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Abstract

Mast Cells (MCs) have important functional roles in leukocyte recruitment, pain, and wound healing, and
increased tissue-resident MC function has been associated with several fibrotic diseases. Consequently,
the study of MCs in situ can be a direct approach to studying the pharmacodynamic impact of MC-
directed therapeutics in tissues

Skin is a readily accessible site for biopsy sampling, and the dermis contains numerous mast cells (MCs).
Published studies have shown that cells in the bed of skin wounds produce increased levels of Stem Cell
Factor, which contributes to trafficking and accumulation of tryptase-positive MCs near the healing injury
(1-3). Experiments in mice and non-human primates confirm that measuring MC accumulation near
healing wounds is a feasible approach to assess MC-directed therapies in vivo. For this purpose, an
automated laser scanning cytometry (LSC) assay was used to characterize the kinetics of MC
accumulation in healing skin wounds and to study the effect of inhibiting CD117 (cKit) signaling. The
number of tryptase-positive MCs approximately doubled 14 days after cutaneous injury in nonhuman
primates. Treatment of animals with anti-CD117 or imatinib mesylate (Gleevec®) reduced MC
accumulation at the edge of healing wounds in mice and nonhuman primates, respectively (4). In
addition, a cutaneous wound model of MC infiltration has been reported in humans with ~5-fold increase
from baseline in MC number (5). In this model, MCs were initially depleted from the incisional wound
area. Over a period of two weeks, MCs repopulated at the edges of the healing tissue.

In translating this automated LSC-MC assay to become a biomarker for human studies, we performed an
unblinded exploratory study to evaluate cutaneous wound models of MC infiltration in healthy volunteers.
From this study, we concluded that MCs recruit to healing wounds with delayed but measurable kinetics
in humans. This finding is distinct from the published report by Trautmann et al., and we propose that
second-intention wounding with a more protracted healing time than previously described is necessary to
observe MC accumulation. Additionally, because MCs are highly variable between subjects, they should
be evaluated with an automated assay in longitudinal studies.

This assay is being implemented in a Phase | clinical study.
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