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1 3:00PM
Wearable Technology for Understanding Kinematics 
Recovery after Concussion

Ian Anderson
Undergraduate 

Student
Asimina Kiourti

2 4:15PM
Effect on Platelet Function of Von Willebrand Factor 
Inhibition by DTRI-031 and Targeted Reversal by DTRI-025 
in Canine Circulation

Arianna Carfora
Undergraduate 

Student
Shahid Nimjee

3 3:00PM
Daily Cognitive Activities and Post-Concussion Symptoms 
among Children with Concussion

Nikhil Desai
Undergraduate 

Student
Jingzhen (Ginger) Yang

4 4:15PM

VWF inhibition by an RNA aptamer (DTRI-031) in 
combination with rTPA increases thrombolytic efficacy 
compared to rTPA or aspirin in mouse, canine, and human 
blood

Aarushi Kini
Undergraduate 

Student
Shahid Nimjee

5 3:00PM
Quantifying Cognitive Workload in Children with 
Concussions using a Commercial EEG Headset

Sarah Madigan
Undergraduate 

Student
Asimina Kiourti

6 4:15PM
Caloric Restriction has Differential Effects on Risky Decision 
Making, Impulsivity, and Motivation after Brain Injury

Jenna McCloskey
Undergraduate 

Student
Cole Vonder Haar / 

Kris Martens

7 3:00PM
The impact of exercise intensity on executive function 
performance

Michael Melville
Undergraduate 

Student
Scott Hayes

8 3:00PM Adeno-associated viral vectors efficiently edit gene 
expression in vivo.

Hannah Qin
Undergraduate 

Student
Andrea Tedeschi

9 4:15PM
Overcoming motivational barriers during rehabilitative 
training promotes recovery after spinal cord injury

Haven Rodocker
Undergraduate 

Student
Andrea Tedeschi

10 4:15PM
The Cognitive and Inflammatory Effects of Juvenile 
Traumatic Brain Injury in a Rodent Model

Brooke Schatz
Undergraduate 

Student
Kathryn Lenz

11 3:00PM
Exploring the Association between Substance Abuse 
Treatment Facilities and Alzheimer’s and Related Dementia 
(ADRD) Detection in Rural Ohio

Tiana Stussie
Undergraduate 

Student
Jeffrey Wing

12 4:15PM
The Experience of Caregiving for Family Members 
Experiencing Cognitive Dysfunction and Recovery after an 
ICU Stay 

Maria Weibel
Undergraduate 

Student
Judith Tate

13 3:00PM
Effects of early life traumatic brain injury in male and female 
rats on gliosis and juvenile social play behavior

Michaela Breach
Graduate 
Student

Kathryn Lenz

14 4:15PM
Repetitive Traumatic Brain Injury Leads to Persistent 
Behavioral Deficits and Transcriptional changes in a Mouse 
Model of Alzheimer’s Disease. 

Christopher Cotter
Graduate 
Student

Olga Kokiko-Cochran

15 3:00PM
Sensorimotor Processing Following Participation in Youth 
Tackle Football

Gregory Edwards
Graduate 
Student

Jaclyn Caccese

16 4:15PM
The selectivity and development of the visual word form area 
and longitudinal development of the frontotemporal language 
network in pre-readers and beginning readers

Kelly Hiersche
Graduate 
Student

Zeynep Saygin 

17 3:00PM
Sleep Fragmentation Following Traumatic Brain Injury 
Induces Sub-Acute Behavioral Deficits and Transcriptional 
Changes at Chronic Time Points 

Sam Houle
Graduate 
Student

Olga Kokiko-Cochran

18 4:15PM
Increased CSF amyloid levels following TBI are associated 
with confrontation naming performance

Erica Howard
Graduate 
Student

Jasmeet Hayes

19 3:00PM
Inflammatory biomarkers link perceived stress with 
metabolic dysregulation

Savana Jurgens
Graduate 
Student

Jasmeet Hayes

20 4:15PM
Frontoparietal Gray Matter Predicts Executive Function 
Performance in Aging and Mild Cognitive Impairment

Ann (Annie) Lee
Graduate 
Student

Scott Hayes

21 3:00PM
Traumatic Brain Injury and Genetic Risk for Alzheimer’s 
Disease Influence β-Amyloid Levels

Jena Moody
Graduate 
Student

Jasmeet Hayes

22 4:15PM
Short-term consumption of a high-fat diet makes post-
operative cognitive dysfunction persistent in aged male rats

Stephanie Muscat
Graduate 
Student

Ruth Barrientos

23 3:00PM
Traumatic Brain Injury Induced Chronic Inflammation and 
Cognitive Impairment is Attenuated by Inhibition of the type 
1 Interferon pathway 

Jonathan Packer
Graduate 
Student

Jonathan Godbout
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24 4:15PM
Antibiotic Cocktail Prior to Traumatic Brain Injury Does Not 
Increase Psychiatric Impairments in Rats

Kristen Pechacek
Graduate 
Student

Cole Vonder Haar

25 3:00PM
Examining Relationships between Perceived 
Discrimination, Metabolic Syndrome, and Cognition Sarah Prieto

Graduate 
Student

Jasmeet Hayes

26 4:15PM
Relation between smoking status and subjective cognitive 
decline in middle age and older adults: A cross-sectional 
analysis of 2019 BRFSS data

Jenna Rajczyk
Graduate 
Student

Jeffrey Wing

27 3:00PM
Location of Impacts Affects Head Impact Magnitude in Youth 
Tackle Football

Carly Smith
Graduate 
Student

Jaclyn Caccese

28 4:15PM
Partial least squares regression analysis of Alzheimer s disease 
biomarkers, modifiable health variables, and longitudinal 
cognition in older adults with Mild Cognitive Impairment

Jessica Stark
Graduate 
Student

Scott Hayes

29 3:00PM
Exploring Associations between Cognitive Reserve, Physical 
Fitness, and Cognition in Black/African American Older 
Adults

Matthew Stauder
Graduate 
Student

Scott Hayes

30 4:15PM
REM Sleep Disruption Compromises Hippocampal Function 
and Stress Circuitry after Traumatic Brain Injury

Zoe Tapp
Graduate 
Student

Olga Kokiko-Cochran / 
Jon Godbout

31 3:00PM
Galantamine Treatment Does Not Improve Liver Pathology 
and Worsens Intraspinal Inflammation after SCI. 

Yonaida Valentine
Graduate 
Student

Phillip Popovich / 
Dana McTigue

32 4:15PM Magnetic Mapping of Iron using Magnetic Force Microscopy Kevin Walsh
Graduate 
Student

Gunjan Agarwal

33 3:00PM
Traumatic brain injury increases impulsivity and decreases 
optimal decision-making in male and female rats 

Sarah Wampler
Graduate 
Student

Cole Vonder Haar

34 4:15PM
Amplified Gliosis and Interferon-Associated Inflammation in 
Aged Mice Following Traumatic Brain Injury

Lynde Wangler
Graduate 
Student

Jonathan Godbout

35 3:00PM
Measuring Cognitive Activity Workload in Children with 
Concussion Using a Non-Contact MagnetoCardioGraphy 
(MCG) Wearable Sensor

Keren Zhu
Graduate 
Student

Asimina Kiourti

36 4:15PM
Increased Periaqueductal Gray Activation and Pain 
Unpleasantness in People with Alzheimer's Disease

Alison Anderson
Postdoctoral 
Researcher

Karen Rose

37 3:00PM
Assessing Stroke-Induced Neuromuscular Decline in the 
Context of Aging

Maria Balch
Postdoctoral 
Researcher

W. David Arnold

38 4:15PM
Divergent Responses to CNS Injury: Region-Specific and 
Sex-Specific Microglia Transcriptional Phenotypes

Faith Brennan
Research 
Scientist

Phillip Popovich / 
Dana McTigue

39 3:00PM
High fat diet increases CNS T cell populations in aged male 
rats

Michael Butler
Postdoctoral 
Researcher

Ruth Barrientos

40 3:00PM
Lateral fluid percussion injury causes sex-specific deficits in 
anterograde but not retrograde memory

Julie Fitzgerald Research Staff Olga Kokiko-Cochran

41 3:00PM Exercise-induced alterations in neural BOLD signal Chloe Huston Research Staff Scott Hayes

42 4:15PM
BAG3 attenuates tau hyperphosphorylation and gliosis 
induced by traumatic brain injury.

Cody Morrison
Research 
Scientist

Harry Fu

43 3:00PM
Inflammatory Biomarker S100B Predicts Conversion to Mild 
Cognitive Impairment & Alzheimer’s Disease Two Years 
Later

Abigail Shell Research Staff Jasmeet Hayes

44 4:15PM Neural implications of the first season of tackle football Patricia Stefancin Research Staff Zeynep Saygin 

45 3:00PM
Towards understanding the assembly of cortical 
microcircuits

Tarun Kaniganti
Postdoctoral 
Researcher

Hiroki Taniguchi
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1. Wearable Technology for Understanding Kinematics Recovery after Concussion

Vigyanshu Mishra, Ian Anderson, Christopher Cosma, and Asimina Kiourti

We introduce and validate a new class of wearables that seamlessly monitor joint
flexion and/or rotation in the individual's natural environment while overcoming
shortcomings in the state-of-the-art. Contrary to “gold-standard” camera-based motion
capture, the reported approach is not restricted to contrived environments and is not
limited by line-of-sight. Concurrently, it does not suffer from integration drift and is injury-
safe, unlike inertial measurement units (IMUs). Our approach relies on Faraday's law of
induction and employs transmit and receive loops that get angularly misaligned as the
joint flexes and/or rotates.
As a proof-of-concept, we consider a cylindrical arm model and prove the feasibility via
simulations and in vitro measurement results. In vivo validation on dogs and humans
further demonstrates the feasibility of our technology for real-world kinematics
monitoring under static and dynamic scenarios, respectively.
The reported approach is envisioned to be seamlessly integrated into garments via e-
threads and, eventually, redefine the way kinematics are monitored at present. This
promises unprecedented opportunities for understanding kinematics recovery after
concussion and for diverse conditions involving motor impairment. In the long run, our
technology has the potential to be developed for other applications including
rehabilitation, sports, virtual/augmented reality, and more.
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2. Effect on Platelet Function of Von Willebrand Factor Inhibition by DTRI-031 and 
Targeted Reversal by DTRI-025 in Canine Circulation 
 
Arianna Carfora, Matthew Joseph, Amanda Zakeri, Wesley Milks, Debra Wheeler, 
Shahid Nimjee 
 
Cerebral ischemic stroke is the leading cause of combined death and disability 
worldwide (1). Despite its prevalence, only one FDA approved thrombolytic exists. 
Recombinant tissue plasminogen activator (rTPA) works by converting plasminogen to 
plasmin, which breaks down fibrin found within a clot. However, rTPA is limited by its 
hemorrhagic side effects and irreversibility (2). Von Willebrand Factor (VWF) binds to 
glycoprotein Ibα at the A1 platelet domain to create an endothelial lattice allowing for 
platelet aggregation. We have developed an RNA aptamer (DTRI-031) that specifically 
targets and effectively inhibits VWF (3). Additionally, we developed a complementary 
oligonucleotide (DTRI-025) to reverse DTRI-031 activity, to offer a new degree of 
control and safety not available with rTPA. Having previously arrived at an optimally 
thrombolytic concentration in canine and murine occlusion models of 0.5 mg/kg DTRI-
031 (4), we performed dose response with DTRI-031 followed by vehicle or DTRI-025 to 
elucidate rapid and sustained VWF inhibition and reversal in canine circulation as 
measured by platelet reactivity. Equal numbers of male and female 1 year old hounds 
(Covance) were anesthetized, intubated, and 0.5, 2.0, or 5.0 mg/kg DTRI-031 injected 
as a 10 ml intravenous bolus over 5 minutes. After allowing DTRI-031 to circulate for an 
additional 5 min, we injected a 10 ml bolus over 5 minutes of vehicle, 0.5 mg/kg, 1.0 
mg/kg, 2.0 mg/kg, or 5.0 mg/kg DTRI-025. Whole blood (WB) samples were drawn 
before treatment (baseline), 2 min after DTRI-031, and 2, 5, 10, 15, 20, 25, 30, 60, 90, 
120, and 150 min after vehicle/DTRI-025 treatment. VWF plasma levels were measured 
by a commercially available ELISA kit (mybiosource.com). Platelet function analysis 
was performed on WB utilizing the PFA-100 (Siemen’s Diagnostics) with maximum 
platelet closing time of 300 seconds. WB was also diluted 1:1 with 0.9% saline and 
platelet aggregation induced with 1 ug/ul botrocetin, recording impedance aggregometry 
for 6 minutes (Chronolog). Results are expressed as AUC (area under the aggregation 
curve) and reflect the overall platelet activity. Results demonstrated that DTRI-031 
treatment resulted in maximal platelet closing time and complete reversal by DTRI-025 
to approximately the baseline value regardless of concentration. WBA results revealed 
that DTRI-031 immediately decreased platelet aggregation induced by botrocetin and 
returned normal platelet function after DTRI-025 reversal, again not varying significantly 
with concentration. Canine serial bleeds allowed us to verify murine and human in vitro 
data to accelerate DTRI-025 development to complement DTRI-031 clinical trial 
progress. 
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3. Daily Cognitive Activities and Post-Concussion Symptoms among Children with 
Concussion 
 
