
supplementation. Ten participants are enrolled (target 30 partici-
pants). Renal blood velocity (RBV) in the renal and segmental
arteries will be measured in the decubitus position using
Doppler ultrasound during a 3-minute baseline and 3-minute cold
pressor test. We will measure brachial BP with an automated oscil-
lometric BPmonitor. RVR will be calculated as mean BP divided by
RBV. Statistical analyses will include ANOVA and correlations
with α set at ≤ 0.05. RESULTS/ANTICIPATED RESULTS: We
anticipate attenuated RBV and increased BP during the cold
pressor test, particularly following high salt loading, leading to
greater RVR. We hypothesize ketone supplementation will attenu-
ate the high salt induced increase in RVR during the cold pressor
test. In addition to RVR we will examine renal vascular conduct-
ance which is the ease with which blood flows through arteries, cal-
culated as RBV divided by mean BP. Additional hemodynamics
such as heart rate and systolic and diastolic BP will be reported
and correlated with primary outcomes. DISCUSSION/
SIGNIFICANCE: Dietary salt plays a role in hypertension, cardio-
vascular disease, and chronic kidney disease, which are leading
causes of death. Ketone supplementation may be a promising
approach to counteract the detrimental effects of high dietary salt
and improve cardiovascular health in adults.

352
Microglial Behavior and Iba-1 Expression: Evaluating the
Cognitive Impact of Vascular Dementia and Long COVID
Grant McGee Talkington, Saifudeen Ismael, Timothy Gressett and
Gregory Bix
Tulane University

OBJECTIVES/GOALS: The study aims to explore the role of micro-
glial behavior in cognitive impairment associated with vascular
dementia (VaD) and long COVID. Using immunohistochemistry
(IHC) and quantitative PCR (qPCR), we will assess the expression
of Iba-1, a microglial activation marker, in subjects with VaD and
SARS-CoV-2 infection. METHODS/STUDY POPULATION: Out
of 48 female C57BL/6 mice, 24 had surgical intervention in the form
of bilateral carotid artery stenosis (BCAS) for experimental induction
of vascular dementia. After 2 weeks, 12 BCAS and 12 non-BCAS
were infected with 1E4 PFU of mouse-adapted 10 (MA10) strain
of SARS-CoV-2. 2 weeks post-infection, 4 weeks post-operatively,
all animals were euthanized and tissues were processed for cDNA
and histology. Immunofluorescence and RT-qPCR used to quantify
microglia via Iba-1, BBB integrity via claudin-5 as well as occludin,
GFAP, and integrin a5. RESULTS/ANTICIPATED RESULTS: We
anticipate observing distinct patterns of microglial behavior in sub-
jects with vascular dementia (VaD) and those with long COVID.
Through immunohistochemistry (IHC), we expect to see increased
Iba-1 expression, indicative of microglial activation. Quantitative
PCR (qPCR) will likely corroborate these findings, showing elevated
levels of Iba-1 mRNA. Lastly, we anticipate that the data will reveal
interactions between microglia and the blood-brain barrier (BBB).
These interactions could provide insights into howmicroglial behav-
ior influences BBB integrity and, consequently, cognitive function in
VaD and long COVID. DISCUSSION/SIGNIFICANCE: This study
aims to clarify the role of microglia in cognitive decline linked to vas-
cular dementia and long COVID. By categorizing patients based on
microglial activation, we can better tailor treatments. The findings
could lead to targeted therapies that address cognitive impairment
in these conditions.

353
Eph/Ephrin Signaling Influences Innervation of Outer
Hair Cells in Cochlea
Deborah Jane George1, Aileen Cui1, Shankar Thiru1, Michael Deans2

