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DESCRIPTION
Chronic

characterized by recurrent headache episodes accompanied by

migraine is a disabling neurological disorder
sensory disturbances and functional impairment. Although
vascular and neuronal mechanisms have historically dominated
discussions regarding migraine pathogenesis, increasing evidence
indicates that immune processes contribute significantly to
disease development and persistence. Among the immune cells
implicated in migraine biology, mast cells have attracted
considerable attention because of their ability to release
biologically active mediators that influence neuronal activity and
inflammatory responses. Interactions between mast cells and
components of the nervous system form an important aspect of
neuroimmune communication. This article examines the role of
mast cells in chronic migraine and discusses the mechanisms
through which these
inflammation, and symptom generation.

cells influence neuronal signaling,

affects millions of individuals worldwide and

represents one of the leading causes of disability among
While episodic

intermittently, chronic migraine is defined by a high frequency

Migraine

neurological  disorders. migraine occurs
of headache days and often imposes a substantial burden on
daily activities. The transition from episodic to chronic disease
that extend beyond

traditional concepts of vascular dysfunction.

involves complex biological changes

The nervous system and immune system maintain extensive
communication through direct cellular interactions and soluble
These pain
perception, inflammatory responses, and tissue homeostasis. In

signaling molecules. interactions  influence
chronic migraine, increasing evidence suggests that dysregulation
of neuroimmune communication contributes to heightened

sensitivity within pain-processing pathways.

One of the defining characteristics of mast cells is the presence

of intracellular granules containing biologically active
substances. Upon activation, mast cells release histamine,
proteases, cytokines, chemokines, and lipid-derived mediators.
These compounds influence vascular permeability, immune cell

recruitment, and neuronal activity. The ability of mast cells to

release multiple mediators simultaneously enables them to affect
diverse physiological systems.

Within the cranial environment, mast cells are located in close
proximity to structures involved in migraine pathophysiology.
Significant populations reside within the meninges, which are
connective tissue membranes surrounding the brain and spinal
cord. Meningeal tissues contain sensory nerve fibers associated
with pain transmission. The anatomical relationship between
mast cells and sensory neurons facilitates direct communication
between immune and nervous system components.

Neuropeptides play a particularly important role in mast cell-
neuron interactions. Calcitonin gene-related peptide, substance
P, and other neuropeptides released from sensory nerve endings
can stimulate mast cells. In response, mast cells release
inflammatory mediators that further activate nearby neurons.
This bidirectional communication creates a cycle in which
and immune signals reinforce another,

neuronal one

contributing to persistent symptom generation.

Calcitonin gene-related peptide has emerged as a central
molecule in migraine research. This neuropeptide influences
vascular tone, pain transmission, and inflammatory signaling.
Experimental studies indicate that mast cells respond to
calcitonin gene-related peptide and may amplify its biological
effects through additional mediator release. Such interactions
highlight  the

communication in migraine disorders.

interconnected nature of neuroimmune

The concept of peripheral sensitization is important for
understanding migraine pathogenesis. Peripheral sensitization
occurs when sensory neurons become increasingly responsive to
stimuli following exposure to inflammatory mediators. Mast cell-
derived substances contribute to this process by lowering
activation thresholds and enhancing neuronal excitability. As
sensitivity increases, stimuli that would normally be harmless
may provoke pain responses.

Central sensitization represents a related phenomenon involving
changes within the central nervous system. Repeated activation
of peripheral pain pathways can alter neuronal processing within
the brain and spinal cord. These changes contribute to
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amplification of pain signals and persistence of symptoms. Mast
cellmediated inflammatory activity may indirectly influence
central sensitization by sustaining peripheral nociceptive input.

Stress is frequently reported as a trigger for migraine attacks.
Neuroendocrine responses associated with stress influence both
immune and nervous system activity. Mast cells express receptors
capable of responding to stressrelated mediators, including
corticotropin-releasing  hormone. Activation through these
pathways may contribute to increased inflammatory signaling
and headache susceptibility during periods of psychological or
physiological stress.

Sleep disturbances are another factor commonly associated with
chronic migraine. Emerging evidence suggests that immune
mediators influence sleep regulation, while sleep quality affects
immune function. Mast cell products may contribute to this
bidirectional relationship through effects on neuronal circuits
Understanding  these
interactions may provide insight into the relationship between
sleep disorders and migraine frequency.

involved in sleep-wake regulation.

Sex-related differences in migraine prevalence have prompted
investigation into hormonal influences on neuroimmune
communication. Migraine occurs more frequently in women
than in men, particularly during reproductive years. Mast cells
express receptors for sex hormones, and hormonal fluctuations
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can influence their activity. These observations suggest that
endocrine factors may affect migraine susceptibility through
immune-mediated mechanisms.

The gastrointestinal system has also emerged as a potential
contributor to migraine biology. Interactions between intestinal
microorganisms, immune cells, and the nervous system
influence systemic inflammatory responses. Alterations in gut
microbial composition may affect mast cell activation and
cytokine production,
symptoms. Research exploring these relationships continues to

potentially influencing neurological

expand understanding of migraine pathogenesis.

CONCLUSION

Mast cells play an important role in neuroimmune
communication associated with chronic migraine disorders.
Through the release of histamine, cytokines, proteases, and lipid
mediators, these cells influence neuronal activity, inflammatory
signaling, and pain sensitivity. Their close

relationship with sensory nerve fibers facilitates bidirectional

anatomical

communication that may contribute to headache generation and
persistence. Continued exploration of mast cell biology and
neuroimmune interactions may improve understanding of
chronic migraine pathogenesis and support the development of
innovative approaches for disease management.
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