence of other sedatives, cardiopulmonary/liver/kidney disease, etc. Death in morphine 

poisoning is due to respiratory failure. Neurogenic, hypercapnoeic and later hypoxic drives to 

the respiratory centre are suppressed in succession.  

e) Cough centre It is depressed by morphine, and is more sensitive than respiratory centre. 

f) Temperature regulating centre It is depressed; hypothermia occurs in cold surroundings.  

g) Vasomotor centre It is depressed at higher doses and contributes to the fall in BP. 

2. Neuro-endocrine: Hypothalamic activation by afferent collaterals is dampened. Hypothalamic 

influence on pituitary is reduced. As a result, FSH, LH, ACTH levels are lowered, while prolactin 

and GH levels are raised (these are under predominant inhibitory control). The sex hormone and 

cortisol levels are lowered. Some degree of tolerance may develop to this effect, but heavy abusers 

often suffer loss of libido, impotence, menstrual irregularities and infertility. Clinical hypocorticism 

is unusual. Morphine can release ADH and reduce urine volume. 

3. CVS: Morphine causes vasodilatation due to:  

a) histamine release.  

b) depression of vasomotor centre.  

c) direct action decreasing tone of blood vessels.  

There is a shift of blood from pulmonary to systemic circuit due to greater vasodilatation in the latter. 

Therapeutic doses cause little change in the BP of recumbent normovolaemic patient. Postural 

hypotension and fainting do occur due to venodilatation and impairment of vascular reflexes. 

Morphine has little direct effect on heart; rate generally decreases due to stimulation of vagal centre, 

but may increase reflexly if the BP falls. Cardiac work is consistently reduced due to decrease in 

peripheral resistance, imparting anti-ischaemic property to morphine. Intracranial tension tends to 

rise as a consequence of CO2 retention leading to cerebral vasodilatation.  

4. GIT: The enteric plexus neurones and g.i. mucosa are rich in opioid receptors. Morphine exerts 

marked effect on g.i. motility as well as on fluid dynamics across g.i. mucosa. Constipation is a 

prominent feature of morphine action. Several factors contribute: 

a) Action directly on intestines and in the CNS increases tone and segmentation but decreases 

propulsive movements. Tone of duodenum and colon may be increased to the level of spasm.  

b) Spasm of pyloric, ileocaecal and anal sphincters.  

c) Decrease in all gastrointestinal secretions due to reduction in movement of water and 

electrolytes from mucosa to the lumen. This is mainly a peripheral action through opioid 

receptors on enteric plexus neurones, but also a central action. Absorption of fluid is increased 

due to stasis.  



d) Central action causing inattention to defecation reflex. No tolerance develops to this action: 

addicts remain chronically constipated.  

5. Other smooth muscles:  

a) Biliary tract Morphine causes spasm of sphincter of Oddi → intrabiliary pressure is increased 

several fold → may cause biliary colic. This action is only partly counteracted by atropine but 

more completely by opioid antagonist naloxone and direct smooth muscle relaxants like 

nitrates.  

b) Urinary bladder Tone of both detrusor and sphincter muscle is increased → urinary urgency 

and difficulty in micturition. Contractions of ureter are also increased.  

c) Uterus The action is clinically insignificant, may slightly prolong labour.  

d) Bronchi Morphine releases histamine (due to its bulky basic molecule; the mechanism is 

nonimmunological), which can cause bronchoconstriction. This is of no consequence in 

normal individuals, but can be dangerous in asthmatics.  

6. ANS: Morphine causes mild hyperglycaemia due to central sympathetic stimulation. It has weak 

anticholinesterase action. 

PHARMACOKINETICS  

The oral absorption of morphine is unreliable because of high and variable first pass metabolism; oral 

bioavailability is 1/6th to 1/4th of parenterally administered drug. About 30% is bound to plasma 

proteins. Distribution is wide; concentration in liver, spleen and kidney is higher than that in plasma. 

Only a small fraction enters brain rather slowly. Morphine freely crosses placenta and can affect the 

foetus more than the mother. It is primarily metabolized in liver by glucuronide conjugation. 

Morphine-6-glucuronide is an active metabolite (more potent than morphine on μ opioid receptors), 

which accumulates during chronic dosing and contributes to analgesia, despite its restricted passage 

across blood-brain barrier. Another metabolite morphine-3-glucuronide has neuroexcitatory property. 

Plasma t½ of morphine averages 2–3 hours. Effect of a parenteral dose lasts 4–6 hours. Elimination 

is almost complete in 24 hours and morphine is noncumulative. However, small amounts persist in 

the body due to enterohepatic circulation. 

ADVERSE EFFECTS  

1. Side effects Sedation, mental clouding, lethargy and other subjective effects which may even be 

dysphoric in some subjects; vomiting is occasional in recumbent patient; constipation is common and 

distressing. Respiratory depression, blurring of vision, urinary retention (especially in elderly male) 

are other side effects. BP may fall, especially in hypovolaemic patient and if he/she walks about.  

2. Idiosyncrasy and allergy Allergic reactions manifesting as urticaria, swelling of lips occur 

infrequently. Anaphylactoid reaction is rare. A local reaction at injection site and generalized itching 

may occur due to histamine release.  

3. Apnoea of the newborn This may occur when morphine is given to the mother during labour. The 

blood-brain barrier of the foetus is undeveloped, morphine attains higher concentration in foetal brain 

than in that of mother. Naloxone 10 µg/kg injected in the umbilical cord is the treatment of choice. 



