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Introduction & Hypothesis

Traumatic brain injury (TBI) afflicts approximately seventy million people worldwide yearly 1. While TBI affects individuals of all ages, the elderly (aged 65 years and older) experience higher mortality
and more severe consequences than younger individuals. Recently, studies have found that age introduces T cells into the brain, likely due to the structural and functional alterations of the blood brain
barrier (BBB) 2. Previously, we have observed that aged mouse brains showed significant CD8+ T cells two months post-TBI. These T cells were largely effector memory (EM) cells. They were more
activated and pro-inflammatory 3. Herein, utilizing anti-CD49d antibody (aCD49d Ab) to reduce the invasion of circulating lymphocytes, we are interested in gaining more insight on the presence and
function of these T-cells. We hypothesize that blocking infiltration of peripheral T-cells into the injured brain would improve neurocognitive outcomes in aged mice after TBI.

Methods
Use of aCD49d Ab to reduce the invasion of circulating

lymphocytes to the injured brains

Does reducing the invasion of lymphocytes improve
survival and neurocognitive outcomes post-TBI?

Results

Does reducing the invasion of lymphocytes improve
motor functions post-TBI?

aCD49d Ab treatment improved post-TBI gait dysfunctions. A. A scheme of the Digigait test.
aCD49d Ab treatment restored B. max speed and dysfunctions in C. and D. left forelimb and E. and
F. right hindlimb indicated by swing and propulsion duration in aged mice 2 months post-TBI
compared to isotype control.

Does reducing the invasion of lymphocytes change T
cell transcriptomes?

1Maiden et al., Am J Respir Crit Care Med. 2020 2Schetters et al., Front. Immunol. 2018 3Chen et al., Shock 
2023

Conclusions

How’s peripheral inflammation affected by aCD49d Ab?

Experimental Design. Young (4-month) and aged (18-month) male C57BL/6 mice were subjected to
our well-established controlled cortical impact (CCI) model of TBI vs sham injury. 300 ug of aCD49d 
Ab or isotype control were administered 2 hours post-injury and repeated every 2 weeks. In vivo 
cerebral cell proliferation: 50 mg/kg body weight of 5-ethynyl-2´-deoxyuridine (EdU) via 
intraperitoneal injection for 3 consecutive days. In vivo labeling infiltrating immune cells: 3ug 
BUV661-CD45 via intravenous injection 2 hours before euthanasia. 

aCD49d Ab treatment improved survival, general anxiety-like behavior and neurocognitive
outcomes post-TBI in aged mice. A. Survival curve of aged mice post-TBI and sham surgery. B. i A
scheme of the open field test. ii Results of general anxiety-like behavior indicated by percentage of
time spent in open C. i A scheme of the context fear. ii Results of fear memory indicated by
percentage of freezing D. A scheme of the i NOR and iii NOL tests. ii and vi Results of NOR and NOL
test as indicated by discrimination index (DI) and calculated as DI = (TN −TO)/(TN + TO). 

aCD49d Ab treatment suppressed peripheral inflammatory immune response in acute TBI and
augmented Th2 response in chronic TBI. Multiplex plasma cytokine analysis A. at 1 week after TBI
and B. at 2 months after TBI in aged and young injured mice.
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Does reducing the invasion of lymphocytes change T
cell numbers in the injured brains in a long term?
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Clonally expanded CD8+ T cells patrolled aged mouse brains 2 months post-TBI and induced
transcriptome changes largely in CD8+ T cells. A. UMAP showing distribution of T cell clonality. B.
Bar graph demonstrating proportion of T cell clonality across samples. C. UMAP showing distribution
of T cell subtypes based on T cell atlases 4. D. Bar graph demonstrating proportion of clonality across
T cell subtypes. E. UpSet plot showing differentially expressed genes (DEGs) sizes across T cell
subtypes. E. Volcano plot depicting DEGs induced by aCD49d Ab treatment in CD8+T cells within the
brains of aged, injured mice. DEGs were color coded by top 3 most altered T cell subtypes.

B.

aCD49d Ab treatment reduced the infiltration
and total number of CD8+ T cells in the injured
brains of aged mice. A. Mice received EdU and
BUV661-CD45 to label proliferating and infiltrating
cells in the brains. Quantifications of B. infiltrating,
C. proliferating, D. total T cells, and E. T subtypes
in aged mouse brains 2 months post-TBI.
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