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Purpose:
Obliterative bronchiolitis (OB) is the primary factor limiting long-term pulmonary
allograft survival. Mast cells, the first responder of the innate defense system, have been
associated with OB in human pulmonary allografts and might play a role in the
pathogenesis of OB due to their ability to orchestrate innate and adaptive immune
responses. In this study, the role of mast cells in pulmonary allograft rejection was
evaluated using a heterotopic rat pulmonary allograft model which reliably leads to the
development of OB that is dependent on the chronic aspiration of gastric fluid.
Materials and Methods:
The pulmonary allograft recipients (n = 35) were separated into three groups: chronic
gastric fluid aspiration (GF), chronic gastric fluid aspiration plus treatment with a mast cell
membrane stabilizer, cromolyn sodium (GF+C), or chronic aspiration with normal saline
(NS) as a control.
Results:
The rats receiving cromolyn developed significantly fewer OB lesions than those treated
with gastric fluid alone (p<0.001), with a mean reduction of 46 % of the airways affected.
Further, the acute graft injury associated with long ischemic time in the model (6 hours
total ischemic time, typical acute graft injury rate of ~30%) was apparently blocked by
cromolyn (p = 0.045). The number of mast cells per small bronchiole significantly
increased in all animals aspirated with gastric fluid, regardless of treatment with cromolyn
(GF vs. NS, p = 0.005; GF+C vs. NS, p = 0.024). Further analysis demonstrated a positive
correlation between the fraction of airways affected (OB lesions) and the number of mast
cells per small bronchiole only in the allografts from the GF group, and not in the GF+C
or NS groups.
Conclusion:
This result suggests that chronic exposure to gastric fluid increases mast cells in the
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bronchioles of pulmonary allografts, and that the recruited mast cells play a critical role in
the initial ischemia-reperfusion injury and the subsequent development of OB in this
model. These findings suggest that further studies aimed at devising methods to block
mast cell function in human pulmonary allografts may be worthwhile.
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