
Pharm-09A7 Outline the subtypes of serotonin (5 hydroxytryptamine) receptors. 
Discuss pharmacological agents that act at these sites. 
 
Serotonin 

 
 
Serotonin (5-hydroxytryptamine) is an endogenous monoamine neurotransmitter 
responsible in pathways for GI motility, appetite, emesis, pain, mood, etc 
 
5HT is also vasoactive ! dual actions of vasoconstriction and vasodilatation 
vasoconstriction of cerebral, splanchnic, renal and pulmonary vessels 
vasodilation of damaged blood vessels, etc 
 
90% 5HT located in enterochromaffin cells in GIT (main site of synthesis and 
storage) 
10% 5HT located in CNS and platelets 
CNS ! mainly the raphe nucleus 
Platelets cannot synthesise own 5HT, must absorb from plasma 
 
5HT synthesis 
 
Produced by tryptophan ! 5-hydroxytryptophan (tryptophan hydroxylase)  
! 5-HT (aromatic acid decarboxylase)  
 
Metabolised by reuptake into presynaptic terminal ! 5-HT ! 5-HIAA (5-
hydroxyindoleacetic acid, by monoamine oxidase) 
 
Serotonin receptors 
 
Many subtypes 
All are G-protein coupled receptors except for 5HT3, which is ligand-gated ion 
channel 
 
5HT1 – Gi ! ↓AC ! ↓ cAMP 
 

5HT1A and 5HT1B ! CNS: behavioural effects (sleep, thermoregulation) 
 

5HT1D ! CNS: vasoconstriction of cerebral vessels 
agonist = sumatriptan 

 
5HT2 – Gq ! ↑PLC ! IP3/DAG ! ↑Ca2+ 
 

5HT2A ! CNS, intestine 
Platelets ! aggregation response 
agonist = LSD 
antagonist = ketaserin, pizotifen, cyproheptadine (antihistamine) 



 
5HT2B ! gastric fundus ! contraction 
 
5HT2C ! CNS: choroid plexus ↑ CSF production 

 
5HT3 – ligand gated Na+ and K+ channel (not GPCR) 
 

PNS (including vagal and splanchnic afferents)/tractus solitarius/area postrema ! 
nausea/vomiting, anxiety 
antagonist = ondansetron, tropisetron 

 
5HT4 – Gs ! ↑AC ! ↑cAMP 
CNS and GIT ! GIT secretion and peristalsis 
 
5HT5–7 – Gs ! ↑ AC ! ↑ cAMP 
CNS 
 
Drugs that alter serotonin 
 
Class  Drug  Mechanism of Action  Indications  
5-HT 1A agonist  Buspirone  Promotes CNS 

excitation  
Antidepressant, 
anxiolytic  

5-HT 1B agonist  Ergotamine  Promotes cerebral 
vasoconstriction  

Migraine  

5-HT 1D agonist  Sumatriptan  Promotes cerebral 
vasoconstriction  

Migraine  

5-HT 2A/C agonist  LSD  CNS excitation  Recreational drug  
5-HT 2B/C antagonist  Methysergide  Migraine prophylaxis, 

treatment of carcinoid 
syndrome diarrhoea  

5-HT 3 antagonist  Ondansetron  Central inhibition of 
CTZ  

PONV  

5-HT 4 agonist  Metoclopramide  ↑ gastric motility, ↑ LOS 
tone 

Antiemetic  

Indirect agonist  Tramadol  Facilitates release 5-HT 
from pre-synaptic 
membrane  

Mild-moderate pain  

Indirect agonist  SSRIs, SNRIs, TCAs  Inhibits 5-HT transporter 
on pre-synaptic 
membrane  

Anti-depressant, 
anxiolytic  

Indirect agonist  MAOIs  Inhibits MAO 
breakdown of 5-HT ! 
5-HIAA  

Anti-depressant 

 
 
Examiner’s comments 
 
39% of candidates passed this question. 
The main points that needed to be made to demonstrate an understanding of this topic 
were an overview that receptor activity can be altered by drugs that are agonists (e.g. 
metoclopramide, sumatriptan), antagonists (e.g. ergotamine, ondansetron) and drugs 
that increase the amount of serotonin and in turn increase activity at the receptor by 
increasing release (tramadol), inhibiting reuptake (fluoxetine) or inhibiting breakdown 
of serotonin. All of the serotonin receptors are G-protein linked except 5HT-3 which 



is ligand gated. Many answers gave extensive detail of the vomiting pathways which 
was of limited relevance. There was confusion over the classification of serotonin 
reuptake inhibitors. They were often described as agonists (this implies a direct 
receptor action); other described the same drugs as antagonists because 
they inhibit re-uptake. The term "indirect agonist" is the best description. Most 
candidates focused only on the serotonin re-uptake inhibitors (SRI) and the 5-HT3 
antagonists. The mechanism of action was often described as a tautology (i.e. SRI's 
inhibit the re-uptake of serotonin and 5HT-3 antagonists antagonize the 5HT-3 
receptor). These explanations failed to attract additional marks making a pass 
impossible to achieve. 
 


