
1



2



Vittorio Erspamer
1935

➢ Enteramine

Maurice M. Rapport, Arda Green, Irvine Page
1948 
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History



✓ Mood ,feeling ,happiness

✓ Sleep-wake cycle

✓ Appetite

✓ Cardiovascular function

✓ Sexual behaviors

✓ Modulates motility and digestive functions in GI

✓ Platelet serotonin promotes aggregation and clotting

✓ Secretagogue

✓ Serotonylation and exerts epigenetic effects 

✓ Covalent linkage of serotonin molecules to small GTP-binding proteins(Rho,Rab) 
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Function
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• Gastrointestinal tract, enterochromaffin cells >80%

• CNS contains less than 2%

serotonergic neurons are clustered in the midline raphe nuclei of the brainstem

• Peripheral serotonin is located in platelets, mast cells
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Location of Synthesis and Secretion



L-tryptophan

L-5-Hydroxytryptophan

5-Hydroxytryptamine (Serotonin, 5-HT)

• Serotonin or 5-hydroxytryptamine (5-HT) is a monoamine neurotransmitter

• Synthesized from the L-tryptophan (from the diet)

• Rate-limiting step: tryptophan hydroxylase (2 isoforms)
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Structure and Metabolism

Tryptophan hydroxylase

Aromatic L-amino acid

decarboxylase
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Metabolism of serotonin in serotonergic neurons 
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5-HT 2C: many CNS regions; anxiogenic and anorectic effects; regulates neuronal network excitability 

Serotonin Receptors
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✓ Selective Serotonin Reuptake 
Inhibitor (SSRIs)

✓ MAO inhibitor

✓ Fluoxetine (Sarafem, Prozac)
✓ Sertraline (Zoloft)

✓ All SSRIs may cause insomnia,
agitation, sedation, GI distress
and sexual dysfunction

✓ Tyramine

✓ Methamphetamine

Pharmacological compound and Antidepressant Medications  
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• SERT availability/activity using 4-[18F]-
ADAM/ Micro-PET imaging

• At 30 days post-administration

• dose/tissue gram (%ID/g)

• Reduced in midbrain, hypothalamus,
thalamus, striatum, hippocampus, and
frontal cortex.
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• Enterochromaffin cells(EC)

• Production and storage of the largest pool of 5-HT in the body

• 5-HT released from the EC cells modulates a large number of GI reflexes

Epithelium (EPI)
Submucosal plexus (SMP)
Circular muscle (CM)
Myenteric plexus (MP)
Longitudinal muscle (LM)
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Vesicular Monoamine Transporter 1 (VMAT1)

• A diagram of a single EC cell

• 5-HT is released mainly from the
granules stored near the basal

• Granules near the apical
membrane
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Goes up     or     Goes down?!  

IBS
increase in mucosal 5-HT turnover in post-infectious IBS

no change in the number of EC cells count
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✓ Regulate 5-HT in colon and
blood

✓ Improve 5-HT-related disease
symptoms

✓ Spore-forming microbes (Sp)
✓ Bacillus species
✓ Clostridium species

✓ Specific Pathogen-Free (SPF)

✓ Germ-Free (GF)
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