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Introduction .. L . Females have increase GR protein at
Annually, 2.8 million traumatic brain injuries (TBI) are reported S|gn|f|Cant aStrOg“OSIS present In the DG’ 56 DPI In the hypothalamus

in the United States. but not In the amygdala or PVN

Up to 50% of all TBI patients report mental health disorders A
(MHD) within the first-year post-injury [1,2], yet the underlying C

pathophysiology is unknown. BLA T <3 PVN

Our previous publications demonstrate that TBI leads to \& 1

chronic changes in neurotransmission, anxiety-like behavior, S Lo AR e i
dysregulation of the hypothalamic-adrenal-pituitary (HPA) axis A S O O
INn response to stress, and decreased baseline glucocorticoid
(GC) levels out to 56 days post-injury (DPI) [3,4].

Despite chronic deficits, little neuropathology is detected in the
paraventricular nucleus of the hypothalamus (PVN),
pasolateral amygdala (BLA), and central nucleus of the
amygdala (CeA). However, acute and chronic neuropathology
IS present in the hippocampus (Hipp), especially in the dentate RS TG DN AL

gyrus (DG) [3,4,5]. e DPI
GC receptor (GR) signaling in astrocytes and microglia has SEGi xS

been implicated in the pathological sequelae following TBI [7].
Few studies have evaluated region-dependent changes glial
activation and glucocorticoid expression in chronic TBI-induced
HPA axis dysregulation related to increased risk for MHD.
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oS raris i 1 D Figure 8. Significance was detected in female hypothalamus GR protein
DPI e e e L) 4y, 7| Figure 4. Representative micrographs of GFAP levels (D. p=0.0025). No significant differences were detected in the male
| ok T Figure 3. Representative micrographs of o N Stai”e.? cells in the PVN (A) f‘gd DG (B) ;‘OX hippocampus GR levels (A. p=0.7780), female hippocampus GR levels (B.
H P A AX | S F o g e o e ey GFAP stained cells in the BLA (A) and e BT B gl‘;‘gg 'Qat'log- C._GEAIT]plxe ens!:y :jnt e P]}/N D. p=0.3704), mal_e hypothalamus GR levels (C. p=0.8868), m_ale amygdala
N e Baf ot s s CeA (B) 40x magnification. 50um scale Mo Py SN pixel density In the DG stratl 'ed. Slgnificant GR levels (E. p=0.2284), or female amygdala GR levels (F. p=0.757).
KR Sl 0 2 TR bar. C. GFAP pixel density in the BLA. D. G S ¢ v, 4| diferences were detected as a function of FPI
. BLA integrates sensory information through s LT B GFAP pixel density in the CeA. No S| e e S (F(1,33)=65.67,p<0.0001) and DPI (1,33)=7.77;
the CeA which stimulates the PVN through el o0& o0 & s differences were detected. RS i IV & dxs e P=0.009).

disinhibition of GABAergic neurons. S CO NC I UsS | ons
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TBI leads to mental health disorders due to changes In
region-dependent glial activity and glucocorticoid
receptor expression
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Yo conex ) H Region-specific GRs in the amygdala, Hipp, " correspond to gliosis or neuropatholo In the amygdala
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returning GC levels to homeostasis (see blue indicating alternate meChanismS'

Figure 1. Schematic of hypothalamic- ey o rom the adrenal cortex ~ om BLA scom A or DG In the DG, sub-acute astrocytes and microglial activation
pituitary adrenal axis in rodents. Ry T SR _ 2 T R St AR can modulate neuroplasticity and neuropathology can
Fip: 50 3 g "= g g:‘ PR bl M g O A S A L = s disrupt circuit function. indirectly influencing feedback

Methods SRR T T T R regulation on the HPA axis.
Young adult male and naturally cycling female Sprague-Dawley rats were subject to In the PVN, sub-acute microglial activation independent of

either diffuse axonal injury (DAI) via midline fluid percussion injury (FPI), or sham D T r i T T neuropathology indicates an alternate mechanism regulating
surgery (n=5-6 per group) and brain regions were prepared for protein quantification or OP RN Sl Y v g OP| : _
neuroinflammation.