Nikhil Desai, Olivia VonDeylen, Sean Brown, Enas Alshaikh, Robyn Feiss, Jingzhen 
Yang 
  
Concussion, a form of mild traumatic brain injury, is a major medical and public health 
concern that can have long-lasting detrimental effects on the developing brain. The 
most recent clinical guidelines recommend a 24 to 48-hour rest period followed by a 
gradual return to normal activity. However, these guidelines are not strongly evidence 
based. Little is known about the optimal levels of cognitive activity needed to promote 
recovery, precluding personalized activity plans for children with different concussion 
characteristics.  
This study aimed to describe the duration and intensity of daily cognitive activity 
reported by children following their concussion and examine the associations of these 
cognitive activities with daily post-concussion symptoms. 
We enrolled children aged 11-17 years with a physician-confirmed concussion within 72 
hours of injury from the emergency department and seven concussion clinics at 
Nationwide Children’s Hospital. We tracked participants until symptom resolution or 45 
days post-injury, whichever occurred first. Participants completed daily surveys 
throughout their enrollment to record the duration and intensity of their cognitive 
activities and post-concussion symptoms, using the Post-Concussive Symptom Scale. 
Participants included 83 concussed children (n=54 [65%] males; M age=14.2 years, 
[SD=1.9], 59 [72%] white, and 70 [84%] sports-related concussions). Participants 
reported an average of 193 (SD=149), 167 (SD=153), and 38 (SD=61) minutes of low, 
medium, and high intensity cognitive activities per day post-concussion, respectively. 
During the first two weeks post-injury, the most frequently reported low intensity 
cognitive activity was listening to music (80%), followed by texting (78%) and watching 
TV (74%). The most often reported medium intensity cognitive activity was being in the 
classroom during school (50%), while the most reported high intensity cognitive activity 
was working on homework (48%). Despite an initial increase in medium cognitive 
activity within the first two weeks of recovery, both medium and high intensity cognitive 
activities remained relatively stable post-concussion. However, as post-concussion 
symptoms resolved, participants reported increases in low intensity cognitive activity 
and total minutes of cognitive activities. 
In conclusion, children diagnosed with concussions primarily engage in low intensity 
cognitive activity that progressively increases in the weeks following their injury, while 
their engagement in medium and high intensity cognitive activity remains relatively low 
and stable at the same time. Additional studies are needed to identify optimal levels of 
cognitive activity following a concussion that prompt concussion recovery in children. 
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4. VWF inhibition by an RNA aptamer (DTRI-031) in combination with rTPA 
increases thrombolytic efficacy compared to rTPA or aspirin in mouse, canine, 
and human blood 
 
Kini A., Carfora, Stork, Wheeler, Joseph, Dornbos III, and Nimjee 
 
Introduction: We demonstrated that VWF inhibition thrombolyses stabilized clots in and 
decreases infarct size after middle cerebral artery occlusion (MCAO)  in pre-clinical 
models of stroke.   
Objective: To compare the thrombolytic efficacy of von Willebrand Factor (VWF) 
inhibition by DTRI-031 versus rTPA and aspirin utilizing an ex vivo Halo assay. 
Hypothesis: We hypothesized that DTRI-031 treatment, would result in greater 
combinatorial efficacy with aspirin or rTPA than any one treatment alone.   
Methods:  Ex vivo Halo assay was performed with whole blood from male and female, 
15 month old wild-type C57BL/6J adult mice, 1 year old hounds, and healthy control 
patients 40-60 years of age). 
Results: Healthy patients The mean CLRmax of the negative control group (n=6) was 
0.024  0.17 min-1. Addition of 250 nM DTRI-031 (n=8) or 0.7 nM rtPA (n=8) increased 
the CLRmax to 1.67  1.56 min-1 and 1.80   1.41 min-1 respectively. Addition of 500 
nM DTRI-031 and 0.7 rtPA (n=4) resulted in a synergistic effect of both compounds with 
a CLRmax of 10.15  2.4 min-1(p=.0003). 
Mice The CLRmax of the negative control (n=6) was 0.013  0.011 min-1. Addition of 
250 nM DTRI-031 (n=6) increased the CLRmax to 1.19  1.27 min-1. Addition of 7 nM 
rtPA (n=6) increased the CLRmax to 0.13  0.13 min-1, which was considerably muted 
compared to the assay with human blood. The synergistic effect of DTRI-031+rtPA was 
seen at doses of 250 nM DTRI + 7 nM rtPA (n=4) with a CLRmax of 2.08  1.45 min-1 
and 500 nM + 7 nM rtPA (n=6) with a CLRmax of 4.3  2.5 min-1compared to 
monotherapy (p<0.0001). 
Canine The CLRmax of the negative control (n=33) was 2.611  2.659 min-1. Addition 
of 250 nM DTRI-031 or 500 nM DTRI-031 and 0.7 rtPA (n=18) resulted in a synergistic 
effect of both compounds which were significantly greater than all monotherapies with a 
CLRmax of 13.52  8.985 min-1 and 9.152 6.943 min-1, respectively. 
Conclusion: VWF inhibition by DTRI-031 aptamer + rTPA significantly improves clot 
lysis rate compared to monotherapy with rTPA, DTRI-031 and aspirin in mouse, canine, 
and human blood. 
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5. Quantifying Cognitive Workload in Children with Concussions using a Commercial EEG 
Headset 
 
Sarah Madigan, Keren Zhu, Xiang Lan(, Robyn Feiss, Jingzhen Yang, and Asimina Kiourti 
 
Concussion is a type of traumatic brain injury (TBI) that can lead to long-lasting effects on the 
brain if not treated properly, especially for children below the age of 20 as their brains have not 
yet fully developed. Although traditional treatments, typically involving resting and restricting 
activities, allow most pediatric concussions to resolve within 1 to 3 weeks, recent studies 
suggest that prolonged rest could lead to complications such as muscular deconditioning. 
Recent guidelines suggest that children gradually return to their normal activities after a brief 
period of rest (24-48 hours), but challenges lie in determining what level of cognitive activities 
they can withstand after the initial resting period and how cognitive activities affect their 
recovery. Due to difficulties in quantifying cognitive workload, no prior study has addressed this 
issue in children with concussion. 
This study aimed to assess the feasibility of quantifying cognitive activity workload for 12- to 15-
year-old children with concussion as compared to their matched orthopedic injury controls to 
allow for the development of evidence-based guidelines for treating children with concussion, 
especially after the initial resting period. Electroencephalogram (EEG) has shown promising 
results in prior studies to measure cognitive workload for healthy adults using band power for 
the alpha (8-12Hz) and theta (4-8Hz) frequency bands. However, most prior studies rely on 
high-end, multi-channel (24 to 32 channels) EEG headsets to collect data in highly controlled 
experimental settings. More recently, low-cost, and portable EEG headsets have been identified 
as promising for cognitive workload classification. As a pioneer in this area, we have selected 
the 14-channel EMOTIV EPOC EEG headset and plan to process the alpha and theta 
frequency band powers with the highest contact to non-obtrusively quantify cognitive workload 
in children with concussion. Given that the nature of tasks needs to be taken into account when 
analyzing cognitive workload by means of EEG activity, we are the first to test this otherwise 
validated headset to measure cognitive workload in our target population. 
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6. Caloric Restriction has Differential Effects on Risky Decision Making, Impulsivity, and 
Motivation after Brain Injury 
 
McCloskey, J.E, Bressler, N., Speas, R., Pechacek, K.M., Wampler, S.K., Frankot, M., 
Martens, K.M., Vonder Haar, C. 
 
Traumatic brain injury (TBI) is a leading cause of disability world-wide and can result in 
psychiatric consequences including risky decision-making and impulsivity. Operant behavior 
paradigms, which are often used to model psychiatric symptoms in rodents, routinely require 
food restriction, which may influence outcomes. For example, some evidence suggests that 
calorie restriction may be neuroprotective after brain injury. The goal of this study was to assess 
the role of food restriction versus free feeding on decision-making, impulsivity, and motivation in 
rats, and to determine how caloric variation interacts with post-TBI behaviors. Rats (n =24) were 
trained on the rodent gambling task (RGT), an operant task that measures a battery of 
behavioral measures – including risky decision-making and motor impulsivity. The RGT has four 
different choice options with varying probabilities and magnitudes of reinforcement (sucrose 
pellets) and punishment (timeout from reinforcement), resulting in two safe choices (lower 
magnitude of reinforcement, but more optimal) and two risky options (higher magnitude of 
reinforcement, but overall detrimental). After a behavioral baseline was established, rats were 
matched on prior performance and pseudorandomized into two food conditions: restricted 
(14g/day) or free-fed. All rats received moderate-to-severe bilateral frontal controlled cortical 
impact injuries. Prior to injury, free feeding decreased premature responses (measure of motor 
impulsivity), number of trials initiated, and reinforcers obtained (p’s < 0.001), and increased 
omissions (p < 0.001). Initial analyses post-TBI suggest that feeding condition did not alter 
decision-making profiles post-injury (p = 0.051), but free feeding continued to reduce trials (p < 
0.001), reinforcers obtained (p = 0.026) and premature responding (p < 0.001). This data 
suggests that feeding conditions can impact behaviors such as motor impulsivity and task 
motivation. Free-fed rodents, however, may potentially be utilized on future RGT projects due to 
the absence of impact on choice profile. Further research is needed to understand the 
mechanisms by which caloric restriction exerts its effect on impulsivity and task motivation. 
While previous studies have illustrated the relationship between the secondary mechanisms of 
TBI and the sequela of microbiome dysfunction, it is not well-known what impact dietary 
variation has on these results. Further data will be evaluated for changes to the microbiome and 
additional data will communicate if free feeding is potentially a protective factor against 
impulsivity. Psychiatric impairments have adverse consequences for survivors of TBI and 
understanding the effects of a restricted diet will lead to more powerful interpretations of future 
behavioral tests. 
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7. The impact of exercise intensity on executive function performance 
 
Michael Melville, Kelly J. Hiersche, Alexander Hasselbach, Alexa Shin, Scott M. Hayes  
 
Physical inactivity is one modifiable risk factor that has extensively linked to numerous chronic 
diseases including dementia and Alzheimer’s disease, highlighting the need for further 
investigation into characteristics of physical activity that maximize cognitive benefits. The 
current study investigates the impact of bouts of acute aerobic exercise on cognition. 
Preliminary data for a sample of 5 healthy young adults will be presented. Each participant 
completed a total of three appointments that varied by exercise condition: no exercise, light 
intensity exercise, or vigorous intensity exercise. Heart rate data and ratings of perceived 
exertion from the Borg scale were obtained. Following rest, light exercise, or vigorous exercise, 
participants completed three cognitive tasks, including the Eriksen flanker task, which measures 
both attention and inhibitory control. Flanker task performance (accuracy and response time) 
will be evaluated in relation to exercise or the rest control condition. It is predicted that overall 
task performance will be lower following vigorous intensity exercise, due to the activation of the 
stress response. We predicted task performance will be better following light intensity exercise 
relative to the rest control condition. In addition, measures of resting heart rate variability will be 
investigated in relation to Flanker task performance. Resting heart rate variability (HRV), a 
measure of the time interval between individual heartbeats, is reflective of autonomic function. 
Resting HRV is calculated as the average time interval in (ms) between successive heartbeats 
over the time period resting heart rate was determined. Although highly individualized, higher 
HRV is generally reflective of better autonomic function and thus is predicted to result in better 
Flanker task performance for resting control conditions.   
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8. Adeno-associated viral vectors efficiently edit gene expression 
 
Hannah Qin, Andrea Tedeschi 
 
Adeno-associated viral vectors have been used to control gene expression in mammalian 
systems. When used in combination with the Cre-loxP system, these viral tools can allow for 
specific spatial and temporal mammalian gene editing. In this study, we injected viral particles 
expressing Cre recombinase fused with enhanced green fluorescent protein (eGFP) into the 
sciatic nerve of transgenic reporter mice to drive expression of TdTomato, a red fluorescent 
protein, in sensory neurons. Using tissue clearing and cutting-edge 3D microscopy, we show 
that this in vivo approach is highly efficient and reproducible in editing gene expression, and 
therefore can be reliably used to validate conditional gene expression strategies. 
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9. Overcoming motivational barriers during rehabilitative training promotes recovery after 
spinal cord injury 
 
Haven I Rodocker, Arman Bordbar, Molly JE Larson, and Andrea Tedeschi 
 
Functional recovery after spinal cord injury (SCI) often proves difficult as physical and mental 
barriers bar survivors from enacting their designated rehabilitation programs. We recently 
demonstrated that adult mice administered gabapentinoids, clinically approved drugs prescribed 
to mitigate chronic neuropathic pain, recovered upper extremity function following cervical SCI. 
At the neuronal level, gabapentinoids promote structural plasticity and regeneration of 
ascending sensory and descending motor pathways along the injured spinal cord. Given that 
rehabilitative training enhances neuronal plasticity and promotes motor recovery, we 
hypothesized that the fusion of an aerobic-based rehabilitation regimen like treadmill training 
with gabapentin (GBP) administration will maximize recovery in SCI mice by strengthening 
synaptic connections along the sensorimotor axis. Whereas mice administered GBP recovered 
forelimb functions over the course of weeks and months following SCI, no additive forelimb 
recovery as a result of voluntary treadmill training was noted in these mice. As motivation is 
crucial in rehabilitation interventions, we scored active engagement towards the rehabilitation 
protocol and found that mice administered GBP were consistently participating in the 
rehabilitation program. In contrast, control mice exhibited a steep decline in participation, 
especially at chronic time points. Mice, much like humans, are social creatures by nature and 
spend the entirety of their lives within a community setting. Interestingly, we discovered that an 
external, social motivator effectively rescues participation in control mice and promotes forelimb 
recovery after chronic SCI. Thus, not only does a clinically relevant treatment strategy preclude 
the deterioration of mental health after chronic SCI, but group intervention strategies are a long-
overdue advancement that will prove to be physically and emotionally beneficial for SCI 
individuals. 
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10. The Cognitive and Inflammatory Effects of jTBI 
 
