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What are Mast Cells?
• Exacerbate autoimmunity via alteration of innate and adaptive 

immunity that protect or damage the host
• Type I hypersensitivity responses
• Type III autoimmune diseases – Arthus reaction, SLE, RA
• Activation by IgE and inflammatory mediators
• Allergy, Atopic dermatitis and allergic rhinitis 
• Inflammatory conditions – rapid release of TNF, IL-6 and mast 

cell proteases 
• Resist bacterial infection – sepsis, lymphatic drainage
• Prevent parasite infection
• Exacerbate atherosclerosis
• Promote cancer progression





MAST CELL ACTIVATION DISORDER AND ASD OVERLAP
• allergic symptoms that allergist say are not allergies
• intestinal inflammation
• intestinal slowdown possibly resulting in distention
• breakdown of the gut-blood barrier, i.e. leaky-gut
• high fevers and reds botchy hives
• breakdown of the blood-brain barrier
• brain inflammation
• neurotoxins in the brain
• reduced neural connectivity
• "brain fog"
• pain insensitivity
• reduced learning ability
• seizures
• and even more



Non – IgE Mediated Mast Cell Activation

2016. Eur J Pharmacology

Conditions associated with elevated serum or urine levels of any mast cell 
mediator, in the absence of comorbidities that could explain elevated levels, 
should be considered 'Mast Cell Mediator Disorders (MCMD)

IgE may not be the only component to stimulate mast cells to degranulate

IgG, complement components, neuropeptides, cytokines, chemokines and 
other inflammatory products can trigger mast cell degranulation

These mediators have synergistic effect on IgE activated mast cell activation



Autism spectrum disorders and mastocytosis
Theoharis C Theoharides
Int J Immunopathol Pharmacol 2009

Allergic, infectious, neuroimmune and 
environmental triggers may activate 
mast cells to release vasoactive, 
inflammatory and neurotoxic molecules. 
These could disrupt the gut-blood-brain-
barriers, and/or activate susceptibility 
genes, thus contributing to brain 
inflammation and ASD.







Histamine signaling in ASD

• Histaminergic system has a critical role in cognition, sleep and other 
behaviors
• Histamine is a neurotransmitter and an immune modulator
• Implicated in many neurological disorders which share comorbidity 

with ASD, including Tourette’s syndrome.  
• Mediates neuroinflammation, which is heightened in ASD,
• RNA sequencing focused gene set of HS genes:  HDC, HNMT, HRH2, 

HRH3 and HRH4 which was significantly altered
• *Altered expression of histamine signaling genes in ASD. Wright,C etal. Transl Psychiatry 2017, 

May













Ann Gastroenterol. 2019 Jul-Aug; 
The role of mast cells in pediatric gastrointestinal disease.
Ravanbakhsh N1, Kesavan A2.

• Mast cells are granulocytes derived from CD34+ pluripotent progenitor cells that demonstrate plasticity in 
their development, leaving the bone marrow and differentiating in the tissue where they ultimately reside. 

• They are best known for their role in the allergic response, but also play a prominent immunoregulatory role 
in other processes, including immune tolerance, the innate immune response, angiogenesis, wound healing 
and tissue remodeling.

• Mast cells are found throughout the gastrointestinal tract; their metabolic products influence and regulate 
intestinal epithelial and endothelial function, gastrointestinal secretion, intestinal motility and absorption, 
and contribute to host defense. 

• They also play an important role in the development of visceral hypersensitivity through bidirectional 
interaction with the enteric nervous system. 

• Mast cells have been found to have an increasingly important role in the pathophysiology of 
pediatric gastrointestinal diseases, including eosinophilic esophagitis, functional dyspepsia, 
irritable bowel syndrome, celiac disease, inflammatory bowel disease, histologically negative 
appendicitis, Hirschsprung's disease, intestinal neuronal dysplasia, and food protein-induced 
enterocolitis syndrome



Histamine regulation of microglia: Gene-environment interaction in the 
regulation of central nervous system inflammation
Frick etal.Brain Behav Immun 2016 Oct

