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Mesenchymal stem cell biology and therapy after ionizing irradiation and wound trauma
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Ionizing radiation induces mortality that can be further increased by ionizing radiation followed by non-lethal trauma insult
caused by penetrating wounds, burns, blunt trauma, hemorrhage, or chemical exposures. The enhancement is mediated partly by
activation of inducible nitric oxide synthase (iNOS) pathway, TRL4/NF-kB axes, cytokines increases, bacterial infection, and ATP
loss. A promising therapeutic regimen for managing radiation combined with trauma (CI) is transfusion with bone marrow-derived
mesenchymal stem cells (BMSCs). In a mouse model, BMSCs were collected from the femur bone marrow of B6D2F1/] mice, isolated
using a protocol adapted from STEMCELL Technologies Inc. The cells were expanded and cultivated in hypoxic conditions for 28
days in MESENCULT medium. Using flow cytometry and immunofluorescence imaging, the cells were identified by BMSC-positive
markers: CD44, SCA-1, and STRO-1 with colonies formed. B6D2F1/] mice were exposed to 9.25 Gy 60Co-y photon radiation (0.4
Gy/min) followed by a 15% total body skin-wound trauma. These mice received a single injection of 3x106 BMSCs per mouse 24
hr later. As a result, BMSCs treatment significantly improved mouse 30-day survival by 30% above the vehicle group, accelerated
wound healing rate, and increased bone marrow cell recovery. In ex vivo studies, radiation at 4 Gy or 6 Gy significantly decreased
BMSC proliferation. Pretreatment with either AKT inhibitor or p38-MAPK inhibitor but not JNK inhibitor blocked the reduction,
suggesting radiation-induced BMSC death is mediated by AKT and p38-MAPK. (Supported by NIH/NIAID YI-AI-5045-04 and
AFRRI 33529. The views expressed do not necessarily represent NIH, AFRRI, USUHS, or US DoD).
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