Brooke J. Schatz, Michaela R. Breach,3 Zoe M. Tapp,3 Olga N. Kokiko-Cochran,1,2,4 & 
Kathryn M. Lenz1,2,4 
 
Traumatic brain injury (TBI) is a major public health threat, with nearly half a million children 
seeking treatment at emergency rooms each year, but the long-term neurological and 
behavioral consequences of TBI for the developing brain are understudied. These effects vary 
along with sex, as there are distinct sex differences in the brain prior to injury, and resilience is 
also correlated with sex. Here, we investigated the acute neuroinflammatory and long-term 
behavioral consequences of a juvenile TBI in both sexes. Sprague-Dawley rats received a mild 
lateral fluid percussion injury, sham surgery, or were left unmanipulated on postnatal day (P)15. 
For inflammatory responses, we focused our analyses on mast cells, an understudied innate 
immune cell. Animals were euthanized at 3 and 7 days post-injury (DPI) and brain tissue was 
processed for toluidine blue staining. Remaining animals underwent a behavioral testing battery: 
novel object recognition for memory, social interaction test, and open field testing for anxiety 
and risk taking. Animals were then either subjected to acute restraint stress or remained 
unstressed before cardiac blood collection measure stress hormones. At 3DPI, there was no 
group differences in mast cell number, but at 7DPI, TBI females showed a significant elevation 
in mast cells relative to other groups. 
Juvenile TBI did not affect novel object recognition, though there was a trend for an increase in 
locomotion in TBI and Sham rats relative to naïve animals. In the social interaction task, a trend 
for a two-way interaction suggests that TBI increased social avoidance in females and 
decreased it in males. Surgery also tended to increase time in center and center entries in the 
open field, suggestive of risk taking. Overall, our data suggests that juvenile TBI can shift the 
development of in risk-taking and social behavior in a sex-specific manner. 
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11. Exploring the Association between Substance Abuse Treatment Facilities and 
Alzheimer’s and Related Dementia (ADRD) Detection in Rural Ohio 
 
Tiana Y. Stussie, Jeffrey J. Wing  
 
Background  

The prevalence of Alzheimer’s disease will more than double by 2050. Residents living 
in rural regions may be at increased risk for Alzheimer’s disease or related dementia (ADRD) 
due to behavioral, occupational, and environmental factors; however, rural residents also face 
more healthcare barriers compared to urban county residents. Our aim was to provide a 
descriptive analysis of services offered by drug and alcohol abuse treatment facilities in Ohio 
and their association with ADRD prevalence in rural regions. Further, we analyzed whether 
these associations differ by Appalachian-county designation.   
Methods  

Using a cross-sectional ecologic design, we summarized data for the 24 rural counties in 
Ohio. We abstracted data on the number of drug and alcohol abuse treatment facilities from the 
2020 National Directory of Drug and Alcohol Abuse Treatment Facilities. Centers for Medicare 
and Medicaid Public Use Files were used to estimate county-level ADRD prevalence in 2018. 
Data from the Robert Wood Johnson Foundation’s County Health Rankings was used for the 
county-level prevalence of adult smoking and excessive drinking in 2018. Descriptive analysis of 
services provided by Drug and Alcohol Abuse Treatment Facilities and characteristics of rural 
counties was performed. Linear models were developed to test the association between 
services and ADRD prevalence; unadjusted, adjusted for smoking and excessive drinking rates, 
and by Appalachian designation.   
Results and Discussion  

We observed that within rural counties in Ohio, for each additional outpatient facility, the 
county-level prevalence of ADRD was 0.40% higher (p=0.049) and 0.37% higher (p=0.034) after 
adjustment for county-level smoking and excessive drinking prevalence. This association was 
largely driven by rural non-Appalachian counties. Counties with more outpatient facilities had a 
higher ADRD prevalence. This could indicate that more health resources allow for individuals to 
have more points of contact in the healthcare system, which in turn can lead to improved 
detection and diagnosis of ADRD.  
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12. The Experience of Caregiving for Family Members Experiencing Cognitive Dysfunction 
and Recovery after an ICU Stay 
 
Maria Weibel, Judith Tate 
 
Background: Cognitive impairment, comparable to mild Alzheimer’s or moderate TBI, occurs 
through one year post-discharge in 2/3 of ICU survivors.  The experience of critical illness is a 
shared life disruption. Often, family caregivers will assume the responsibility of care for the 
previously critically ill family member. These informal caregivers are integral to the US's health 
care system. Research Question: “What are the experiences of family caregivers who provide 
care to adult patients who experience cognitive dysfunction during home recovery following 
critical illness, which required a stay in the ICU?” Methods: We conducted a qualitative 
descriptive study utilizing semi-structured interviews with caregivers of adult patient-participants 
during the recovery period. The caregivers were chosen from a cohort of patient participants 
enrolled in the MOSAIC study, a study of post-ICU recovery (PI-Brummel). A family caregiver is 
defined as an individual who provided the majority of emotional, financial, and physical unpaid 
support to a given patient. The interviews were semi-structured, about an hour in length, and 
were conducted via ZOOM or phone call. The calls were recorded, and the audio files were 
transcribed for analysis. Demographic information was collected (age, sex, relationship to 
patient participant, hours of caregiving per week, whether caregivers lived with the patient). We 
utilized standard manifest content analysis to describe the family caregiving experience of 
cognitive impairment in ICU survivors. Results: We enrolled 3 caregiver participants who were a 
parent, a sibling and a spouse of previously critically ill patients. We compared and contrasted 
the experiences and perceptions of these 3 caregivers. Nine themes were revealed. 
1)Uncertainty, 2)transitions, 3)evidence of cognitive change, 4)evidence of cognitive 
improvement, 5)management of the cognitive change, 6)prayer/spirituality, 7)social support, 
8)respite, and 9)negative effects of caregiving. The experiences of these caregivers were not 
consistent likely based on the recovery trajectory of the patient. Patient 1 had fully recovered 
while Patient 2 had persistent anxiety and behavioral problems that became priority for the 
caregiver. Patient 3 had suffered from a series of health emergencies and had a cascade of 
negative health outcomes. Discussion: While previous studies document the persistence of 
cognitive dysfunction as a consequence of critical illness, few studies have examined the impact 
of cognitive dysfunction on caregivers. This study illustrates the experience of three family 
members’ experiences with caregiving and cognitive recovery. These results highlight an under-
recognized area of concern in care transitions and planning during recovery from critical illness. 
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13. Traumatic brain injury in juvenile rats may produce sex-specific consequences on gliosis 
and juvenile social play.  
 
Michaela R. Breach, Brooke J. Schatz,1 Zoe M. Tapp,3 Olga N. Kokiko-Cochran,1,2,4 & 
Kathryn M. Lenz1,2,4 
 
Traumatic brain injury (TBI) during the pediatric period is linked to increased risk for 
neuropsychiatric disorders, poorer social functioning, and difficulty maintaining and establishing 
friendships. Emerging work also reveals that there are sex differences in the consequences of 
TBI in both adults and children. Moreover, while pediatric populations may be especially 
susceptible to neuropsychiatric consequences of TBI, few labs model juvenile TBI in rodents, 
much less examine sex differences in their outcomes. Ongoing work in our lab suggests there 
are sex differences in neuroinflammatory and long-term behavioral outcomes following juvenile 
TBI. Here, we investigated more proximal consequences of juvenile TBI, particularly on juvenile 
social play. Sprague-Dawley Rats received a lateral fluid percussion injury, sham surgery, or 
were left unmanipulated on postnatal day (P)15. Brain tissue was collected at 3 days post injury 
(DPI), sectioned, and processed for immunohistochemical staining of astrocytes (GFAP) and 
microglia (IBA1). Tissue was imaged at 10x and percent area was quantified in ImageJ. 
Remaining animals were assessed for juvenile social play behavior from P28-32. Preliminary 
findings indicate there was a larger effect of surgery condition on astrocyte reactivity as 
compared to microglia reactivity, in contrast to what is usually observed in animal models of 
adult TBI. Additionally, TBI eliminated sham surgery-induced increases in astrocyte reactivity in 
the hippocampus. Understanding the role of immune cells as potential mediators of social 
behavioral impairment after early life brain trauma is an important area of work that our lab 
plans to investigate in the future.  
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14. Repetitive Traumatic Brain Injury Leads to Persistent Behavioral Deficits and 
Transcriptional changes in a Mouse Model of Alzheimer’s Disease 
 
Christopher Cotter, Jessica Mitsch (1), Mikayla Wallace (1), Harshi Vithyam (1), Sakeef Ahsan 
(1), Shannon Dobres (1), Olga Kokiko-Cochran (1,2) 
 
Traumatic Brain Injury (TBI) is a strong environmental risk factor for neurodegeneration and has 
overlapping features present in late onset and sporadic Alzheimer’s Diseases (AD) pathology 
including tau phosphorylation, neurite atrophy, microgliosis, and synapse degradation. 
Additionally, genetic risk factors including the Apolipoprotein E4 (Apoe4) allele and the 
Triggering Receptor Expressed on Myeloid Cells 2 (Trem2) R47H variant have been identified 
to work in concert with TBI to deleteriously attenuate the neuroimmunological environment and 
significantly increase the risk of developing pathological disease. How these genetic risk factors 
fully interact with mild repetitive TBI (rTBI) to worsen outcome is still unclear. In order to 
understand the interaction of genetic risk factors and outcome after repetitive injury, we used 
the Closed Head Impact Model of Engineered Rotational Acceleration (CHIMERA) on a mouse 
model containing the Apoe4 allele and the Trem2 R47H variant. We hypothesized that repetitive 
TBI would exaggerate the neuroinflammatory response in mice harboring genetic risk factors for 
late onset Alzheimer’s Disease. 10-week-old, male, and female Apoe4/Trem2R47H mice 
received either 1, 2, or 3 TBIs separated by 24 hours respectively. Additionally, a sham control 
group was included and exposed to anesthesia 3 times. Memory and anxiety like behavior were 
assessed at 7, 14, and 30 days post injury (DPI).  Immunohistological differences and changes 
in gene expression were assessed from the cortex and hippocampus at 7 and 30 DPI. We found 
the rTBI exacerbates spatial working memory deficits in the Y-Maze and decreases anxiety like 
behavior in the elevated zero maze. We found increased presence of infiltrating monocytes but 
no differences in microglial reactivity at 7 DPI. Overall, these data suggest that rTBI significantly 
influences the neuroinflammatory environment. The presence of genetic risk factors for LOAD 
may exacerbate the peripheral immune response, thereby promotings post-injury impairment 
and compromising recovery. 
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15. Sensorimotor Processing Following Participation in Youth Tackle Football 
 
Gregory Edwards, Carly Smith, Zeynep Saygin, Jaclyn B. Caccese 
 
Background: Despite substantial benefits of youth sports participation, there is growing concern 
that repetitive head impacts associated with youth tackle football may predispose athletes to 
future health concerns and injury risk.  The objective of this study is to determine the effects of 
youth tackle football participation on sensorimotor processing. Our hypothesis was that post-
season, youth tackle football players would exhibit sensorimotor processing impairments 
relative to pre-season and compared to non-contact athletes and to non-athletes.  
Methods: Youth tackle football players completed sensorimotor (n=3) testing pre-season and 
post-season. Additionally, non-contact athletes (n=3) and non-athletes (n=3) completed 
sensorimotor testing at similar time points. These participants served as two control groups for 
comparison. We examined sensorimotor control, whereby participants walked on an 
instrumented treadmill surrounded by a 5m virtual reality (VR) screen. The VR screen displayed 
a straight, continuous walkway. The walkway moved at the same speed as the treadmill belt. 
Mediolateral (ML) visual perturbations at 5 amplitudes (0, control condition; 0.05m; 0.15m; 
0.25m; 0.35m) were superimposed on the walkway motion. Participants completed a 5 minute 
warm-up (i.e., unperturbed walking to acclimatize to the treadmill and VR surround), followed by 
2-min trials of visual perturbations at each amplitude. We recorded kinematic data using a 9-
camera motion capture system and kinetic data using the instrumented treadmill.  
Results: Repeated measures analysis of variance was used to compare sensorimotor 
processing from pre-season to post-season across groups. The primary outcome measure was 
step width variability. Non-athletes performed worse than football players (B=-.028, p<.001) and 
non-contact athletes (B=-.029, p<.001) at both pre-season and post-season test sessions, and 
all groups improved across time (B=-.007, p=.011), consistent with sensorimotor learning and 
development. 
Conclusion: Based on these preliminary findings, youth tackle football participation was not 
associated with any adverse effects in sensorimotor processing, refuting our hypothesis. In 
contrast, the non-athlete group performed worse on tests of sensorimotor processing compared 
to football players and non-contact athletes. 
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16. The selectivity and development of the visual word form area and longitudinal 
development of the frontotemporal language network in pre-readers and beginning 
readers 
 