• Microglia mediate neuroinflammation and regulate brain 
development and homeostasis
• Microglial abnormalities are implicated in Tourette syndrome and 

autism
• Histamine deficiency has been implicated as a rare cause of TS and 

may contribute to other neuropsychiatric conditions
• Genetic abnormalities in histaminergic signaling may produce a 

vulnerability to inflammatory challenge, setting the state for 
pathogenically dysregulated neuroimmune responses



Tryptase values in anaphylaxis and insect allergy.
Bonadonna P et a;

Curr Opin Allergy Clin Immunol. 2019 July

• Recent data on the role of mast cells and tryptase in allergic and other diseases 
provide new understanding into the mechanisms and causes of anaphylaxis

• Measurement of transiently elevated tryptase levels shortly after a severe 
reaction can help elucidate mechanism behind the reaction in identifying mast 
cell activation.

• Venom allergy is a typical IgE-mediated reaction because of sensitization to one 
or more allergens of the venom, and accounts for 1.5-34% of all cases of 
anaphylaxis. 

• There is a preferential association between insect venom allergy and 
mastocytosis. The diagnosis of a clonal mast cell disease leads to therapeutic 
consequences concerning the treatment of venom allergy. 

• In conclusion, baseline tryptase levels support the clinical diagnosis of 
anaphylaxis and mast cell disorders, determine venom immunotherapy treatment 
and is relevant in deciding on lifelong treatment.









Staphylococcus aureus internalisation in mast cells in nasal polyps -
Characterisation of interactions and potential mechanisms.
Hayes SH, etal. J Allergy Clin Immunol. 2019 Jun 

• Chronic rhinosinusitis with nasal polyps (CRSwNP) is a common chronic condition. The exact cause of nasal 
polyps remains unknown. Recently, we made the novel observation of intracellular localisation of 
Staphylococcus aureus (S aureus) within mast cells in nasal polyps.

• This follow-up study aimed to further characterise interactions between S aureus and mast cells in this 
setting, and elucidate potential internalisation mechanisms with particular emphasis on the role of S aureus 
enterotoxin B (SEB).

• A prospective study was performed using an explant tissue model with ex vivo inferior turbinate mucosa 
obtained from CRSwNP patients (n=7) and non-CRS (n=5) patients. Immunohistochemistry was used to 
characterise S aureus uptake into mast cells and investigate the effects of SEB on this process. An in vitro cell 
culture model was used to investigate mast cell-S aureus interactions using a combination of fluorescent in 
situ hybridisation, confocal laser scanning microscopy, scanning electron microscopy, transmission electron 
microscopy, and proliferation assays.

• S aureus were entrapped by extracellular traps and entered mast cells through phagocytosis. Proliferating 
intracellular S aureus led to the expansion and eventual rupture of mast cells, resulting in release of viable 
S aureus into the extracellular space. The presence of SEB appeared to promote internalisation of S aureus 
into mast cells.

• This study provides new insights into the interactions between S aureus and mast cells, including the 
internalisation process, and demonstrates a prominent role for SEB in promoting uptake of the bacteria into 
these cells.



Lactic acid suppresses IgE-mediated mast cell 
function in vitro and in vivo.
Cell Immunol. 2019 Jul
Abebayehu etal

• Mast cells have functional plasticity affected by their tissue 
microenvironment, which greatly impacts their inflammatory 
responses.
• Because lactic acid (LA) is abundant in inflamed tissues and tumors, 

we investigated how it affects mast cell function. 
• Using IgE-mediated activation as a model system, we found that LA 

suppressed inflammatory cytokine production and degranulation in 
mouse peritoneal mast cells, data that were confirmed with human 
skin mast cells.
• Our data suggest that LA may serve as a feedback inhibitor that limits 

mast cell-mediated inflammation.



Mast Cell Activation Syndrome and Mastocytosis: Initial Treatment 
Options and Long-Term Management.
Castells M1, Butterfield J Allergy Clin Immunol Pract. 2019 Apr

• Patients with clonal mast cell activation syndromes (MCAS) including cutaneous 
and systemic mastocytosis (SM) may present with symptoms of mast cell 
activation, but in addition can have organ damage from the local effects of tissue 
infiltration by clonal mast cells. 

• Patients with nonclonal MCAS may have chronic or episodic mast cell activation 
symptoms with an increase in serum tryptase and/or urinary metabolites of 
histamine, prostaglandin D2, and leukotrienes. 