4. Acute morphine poisoning It may be accidental, suicidal or seen in drug abusers. In the nontolerant 

adult, 50 mg of morphine i.m. produces serious toxicity. The human lethal dose is estimated to be 

about 250 mg. Manifestations are extensions of the pharmacological action. Stupor or coma, 

flaccidity, shallow and occasional breathing, cyanosis, pinpoint pupil, fall in BP and shock; 

convulsions may be seen in few, pulmonary edema occurs at terminal stages, death is due to 

respiratory failure. 

Treatment: consists of respiratory support (positive pressure respiration also opposes pulmonary 

edema formation) and maintenance of BP (i.v. fluids, vasoconstrictors). Gastric lavage should be 

done with pot. permanganate to remove unabsorbed drug. Lavage is indicated even when morphine 

has been injected. Being a basic drug it is partitioned to the acid gastric juice, ionizes there and does 

not diffuse back into blood. Specific antidote: Naloxone 0.4–0.8 mg i.v. repeated every 2–3 min till 

respiration picks up, is the specific antagonist of choice because it acts rapidly, does not have any 

agonistic action and does not per se depress respiration (see p. 483). Due to short duration of action, 

naloxone should be repeated every 1–4 hours, according to the response.  

5. Tolerance and dependence High degree of tolerance can be developed to morphine and related 

opioids if the drug is used repeatedly. It is partly pharmacokinetic (enhanced rate of metabolism), but 

mainly pharmacodynamic (cellular tolerance). Tolerance is exhibited to most actions, but not to 

constipating and miotic actions. Addicts tolerate morphine in grams: lethal dose is markedly 

increased. Patients in intense pain are relatively tolerant to depressant effects. Cross tolerance among 

opioids is of high degree. Morphine tolerant subjects are partially cross tolerant to other CNS 

depressants as well. Morphine produces pronounced psychological and physical dependence; its 

abuse liability is rated high. Recently the NMDA antagonists and nitric oxide synthase inhibitors have 

been found to block morphine tolerance and dependence in animals. Thus, the analgesic action of 

morphine can be dissociated from tolerance and dependence which contribute to its abuse. Concern 

about abuse has been a major limitation in the use of morphine, but appropriate medical use of 

morphine seldom progresses to dependence and abuse. Morphine abuse is higher among medical and 

paramedical personnel because they have easier access to the drug. Earlier, morphine addicts tended 

to be from the middle age group, but now younger individuals are also opting for it. Opium eating 

has been prevalent among natives in the orient. Withdrawal of morphine is associated with marked 

drug-seeking behaviour. Physical manifestations of abstinence are—lacrimation, sweating, yawning, 

anxiety, fear, restlessness, gooseflesh, mydriasis, tremor, insomnia, abdominal colic, diarrhoea, 

dehydration, rise in BP, palpitation and rapid weight loss. Delirium and convulsions are not a 

characteristic feature (contrast barbiturates) and are seen only occasionally. Cardiovascular collapse 

and fatality are rare if supportive measures are instituted. Opioid antagonists (naloxone, nalorphine) 

precipitate acute withdrawal syndrome in the dependent subject. In the more severely dependent, 

even 0.2 mg of naloxone can precipitate marked withdrawal.  

Treatment: consists of withdrawal of morphine and substitution with oral methadone (long-acting, 

orally effective) followed by gradual withdrawal of methadone. However, relapse rate among 

postaddicts is high. Longterm methadone maintenance and other techniques using agonist-

antagonistic drugs are also employed. 

PRECAUTIONS AND CONTRAINDICATIONS  



Morphine is a drug of emergency, but due care has to be taken in its use.  

1. Infants and the elderly are more susceptible to the respiratory depressant action of morphine.  

2. It is dangerous in patients with respiratory insufficiency (emphysema, pulmonary fibrosis, cor 

pulmonale); sudden deaths have occurred. Morphine accentuates sleep apnoea; hypoxic brain damage 

can occur.  

3. Bronchial asthma: Morphine can precipitate an attack by its histamine releasing action. A high 

potency opioid with lower histamie releasing potential (e.g. fentanyl) should be used, if unavoidable, 

in an asthmatic. 

4. Head injury: morphine is contraindicated in patients with head injury. Reasons are— • By 

retaining CO2, it increases intracranial tension which will add to that caused by head injury itself. • 

Even therapeutic doses can cause marked respiratory depression in these patients. • Vomiting, miosis 

and altered mentation produced by morphine interfere with assessment of progress in head injury 

cases.  

5. Hypotensive states and hypovolaemia exaggerate fall in BP due to morphine.  

6. Undiagnosed acute abdominal pain: morphine can aggravate certain conditions, e.g. 

diverticulitis, biliary colic, pancreatitis. Inflamed appendix may rupture. Morphine can be given after 

the diagnosis is established. Pentazocine, buprenorphine are less likely to aggravate biliary spasm.  

7. Elderly male: chances of urinary retention are high.  

8. Hypothyroidism, liver and kidney disease patients are more sensitive to morphine.  

9. Unstable personalities: are liable to continue with its use and become addicted. 

Interactions  

Phenothiazines, tricyclic antidepressants, MAO inhibitors, amphetamine and neostigmine potentiate 

morphine and other opioids, either by retarding its metabolism or by a pharmacodynamic interaction 

at the level of central neurotransmitters. Morphine retards absorption of many orally administered 

drugs by delaying gastric emptying. Dose: 10–50 mg oral, 10–15 mg i.m. or s.c. or 2–6 mg i.v.; 2–3 

mg epidural/intrathecal; children 0.1–0.2 mg/kg. i.m. or s.c. MORPHINE SULPHATE 10 mg/ml inj; 

MORCONTIN 10, 30, 60, 100 mg continuous release tabs; 30–100 mg BD; RILIMORF 10, 20 mg 

tabs, 60 mg SR tab. 


