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Findings

Introduction - Imaging Behavioral Assays
Repetitive Mild Traumatic Brain Injuries .. . . . . : .
(rmTBI), commonly known as concussions, Acute Administration of Psilocybin Prevents Early Peak in Open [I;:::Ld Test NOV%la?Sbject Rngggd Balaggyellgeam
pose a significant risk factor for Neuroinflammation Induced by rmTBI : B) . D)
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neurodegenerative diseases later in life.
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Research on serotonin 2A agonists, including Se‘°‘°“‘" Ps"°°‘" - = N N e, E= . l,iTl_l e

psilocybin, suggests their potential to mitigate 1,\ Mo ’ » ‘ 2 g . *E?o L T S o
cognitive impairments and promote h g - 2@ == > s §10_ ‘go | jlg 50

synaptogenesis—the formation of new neural \ Olfactory System Thalamus Basal Ganglia Prefrontal Cortex 37 50 L?::

connections. Our study investigates the ns L - R

neuroprotective effects of serotonin 2A ox S *okk — e

agonists in the context of rmTBI and *HAk ****7

subsequent neurodegeneration. o b Wy = g | . Consistent with prior reports of the momentum exchange model of mild
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head injury, few behavioral effects were observed in the first week post-
rmTBI. Open Field testing on Day 4 indicated a trend toward
significantly reduced locomotor exploration in both injury conditions (A).
Rotarod testing on Day 10 indicated a trend toward significantly reduced
latency in the psilocybin condition (C), however beam walk results on the
same day indicate this trend is likely not indicative of motor skill
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Approach o
pp %‘0 6‘\0 éo\ 0* %Q Aéﬁ(\ e) o o
N Qé‘\o ‘29\\ Impalrment (D) One-Way ANOVA: n.s. no significance; # p < 0.057
Hippocampus Midbrain DA System Total Brain ADC  Dijffusion Weighted Imaging (DWI)
) % %k ko . .
‘ )) - : i | - conducted on Day 3 (Wlthln one hour Discussion
] sk ok k . . .
) , = xx y . ****—‘ of the final mTBI and psilocybin
g 197 — 9 g 109 — treatment) indicates significant Our study suggests that psilocybin, a promising serotonin 2A agonist,
ays 1-3: ays 4-10: ay 15-19: ay 22: ay 23: & e L= = . - - I I
Dé; é\Tlgl OL'Sh(aSm hi;'sx)S) Vehicl Dép:nlli%_d Ttest (OFT')t' (NOR) DAch?iminonsforAwake MRI Dl)\lnzaztomy, F;J'a%tliog%l Connectivity, Dgxi'ja:lti?fn. orA § |—| § E 0.8+ _T_ T _T_ Changes N gray matter may Offer ShOrt tel‘m and |Ong term benefItS fOF bra|n health
silocybin (3 mg/kg) or Vehicle ovel Object Recognition , alf in P 1.0 ° . . . oy . . o e e . . . .
C) Anatomy and DWI Imaging Motor Behaviors (88) + (RR) orualstan s L : i microarchitecture globally and following repetitive mild traumatic brain injuries (rmTBI), aligning with
m - — - — . . R . . ° ] [ ]
Blot 3 s g . regionally. Tissue diffusivity was the known role of serotonin 2A receptors in promoting synaptic
£ s £ £ 0. . . : . . s
Subjects - 3 S broadly increased throughout the plasticity and Brain Derived Neurotrophic Factor (BDNF)-linked
[«}] LT o ° ° ° °
Adult Wist ts (N=24, 100% female) 5 2 = forebrain and decreased throughout neurogenesis pathways. Further analysis is needed to elucidate the
) . Star rats Ti=2, o TeMmale : : g T g g00—r—r—r— 4w midbrain in response to rmTBlI: mechanisms underlying the observed changes in tissue diffusivity and
- Three experimental groups: Sham rmmTBI + Vehicle (h=8), rmTBI + Vehicle & & & & ’ | t d fut n " | ¢
(n=8), rmTBI + Psilocybin (n=8) , CU however, these trends were neurovascular coupling, and future research must explore prevention
Experimental Design orevented by psilocybin treatment. of long tgrm ngurodegeneratlgn. Overall, our flpdlngs cqntrlbute to
. : : L. : : : on-parametric Kruskal- T ree weeks later, no group the growing evidence supporting the therapeutic potential of
Three consecutive days of mild traumatic brain injury with psilocybin or ne mo snificance diff Hentified psychedelics, particularly in the context of brain injuries, opening new
vehicle treatment via aqueous IP injection after 20 minutes SIS ) <005 ifrerences were | enti Iel a Jvenues for ’Ereatment ’
. . . . . 2 ** p<0.005 .
Post-treatment: blood sampling and 7T in vivo MRI imaging, followed by S 0.0005 suggesting mlcrostructu.ra Injury
: % 5<0.0005 recovered and was not impeded by

cognitive and motor assessments
Acclimated before engaging in the awake neuroimaging session
Concludes with brain extraction for immunohistochemistry and Western Blot

psilocybin.

Psilocybin Treatment Limits Lasting Alterations to

Neurovascular Coupling Neuroimaging: add remaining subjects and
analyze functional connectivity scans

(FMRI) conducted on Day 22 (three weeks Spectroscopy: analyze blood plasma for psilocin .
concentration and lipid biomarkers of concussion &&= 252

Momentum Exchange Model of mTBI

Closed-head injury ~, =—————— - ¢ 3k Kk K

A) Whole Brain B) Forebrain Functional Magnetic Resonance Imaging
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sagittal view

post-rmTBl) indicates a lasting hyperactive

S ucetq by rfag:d [ | L | | R Ax Tk p Blood Oxygen Level Dependent (BOLD) Tissue Analysis: immunohistochemistry and e

acceieration orthe — § “ | kA 150 KKk 4 ,"{”f\ : o : Western Blotting for GFAP (astrocytes) and IBA1 |

head in awake, 404 — | “Olfactory signal response to 5% CO, challenge is (mi lia) protei GFAP* astrocytes in the

active-phase, i . T g ij /t/l ~oiib., induced by rmTBI. This functional alteration MICToglia) proteins rat hippocampus (Brengel
post-rmTBI _ re nta

Manuscript writing and subsequent publication ~ etal.inprep)
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Is limited globally by psilocybin treatment

Cortex

buprenorphine-

Volume of Activation (voxel number)
Volume of Activation (voxel number)

treated rats to 20- . PlueTs (A) and prevented entirely in prefrontal
. 50- |
simulate sport- . ) \ cortex and olfactory system (B). ACknOWIngmentS
related ConcussiOn | | Non-par.am.etric Kruskal-Wallis test
with maximal | 1 » Al i — | A oL L1 11 0 transvé_lﬁéviéw; k e r(‘)OOSS'g”'fcance We thank the National Institute on Drug Abuse for providing the psilocybin, the Institute E
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translational value. T2-weighted radiography indicates transient superficial edema but no & \@"‘0 o ° ‘ e 1<0.0005 Imaging for supporting this research. Scan to view all RISE 2024 presentations from the :
neuroanatomical injury or skull fracture following rmTBI. qé‘\ *** p<0.0005 Center for Translational Neuroimaging and Ekam Imaging. 2> E ' E