• Symptoms of MCAS and SM can be managed by blockade of mediator receptors 
(H1 and H2 antihistamines, leukotriene receptor blockade), inhibition of mediator 
synthesis (aspirin, zileuton), mediator release (sodium cromolyn), anti-IgE
therapy, or a combination of these approaches. 

• Acute episodes of mast cell activation require epinephrine, and prolonged 
episodes may be addressed with corticosteroids. Patients with clonal mast cell 
syndromes may need a reduction in the number of mast cells to prevent severe 
symptoms including anaphylaxis and/or progression to aggressive diseases.



Attenuation of allergic responses following treatment with resveratrol in 
anaphylactic models and IgE-mediated mast cells.
Zhang YF1 Food Funct. 2019 Apr 

Resveratrol exists widely in plant species and has a variety of anti-oxidant, anti-
inflammatory, and immunomodulatory properties. However, there have been few reports 
regarding its anti-food allergic activity. 
In this study, we demonstrated that resveratrol (isolated from Abies georgei) could 
decrease the release of β-hexosaminidase and histamine in rat basophilic leukemia-2H3 
cells.
Resveratrol was not only found to suppress the development of diarrhea, up-regulate the 
rectal temperature of ovalbumin-allergic mice, and decrease the serum level of specific 
immunoglobulin E, mouse mast cell protease-1 and histamine, but also found to decrease 
the population of dendritic cells, B cells and mast cells of ovalbumin -allergic mice in the 
spleen or mesenteric lymph node. 
Resveratrol inhibited the release of β-hexosaminidase and histamine in bone marrow-
derived cells and alleviated mast cell-mediated passive cutaneous anaphylaxis reactions. 
These findings indicated that resveratrol isolated from Abies georgei might have the 
potential to alleviate food hypersensitivity or allergic disease.



Impact of polyphenols on mast cells with special emphasis on the effect of 
quercetin and luteolin.
Shaik etal. Cent Eur J Immunol. 2018

• Polyphenols are ubiquitous in food and have long been recognized to possess antioxidant, anti-
inflammatory and anticancer activities. Mast cells (MCs) are implicated in the pathogenesis of 
inflammatory diseases, allergy, autoimmunity and cancer. MCs derive from hematopoietic 
progenitor cells, reside virtually in all vascularized tissue.

• MCs in cytoplasmic granules release preformed chemical mediators, and also they can release 
lipid mediators and cytokines/chemokines without degranulation. 

• Luteolin, 3',4',5,7-tetrahydroxyflavone, is a flavonoid contained in many kinds of plants including 
vegetables and fruits. This anti-oxidant product inhibits interleukin (IL)-6, IL-8 and vascular 
endothelial growth factor (VEGF) production from tumor necrosis factor (TNF)-triggered 
keratinocytes, and is a candidate for use in alternative therapies in the treatment of inflammatory 
skin disorders. 

• Quercetin (3,3',4',5,7-pentahydroxyflavone) is a ubiquitous flavonoid which exhibits anti-cancer, 
anti-oxidative and anti-inflammatory properties and causes a reduction in the availability of 
nitrite that influences vascular function. Quercetin exerts physiological functions though the 
interaction with phosphatidylinositol-3-phosphate kinase (PI3K), mitogen-activated protein kinase 
(MAPK), extracellular signal regulated kinase (ERK), kinase (MEK) 1, and others, and has a 
negative effect on FceRI cross-linking and other activating receptors on mast cells. In this article 
we report for the first time the interrelationship between mast cells and polyphenols.



An Inflammation-Centric View of Neurological Disease: 
Beyond the Neuron
Skaper et al. Front Cell Neurosci, 2018 Mar

• Unlike a normally beneficial acute inflammatory response, chronic 
inflammation can lead to tissue damage and ultimately its destruction 

often from an inappropriate immune response
• The existence of extensive lines of communication between the 

nervous system and immune system represents a fundamental 
principle underlying neuroinflammation

• Microglia and mast cells are important sources in disease 
pathogenesis across the peripheral and central nervous systems
• Mast cells occupy a key niche in orchestrating the inflammatory 

process from initiation to prolongation


