Efficacy of MPLA Preconditioning for Severe Radiation-Combined Burn Injury:
Improving Survival and Reducing Vascular Leakage
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Radiation-Combined Burn injury (RCB)
« Escalating global instability makes nuclear weapon use or attacks on nuclear power plants a
realistic threat.
In radiological events, up to 70 % of victims may have whole-body irradiation (WBI) plus physical
trauma.
Among these patients, thermal burns are the most common associated trauma, producing
Radiation-Combined Burn injury (RCB).
RCB patients often deteriorate catastrophically during the acute phase because of complex, poorly
understood synergistic effects.
Study objective: Identify new Medical Countermeasures (MCMs) that can rescue severely injured
RCB patients during the acute phase.
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Severe RCB caused rapid vascular leakage and early mortality.
MPLA preconditioning dramatically improved survival and attenuated early vascular

leakage.
+ MPLA + (preconditioning) : MPLA 10 ug + 500 pL N.S. 6 Gy WBI 20% Burn

MPLA injected i.p. once per day for two days.
: S Vi KC contributed to RCB-associated vascular leakage and was reduced by MPLA.
- MPLA — (vehicle) : 500 pL N.S. : (+500 pL N.S. i.p.)
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permeability (A) RCB caused marked hemoconcentration, which was attenuated by MPLA preconditioning. MPLA may serve as a pre-exposure MCM for personnel operating under a credible

@ ~ (B) MPLA preconditioning preserved serum albumin (HCT-adjusted) after RCB. radiological threat.

- Intestinal (C) MPLA preconditioning increased intravascular FITC—albumin retention after RCB.

permeability (D-F) Mesenteric Evans blue extravasation was observed using a stereomicroscope; leakage was increased after Additional findings: ) ] . ) )
RCB and reduced by MPLA preconditioning. MPLA also attenuated intestinal hyperpermeability and bacterial translocation after RCB.

i indings indi itioni Paimer et ol J of Bun care and raseare
- Cytokine & Together, these findings indicate that MPLA preconditioning attenuates early vascular leakage after RCB. Kinoshia ot al. Jof nnate immunty 2017
ChemOkine (n = 6_10’ mean £ SD), * p < 005’ *kk p< 0.001 Ono et al. Infectlmmt'm. 2021

Koga et al. Progress in Neuro-psycho. and biological psychi. 2020
Nishikawa et al. J Gastroenterol Hepatol. 2021

etc. Disclaimer: The opinions and assertions expressed herein are those of the authors and do not reflect the official policy or position of the Japan Self-Defense Forces, the U.S. Army, the U.S. Department of Defense or the Japan Ministry of Defense.
Figure 2. Experimental timeline and injury protocol Email: drkhymd@ndmc.ac.jp (LTC Kohei Yamada, MD, MPH)




