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Primary explosive blast waves cause common types of military-related traumatic injuries. A
novel procedure was developed thal generates distinct blast waves from 135
Trinitroperhydro-1,3,5-triazine (RDX), explosive (Zander et al. 2015 J Neurosci Res 9313
Smith et al. 2016 Exp Newro/ 286:107). To study direct effects of detonated RDX spherical
charges on brain tissue, rat hippocampal siice cultures were sealed in serum-free medium

lowered into a water-filled tank, and RDX assemblies detonated outside the tank. Compared to
mock-treated shice cultures, the RDX blasts caused a dose-dependent reduction in pre- and
postsynaptic markers GIuR 1 was reduced by 25-40% after two consecutive blasts 4 min apart

and further reduced by 60-70% after three RDX blasts. The degree of synaptic marker loss
comelated with increased levels of HDACZ, a histone deacelylase implicated in stress-induced
reductions in glutamatergic transmission and recognition memary (Wei et al. 2016 J Neurosc
36:2119). The blastinduced foss of GluR1, NCAM180, and synaptophysin was rapid, with 40-
50% declines evident 24 h after multiple detonations, followed by further decline at 45 h post-
blast. and no indication of recovery at 72 h. Interestingly, while protein accumulation events
{e.9. tau, TDP-43) are often common features of TBIs (Blennow et al. 2012:Neuron; Goldstein
et al. 2012:Sci Trans! Med. Smith et al. 2013: Nature Rev Neurol. Zhang et al. 2015.J Cered
Blood Flow Metab), the synaptic decline temporal profiles induced by the small 1.7-9 RDX
explosives aligned much closer to synaptic decline profiles from excitotoxic hippocampal slices
than to the declines in protein accumulation stress studies. However. the RDX blast-induced
disturbances in synaptic integrity were observed in the absence of calpain-mediated
cytoskeletal damage and neuronal death, events tightly associated with synaptic marker loss
after hippocampal excitoloxicity (Bahr et al. 2002, Exp Neurol 174:37). Also, Fluoro-Jade B
Staining found no indication of degenerating neurons in slices exposed to three RDX blasts
suggesting that certain levels of miltary explosives produce a unique type of pathology
comprised of altered synapiic integrity before cellular deterioration. The results suggest that. in
addition to serious brain damage from large explosions, primary blast impacts can cause
Synapiic compromise without producing overt neurodegeneration, perhaps explaining the
cognitive and behavioral changes in blastinduced TBI sufferers with no_detectable
neuropathology. The monitoring of individuals® cumulative blast exposures is a critcal issue in

risk of Alzheimer’s disease
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small spherical explosive charges disrupt synaptic integrity and NMDA

MBROK ~cofilin signaling in the absence of neurodegeneration in hippocampal slices.
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6. Blast-induced synaptic decline occurs with enhanced his y .
and disrupted NMDA receptor-cofilin signaling.

Abotact 3 ROX blasts cause a dose- and time-dependent loss of synaptic marker GIuR1
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