Kelly J. Hiersche, Jin Li, Zeynep M. Saygin 
 
Understanding the typical development of neural specialization and laterality for reading and 
language will help formulate better theories of plasticity and cognitive outcome for pediatric 
brain injury. The visual word form area is an experience-dependent region in left ventral 
temporal cortex that responds to written words over other visually similar stimuli, e.g. objects 
and faces. In adults, the VWFA is thought to connect with the amodal high-level language 
network (comprised of six regions spanning frontal and temporal cortex). Does the word-
selectivity of the VWFA emerge from a pre-existing bias to linguistic stimuli? Does the selectivity 
and laterality of the language network change with reading as connected components (i.e. 
VWFA) gain word-selectivity? To answer these questions, we scanned young children (N=34; 4-
8 years of age) and adults (N=35; 18-45 years of age) while they listened to blocks of 
meaningful English sentences, Nonsense sentences, and texturized speech. A subset of 
participants also completed a high-level visual localizer (blocks of words, scrambled words, line 
drawings of objects, faces). Functional regions of interest (fROIs) per subject were defined 
using one run (English > Nonsense and Words > Objects for language and VWFA fROIs 
respectively). We used independent run data to calculate percent signal change and a 
selectivity index reflecting each fROI’s selectivity to either auditory language or visual words. 
Even the youngest children (<6 years) showed greater selectivity to visual words over language 
in both the left and right VWFA. The selectivity of the language network to English sentences 
did not change with reading ability (with selective and lateralized temporal fROIs at age 4). 
However, selectivity of the frontal language fROIs increased in left dominance along with 
increasing left VWFA dominance in word-selectivity. These results suggest that 1) VWFA word-
selectivity does not emerge from pre-reading selectivity to general linguistic input; 2) VWFA 
word-selectivity and laterality emerges in tandem with the emergence of linguistic selectivity of 
the left frontal language fROIs as a child learns to read. 
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17. Sleep Fragmentation Following Traumatic Brain Injury Induces Sub-Acute Behavioral 
Deficits and Transcriptional Changes at Chronic Time Points  
 
Sam Houle, Zoe Tapp, Christopher Cotter, Zachary Zimomra, Siena Robertson, Yvanna Reyes, 
Sakeef Ahsan, Shannon Dobres, Jessica Mitsch, John Sheridan, Jonathan Godbout, Olga 
Kokiko-Cochran 
 
Traumatic brain injury (TBI) causes a prolonged inflammatory response in the CNS that can be 
exacerbated by subsequent immune stressors. Sleep disruption is a physiological consequence 
of stress, which is very common following TBI. Therefore, we hypothesize that post-injury sleep 
fragmentation (SF) disrupts sleep/wake behavior, exacerbates neuroinflammation and promotes 
cognitive impairment. Here, 10 week-old, male and female mice received either a moderate 
lateral fluid percussion TBI or a control sham injury. Half of the mice were exposed to 
mechanical SF (5am-10am) and the other half were placed in control housing for 14 days post-
injury (DPI). At 14DPI mice were removed from the SF chambers and placed in control housing 
until 30DPI. Primary outcome measures included sleep/wake behavior which is constantly 
measured for 30 days following injury, cognitive function (7, 14, 27 DPI), and cortical gene 
expression changes (30DPI).  
 
Paradoxically, mice exposed to SF slept more than those in control housing through 7 DPI while 
having no difference in the quality of their sleep bouts. Therefore, SF has an acute effect on 
sleep quantity but does not affect the CNS’ ability to regulate individual sleep bouts. At delayed 
time points, mice that received SF displayed an ability to recover from SF-induced sleep 
changes and slept comparably to control animals. We found that SF does exacerbate spatial 
learning and memory deficits in the Morris water maze (MWM) at subacute time points (14DPI). 
Mice that received both TBI and SF had significantly longer escape latencies than all other 
groups. Additionally, inflammation (Spi1, Abca1, Itga7), neurodegeneration (Abca1, Atg2b), and 
immunometabolic (Abca1, Lpl) genes  were altered by post-injury SF and remain altered even at 
delayed time points following a period of recovery. Canonical pathway analysis revealed that 
TBI and SF stimulated gene expression in the complement cascade as well as macrophage- 
associated genes involved in the production of nitric oxide and reactive oxygen species. 
Together, these results indicate that the injured brain may be susceptible to aberrant immune 
activation following SF stress, which can then lead to exacerbated behavioral and cellular 
pathology. 
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18. Increased CSF amyloid levels following TBI are associated with confrontation naming 
performance 
 
Erica Howard, Jena N. Moody, Sarah Prieto, Jasmeet P. Hayes 
 
Introduction: Alzheimer’s disease (AD) is associated with the accumulation of neuropathological 
beta-amyloid (A β) plaques, which is thought to be caused by an imbalance between A β 
overproduction and dysfunctional A β clearance. Both animal and human studies have shown 
that increased cerebrospinal fluid (CSF) levels of amyloid peptides (A β-42, A β-40, A β-38) may 
be indicators of overall A β dysregulation in preclinical AD, years before pathological A β 
plaques begin to aggregate. Additional evidence suggests that A β overexpression may be 
secondary to neuronal dysfunction caused by injury, such as traumatic brain injury (TBI). Here, 
we aimed to assess whether CSF levels of A β peptides were elevated following TBI compared 
to controls (CTRLs) and if these A β levels corresponded to confrontation naming performance, 
a pseudo-marker for preclinical AD.  
Methods: We selected 113 non-demented, non-cognitively impaired Vietnam War Veterans 
(TBI=57, CTRL=56) from the Alzheimer’s Disease Neuroimaging Initiative-Department of 
Defense (ADNI-DOD) database with available Boston Naming Test (BNT) data and CSF 
measures for three amyloid peptides (A β-42, A β-40, A β-38). Analysis of covariance 
(ANCOVA) compared CSF A β levels across groups with age included as a covariate. 
Spearman’s correlations compared CSF A β levels and BNT performance across the entire 
sample. Finally, we applied three mediation models to explore the relationship between TBI and 
BNT performance with each A β peptide as a mediator. 
Results: The TBI group had higher CSF A β-40 (F=5.20, p=0.02) and A β-38 (F=3.78, p=0.05) 
levels than the CTRL group, but groups did not significantly differ in CSF A β-42 levels (p>0.1); 
age was not a significant predictor in any model (p’s>0.1). Spearman’s correlations revealed 
significant negative relationships between BNT and all three A β peptides (A β-42: rho=-0.28, 
p=0.003; A β-40: rho=-0.20, p=0.03; A β-38: rho=-0.19, p=0.05). Our mediation models showed 
a significant indirect effect of TBI on BNT performance through A β-40 ( β=-0.16, 95% CI [-
0.391, -0.007]), which accounted for roughly half of the total effect (PM = 0.54). TBI positively 
affected A β-40 levels ( β=0.45, p=0.02), and A β-40 levels, in turn, negatively affected BNT 
performance ( β=-0.14, p=0.04). Indirect effects of TBI on BNT performance with A β-42 or A β-
38 as mediators were not significant.  
Conclusions: Altogether, these results suggest that TBI may increase the risk of AD-related 
cognitive decline through A β overabundance in the brain, as evidenced by elevated CSF A β 
levels, particularly A β-40. These findings may help elucidate neural mechanisms underlying the 
complex relationship between TBI and AD 
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19. Inflammatory biomarkers link perceived stress with metabolic dysregulation 
 
Savana M. Jurgens, Sarah Prieto, and Jasmeet P. Hayes 
 
Objective: Psychological stress has been identified as a risk factor for several metabolic 
diseases, including cardiovascular disease and type II diabetes. However, the intermediate 
pathways underlying this relationship are not yet well understood. Inflammatory responses may 
be one process by which stress leads to metabolic dysregulation. Prior work has shown that 
chronic stress is associated with elevated levels of systemic inflammation and that altered 
inflammatory activity is known contribute to the pathogenesis of metabolic disease. The current 
analyses tested this theory by examining inflammation as a potential pathway by which 
perceived stress affects metabolic health.  
Participants and Methods: Data from the Midlife in the United States Study (MIDUS) (N=863; 
Mean age= 52.72) provided measures of perceived psychological stress, inflammatory 
biomarkers [C-reactive protein (CRP) and interleukin-6 (IL-6)] and metabolic health markers. 
Confirmatory factor analysis (CFA) was used to confirm the fit of a hierarchical model of 
metabolic dysregulation, consisting of four subfactors [blood pressure (BP), central adiposity, 
dyslipidemia, and insulin resistance], in our sample. Structural equation modeling (SEM) was 
then used to test the assumption that stress is linked to metabolic dysregulation through 
inflammation.  
Results: The CFA of metabolic dysregulation demonstrated excellent goodness of fit 
[RMSEA=0.040 (95% CI=0.036-0.062); CFI=0.973; SRMR=0.082]. SEM supported the 
proposed model which included perceived stress, inflammation and the metabolic latent variable 
with age and sex as covariates [RMSEA=0.082 (95% CI=0.075-0.089); CFI=0.898, 
SMSR=0.085]. The indirect pathway linking stress to metabolic dysregulation via inflammation 
was significant [B=0.029, z=2.812, p<0.01]. 
Conclusions: Results from the current analyses suggest that inflammatory biomarkers are a 
viable pathway explaining how experiencing stress may result in metabolic dysregulation. As 
such, these findings indicate that inflammatory processes may be an important target for future 
research investigating stress and negative health outcomes. Behavioral health interventions that 
reduce stress and inflammation may be useful in mitigating onset and progression of metabolic 
disease. 
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20. Frontoparietal Gray Matter Predicts Executive Function Performance in Aging and Mild 
Cognitive Impairment 
 
Ann J. Lee, Scott M. Hayes 
 
Introduction 
Mild Cognitive Impairment (MCI) is a prodromal stage of Alzheimer’s disease characterized by 
cognitive decline and gray matter atrophy. Previous studies have linked gray matter regions with 
executive function; however, there is limited longitudinal evidence for non-demented older 
adults. The present study aims to examine the relationship between gray matter volume and 
executive function in non-demented older adults over the course of 24 months.  
Methods 
The study sample included 148 older adult participants ages 55 to 85 years (mean=70.6, SD= 
6.4) from the Alzheimer’s Disease Neuroimaging Initiative (ADNI). Participants were classified 
as cognitively normal or MCI. A composite score of executive function (Category Fluency, Trails 
A, Trails B, Clock Drawing) and FreeSurfer-derived gray matter volumes were used for the 
analysis. Regions-of-interest (ROIs) were selected based on extant literature establishing the 
link between executive function and gray matter integrity. ROIs used in the analysis included 
whole brain gray matter, frontal lobe (superior frontal gyrus, middle frontal gyrus, inferior frontal 
gyrus, frontal pole), orbitofrontal cortex, parietal lobe (superior parietal lobule, inferior parietal 
lobule, precuneus), anterior cingulate cortex, posterior cingulate cortex, and thalamus. Gray 
matter volumes for each ROI were calculated as a sum of the volumetric measures of the right 
and left hemispheres, then adjusted for intercranial volume. Hierarchical linear regression 
models were used to assess the relationship between gray matter volumes at baseline and 
executive function performance at 24 months. Age, gender, years of education, Mini-Mental 
State Examination (MMSE) scores, APOE-4 status and baseline executive function scores were 
included as covariates of no interest in the analysis.  
Results 
Gray matter ROIs at baseline accounted for a statistically significant amount of variance in 
executive function at 24 months after controlling for the covariates of no interest. Specifically, 
the frontal pole, orbitofrontal cortex, superior parietal lobule, anterior cingulate cortex, and 
posterior cingulate cortex gray matter volumes were significant predictors of executive function 
at the 24-month follow-up. Whole gray matter volume showed a trend towards significance. 
Discussion 
These findings implicate frontoparietal gray matter volumes as significant predictors of executive 
function in aging and early stages of Alzheimer’s disease. Results support previous studies 
examining the relationship between gray matter volume and executive function beyond 
prefrontal areas and add to the limited literature exploring longitudinal executive function in non-
demented older adults. Future research should explore group differences among the different 
prodromal stages of Alzheimer’s disease, as well as other metrics of brain health. 
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21. Traumatic Brain Injury and Genetic Risk for Alzheimer’s Disease Influence β-Amyloid 
Levels 
 
