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The roles of mast cells in allergic inflammation and mast cell-related

disorders

Hee-Kyoo Kim

Department of Internal Medicine, Kosin University College of Medicine, Busan, Korea

Mast cells, which are major effector cells in allergic reactions, are found in the perivascular spaces of most tissues and contain pro-in-
flammatory and vasoactive mediators. These mediators are released after IgE receptor cross-linking induced by allergens or other
stimuli, including anaphylatoxins (C3a and C5a), aggregated IgG, certain drugs, venoms, and physical stimuli (pressure and tempera-
ture changes), as well as cytokines and neuropeptides. The excess release of these mediators can cause variable allergic symptoms
and signs, such as bronchospasm, itching, flushing, nausea, vomiting, diarrhea, abdominal pain, vascular instability, and anaphylaxis.
Furthermore, mast cell disorders may involve either excessive proliferation of mast cells or abnormal mast cell reactivity. Mast cell
disorders can be broadly divided into 3 types: primary, secondary, and idiopathic. All of these disorders present with signs and symp-
toms of mast cell activation and differ in severity and involvement of various organ systems. The best characterized primary disorder
is mastocytosis. Systemic and cutaneous forms of the disease are well described. Secondary disorders include typical allergic dis-
eases and some types of urticarial diseases. In this article, the biochemical characteristics of mast cells and the role of mast cells in al-
lergic inflammation, as well as the classification, diagnosis, and management of mast cell-related disorders, will be reviewed.

(Allergy Asthma Respir Dis 2017;5:248-255)
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Table 1. Characteristics of human mast cell subtypes according to protease
contents

Characteristic MCr MCrc

Protease content

Tryptase Tryptase, chymase

Proteoglycan content Heparin Heparin
Common location Epithelium Lamina propria, connective tissue,
skin, airway smooth muscle
Putative primary role Host defense  Tissue repair
Relative LTCs release High Skin: low
Relative PGD; release High Skin: high
Cytokine profile IL-4, IL-13: low  IL-4, IL-13: high
IL-5, IL-6: high
Activated by antigen Yes Yes
Activated by substance P No Yes
Responds to Cba No Yes

MCr, tryptase-only mast cell; MCre, tryptase and chymase-containing mast cell; LTC,,
leukotriene Cs; PGD;, prostaglandin Ds.
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Fig. 1. IgE and non-IgE mediated mast cell activation and mediators. FceRl, Fc epsilon RI (high-affinity IgE receptor); TLR, Toll-like receptor; GPCRs, G protein coupled re-
ceptors; ATP, adenosine triphosphate; DAG, diacylglycerol; PKC, protein kinase C; PGD;, prostaglandin D; PGE;, prostaglandin E;; LTBj, leukotriene Bs; LTC4, leukotriene Cs.
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If at least 1 major and 1 minor or 3 minor SM criteria are fulfilled, the diagnosis of SM can be established

Major criterion
Minor criteria

Multifocal dense infiltrates of MCs (> 15 MCs in aggregates) in BM biopsies and/or in sections of other extracutaneous organ(s)
a. In biopsy sections of bone marrow or other extracutaneous organs, more than 25% of the mast cells in the infiltrate are spindle shaped or

have atypical morphology, or of all mast cells in bone marrow aspirates smears, more than 25% are immature or atypical mast cells.
b. KIT point mutation at codon 816 in bone marrow, or another extracutaneous organ.
¢. Mast cells in bone marrow, blood, or another extracutaneous organ exhibit CD2 and/or CD25.
d. Baseline serum tryptase level >20 ng/mL (in case of an unrelated myeloid neoplasm, item d is not valid as an SM criterion).

SM, systemic mastocytosis; MC, mast cell; BM, bone marrow.
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