histology at 7 and 56 DPI. B TR R e S & el A PR o ALY (e S T A
In one brain hemisphere, biopsies from the hypot_halamgs, hippocampus, _and », | M Wit | e Female AL % P L ] L Increased GR protein levels in the hypothalamus of female,
amygdala were flash frozen for GR protein guantification using automated capillary BRI HR AW SO s CRENE A T AR WP — ™ GRS o, A TR nirec T : : :

westerns. | ‘ Wie ' but not male, indicates TBI-induced chronic HPA axis
dysregulation may be sex-dependent (and time-dependent).
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The other hemisphere was prepared in a multiblock, sectioned, and stained for GFAP it o mil el I VIO ————r W —‘ _‘ ' LT P i a

and IBA1 by Neuroscience Associates Inc. (Knoxville, TN). A et b S ks Qﬁ o MR A T : T’" 2 B “«?5;\’%‘ pae SRl B

IBA1 and GFAP in the PVN, DG, and amygdala were analyzed using ImageJ Skeleton N i e i o € l l ’é& g %‘f‘* R R | e Toe o
Analysis (Figures 5-7) or pixel density (Figure 3&4), respectively. CeA e ALY T o R g ORI seDPL TORL S5 DR Lﬁ‘!ﬁt ' DR SR

Statistics: For molecular data, an unpaired, Student’s t-test was performed comparing ... Mmetlt . ..CN Q3 MY R

sham and FPI rats. When differences in normality were detected, data were x%’&;@’é S AR B ey
logarithmically transformed for statistical analysis (raw data are depicted in graphs). Bl AR e R e
For histology, a three-way ANOVA was performed using sex, FPI and DPI as factors. If SN ers L RS
no sex differences or interactions were detected, the data were consolidated for a two-

way ANOVA. Differences in single factors were considered significant at p<0.05 and

Interactions at p<0.1. Graphical data is represented as mean + standard error of the

mean (SEM). *p <0.05, **p < 0.01, **p < 0.001, ***p < 0.0001.
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Figure 5. A. Representative micrographs of IBA1 stained cells in Figure 6. A. Representative micrographs Figure 7. A. Representative micrographs of IBA1 stained The authors would like to recognize Rachel Rowe, PhD for tissue generation, and Jim Baun and his team at

the BLA. 40x magnification. B. Microglia morphological of IBA1l stained cells in the PVN. 40x cells in the DG. 40x magnification. B. Data indicate Neuroscience Associates for valuable feedback, expertise, and their collaborative nature on generating the

_ _ . e : : JUNEY : - - - histology archive.
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I,}f“ B T AT in the BLA. A significant difference was detected between 7- & were signiﬁcant as a function of DPI function of FPI (F(1,34):73.32; p<0.0001) and DPI other end of the mild traumatic brain injury spectrum. Brain Inj. 2018;32(5):540-543
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Figure 2. A. FPI device was used to induce 56-day shams (F(1,38)=4.813; p=0.0344) C. Representative (F(1,34)=126.2; p<0.0001) and FPI*Sex (F(1,34)=189.4; p<0.0001), with males having more cells and substance use. PLoS One. 2022:17(3):e0264116.
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Pixel Density analysis of GFAP. Cropped example of the changes from original micrograph number of microglia in the CeA. Significance was achieved as a (F(1,34)=113.9; p<0.0001) and FPI*DPI and DPI (F(1,34)=54.66; p<0.0001). Branch Traumatic Brain Injury. Front Neurol. 2020;11:946. doi:10.3389/fneur.2020.00946
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Analysis of IBA1l. Cropped example of the changes from original micrograph to binary to end points (F(1,38):2481, p<00001)’ and number of microglia branch length at 56 DPI is ongoing. (F(1,34):32_49; p<()0()()1), DPI (F(1,34):9_825; [6] Giordano KR, Law LM, Henderson J, Rowe RK, Lifshitz J. Time Course of Remote Neuropathology Following Diffuse Traumatic Brain

keletonized for analvsis of microalial morpholoaical parameters (number of microali _ _ o Injury in the Male Rat. Exp Neurobiol. 2022 Apr 30;31(2):105-115. doi: 10.5607/en21027. PMID: 35673999; PMCID: PMC9194637.
skeletonized for a alysis 0 croglia orphological para eters ( umber o crogiia, (F(1,38):6_341; p:0.0161). p—0.0035), and FPI*DPI (F(1134)_8-366’p_0-0066)- [7]Satinsky A. Glucocorticoid Receptor (GR) and Neuropathology in the Amygdala: Linking the Potential Roles of GR in Chronic

branch length, end . Outcomes Post-Traumatic Brain Injury. The University of Arizona.; 2022