Jena N. Moody, Erica Howard, Yu Ning Shiu, Kate E. Valerio, Jasmeet P. Hayes 
 
Introduction: Traumatic brain injuries (TBIs) are a common occurrence among Veterans and 
may increase risk for neurodegenerative diseases, such as Alzheimer’s disease (AD). 
Neuropathological correlates of AD, including buildup of β-amyloid (Aβ) plaques, formation of 
neurofibrillary tangles, and cortical atrophy, begin years before the onset of noticeable clinical 
and cognitive symptoms, emphasizing the importance of identifying early risk factors that could 
be targeted to prevent the development of AD. Of note, Aβ ratios (e.g., Aβ 42/40) may better 
capture brain amyloid accumulation in prodromal AD than individual isoforms (e.g., Aβ 42). 
Previous research has demonstrated that TBI may moderate the relationship between genetic 
risk for AD and AD-related pathology, such that middle aged Veterans with a history of TBI and 
higher genetic risk for AD show lower cortical thickness in AD-vulnerable regions. These 
findings demonstrate who may be at increased risk for the development of AD following TBI. 
Here, we seek to extend this research by examining how TBI history interacts with genetic risk 
for AD to influence AD-related pathology among a cohort of older Veterans.  
Methods: Participants included 88 White, Non-Hispanic/Latino male Vietnam War Veterans from 
the Alzheimer’s Disease Neuroimaging Initiative Department of Defense (ADNI DoD) cohort, 49 
of whom reported a history of at least 1 mild, moderate, or severe TBI. Genetic risk for AD was 
assessed via genome-wide polygenic risk scores. Aβ levels were extracted from cerebrospinal 
fluid and Aβ 42/40 ratio was calculated as an index of Aβ deposition in the brain. Linear 
regression models were run to determine if BMI and polygenic risk influence Aβ 42/40 levels 
after covarying for age, education, and PTSD symptoms.  
Results: Results demonstrated a significant interaction between TBI and genetic risk 
(Puncorrected = 0.027, Pcorrected = 0.045), such that higher polygenic risk was associated with 
lower Aβ 42/40 ratio among those with a history of TBI (P = 0.032) compared to individuals 
without a history of TBI (P = 0.244). 
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22. Short-term consumption of a high-fat diet makes post-operative cognitive dysfunction 
persistent in aged male rats 
 
Stephanie M Muscat, Nicholas P Deems, Michael J Butler, and Ruth M Barrientos 
 
Gradual declines in cognition are associated with normal aging. However, these declines can 
turn precipitous following peripheral immune insults such as surgery or infection. Post-operative 
cognitive dysfunction (POCD) is an abrupt decline in cognition experienced by some older 
individuals following surgery. Symptoms of POCD – including difficulties with executive 
functions, inability to form long-term episodic memories, and confusion – can persist days to 
months after surgery. Importantly, longer-lasting POCD is known to transform into more 
devastating dementias, including Alzheimer’s disease. It is well-established that advanced age 
is the biggest risk factor for development of persistent POCD, but specific mechanisms remain 
unknown. To date, pre-clinical models of POCD largely fail to recapitulate this persistent 
phenotype. Clinically, research has associated obesity and other co-morbidities linked to 
consumption of a high-fat diet (HFD) as risk factors for POCD, although the underlying 
mechanisms of this relationship remain unclear. We have previously shown that short-term (3 
days) consumption of a HFD evokes neuroinflammation and induces both hippocampus- and 
amygdala-dependent memory deficits in aged rats. Therefore, we hypothesized that 
consumption of HFD immediately before surgery would induce exaggerated neuroinflammation 
and persistent long-term hippocampus- and amygdala-dependent memory deficits in aged rats. 
To test this, young adult (3 months) and aged (24 months) rats were fed standard chow or HFD 
for 3 days immediately before receiving a sham surgery or laparotomy (exploratory abdominal 
surgery). 2 weeks after surgery, rats underwent contextual fear conditioning to assess 
hippocampus- and amygdala-dependent long-term memory function. 2 weeks post-surgery, 
aged rats who received both HFD and laparotomy had impaired hippocampus-dependent 
contextual memory compared to all other groups. In the amygdala-dependent cued-fear 
memory test, aged animals who received HFD exhibited impaired memory function independent 
of surgery condition. Interestingly, young adult rats who were received both HFD and surgery 
experienced amygdala-dependent memory impairment 2 weeks post-surgery. Gene expression 
of neuroinflammatory mediators being evaluated. However, the behavior results suggest that 
HFD and surgery are synergizing to induce a long-lasting deficit in hippocampal function. 
Interestingly, amygdala-dependent memory impairments appear to be persistent with HFD 
alone. Additionally, HFD makes young adults vulnerable to amygdala-mediated memory 
dysfunction following subsequent immune insults such as surgery. These findings suggest that 
consumption of diets high in fat may 1) increase risk of persistent POCD-associated memory 
impairments following surgery in aged rats and 2) make young adult rats vulnerable to 
amygdala-dependent memory dysfunction following subsequent immune challenge. 
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23. Traumatic Brain Injury Induced Chronic Inflammation and Cognitive Impairment is 
Attenuated by Inhibition of the type 1 Interferon pathway  
 
J. M. Packer, C. E. Bray, M. Witzel, M. Ouviña, N. Beckman, D. Adekunle-Adegbite, J. P. Godbout 
 
Abstract:  
Neuropsychiatric complications including depression and cognitive decline develop, persist, and 
even worsen in the years after traumatic brain injury (TBI), negatively affecting the quality of life 
and lifespan. Chronic inflammatory processes persist after TBI, but the mechanism that drives 
this response is unclear. We previously reported that microglia, innate immune cells in the brain, 
drove chronic inflammation following diffuse TBI in mice. Moreover, the subacute phase of 
cortical inflammation 7 days post injury (dpi) was dominated by a robust type 1 interferon (IFN) 
response. Thus, we hypothesize that increased type I interferon signaling is critical in promoting 
microglial priming and the subsequent transition from acute to chronic neuroinflammation after 
brain injury. In the current study, the type 1 interferon IFN pathway was targeted for intervention 
using knock out mice for the interferon alpha/beta receptor (IFNAR) and the transmembrane 
protein stimulator of interferon genes (STING). In these experiments, adult male wildtype (WT), 
STINGKO, and IFNARKO C57BL/6 mice received a diffuse brain injury and neuroinflammation 
and functional recovery were assessed 7 and 30 dpi. As expected, inflammatory/priming related 
genes (Cd68, Tlr4, H2-Eb1) and type 1 interferon associated genes (Tmem173, Irf3, Irf7, Ifi27) 
were increased 7 dpi in the cortex of TBI mice compared to controls. These TBI induced 
increases in the interferon and inflammatory/priming associated genes 7 dpi were attenuated in 
both IFNARKO mice and STINGKO mice.  In STINGKO mice there was reduced microglial 
activation (Iba1) within the somatosensory cortex and hippocampus (7 dpi) In addition, there 
was reduced neuroinflammatory related mRNA expression 30 dpi in STINGKO compared to WT 
TBI controls. Last, the TBI associated deficits in cortical and hippocampal dependent memory in 
the novel object recognition and location tasks 30 dpi were attenuated in the TBI- STINGKO 
mice. Taken together, reducing type I IFN signaling after TBI intervention is effective at reducing 
chronic inflammation and improving functional recovery post-TBI. 
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24. Antibiotic Cocktail Prior to Traumatic Brain Injury Does Not Increase Psychiatric 
Impairments in Rats 
 
Kristen Pechacek, Martens, K.M., Frankot, M.A., Gratzol, C., Eberly, H., & Vonder Haar, C.  
 
Traumatic brain injury (TBI) results in chronic psychiatric symptoms including risky decision-
making and impulsivity. However, it is unclear how these symptoms develop after TBI. The 
brain-gut-microbiota axis is a bidirectional communication network between the central nervous 
system and the enteric nervous system and can be disrupted by TBI. An antibiotic cocktail can 
induce gut dysbiosis and lead to increases in depressive and anxiety-like symptoms. The 
purpose of this study was to assess the role of the gut microbiome in the development of 
psychiatric deficits after TBI by inducing gut dysbiosis with an antibiotic cocktail prior to injury. 
To measure risky decision-making and impulsivity, the rodent gambling task (RGT), an operant 
behavioral task was used. The RGT has four different choice options with varying corresponding 
probabilities of reinforcement or punishment, with two safe choices (lower magnitude of 
reinforcement, but more optimal) and two risky options (higher magnitude of reinforcement, but 
overall detrimental). After a stable behavioral baseline was established, an antibiotic cocktail 
consisting of Bacitracin, Neomycin sulfate, Vancomycin, and Pimaricin or vehicle was 
administered in water for three weeks. Drug treatment was stopped 72 h before receiving a 
bilateral frontal controlled cortical impact injury or a sham injury. The antibiotics alone did not 
impact optimal decision-making or impulsivity prior to brain injury (p = 0.232; p = 0.149). TBI 
increased impulsivity and decreased optimal decision-making (p = 0.049; p = 0.005), but 
antibiotics did not interact with injury to exacerbate TBI-related deficits (p = 0.797; p = 0.790). 
Future work will determine the impact of the chronic antibiotic cocktail on the gut microbiota for 
these animals. 
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25. Examining Relationships between Perceived Discrimination, Metabolic Syndrome, and 
Cognition  
 
Sarah Prieto, Savana M. Jurgens, and Jasmeet P. Hayes 
 
Objective: Discrimination on the basis of race, gender identity, and age, among others, has 
been associated with negative cognitive outcomes. However, the mechanisms by which 
perceived discrimination impacts cognition are not yet well understood. Discrimination can lead 
to chronic stress, which disrupts glucocorticoid pathways and induces susceptibility to metabolic 
dysregulation. On the basis of this prior work, and the known associations between metabolic 
syndrome and cognition, the current study examined the hypothesis that metabolic syndrome 
mediates the relationship between discrimination and cognition.  
Participants and Methods: 1,063 adults (Mean age = 54.92 years, SD = 11.68) who participated 
in the Midlife in the United States project were included. Confirmatory factor analysis was used 
to examine the acceptability of a bifactor model of metabolic syndrome using four subfactors 
(insulin resistance, adiposity, dyslipidemia, and blood pressure). The mediating effect of the 
metabolic syndrome latent factor on the association between discrimination and cognition was 
tested using PROCESS (Hayes, 2013). Exploratory analyses were conducted to examine which 
cognitive domains and which metabolic syndrome subfactors were driving these relationships. 
Mediation analyses adjusted for age, race, sex, and education. 
Results: The three most frequently reported reasons for discrimination were gender (n = 209), 
age (n = 174), and race (n = 129). The CFA of metabolic symptoms was deemed acceptable 
based on previously outlined goodness of fit criteria (CFI = 0.986, TLI = 0.976, RMSEA = 0.040, 
SRMR = 0.034). Results of the mediation analysis indicated a significant indirect effect of major 
events discrimination on the total cognition composite through the general metabolic syndrome 
factor (B = -0.0029, 95% CI [-0.0016, -0.0066]). Further examination revealed that this 
relationship was driven through an indirect path of metabolic syndrome on the relationship 
between discrimination and executive functioning (B = -0.0024, 95% CI -0.0059, -0.0001]). We 
examined which subfactors were driving these relationships and found that there were 
significant indirect effects of major events discrimination on total cognition through the insulin 
resistance (B = -0.0028, 95% CI -0.0065, -0.0003]) and dyslipidemia factors (B = -0.0026, 95% 
CI -0.0064, -0.0002]). 
Conclusions: Our findings provide evidence that metabolic syndrome can help explain 
differences in cognitive functioning based on experiences of discrimination, even after adjusting 
for relevant demographic factors. Results from this study suggest that understanding the impact 
of perceived discrimination on metabolic syndrome and developing lifestyle interventions that 
can improve metabolic syndrome may be helpful in reducing stress-related cognitive disparities.  

  



CBI RESEARCH DAY 2022 
 

26. Relation between smoking status and subjective cognitive decline in middle age and 
older adults: A cross-sectional analysis of 2019 BRFSS data 
 
Jenna I. Rajczyk, Amy Ferketich, Jeffrey J. Wing 
 
ABSTRACT 
Background: Subjective cognitive decline (SCD) has been recently supported as a population 
level marker for cognition, and effects need to be taken to understand risk factors of this newer 
measure. Smoking is a modifiable risk factor that may influence SCD; however, few have 
evaluated this association.  
Objective: To assess whether smoking status is associated with SCD among middle age and 
older adults, and to determine if this association is modified by sex at birth.  
Methods: A cross-sectional analysis was conducted using data from the 2019 Behavioral Risk 
Factor Surveillance System (BRFSS) survey to analyze the relationship between SCD and 
smoking status (current, short-term former, and long-term former). Eligible respondents included 
participants 45 years of age or older who responded to both the SCD and tobacco use 
questions of interest. Logistic regression models were employed to estimate the crude and 
adjusted prevalence odds ratios (cPOR/aPOR) and corresponding 95% confidence intervals 
(CI) of the association between smoking status and SCD. A Wald test was computed to 
determine the significance of the interaction term between smoking status and sex (α=0.05).  
Results: There were 136,018 eligible respondents, of which approximately 10% had SCD. There 
was a dose-response association between smoking and SCD, with the greatest odds of SCD 
among current smokers (aPOR=2.16; CI: 1.97, 2.37), followed by short-term former smokers 
(aPOR=1.57; 95% CI: 1.38, 1.80), and long-term former smokers (aPOR=1.31; 95% CI: 1.21, 
1.43) each compared to never smokers. There was no evidence of effect modification by sex (p 
interaction=0.29).  
Conclusion: Our findings contribute to the existing evidence on the relation between smoking 
and cognitive decline by supporting a dose-response association between smoking and SCD.  
The consistency of smoking as a risk factor for both objective and subjective cognitive decline 
supports the need for future epidemiologic studies to further the evidence on whether changes 
to smoking status could have measurable impacts on cognition in middle age. 
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27. Location of Impacts Affects Head Impact Magnitude in Youth Tackle Football 
 
Carly Smith, BS; Gregory C. Edwards, DPT; Zeynep Saygin, PhD; Jaclyn B. Caccese, PhD 
 
