
Pharm-96A11 Describe briefly the pharmacokinetics of pethidine 
 
Background 
 
Pethidine (a.k.a. meperidine) is a synthetic full agonist at the opioid receptor 
Phenylpiperidine derivative with a tertiary amine and an ester group ∴ exist some local 
anaesthetic properties 
Also analogue of atropine ! exerts antimuscarinic properties 
Used in the management of moderate to severe pain 
 
Preparations 
100 mg in 2 mL as pethidine hydrochloride – clear colourless solution in glass ampoule 
50 mg tablets 
 
Typical doses 
50 ~ 150 mg PO; 50 ~ 100 mg IM; 25 ~ 100 mg IV q 4 hr 
 
Pharmacokinetics 
 
Absorption 
Routes of administration include IV, IM, PO and epidural 
Oral bioavailability is 50% 
 
Distribution 
pKa = 8.7 (5% unionised at pH 7.4) 
Vd = 4 L/kg 
Highly lipophilic ! fast onset 
30 times lipid solubility of morphine, 1/20 times lipid solubility of fentanyl 
60% protein bound (mainly to alpha1-acid glycoprotein) 
Crosses placenta 
 
Metabolism 
Hepatic metabolism 
90% N-demethylation to norpethidine (active) ! ester hydrolysis to norpethidinic acid 
(inactive) 
Norpethidine can precipitate hallucinations and grand mal seizures 
 
Ester hydrolysis to pethidinic acid (inactive) 
 
Elimination 
Pethidine undergoes pH dependent renal excretion 

- ↑excretion in acidic urine e.g. urine pH < 5 ! up to 25% excreted unchanged 
 
Terminal elimination half life (t1/2b) = 4 hrs 
 
Metabolites are also renally excreted 
Norpethidine has a terminal half life of 14 ~ 21 hours, which is longer than pethidine 
∴ accumulation in renal impairment 
 
Duration of action of pethidine = 2 ~ 4 hrs  



 
Pharmacodynamics (additional to question) 
 
Shares same pharmacodynamic properties with other strong opioids 
1/10 potency of morphine 
 
Some differences include: 
 
(1) Anticholinergic effect 
Pethidine was originally designed as an anticholinergic 
Less meiosis (may produce mydriasis) 
Less bradycardia (may cause ↑HR) 
 
(2) Negative inotrope 
High doses of pethidine ! ↓contractility 
When compared with other opioids, this property is unique to pethidine 
 
(3) Delirium + seizures 
Via accumulation of norpethidine 
 
(4) Serotonin syndrome 
Pethidine has SSRI properties + can interact with other drugs with SSRI or MAOI properties  
Resulting in autonomic (↑HR, ↑MAP, hyperthermia), behavioural (agitation, confusion ± 
coma) and neuromuscular (hyperreflexia) instability 
 
(5) Less biliary spasm than morphine at equianalgesic doses 
 
(6) More euphoria ! more addictive than morphine 
 
(7) Local anaesthetic properties 
Structure with hydrophilic tertiary amine, ester linkage body and lipophilic phenyl group ! 
mimics ester local anaesthetics ! has some LA properties (i.e. can block fast Na+ channels) 