and Thomas M. Coate1
1Georgetown University and 2University of Utah

OBJECTIVES/GOALS: 48,000,000 people in the U.S. have hearing
loss, negatively impacting quality of life and work. Unveiling axon
guidance for auditory type II spiral ganglia neurons (SGNs) will
aid development of new therapies. I study the role of Eph/Ephrin
and planar cell polarity (PCP) signaling during type II SGN turning
and outer hair cell (OHC) innervation. METHODS/STUDY
POPULATION: This quantitative study was conducted on Efna3
and Vangl2 null mice possessing Neurog1CreERT2 and
R26RtdTomato mutations. Spontaneous Cre activity within the
Neurogenin1CreERT2 line causes recombination and expression
of fluorescent Rosa26 Reporter (R26R)tdTomatoin a restricted num-
ber of SGNs, including type IIs. Together, these lines permit SGN
sparse labeling. Immunostaining and confocal imaging were used
to analyze dsRed in Efna3 and Vangl2 mice and quantify type II
SGN turning. In combination, Imaris 3D renderings were used to
quantify type II SGN turning, branching, navigation features and
temporal effects of EPHRIN-A3-Fc on type IIs via cochlear cultures
(a gain-of-function manipulation). For both sexes, 5-6 cochleae per
genotype were analyzed and compared by t-test to wildtype (WT)
controls. RESULTS/ANTICIPATED RESULTS: Efna3 nulls showed
a small rise in type II SGNs incorrectly turning toward the apex at an
error rate of 16.0% compared to WTs (n=6; p=0.05). P0 Efna3 nulls
had reduced branch number compared to WTs, 4.1 and 7.2, respec-
tively (n=129; p=<0.0001), suggesting EPHRIN-A3 acts as a positive
growth cue. In cochlear cultures, EPHRIN-A3-Fc led to type II SGN
collapse at E15.5, indicating a repulsive function. However, at P0,
EPHRIN-A3-Fc treatment led to type II SGNs with elevated branch
numbers compared to Control-Fc treatment: 18.1 and 11.4, respec-
tively (n=116; p=<0.0001). This indicates a positive growth function.
At E16.5, EPHRIN-A3 protein immunoreactivity onDeiters’ and pil-
lar cells appears reduced in Vangl2 nulls compared to WT cochleae,
suggesting that EPHRIN-A3 acts downstream of PCP signaling.
DISCUSSION/SIGNIFICANCE: Results suggest that Eph/Ephrin
signaling acts downstream of PCP signaling to mediate type II
SGN guidance and EPHRIN-A3 switches its mode of activation.
The clinical implications of these findings are that therapeutics tar-
geting EPHRIN-A3 and/or VANGL2 in their given pathways could
stimulate new OHC innervation following auditory damage.

354
Brain Structural Alterations in Metabolically Healthy and
Unhealthy Obesity: A Quantitative Comparison Using
Coordinate-Based Meta-Analysis
Leen F. Abazid1,2,3, Eithan Kotkowski2,4, Crystal G. Franklin2, Mary
D. Woosley2, Amy S. Garrett2,4 and Peter T. Fox2,3,4,5
1University of Texas Health Science Center of San Antonio;
2Research Imaging Institute; 3Department of Radiology;
4Department of Neurology and 5Department of Psychiatry and
Behavioral Sciences, The University of Texas Health Science Center
in San Antonio at San Antonio, Texas, United States of America

OBJECTIVES/GOALS:Theprimary researchgoalwas to identifybrain
alterations reliably associated with obesity using coordinate-based
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meta-analysis. A secondary goal was to compare brain alterations in
metabolically healthy (MHO) and unhealthy (MUO) obesity.
METHODS/STUDYPOPULATION: Source datawere peer-reviewed
studies reporting locations of gray-matter alterations in group-average,
case-control contrasts (obese vs. non-obese) cohorts, performed in a
whole-brain, voxel-wise manner. Both voxel-based morphometry
and voxel-based physiology studies were included. Three coordi-
nate-based meta-analyses were performed: Pooled (MUO + MHO),
MHO, and MUO. RESULTS/ANTICIPATED RESULTS: Thirty-two
studies reporting a total of 50 case-control contrasts (MHO, 23;
MUO, 27) met inclusion criteria, representing 3,368 participants
(obese, 1,781; non-obese, 1587). The pooled analysis yielded 8 cerebral
foci (3 nuclear, 5 cortical) in regions implicated in reward-seeking,
cognitive, and interoceptive behaviors. MHO yielded 7 cerebral foci
(4 nuclear, 3 cortical), partially overlapping Pooled results, with similar
behavioral loadings. The MUO pattern was distinct, with 3 cerebellar
and 1 occipital foci. DISCUSSION/SIGNIFICANCE: Brain alterations
occurred reliably in obesity. The dominant pattern (Pooled & MHO)
involved cerebral reward-systemcircuits, evident even inmetabolically
healthy obesity. Cerebellar alterations occurred exclusively inmetabol-
ically unhealthy obesity, a pattern previously reported in metabolic
syndrome.

