A Novel Countermeasure to Improve Recovery Following Traumatic Brain Injury (TBI)
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Introduction

* A field deployable therapeutic to treat traumatic brain injury (TBI) early in the
course of injury is a high priority for multi-domain operations.

* Transient receptor potential melastatin 2 (TRPM2) is a calcium-permeable
channel activated by adenosine diphosphate ribose metabolites and oxidative
stress.

* TRPM2 contributes to neuronal injury in the brain caused by stroke, cardiac
arrest, and TBI.

* |n prior efforts, using a mouse model of TBI, we found the novel TRPM?2
channel inhibitor, tatM2NX, improved hippocampal synaptic plasticity and
memory function.

Objective
The objective of this study is to determine the therapeutic
effect of tatM2NX in a clinically relevant, porcine model of TBI.

After induction of anesthesia, swine (N=10) were intubated and sedation
maintained with inhaled isoflurane. Central venous and arterial access was
obtained for blood sample collection and invasive hemodynamic monitoring. TBI
was induced using a modification of the TBI model established by the 59MDW/ST.
For these studies, two sequential controlled cortical impact (CCl) strikes via
actuated piston to an aluminum disk placed on the center of the head 10 minutes
apart was used. At 1 and 4 hours after insult, swine were treated with 2 mg/kg
tatM2NX (n=5) or saline control animals (n=5). Swine were recovered from
anesthesia, and a 15-minute timed novel object recognition test was used to
measure cognitive behavior at 72 hours post TBl. A novel object recognition test is
used to evaluate memory by using the natural tendency of an animal to spend
more time exploring a new (novel) object than a familiar object.
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Figure 1: Method to inducing a TBIl in a swine model. Following instrumentation
and stabilization TBI was induced via 2 sequential CCl 10 minutes apart. At 1 and 4
hours after TBI, animals received treatment with 2 mg/kg tatM2NX or saline control.
Swine were recovered from anesthesia and monitored for 72 hours post TBI. Prior to
euthanasia a 15-minute novel object recognition test was used to quantitively assess
cognitive behavior.
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Figure 3. Novel object recognition (NOR) test. Animals in the tatM2NX and sham
group showed similar scores on the discrimination index (DI) indicating rescued
cognitive function.
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Figure 3. Novel Object Recognition (NOR) Treatment vs Control. Following TBI
swine in the control group explored the novel object for 35.0 + 14.1% of the
time compared to the tatM2NX group which explored the novel object for 77.5
+ 13.4%.
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Figure 4. Hemodynamics after treatment. There were no observed adverse
physiological effects following treatment as indicated by heart rate and mean arterial
blood pressure.

Conclusion

Treatment with tatM2NX reduced TBl-induced memory
impairment compared to control treated animals

Future Directions

 Determine the minimal efficacious dose of of tatM2NX to
intervene to prevent TBI in a swine model.

 Compare histological outcomes between tatM2NX and saline
control treated outcomes.

* Evaluate long term cognitive outcomes (14-28 day) with
tatM2NX treatment compared to saline control.
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