Introduction: Prior work quantified, in number and magnitude, repetitive head impacts (RHIs) 
throughout a season of youth tackle football using instrumented helmets or instrumented 
mouthguards. However, time point during the season, game versus practice, and location of the 
head impacts’ effects on RHIs remain not well understood. Thus, the objective of this study was 
to determine if these factors impact RHI magnitude in youth tackle football players in order to 
inform possible modifications in youth football programs’ structure for player safety Participants: 
Thirty-six youth tackle football players (10.0±1.3 years, 90±23.2 kg, 57.0±4.6 cm, 
BMI=19.5±4.0). Methods: Participants were fitted with instrumented mouthguards (Impact 
Monitor Mouthguard, Prevent Biometrics, Edina, MN) to quantify the number, magnitude, and 
location/direction of RHIs sustained during all practices and games throughout a season. The 
primary outcome measures included peak linear accelerations and peak rotational velocities for 
each impact, outputs from the instrumented mouthguards. Results: Linear mixed models were 
used to analyze RHI magnitudes. Linear mixed models include both random and fixed effects. 
The dependent variables were peak linear accelerations and peak rotational velocities, and the 
number of impacts served as the random effect (intercept). The fixed-effects predictors were (1) 
time points during the season: preseason, regular season, or postseason; (2) event: practice or 
game; (3) location of impact: front, top, back, side, or bottom. Regression coefficients were 
modeled using the maximum likelihood estimation with variance components as the variance-
covariance error structure. Significance was defined a priori at P<.05. Thirty-six youth tackle 
football players (ages 8-12 years) completed the study, resulting in 902 RHIs across the 
season. There were no differences in peak linear acceleration or peak rotational velocity across 
time points during the season or between events. Impacts to the top (estimate=0.09, p<0.001; 
estimate=0.12, p<0.001), back (estimate=0.07, p<0.001; estimate=0.10, p=0.001), and side 
(estimate=0.10, p=0.001) of the head resulted in higher peak linear accelerations and peak 
rotational velocities, respectively, than impacts to the bottom of the head. Impacts to the front of 
the head resulted (estimate=-0.06, p=0.022) in lower peak rotational velocities than impacts to 
the bottom of the head. Conclusions: Not surprisingly, impacts to the front of the head resulted 
in the lowest magnitude RHIs, which may be a result of the athlete being aware of the oncoming 
impact and bracing for contact. Although there were statistically significant differences in RHI 
magnitudes based on head impact location, the clinical significance of these differences 
remains to be elucidated. 
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28. Partial least squares regression analysis of Alzheimer’s disease biomarkers, modifiable 
health variables, and longitudinal cognition in older adults with Mild Cognitive 
Impairment 
 
Jessica Stark, Kelly J. Hiersche, Alexander N. Hasselbach, Hervé Abdi, Ju-Chi Yu, Scott M. 
Hayes 
 
Objective: To identify novel relationships between modifiable physical and health variables, 
Alzheimer’s disease (AD) biomarkers, and slope of cognitive change over two years in a cohort 
of older adults with mild cognitive impairment (MCI). 
Methods: Metrics of cardiometabolic risk (e.g., blood pressure), stress (e.g., cortisol), 
inflammation (e.g., c-reactive protein), neurotrophic/growth factors (e.g., brain-derived 
neurotrophic factor), and AD pathology (e.g., total cerebrospinal fluid tau) were assessed in 126 
older adults with MCI at baseline from the Alzheimer’s Disease Neuroimaging Initiative (ADNI; 
mean age = 74.0; sd =7.6; mean education = 16.0; sd = 2.9). Slope of cognitive change was 
calculated from baseline and 2-year follow-up scores of episodic memory and executive 
function. Partial least squares regression (PLSR), a multivariate technique that creates 
components (optimal combinations of variables) that best predict an outcome, was used to 
identify which, if any, of these baseline physiological variables were important (quantified as a 
variable importance on projection score > 1) in predicting slope of change in a composite score 
of episodic memory or executive function over 2 years.  
Results: The two PLSR models predicted 23% and 25% of the variance in change in episodic 
memory and executive function respectively at 2-year follow-up. Baseline levels of AD 
biomarkers and gender were important in predicting change in both episodic memory and 
executive function performance over 2 years. Baseline education and vascular endothelial 
growth factor were important in predicting change in episodic memory but not executive function 
performance at 2-year follow-up. Modifiable cardiometabolic metrics such as triglycerides and 
cholesterol were important in predicting change in executive function but not memory at 2-year 
follow-up. Age was not a significant predictor in either PLSR analysis.  
Conclusions: These data-driven analyses suggest that AD biomarkers and gender were 
predictive of change in both episodic memory and executive function, while other variables 
showed domain-specific relationships. Variables associated with cognitive reserve and 
neuroplasticity may be more predictive of change in episodic memory, whereas variables 
associated with cardiometabolic function may be more predictive of change in executive 
function. Thus, interventions targeting cardiometabolic health variables may be relatively more 
effective in slowing decline in executive function. 
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29. Exploring Associations between Cognitive Reserve, Physical Fitness, and Cognition in 
Black/African American Older Adults 
 
Matthew J. Stauder, Kelly J. Hiersche 1, Scott M. Hayes  
 
Introduction 
Cognitive decline is a ubiquitous process with aging, yet considerable variability exists in 
cognitive trajectories.  A growing body of literature connects variability in cognitive aging with 
cognitive reserve and physical fitness, but studies have been predominantly cross-sectional and 
comprised of White/Caucasian samples.  The aim of the current study is to explore associations 
between cognitive reserve, fitness variables, and cognition in a longitudinal sample of 
Black/African American older adults from the Health and Retirement Study (HRS). 
Methods 
HRS is a longitudinal survey of American adults over the age of 50.  Individuals aged 65 years 
and older who identified as Black/African American and who completed two advanced face-to-
face interviews (including physical, health, and cognitive assessments) separated by four years 
were included in the present study.  Persons who reported any of the following were excluded 
from analysis: diagnosis of Alzheimer’s Disease or dementia, stroke, previous psychiatric 
diagnosis, significant depressive symptom burden, or excessive binge drinking.  We used 
hierarchical multiple linear regression models to examine cross-sectional and longitudinal 
relationships between cognitive reserve (education), physical fitness variables (body mass 
index, peak expiratory flow, gait speed, and grip strength), and global cognition, along with 
mental status and memory subscores.  Age, sex, and education were controlled for in the 
analyses.  After removal of outliers +/- 3SD from mean for all variables, the final sample 
included 316 Black/African American older adults (mean age = 72.8 (sd = 4.8); mean years of 
education = 12.3 (sd = 2.9)).   
Results 
Cognitive reserve (years of education) was a strong predictor of cognitive outcomes in all 
models.  Physical fitness variables (body mass index, peak expiratory flow, gait speed, and grip 
strength) did not account for a significant amount of variance in global cognition, mental status, 
or memory after age, sex, and education were entered into the model.   
Discussion 
Cognitive reserve, measured in years of educational attainment, was a reliable and robust 
predictor of cognition in a sample of Black/African American older adults.  Contrary to our 
hypotheses, baseline measures of physical fitness did not significantly predict cognitive scores 
cross-sectionally nor at the four-year follow-up.  The lack of observed association between 
fitness and cognition variables could be attributable to course assessments of fitness and 
cognition in the current sample, i.e., lack of gold standard assessments.  However, future 
research should aim to incorporate rigorous assessments of fitness and cognition to further 
investigate potential associations. 
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30. REM Sleep Disruption Compromises Hippocampal Function and Stress Circuitry after 
Traumatic Brain Injury 
 
Zoe Tapp, (1,2), Sydney Cornelius, Alexa Oberster, Sam Houle (1,2), Zachary Zimomra (2), 
Fangli Zhao (1), Candice Askwith(1), John Sheridan (1,2), Jonathan Godbout (1,2), Olga 
Kokiko-Cochran (1,2) 
 
Traumatic brain injury (TBI) impairs response to stressors through hypothalamic-pituitary-
adrenal (HPA)-axis dysfunction, causing suppressed stress reactivity. We hypothesize that 
sleep fragmentation (SF) is a physiologically relevant stressor that disrupts sleep-wake cycles to 
engage the dysfunctional HPA-axis after TBI. To test this, male and female mice were provided 
moderate lateral fluid percussion TBI or sham injury and implanted with a telemetry sensor to 
measure body temperature, activity, non-rapid eye movement (REM) sleep, and REM sleep. 
Sham and TBI mice were then left undisturbed or exposed to daily, transient SF 30-days post-
injury (DPI). In the last week of SF, SF exposure selectively disrupted REM sleep during the SF 
period in both sham and TBI mice. This was associated with reduced body temperature and 
locomotor activity in sham SF but not TBI SF mice. These data indicate impairment in 
compensatory responses to the loss of REM sleep in TBI mice exposed to SF. Post-TBI SF 
further exaggerated microgliosis and Schaffer collateral deficits in the hippocampus. These 
hippocampal deficits were accompanied by compromised hippocampal-dependent learning and 
memory in trace fear conditioning in TBI SF mice. Furthermore, this selective abolishment of 
REM sleep by SF increased activation of the HPA-axis in sham mice. For example, sham SF 
mice had the highest neuronal activity of the hypothalamic paraventricular nucleus (PVN). This 
PVN neuronal activity was suppressed with post-TBI SF, indicating TBI-induced HPA-axis 
dysfunction. Collectively, post-TBI SF selectively abolishes REM sleep associated with amplified 
gliosis and reduced hippocampal function, as well as suppressed HPA-axis reactivity. Further 
elaboration on the stress-immune consequences of sleep disturbances after TBI may be critical 
in improving chronic post-injury outcome. 
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31. Galantamine Treatment Does Not Improve Liver Pathology and Worsens Intraspinal 
Inflammation after SCI 
 
Yonaida Valentine, Christina Lepak M.S., Wenmin Lei, Ping Wei, Phillip Popovich, Ph.D., Dana 
McTigue, Ph.D. 
 
Spinal cord injury (SCI) leads to dysfunction beyond the loss of sensory and motor function and 
results in the development of secondary injury in visceral organs. For approximately 40% of 
individuals with an SCI, this can be seen in the development of metabolic disorders.  Injury to 
the spinal cord at or above the thoracic level leads to the loss of descending inhibitory signals 
from the brainstem to sympathetic neurons in the spinal cord. This coupled with the maladaptive 
plasticity of the spared sympathetic network, induces increased sympathetic signaling to the 
liver. Previously, our lab showed that this increased sympathetic drive results in the 
development of Nonalcoholic Steatohepatitis (NASH), characterized by chronically elevated 
hepatic inflammation and lipid accumulation. Galantamine is a reversible acetylcholinesterase 
inhibitor and allosteric agonist of a7nAChR that works both centrally (by activating efferent vagal 
output to the liver along the anti-inflammatory reflex) and peripherally (by directly targeting 
a7nAChR-NFkB mediated proinflammatory cytokines production by monocyte-derived 
macrophages). Given its success in treating liver pathology in diet-induced obesity, in this study, 
we investigated whether treatment with Galantamine could ameliorate intraspinal and liver 
inflammation after SCI. Using a T9 90 kD midline contusion model in mice, we induced 
moderate SCI and administered Galantamine or saline twice daily until 7d post-injury or 28d 
post-injury. Our results show that at both time points, Galantamine did not change pathology in 
the liver. Further, mice treated with Galantamine for 28d post-injury developed worse intraspinal 
inflammation and significantly worse locomotor recovery chronically. Taken together, our results 
suggest that treatment with Galantamine after SCI worsens outcomes and may not be advisable 
for treating acutely injured SCI patients. 
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32. Magnetic Mapping of Iron using Magnetic Force Microscopy  
 
K.J. Walsh, S.S. Shah, A.R. Blissett, B. Deng, P. Wei, B. Ollander, J. Sifford, A.D. Sauerbeck, 
S.D. Oberdick, D.W. Sharre, D.W. McComb, D.M. McTigue & G. Agarwal 
 
Iron (Fe) is an essential metal involved in a wide spectrum of physiological functions. Ferritin, 
the major iron storage protein, consists of ~8 nm iron cores in the form of the iron-oxide crystal 
ferrihydrite. The size, distribution and oxidation state of ferritin(iron) has been shown to play an 
important role in health and disease. Histochemical staining, the routinely used approach to 
characterize iron distribution, offers limited insight into the composition of tissue iron. One of the 
properties of ferritin(iron) which has not been adequately exploited in histology is its magnetic 
behavior. 
We elucidate how magnetic force microscopy (MFM) can be used to map (magnetic) iron 
deposits in histological sections. MFM analysis was conducted on physiological ferritin(iron) 
deposits in naïve rodent spleen and pathological tissues, an acutely injured rodent tissue (spinal 
cord) as well as tissues from chronic injury as present in brain tissue (hippocampus) from 
patients with Alzheimer’s disease (AD) were used.  Perl’s histochemical staining confirmed the 
presence of ferric iron (Fe3+) and analytical transmission electron microscopy (TEM) was used 
to verify ferritin(iron) deposits at the ultrastructural level.  MFM images were analyzed to 
ascertain the size of magnetic deposits and strength of the magnetic signal (phase) of the MFM 
signal.  
Our results show the size(s) of the magnetic deposits ascertained using MFM corresponded to 
ferritin(iron)-rich, lysosomal iron ascertained using TEM. The size of these iron-rich deposits 
was significantly smaller in the diseased tissues while naïve spleen exhibited significantly higher 
strength of the MFM signal when compared to injured spinal cord and brain tissue. TEM 
analysis indicated that the density of lysosomal ferritin(iron) accounted for variances in MFM 
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33. Traumatic brain injury increases impulsivity and decreases optimal decision-making in 
male and female rats  
 
Sarah Wampler, Kilpatrick, A., & Vonder Haar, C. 
 