355
Connecting computationalmodels of reading to the brain
in post-stroke alexia
Ryan Staples1, Andrew DeMarco2 and Peter Turkeltaub3
1Georgetown-Howard; 2Georgetown University Medical Center and
3Georgetown University Medical Center, MedStar National
Rehabilitation Hospital

OBJECTIVES/GOALS: Many left hemisphere stroke survivors have
a reading disorder (alexia), which is experienced as decreasing
well-being. Therapies produce inconsistent results, demonstrating a
need for treatment response predictors. We are investigating neural
correlates of reading computational models to identify biomarkers
to improve therapeutic outcomes. METHODS/STUDY
POPULATION: Artificial neural network models of reading, map-
ping between orthography (visual word form), phonology (auditory
word form), and semantics (word meaning), are trained to read sin-
gle words at a healthy, adult capacity. The models are independently
damaged to reflect the individual orthography-to-semantics, seman-
tics-to-phonology, and orthography-to-phonology deficits of a sam-
ple of left hemisphere stroke survivors (n = 85). These deficits are
measured with cognitive tests assessing the intactness of mappings
between representations. Model damage is enacted by removing
percentages of the connections between representations. For each
type of deficit, the percentages of links removed are entered into a
voxel-based lesion symptom mapping analysis to identify areas of
cortex associated with that mapping. RESULTS/ANTICIPATED
RESULTS: We anticipate that the neural correlates of model layers
will be localized to a mostly left-lateralized network. Increased dam-
age to the links between semantics and phonology in the model will
likely be related to lesions involving the left posterior superior tem-
poral sulcus and inferior frontal gyrus (IFG). Damaged orthography-
to-semantic links will be related to the left fusiform gyrus (FG) and

IFG. Finally, damage to the orthography-to-phonology links will be
related to the left FG and superior temporal gyrus. DISCUSSION/
SIGNIFICANCE: Mapping components of language models onto
the brain will improve our understanding of the neural networks
supporting language processing. Identifying these neural correlates
may also produce biomarkers that can be used in predicting reading
impairment at the acute stage or optimizing therapy in the chronic
stage of stroke.

356
The Effect of Regional Anesthesia on Breast Cancer
Recurrence
Reema Martini1, Anna Woodbury1, Kevin Kalinsky1,
Jeffrey Switchenko2, Sunil Badve1 and Vinita Singh1
1Emory University School of Medicine and 2Emory University Rollins
School of Public Health

OBJECTIVES/GOALS:Todetermine the impact of regional anesthesia
(RA)onrates of breast cancer recurrence, breast cancer specificmortal-
ity, post mastectomy pain syndrome, and chronic opioid use among
patientswho received regional anesthesia during primary breast cancer
surgery. METHODS/STUDY POPULATION: Study population:
Patients who underwent primary breast cancer surgery at Emory
University and among a national patient cohort. Methods: This is a
retrospective analysis ofpatientswhounderwent primarybreast cancer
surgery. Invasivebreast cancer specific survival&breast cancer-specific
survival will be estimated using Kaplan-Meier method and compared
amongpatient groups.Coxproportional hazardswill beutilized to esti-
mate the unadjusted & adjusted risk of breast cancer recurrence and
breast cancer-specific mortality between the two groups. RESULTS/
ANTICIPATED RESULTS: We will present on our work comparing
rates of breast cancer recurrence amongpatientswho received regional
anesthesia compared to patients who did not. DISCUSSION/
SIGNIFICANCE: This study aims to establish the effect of regional
anesthesia on breast cancer recurrence,breast cancer specificmortality,
post mastectomy pain syndrome, and chronic opioid use following
primary breast cancer surgery.

357
Effects of Dietary Nitrate Supplementation on Vascular
Function in Individuals with Prediabetes
Blaine E. Arney, Timothy J. Fulton, Christopher W. Sundberg and
Sandra K. Hunter
Marquette University

OBJECTIVES/GOALS: Impaired vascular function, a subclinical
marker of cardiovascular disease, has been identified in prediabetes.
Dietary nitrate supplementation has been shown to improve vascular
function. However, this has not been studied in prediabetes. The
purpose was to determine the effects of dietary nitrate on vascular
function in prediabetes. METHODS/STUDY POPULATION:
Five individuals with prediabetes (4 men, 1 woman; 55 ± 17 yr;
HbA1c = 5.8 ± 0.2) participated in a double-blind, placebo-con-
trolled, repeated measures study. Participants were randomly
assigned to a 3-day nitrate supplementation (nitrate-rich beetroot
juice, 12.9 mmol, 140 mL), or a placebo supplementation
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