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Abstract 
Obsessive-Compulsive Disorder (OCD) is characterized by uncontrollable, intrusive and recurring thoughts 

(obsessions), resulting in repetitive behaviours (compulsions). Migraine is a debilitating neurovascular disorder 

characterized by recurrent throbbing one-sided headache. Several investigations suggest that both OCD and 

migraine are associated with serotonergic dysfunction.  

 OCD: The Cortico-Striatal-Thalamic-Cortical loop (CSTC) is considered the most important brain circuit 

involved in the pathophysiology of OCD, wherein serotonin is the principal neurotransmitter involved. 

Serotonergic medications act on specific circuits of CSTC leading to increased synaptic serotonin levels, which 

in turn help in amelioration of various symptoms of OCD.  

 Migraine: The serotonergic system present in the brainstem raphe nucleus has been most commonly attributed in 

migraine pathophysiology. Reduced brain 5-HT synthesis and, thereby, reduced 5-HT neurotransmission in 

migraineurs can dilate cranial blood vessels and initiate migraine. Triptans act as 5-HT1B/1D receptor agonists 

and mimic the role of serotonin in binding to its receptors in trigeminal nerve endings and blood vessels, leading 

to cranial vasoconstriction as well as decrease in the release of peptides like Calcitonin Gene-Related Peptide 

(CGRP) and substance P, which ultimately stops the headache. 

 There is a possible association between migraine and OCD. More research is warranted in this area to confirm 

this association. Considering the common role of serotonin in both these pathologies, there is a room for research 

on novel pharmacotherapy which can simultaneously act on the serotonergic pathways implicated in the pathology 

of both the disorders. 
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Introduction 

 Obsessive-Compulsive Disorder (OCD) is a 

disorder characterised by uncontrollable, 

intrusive and recurring thoughts (obsessions), 

resulting in repetitive behaviours 

(compulsions). People with OCD have 

debilitating and time-consuming symptoms that 

can cause significant disability and distress 

affecting the quality of life. It has a lifetime 

prevalence of 2−3%. (1,2). Migraine is a 
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neurovascular disorder in which the patient has 

recurrent throbbing headache, which is often 

one-sided, occurs with aura or without aura, and 

is often associated with nausea and disturbed 

vision. Migraine is a disabling condition that 

may affect quality of life and professional 

performance as well (3,4). 

 Several investigations suggest that OCD may 

be associated with serotonergic dysfunction (5). 

Researchers have also suggested that serotonin 
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plays an important role in the pathophysiology 

of migraine (6,7). Since the pathogenesis of 

both the disorders involves the same 

neurotransmitter, it is intriguing to raise a 

question: Can the presence of one disorder lead 

to increased chances of development of other 

disorder in the same person? To answer this 

question, we need to dig deeper into the 

pathophysiologies of both the disorders. 

 OCD: OCD has a multifactorial basis, 

including genetic, environmental and 

biological, of which latter involves the role of 

neurotransmitters like serotonin. Genetic 

mutation can lead to defective regulation of 

SERT (Serotonin Transporter protein which 

acts as a transporter of serotonin from synaptic 

cleft back to the pre-synaptic neuron), which 

may contribute in the causation of OCD. The 

Cortico-Striatal-Thalamic-Cortical loop 

(CSTC) is considered the critical brain circuit 

involved in the pathophysiology of OCD. 

Among the different CSTC circuits, the ventral 

motivational/reward CSTC circuit is one of the 

important circuits involved in OCD, which 

consists of the neural pathway from 

OrbitoFrontal Ccortex (OFC) to Nucleus 

Accumbens (NA) to the thalamus (Figure 1) 

(8). Another brain circuit involved in OCD is 

the frontolimbic circuit, which extends from 

ventromedial prefrontal cortex to amygdala to 

thalamus (Figure 2) (8).

 
Figure 1. The ventral motivational/reward CSTC circuit 

 

 

Figure 2.  The frontolimbic circuit 
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Serotonin plays a crucial role in the 

neurotransmission via both these circuits and 

alterations within these circuits are linked to the 

symptoms observed during early phases of 

OCD. Serotonergic depletion in the OFC 

(ventral reward CSTC circuit) leads to increase 

in habitual responding at the expense of goal-

directed behaviour. Therefore, serotonergic 

medications can help facilitate a shift from 

habitual to goal-directed behaviours by 

increasing serotonin (5-HT) activity in OFC (8). 

Similarly, serotonergic innervation to amygdala 

(frontolimbic circuit) is influenced by the drug 

class Selective Serotonin Reuptake Inhibitors 

(SSRIs), so that the increased serotonin levels by 

these drugs activate 5-HT2A receptors present 

on GABAergic neurons enhancing GABA 

release, which in turn inhibits NA neurons, 

which leads to positive change in the appraisal of 

emotions, fear extinction and abatement of 

compulsive behaviour (8). 

 Migraine: Amongst the many 

neurotransmitters in the brain, the serotonergic 

system from the brainstem raphe nucleus has 

been most significantly attributed in migraine 

pathophysiology. There is evidence that 

serotonin vasoconstricts the nerve endings and 

blood vessels and in this way affects 

nociceptive pain. Therefore, reduced brain 5-

HT synthesis and, thereby, reduced 5-HT 

neurotransmission in migraineurs can dilate 

blood vessels and initiate migraine (9). The 

vasodilation is accompanied by an increase in 

the concentration of Calcitonin Gene-Related 

Peptide (CGRP) and substance P that lower the 

pain threshold, which ultimately leads to the 

neuro-vascular headache of migraine (6).  

 Out of the 7 serotonin receptor types, 5-HT1 

is involved predominantly in migraine. The 

antimigraine drug class, triptans, act as 5-

HT1B/1D receptor agonists and mimic the role 

of serotonin in binding to its receptors in 

trigeminal nerve endings and blood vessels. 

This leads to cranial vasoconstriction as well as 

decrease in the release of peptides like CGRP 

and substance P, which ultimately stops the 

headache (10,11). 

Future perspectives: Researchers have found 

that migraine is associated with some of the 

psychiatric disorders wherein serotonin 

dysfunction is predominantly implicated, such 

as OCD, major depressive disorder, generalised 

anxiety disorder, phobia, etc. (6). Some of the 

research articles have mentioned about the 

increased chances of development of OCD in 

patients suffering from migraine. However, 

more research is warranted in this area to 

confirm this association (6,12).  

 There is a large scope for research in the area 

of pharmacotherapy as well. Considering the 

common role of serotonin in both these 

pathologies, there is a room for research on 

novel pharmacotherapy which can 

simultaneously act on the serotonergic 

pathways implicated in the pathology of both 

the disorders. The drugs currently used for the 

treatment of OCD as well as migraine have 

their own set of limitations and adverse effects. 

Therefore, the novel drug class, which is able to 

target the pathological pathways of both the 

disorders simultaneously, will certainly benefit 

the patients who are suffering from both these 

disorders and also reduce the risk of 

development of adverse effects arising from the 

consumption of two separate classes of drugs 

for treating these disorders.  
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