Traumatic brain injury (TBI) often results in chronic deficits in decision making and impulsivity. 
Impaired dopaminergic neuron function is a potential contributor to these impairments. Cathodal 
transcranial direct current stimulation (tDCS), a form of neuromodulation, has been shown to 
increase dopamine levels in the brain. Therefore, it may be an effective treatment strategy for 
long-term cognitive deficits in patients with TBI. The purpose of this study was to determine how 
TBI affected female rats’ decision-making and impulsivity compared to male rats and to evaluate 
if tDCS could treat such deficits. Rats were trained on the Rodent Gambling Task (RGT) which 
measures risk-based decision-making and motor impulsivity. During the task, rats chose 
between options of varying probabilities and magnitudes of reinforcement and punishment. 
Once responding stabilized, rats were given a bilateral frontal controlled cortical impact injury. 
After establishing a new baseline of responding following injury (7 weeks), tDCS (cathodal, 10 
min, 800 µA) was delivered two hours prior to testing for seven days in a cross-over design. 
Prior to injury males and females had similar baseline responding. Following TBI both sexes 
had a similar increase in impulsivity and a decrease in optimal decision-making. tDCS data are 
in the process of being collected and will be available on the poster. These results will help to 
determine effective treatment strategies for both males and females.   
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34. Amplified Gliosis and Interferon-Associated Inflammation in Aged Mice Following 
Traumatic Brain Injury  
 
Lynde M Wangler, Chelsea E Bray, Jonathan M Packer, Zoe M Tapp, Shane M O’Neil, Amara 
C Davis, Jonathan P Godbout 
 
Traumatic brain injury (TBI) is associated with an increased risk of cognitive, psychiatric, and 
neurodegenerative complications that may develop and persist years after injury. Aged 
individuals are especially vulnerable to fall-related TBI and account for the majority of TBI-
related hospitalizations and deaths. Microglia, specialized tissue macrophages of the brain, 
propagate inflammation following TBI. Our recent work shows that diffuse brain injury in mice 
causes prolonged neuroinflammation mediated by microglia and associated with a pronounced 
increase in type 1 IFN signaling. Our main objective was to compare the neuroinflammatory 
response to diffuse TBI between adult and aged mice. Here, adult (2 mo) and aged (16-18 mo) 
C57BL/6 mice were subjected to a diffuse brain injury, induced by midline fluid percussion, after 
which several biochemical and behavioral parameters were assessed 7 days post injury (dpi).  
As expected, acute cognitive impairment was evident 7 dpi in both adult and aged TBI mice. In 
addition, there was enhanced reactive gliosis 7 dpi (IBA1, microglia and GFAP, astrocytes) in 
the cortex and hippocampus of aged mice compared to adults. Neuropathology RNA analysis 
showed amplified cytokine/chemokine (Cxcl10, Ccl12, Ccl5, Ccl2, Cxcl16, Ccr2), complement 
(C3, C1qa/b/c, C3ar1, C4a), inflammatory (Psmb8, Cybb, H2-Eb1, Clec7a, Cd40, Tlr2/4), and 
interferon-associated (Irf7, Irf8, Stat1, Ifi27I2a, Sp100) gene expression in the cortex of aged 
mice after TBI compared to adults. Ingenuity Pathway Analysis confirmed that interferon (IFN) 
and inflammatory pathways were robustly enhanced in the aged brain following TBI with 
upstream regulators including IFNG, Ifnar, TNF, MYD88, STAT1, TLR4, NFkB complex, IFN 
alpha/beta, IRF3/7, IL6, and STING1. Based on these results, we used DMXAA, a STING 
(stimulator of interferons) agonist, to determine if enhanced IFN signaling would worsen 
neuroinflammation after TBI in adult mice. There was a significant interaction between DMXAA 
and TBI. Adult TBI mice treated with the STING agonist had amplified expression of myriad 
genes that were also amplified in aged TBI mice (Irf7, Stat1, Ccl12, Ccl5, Ccl2, C3, C1qa, Tlr2, 
Tyrobp). Overall, IFN signaling induced by TBI is critical in the transition from acute to chronic 
neuroinflammation, and activation of this pathway is especially prominent in aged mice. 
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35. Measuring Cognitive Activity Workload in Children with Concussion Using a Non-Contact 
MagnetoCardioGraphy (MCG) Wearable Sensor 
 
Keren Zhu, Zitong Wang, Archana Kaur, Jingzhen Yang, and Asimina Kiourti 
 
Concussion is a significant public health concern, affecting approximately two million children in 
the United States annually. Although most concussed children return to school shortly after 
injury, it remains unclear what level of cognitive activity workload these children can tolerate 
acutely post-concussion. Understanding the effects of post-concussion cognitive activity 
workload on children with concussion is critical in providing personalized treatment and 
improving outcomes. Current “gold-standard” technologies for quantifying cognitive activity 
workload typically rely on utilizing the Electroencephalogram (EEG) band power within different 
frequency bands. However, EEG devices are cumbersome for day-to-day wear, require direct 
electrode contact with the scalp, and have low signal/contact quality. 
In this study, we aim to assess the feasibility of using Heart Rate Variability (HRV) metrics 
derived by non-contact Magnetocardiography (MCG) sensors to quantify cognitive activity 
workload while overcoming the limitations above. Prior studies have suggested the use of HRV 
metrics derived from Electrocardiography (ECG) to classify cognitive workload. We hypothesize 
that real-time MCG activity can also extract HRV metrics without the need for skin-attached 
electrodes and without being sensitive to the underlying biological tissues (dielectric properties, 
sweat, hair). 
Our team has previously developed an MCG device that senses the naturally emanated 
magnetic fields by the human body. However, a limitation of this prior work is that the sensor 
relies on extensive averaging of cardiac cycles to derive MCG activity. In this study, we take a 
major step forward and demonstrate the feasibility of deriving the R-peak of MCG activity in 
real-time, as needed to derive HRV and cognitive workload on the go. To date, we have 
promising results on healthy adults and are currently expanding our work using this novel 
technology to quantify cognitive workload in concussed children. 
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36. Increased Periaqueductal Gray Activation and Pain Unpleasantness in People with 
Alzheimer's Disease 
 
Alison R. Anderson, Todd B. Monroe, Mary S. Dietrich, Stephen P. Bruehl, W. Larkin Iversen, 
Ronald L. Cowan, Michelle D. Failla 
 
Background: Pain continues to be underrecognized and undertreated in people with Alzheimer’s 
disease (AD). The periaqueductal gray (PAG), which is damaged by AD, is essential to pain 
processing and modulation. Evidence exists of altered neural processing of pain in AD, but 
there has not been a focused investigation of the PAG during pain in people with AD.  
Purpose: To evaluate the role of the PAG in sensory and affective pain processing for people 
living with AD.  
Methods: Participants from a larger study completed psychophysics and then a perceptually 
matched heat pain task (warmth, mild, and moderate pain) during a functional MRI scan. In this 
cross-sectional study, we examined BOLD responses in the PAG and other pain-related regions 
in participants with AD (n=18) and cognitively intact older adults (age- and sex-matched, n=18) 
with SPM12. Associations of Percent Signal Change and psychophysics were also examined.  
Results: There were significant main effects of AD status on the temperature need to reach 
each perception of warmth or pain. Furthermore, participants with AD rated mild and moderate 
pain as more unpleasant than controls. PAG BOLD activation was greater in AD relative to 
controls during warmth and mild pain percepts. No significant differences were found for 
moderate pain or in other regions of interest. Greater PAG activation during mild pain was 
associated with higher affective/unpleasantness ratings of mild pain in people with AD but not in 
controls. 
Conclusion: Results suggest a role for the PAG in altered pain responses in people with AD. 
The PAG is the primary source of endogenous opioid pain inhibition in the neuroaxis, thus, 
altered PAG function in AD suggests possible changes in descending pain inhibitory circuits. 
Therefore, people with AD may have a greater risk of suffering from pain compared to 
cognitively intact older adults. 
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37. Assessing Stroke-Induced Neuromuscular Decline in the Context of Aging 
 
Maria H.H. Balch, Gregory Owendoff. Hallie Harris, W. David Arnold, MD 
 
Ischemic stroke elicits complex peripheral pathophysiology in the neuromuscular system, 
including reduced muscle function and motor unit (MU) connectivity. The aging process prompts 
sarcopenic loss of muscle size, strength, and MU numbers, but the role of age-associated 
neuromuscular decline in stroke disability is unknown. This work interrogates the impact of age-
related sarcopenia on neuromuscular dysfunction in a mouse model of ischemic stroke. 
Young (6mon, n=11) and aged (22mon, n=17) male C57BL/6 mice were subjected to transient 
(30min) middle cerebral artery occlusion (MCAO); 48h MRI confirmed infarction. Young and 
aged mice underwent in vivo assessments of motor function (grip strength) and neuromuscular 
physiology (muscle contractility, MU electrophysiology) pre-stroke (baseline,BL) and 
longitudinally through post-stroke day 28 (D28). 
Age significantly affected bilateral grip strength (Mixed-effects, p=0.0005) and non-paretic grip 
(p=0.002); paretic grip was not different. Age significantly impacted paretic muscle excitation 
(compound muscle action potential; Mixed-effects, p<0.0001) and MU number estimation 
(MUNE; p=0.0015). In young mice, post-stroke single MU potential size increased (Sidak’s, BL 
vs D28, p=0.034) while MUNE decreased (p=0.009). Electrophysiological deficits in aged mice, 
evident pre-stroke, were unaltered. Age significantly impacted paretic contractility (plantarflexion 
tetanic torque; Mixed-effects, p=0.042); contractility was reduced in both young (Sidak’s, BL vs 
D14, p=0.005) and aged (p=0.020) mice. BL body weight inversely correlated with survivability 
in aged (Pearson’s r= 0.7092, p=0.001) but not young (r=0.0180, p=0.921) mice. 
Age-related sarcopenia complicates neuromuscular physiology following experimental stroke. 
Measures in young stroke mice are consistent with our prior work, which described novel 
neuromuscular pathophysiology in rats following ischemic stroke. Current findings suggest aged 
mice exhibit MU loss at BL, preceding any would-be reductions from stroke; ongoing work will 
quantify ventral horn motor neuron counts for direct comparison with MUNE data. Muscle 
contractility was reduced similarly in both groups; normalizing these data to body weight and 
wet muscle weight will provide additional perspective. Most notably, pre-stroke body weight 
inversely correlated with animal survival and may serve as a valuable outcome predictor; future 
studies will assess potential related variables (e.g., metabolic) and consider survivor-bias. 
Further grip strength study will consider the differential impact of spasticity, particularly related 
to aged group variability post-stroke, as well as systemic or compensatory effects in light of 
bilateral and non-paretic differences. Histopathological examination of skeletal muscle tissue is 
ongoing, but given that stroke and aging both alter neuromuscular junction morphology, we 
hypothesize further alteration in aged stroke mice. Additional cohorts of middle-aged and sham 
mice are forthcoming. 
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38. Divergent Responses to CNS Injury: Region-Specific and Sex-Specific Microglia 
Transcriptional Phenotypes 
 
Brennan, F.H., Popovich, P.G.1, Lenz, K.M.1,2,3, and Kokiko-Cochran, O.N.1,3 
 
The transcriptional changes caused by damage to neural tissue immediately engage microglia, 
making microglia a relevant therapeutic target to improve recovery from neurotrauma. However, 
independent studies in mouse models of traumatic brain injury (TBI) and spinal cord injury (SCI) 
and SCI have found conflicting roles for microglia in neurotrauma. Prolonged microglia 
activation in the days and weeks following injury worsens pathology and recovery in several TBI 
models, but sustained microglia activity improves outcomes from SCI. Microglia are also 
sexually dimorphic and have sex-specific transcriptional profiles after activation. These 
observations suggest that both the organ of CNS damage (brain vs. spinal cord) and the sex of 
the injured individual are unappreciated factors that dictate whether microglia will exacerbate 
and spread tissue damage or promote tissue repair post-injury. To understand organ-specific 
and sex-specific microglia roles in TBI and SCI, this project will use Digital Spatial Profiling 
(DSP, Nanostring Technologies) to map microglial gene sequence data with anatomical context, 
in TBI and SCI samples from male and female mice and link these phenotypes to behavioral 
outcomes. To this end, we have been developing stab injury models that produce a near 
equivalent injury type and severity in the brain and spinal cord. Preliminary data indicate that 
these injuries produce a standardized mechanical, transection-type injury to damage gray and 
white matter in both organs, with classical hallmarks of gliosis and cellular inflammation. 
Ongoing work will perform detailed behavioral testing and DSP in TBI and SCI tissues collected 
at 7 days post-injury. 
 

