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Objectives:

Diffuse Axonal Injury (DAI) is a common endophenotype of Traumatic

Brain Injury (TBI), across the spectrum of TBI severity. In fatal severe-

TBI, DAI is confirmed on autopsy through immunohistochemistry (IHC)

staining for the Amyloid Precursor Protein (APP). It has been

proposed that some of the clinical variability observed in mild-TBI

(mTBI) is based upon the presence or absence of DAI. To this end,

members of our team have previously demonstrated positive APP IHC

staining in swine following experimental mTBI and have also

demonstrated acute elevations in axonal cytoskeletal cleavage

products in the blood of professional hockey players following a

sports-related mTBI. However, a non-invasive subacute marker of DAI

is currently unavailable. We hypothesize that variations in serum anti-

APP IgG titers could be utilized to detect DAI in the subacute period

following mTBI. We have begun to test this hypothesis utilizing our

one-of-a-kind non-impact swine rotational acceleration injury (RAI)

mTBI model.

Design:

As an initial first step, 6-month-old female swine (n=3 injured and n=1

SHAM control) underwent experimental RAI mTBI in the coronal

plane, with a 14-day survival. Blood collected prior to injury and at

sacrifice was subjected to IgG autoantibody profiling using a protein

microarray platform. Relative Fluorescent Unit (RFU) ratios were

generated for select proteins of interest, and RFU ratios between pre-

injury and 14-day post-injury titers were analyzed.

Results:

Animals exposed to experimental RAI mTBI demonstrated a 1.53 +/-

0.10 RFU increase for APP and a 2.3 +/- 0.49 RFU Increase for APP-

binding protein (APPBP2), while the sham animal demonstrated a 0.24

and 0.16 RFU decrease, respectively, from 0-14 days post-injury (or

SHAM). This same autoantibody titer pattern was observed for other

well-characterized TBI-relevant serum protein biomarkers, including

S100B, UCHL1 and GFAP.

Conclusions:

Preliminary evidence supports the hypothesis that non-invasive

autoantibody profiling can be utilized for the detection of DAI in the

subacute period following mTBI, a finding with significant potential for

clinical utility in Brain Injury medicine.
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