
Pharm-14B10 List the pharmacodynamic differences between tramadol and 
morphine. 
 
Pharmacodynamics Morphine Tramadol 
Mechanism of action Morphine is a full agonist at the 

mu opioid receptor 
Exist as racemic mixture 
(R)-tramadol = SNRI 
(S)-tramadol = SSRI + partial mu 
receptor agonist 

Genetic variability Morphine and M6G exert 
analgesic effects 
Less variability than tramadol 

Tramadol is metabolised by 
CYP2D6 to more potent mu 
agonist 
 
CYP2D6 exhibits polymorphism 
and slow metabolisers have less 
analgesic effect from tramadol 

CNS   
Analgesia Full mu agonist 

↑dose ! ↑efficacy until all 
receptors occupied 

Partial mu agonist = ceiling 
effect where ↑dose yields no 
further increase in efficacy 

Types of pain Very effective for nociceptive 
Not effective for neuropathic 

Effective for neuropathic 
Less effective for nociceptive 
compared to morphine 

Reversal Naloxone fully reverses analgesic 
effect 

Naloxone reverses 30% of 
analgesic effect 
 
70% of analgesic properties due 
to SSRI/SNRI modulation of pain 
pathway 
This may be partially reversed 
with ondansetron (5HT3 antag) 

Sedation More sedating Less sedating 
(ceiling effect) 

Serotonin syndrome Does not cause serotonin 
syndrome 

Precipitates serotonin syndrome 
in overdose or co-administration 
with other SSRIs, MAOIs, TCAs 

Autonomic effects Parasympathetic stimulation Sympathetic stimulation 
Emetogenic Emetogenic More emetogenic than morphine 
Miosis More miosis Less miosis 
CVS   
Blood pressure Causes ↓MAP 

via: histamine release + 
parasympathetic 

May cause ↑MAP 
sympathetic stimulation, no 
histamine release 

Heart rate Causes bradycardia 
(parasympathetic stimulation) 

Causes tachycardia 
(sympathetic stimulation) 

RESP   
Respiratory depression More than tramadol Less than morphine 

(ceiling effect) 
GIT   
Constipation More constipating Less constipating 
GUT   
Urinary retention Causes Less common 
 
 



Examiner’s comments – 73.6% of candidates achieved a pass in this question 
Major points expected for a pass included that tramadol was a racaemic mixture with 
actions as a partial mu agonist, as well as a noradrenaline and serotonin reuptake 
inhibitor.  
 
Under the CNS effects, candidates should note that there is a ceiling effect to 
tramadol, as opposed to morphine, and hence its side effects of sedation, central 
respiratory depression are limited. 
 
Parasympathetic stimulation leads to bradycardia, with morphine, compared with the 
increased sympathetic tone seen with tramadol. Most candidates noted that both drugs 
cause nausea and vomiting, although tramadol has less constipation. Bonus marks 
were given for mention of urinary retention with morphine, histamine release effects 
with morphine, but not tramadol, and drug interactions between tramadol and MAOI, 
SSRIs.  
 
Although evidence is limited, marks were given for stating that there may be 
increased awareness using tramadol is part of general anaesthetic and that 
ondansetron may increase tramadol requirements. 
 
Tramadol has a role in neuropathic pain. Candidates often mentioned the difference in 
potencies of the two drugs without 
emphasizing that tramadol had lower efficacy i.e. the ceiling effect of its analgesia. 
Few mentioned that most of the action of tramadol is due to an active metabolite, 
which has much higher affinity to the mu receptor than the parent compound.  
 
Some correctly mentioned that due to polymorphism of CYP2D6, the 
pharmacodynamic effects of tramadol could be reduced or enhanced.  
 