  



CBI RESEARCH DAY 2022 
 

39. High fat diet increases CNS T cell populations in aged male rats 
 
Michael Butler, Shouvonik Sengupta, Nicholas Deems, Stephanie Amici, Mireia Guera, & Ruth 
Barrientos 
 
Our lab has previously shown that short-term high fat diet (HFD) consumption induces a 
proinflammatory response in the hippocampus and amygdala, and is accompanied by an 
impairment in long-term memory in aged, but not young adult rats. The immune cell phenotypes 
driving this proinflammatory and behavioral response are not completely understood. We have 
shown that isolated microglia from young and aged rats fed a HFD express similar levels of 
microglial priming and proinflammatory genes, suggesting that factors independent of microglia 
may drive the exaggerated diet-induced neuroinflammatory response in aged rats. T cells are 
known to infiltrate both the young and aged CNS and contribute to immune surveillance of the 
parenchyma. Previous work has shown this CNS infiltration of T cells is increased in aged 
mammals, including rodents and humans. Thus, we investigated whether short-term HFD in 
aged rats increased T cell presence in the CNS. Young and aged male rats were fed either 
chow or HFD for 3 days. On the morning of day 4, all rats were euthanized via cardiac saline 
perfusion and one hemisphere of the brain was collected in sterile PBS and a single-cell 
suspension was generated using a Percoll gradient for flow cytometry analysis. Cells were 
incubated with antibodies directed against multiple T cell proteins, including CD3, CD4, and 
CD8. A separate antibody panel was used to detect microglia/macrophages, as determined by 
CD11b and CD45 staining. Our results indicate that aging alone increased total CD3+ T cells 
and that this effect was further increased in aged rats fed a HFD. There was also an age-
specific increase in CD4+ T cells, regardless of diet. CD8+ T cells were also increased with age 
and this population was further elevated in aged animals that consumed a HFD. Total T cell 
presence was also correlated with total number of CD11b+CD45+ cells, which are typically 
associated with peripheral macrophages or phagocytic resident microglia. These data suggest 
that HFD alters T cell populations in the CNS in an age-specific manner and, thus, may 
contribute to the proinflammatory environment observed in aged, HFD-fed rats. Future 
experiments will further characterize the T cell phenotypes in the CNS and investigate the 
functional significance of these cells in the context of neuroinflammation and learning and 
memory behavior. 
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40. Lateral fluid percussion injury causes sex-specific deficits in anterograde but not 
retrograde memory 
 
Julie Fitzgerald, Samuel Houle, Christopher Cotter, Zachary Zimomra, Kris M. Martens, Cole 
Vonder Haar, Olga N. Kokiko-Cochran 
 
Cognitive impairment is a common symptom after traumatic brain injury (TBI). Memory, in 
particular, is often disrupted during chronic post-injury recovery. To understand the sex-specific 
effects of brain injury on retrograde and anterograde memory, we examined paired associate 
learning (PAL), spatial learning and memory, and fear memory after lateral fluid percussion TBI. 
We hypothesized that male and female mice would display unique memory deficits after TBI. 
PAL task acquisition was initiated via touchscreen operant conditioning 22 weeks before sham 
injury or TBI. Post-injury PAL testing occurred 7 weeks post-injury. Barnes maze and fear 
conditioning were completed at 14- and 15-weeks post-injury, respectively. Contrary to our 
expectations, behavioral outcomes were not primarily influenced by TBI. Instead, sex-specific 
differences were observed in all tasks which exposed task-specific trends in male TBI mice. 
Male mice took longer to complete the PAL task, but this was not affected by TBI and did not 
compromise the ability to make a correct choice. Latency to reach the goal box decreased 
across testing days in Barnes maze, but male TBI mice lagged in improvement compared to all 
other groups. Use of two learning indices revealed that male TBI mice were deficient in 
transferring information from one day to the next. Finally, acquisition and contextual retention of 
fear memory were similar between all groups. Cued retention of the tone-shock pairing was 
influenced by both injury and sex. Male sham mice displayed the strongest cued retention of 
fear memory, evidenced by increased freezing behavior across the test trial. In contrast, male 
TBI mice displayed reduced freezing behavior with repetitive tone exposure. An inverse 
relationship in freezing behavior to tone exposure was detected between female sham and TBI 
mice, although the difference was not as striking. Together, these studies show that retrograde 
memory is intact after lateral TBI. However, male mice are more vulnerable to post-injury 
anterograde memory deficits. These behaviors were not associated with gross pathological 
change near the site injury or in subcortical brain regions associated with memory formation. 
Future studies that incorporate pre- and post-injury behavioral analysis will be integral in 
defining sex-specific memory impairment after TBI. 

  



CBI RESEARCH DAY 2022 
 

41. Exercise-induced alterations in neural BOLD signal 
 
Chloe A. Huston, Alexa Shin, Alex Hasselbach, Kelly J. Hiersche, and Scott M. Hayes 
 
Few studies have investigated the acute effects of exercise on regional blood-oxygenation-level-
dependent (BOLD) signal.  However, fMRI during exercise might uncover abnormalities in 
cerebral blood flow that were not observable at rest, and this could potentially identify 
individuals most at risk for cognitive decline.  The current study aims to examine the resulting 
changes in BOLD signal during exercise.  Each participant’s maximal oxygen consumption 
(VO2 max) was collected and used to determine the difficulty of the stepping protocol used 
during the MRI session. In the MRI, participants completed three fMRI runs of an exercise 
paradigm with a cardiostepper device, which simulates walking up a flight of stairs. Heart rate, 
respiration, power, frequency, and BOLD signal were collected throughout each run.  Our 
exercise paradigm successfully challenged the cardiovascular system, with significant increases 
in heart rate and respiration observed during bouts of exercise. Head motion was variable 
across subjects (6.5-31.5% of volumes exceeding an a priori motion threshold). Preliminary 
results show significant positive correlations between heart rate and BOLD signal in the visual 
and motor regions, cerebellum, and bilateral insula. A negative association between heart rate 
and BOLD signal was observed in the medial prefrontal cortex and anterior and posterior 
cingulate cortex. These data provide preliminary support for the feasibility of implementing an 
aerobic exercise stimulus during functional MRI. 
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42. BAG3 attenuates tau hyperphosphorylation and gliosis induced by traumatic brain injury 
 
Cody Morrison, Liangping, Jiawen Liang, Shuo Chen, Diana Acosta, Julie A. Fitzgerald, Kate 
Karelina, Chelsea E. Bray, Zachary M. Weil, Jonathan P. Godbout, Olga N. Kokiko-cochran, 
Takashi Saito, Takaomi C Saido, and Hongjun Fu1 
 
Alzheimer disease (AD) and traumatic brain injury (TBI) are two devastating brain disorders with 
complex relationships. Growing evidence supports that early or middle life of TBI may be a risk 
factor for developing late-life AD and AD-related dementias (ADRD). Tau hyperphosphorylation 
and gliosis may serve as a causative link between TBI and AD as well as ADRD. We have 
recently identified BCL2 associated athanogene 3 (BAG3) as a hub gene of regulating tau 
protein homeostasis. The protein level of BAG3 is significantly reduced in neurons, but it is 
increased in astrocytes of human AD compared to controls. We hypothesized that 
overexpression of BAG3 in neurons would attenuate tau hyperphosphorylation and gliosis 
induced by TBI.  
To produce a TBI, our lab utilized the controlled cortical impact (CCI) model, which has been 
shown to induce tau hyperphosphorylation, aggregation, and cognitive deficits in mice. Three 
months prior to surgery, 500 nL AAV9-hSYN1-eGFP-2A-hBAG3-WPRE or AAV9-hSYN1-eGFP-
WPRE (control AAV9) were injected into the hippocampal CA1 and DG regions of C57BL6/J (8-
month-old) and htau knock-in (11.8-month-old) mice. Mice then received a brain impact 
(velocity: 3.00 m/s, depth: 0.8 mm, dwell time: 200 ms) to produce a traumatic brain injury. A 
month after CCI surgery, animal anxiety, memory, and curiosity were measured through a 
variety of different behavior tests. Additionally, immunofluorescent staining of fixed 
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43. Inflammatory Biomarker S100B Predicts Conversion to Mild Cognitive Impairment & 
Alzheimer’s Disease Two Years Later 
 
Abigail R. Shell, Kate E. Valerio, Jena N. Moody, Alex Hasselbach, Jasmeet P. Hayes 
 
Objective: 
Activation of inflammatory pathways is a mechanism that contributes to the development of 
Alzheimer’s disease (AD). S100B is a proinflammatory biomarker at high levels, although its 
relationship with AD is complex; some studies find a relationship between levels of S100B, 
diagnostic category, cognitive markers, and brain volume, while others find no relationship. The 
purpose of this study was to examine the relationship between S100B levels and conversion to 
AD, as well as further explore its relationship with diagnostic status in a deeply characterized 
sample of older adults.  
Participants and Methods: 
Participants included 294 older adults (59-89 years, M = 75.11 years, 117 females, 278 White, 
Non-Hispanic/Latino) from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) cohort 
categorized as cognitively normal (CN), mild cognitive impairment (MCI ), or AD at the baseline 
visit. S100B levels at baseline were measured via cerebrospinal fluid. S100B was standardized 
because the levels of S100B did not vary by more than one unit. Logistic regressions were used 
to assess the relationship between S100B and diagnostic category at baseline, as well as 
S100B and conversion to MCI or AD at subsequent visits (i.e., 12-, 24-, and 36-month follow-up 
visits).  
Results: 
While participants with a baseline diagnosis of MCI had higher levels of S100B than those in the 
AD or CN category, there were no significant differences between S100B levels and diagnostic 
category (P = 0.15). There was no significant relationship between S100B levels and conversion 
to either MCI or AD at 12 (P = 0.603; OR =1.12) but there were significant relationships between 
S100B levels and conversion to MCI/AD at 24 months (P = 0.028; OR =1.53) and 36 months (P 
= 0.002; OR =1.86).  
Conclusions: 
Higher S100B levels predict conversion to MCI or AD at 24 and 36 months from baseline. 
S100B is known to have neurotoxic effects at higher levels and instigate inflammation. Higher 
levels of S100B in an at-risk population appear particularly damaging due to their 
proinflammatory properties, which could lead to conversion to AD. 
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44. Neural implications of the first season of tackle football 
 
Patricia Stefancin, Jaclyn Caccese, Zeynep Saygin 
 
Roughly 789,000 children between the ages of 6 and 12 participated in youth tackle football in 
2020. Over the course of a single season, the average number of head impacts ranges from 
107 to 340 for each child. Despite growing attention to youth football practices, there is little 
understanding of the effects of these repetitive head impacts on the developing brain, primarily 
because there is no baseline (i.e. assessments prior to the first season of tackle football). 
Therefore, the purpose of this study was to investigate the effects of the first season of tackle 
football on young players compared to children who do not play contact sports. Seven male 
youth football players (age 10.181.30) were recruited from local recreational teams and 6 male 
control subjects (age 10.571.30) were recruited from the community. Subjects underwent MRI 
scans before the start of the football season and upon the completion of the season. All subjects 
received anatomical, DTI, resting state, and five task based functional MRI scans covering 
areas of cognition such as spatial working memory, reading, and language. Football and control 
subjects did not show differences in FA at the preseason timepoint. Controls showed increased 
FA values within the frontal and occipito-parietal tracts while football players did not show these 
increases over the course of the season. FA is a measure of tract myelination and usually 
increases in most tracts in early childhood through the early 20s. In addition, football players 
showed increased activation within the frontal, parietal, and higher-level visual regions on the 
visual spatial working memory task following the football season compared to children who 
never played football. We observed myelination and activation differences between control and 
football players over the first season of tackle football. These differences were primarily in 
fronto-parietal and visual regions which make up the dorsal attention network. This network is 
routinely activated during a task requiring high mental effort, such that the greater mental effort 
required, the greater the activation. An increase in activation of this network in football players 
following a season of tackle football suggests more neural engagement was needed to perform 
the task at the same level as controls; this finding, coupled with the lack of a typically observed 
increase in white matter myelination, suggests that developmentally appropriate myelination 
processes may be hindered with repetitive head impacts, perhaps leading to increased neural 
effort on attentionally engaging mental tasks. 
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45. Towards understanding the assembly of cortical microcircruits 

Kaniganti, Tarun; Taniguchi, Hiroki 

Functionally distinct cortical areas consist of genetically diverse pyramidal neurons (PNs) 
innervated by multiple subtypes of interneurons (INs). However, how the molecular diversity of 
PNs underlie the functional disparities between cortical areas remains elusive. Local INs fine 
tune the excitation/inhibition balance by inhibiting the PNs and thereby gating the information 
flow in each cortical area. Despite their area dependent differences in the afferent connectivity, 
it is unclear how the subtype specific efferent IN connectivity to PNs is organized across 
different areas of cortex. We investigate the hypothesis that the input organization of the INs is 
determined by the PN identity across different cortical regions forming area and layer specific 
IN-PN microcircuits. To address this, we used intersectional monosynaptic tracing (iMT) 
technique to examine the nature of IN inputs innervating the PNs in different cortical areas, 
layers and based on their subcortical projection pattern. Based on their connectivity, we found 
that interneuron inputs showed little evidence of being globally stereotyped in the cortex. 
Rather, each cortical region displayed characteristic organization of IN inputs that are 
developmentally hardwired (or not). Moreover, altering the genetic identity of the L2/3 PNs to 
that of L5 PNs in somatosensory cortex during development resulted in rewiring of the 
Parvalbumin IN inputs accordingly. Taken together, our study reveals the circuit logic underlying 
the fundamental differences across cortical regions. 
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