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Morphine 
Physicochemical 

- Structure: 
Pharmacokinetic 
Absorption: 

- Well absorbed IM, also used IV, neuraxial 
o Peak effect IV ~15-30min 

- Unreliable PO absorption 
Distribution: 

- Basic drug 
- pKa = 7.9 (23% unionized at pH 7.4) 
- Vd = ~3L/kg 

o ↓ in renal failure 
- 35% protein-bound 
- Octanol:H2O coefficient = 1 (relatively lipid insoluble cf other opioids) 

o <0.1% IV morph crosses BBB 
 2° rel poor lipid sol, 77% ionized, protein-binding, rapid 

metabolism 
 ↑with alkalosis (↓ionization) – small effect 
 ↑↑ w respiratory acidosis 

• 2° ↑CBF with ↑PaCO2 
- Accumulates rapidly in periphery 

o Kidney, liver, skeletal mm 
- Crosses placenta readily 

Metabolism: 
- Glucoronidation = main path 

o Hepatic + extra-hepatic (1° kidney) 
 Kidney is significant contributor 

o ~80% morphine-3-glucoronide (inactive) 
o 5-10% morphine-6-glucoronide (active) 

 Analgesic/↓MV via μ-receptor activation 
 >potent, ↑duration of action cf morphine 

o ↓with MAO-I 
- Demethylation = 5% 

o Normorphine 
Elimination: 

- 1° via urine 
o Impaired excretion in renal failure 

- elimination t½ = ~2hrs 
Pharmacodynamic 
Mechanism of action: acts 1° at μ-receptors 

- Pre- and post-synaptic 
- GPCRs: effect on release of excitatory NT (ACh, substance P), N-type 

Ca2+ channels 
Effect Mechanism 
CNS  
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↓CBF - In normocapnoeic Pts 
Caution with head injury 

- Drug affect on consciousness (GCS) 
- Meiosis 
- ↓MV → ↑PaCO2 → ↑CBF 2° vasodilation → ↑ICP 
- ?↑sensitivity morphine 2° disturbed BBB 

EEG - α-waves →δ waves (resemble sleep) 
- °epileptiform activity 
- occasional myoclonus → not reflected in EEG 

Skeletal 
mm rigidity 

- interaction with basal ganglia Da/GABAergic neurons 
- may affect IPPV (thoracic) 

Meiosis - excitatory action (↑ACh) parasymp portion of E-W 
nucleus 

CVS  
↓HR - Direct vagal nucleus stimulation 

- Direct depression SA node 
- Slow conduction AV node 

↓MAP - Not in normovolaemic Pts 
Orthostatic 
↓MAP 

- 2° histamine release → vasodilation 
- 2° inhibit SNS activity → vasodilation 

Minimised by (a) limit rate infusion 5mg/min, (b) supine, (c) 
normovolaemia 

Resp  
↓MV - Dose-dependent 

- Direct μ-receptor activation→ depress ventilation centre 
- ↓RR 
- Compensatory ↑TV (not as much as ↓RR) 

↑PaCO2 - 2° hypoventilation 
- ↓medullary response 
- Displacement of CO2 response curve to the right 

↓Ciliary 
motion 

- Dose-dependent 

↑Bronchial 
tone 

- Direct effect bronchial smooth mm 
- Indirect 2° histamine release 

GIT  
Biliary 
spasm 

- low incidence 
- Sphincter of Oddi reversed with naloxone or glucagon 

GI spasm - ↓GI motility (constipation) 
- ↑tone pylorus (↓gastric emptying), ileocaecal valve, anus 
- Nil tolerance effect 

N&V - Partial dopamine agonist at CTZ 
- ↓gastric emptying 
- ↑secretions 

GU  
Retention - ↑internal sphincter tone 
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- Neuraxial: direct parasymp inhibition of sacral plexus 
Ureteric 
spasm 

 

↑ADH - questionable in humans, shown only in animals 
Drug 
Interaction 

- ↓↓MV: amphetamines, phenothiazine, MAO-I, TCA 
- ↑Analgesia: sympathomimetics, AChE (physostigmine) 
- Antanalgesic: atropine 

 


