Perineuronal Nets in the Thalamic Reticular Nucleus after Postnatal Alcohol Exposure in
a Rodent Model of FASD
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e Fetal alcohol spectrum disorders (FASDs) may result from prenatal e There was a significant effect of Treatment (F; 21 = 6.296, p = 0.020, n? = 0.231) wherein PD 9
exposure to alcohol (AE). AE rats had a 32.9% lower average optical density of PNN compared to Sl controls. In
e One of the most prevalent symptoms of FASDs is impaired executive addition, there was a significant effect of Sex (F: 21 = 8.347, p = 0.009, n? = 0.284) where
functioning (EF)". males have a lower density of PNNs on PD 9 irrespective of treatment. Post-hoc analyses
o EF is reliant on communication and connection between the medial revealed a significant difference between AE and Sl males on PD 9 (p = 0.05) (Fig. 1)
prefrontal cortex and hippocampus - circuitry that involves structures e PD 9 male AE rats had significantly decreased PNN density in the TRN compared to PD 15 S|,
in the midline thalamic region?. PD 65 Sl and AE male rats (p = 0.49) (Fig. 4)
e Inhibitory action in the thalamus is driven by the thalamic reticular nucleus
(TRN) - a region rich in inhibitory Parvalbumin-positive (PV+) interneurons. Optical Density of TRN in PD 9 Sac Single Optical Density of TRN in PD 15 Sac Single
e The majority of interneurons, including PV+ interneurons, are surrounded by Day Exms:fe Animals Day Exposure Animals
perineuronal nets (PNNs) - a component of the extracellular matrix®. 04 06
e The cortex has a high number of PV+ interneurons, and thus PNNs. * * .t .
e PNNs are important in maintaining the excitatory/inhibitory balance, as well o *® o, 03
as synaptic stabilization’. 5 O3 |
e PNNs are vulnerable to insult during periods of development, such as the a a
brain growth spurt (BGS) - a period of rapid neurodevelopment spanning g 02} E 0.3 o5
two postnatal weeks in rats®. 2 & o,
o We use postnatal days (PD) 4 through 9 to examine maximal 5 011 5 Figure 6. Visibly decreased expression of PNNs in TRN in PD 9 AE
developmental insult. S = 01 animals (B) compared to their SI counterparts (A).
e AE disrupts typical development of PNNs in the cortex (Fig. 7). o | | 0 | |

We aim to investigate how AE affects the expression of PNNs in the TRN at SI AE SI AE

different time points in development in a rodent model of the third trimester. Treatment Treatment PNN DENSITY IN THE CORTEX
Figure 1. AE pups on PD 9 have 32.9% lower average PNN  Figure 2. No significant differences in PNN density in TRN

density compared to Sl controls (p = 0.02), specifically AE between groups on PD 15.

METHODS males (p = 0.05).
Optical Density of TRN in PD 65 Sac Single PNN Density in TR in Single Day B o7y - C o=
. . Day Exposure Animals Exposure Males = 0.6 f . = 020k
Subjects: Long-Evans rats Housing: One cohort each of PD15 and PD30 full e E os - E "
dose were exposed to superintervention _ ' o 0.4 | - | m S 4| > 018 .
Single Day Exposure on PD9:  conditions (aerobic exercise followed by G 04| > — | oA 2 - 2 =
e PD9 Sacrifice environment complexity [WR/EC]?). Remaining 3 2 03 T - § 03 ke S o E
o AE - 8F, 8M rats were socially housed following dosing until g 037 = : g 07 = 2 &
o Sl-6F 7M perfusing. 8 g 027 O o} ' o %% '
. 0.2 | o Sam
e PD15 Sacrifice 5 c
o AE-7F 6M Tissue Collection: Rats were anesthetized and = o1 L S 017 S AE Sl AE
o Sl-6F 7M intracardially perfused with 4% paraformaldehyde
e PD65 Sacrifice in 0.7TM PBS on PD9, PD15, PD30, PD65 or PD80. 0 T AE 0 9 15 65 Figu?e 7. Optical density of PNN in the cortex of F]:]PBO AE animals is
- ' significantly reduced compared to Sl rats. This difference is no longer
Z élE- 77FE7E|3\>/| :g/the?'Igetz;rt?é)nnse\(/jv(e;gerc?;(;ﬁyc?[dzi((): Blrcr)]prOteCted' and Treatment >ac Age (FD) detected at PD80. (Data from Williams et al., 2025)

Figure 3. No significant differences in PNN density in TRN Figure 4. PD 9 AE males have significantly lower PNN density, but
between groups on PD 15. this value recovers by adulthood indicating a potential critical

Alcohol Exposure: Pups Immunocytochemical Staining: Tissue was period or recovery mechanism.
were given two doses (5.25 stained with biotinylated Wisteria Floribunda ACKNOWLEDGEMENTS
g/kg/day) of ethanol in milk Agglutinin (WFA) for PNNs, followed by nickel

PNN Density in TRN in Single Day

substitute 2 hours apart on a enhanced- Diaminobenzidine incubation to Exposure Females NIAAA Award Number ROTAA027269 National [nstibria
single day (PD9) or spanning visualize PNNs in TRN Mo = s (AYK) .
m AE Cassandra Bodner - thank you for help in on Alcohol Abuse

05 |

0 | I

six days (PD4-9). S| groups
received intubation with no Optical Densitometry: Optical densitometry of
liquid. cortex or TRN (rostro-caudal extension) will be

initial development of project. and Alcoholism

Mean Optical Density

measured using ImageJ. 5
O O
0.2 | Q
O
0.1 — O 8 Dobbing and Sands, 1979. Comparative Aspects of the Brain Growth Spurt.
2 Dolleman-van der Weel et al., 2019. The nucleus reuniens of the thalamus sits at the nexus of a
hippocampus and medial prefrontal cortex circuit enabling memory and behavior.
1 Khoury et al., 2015. Executive Functioning in Children and Adolescents Prenatally Exposed to
Alcohol: A Meta-Analytic Review.
0 6 Lupori, L., Totaro, V., Cornuti, S., Ciampi, L., Carrara, F., Grilli, E., Viglione, A., Tozzi, F,, Putignano, E., Mazziotti, R., Amato, G., Gennaro, C., Tognini, P, & Pizzorusso, T. (2023). A comprehensive
atlas of perineuronal net distribution and colocalization with parvalbumin in the adult mouse brain. Cell reports, 42(7), 112788. https://doi.org/10.1016/j.celrep.2023.112788
9 1 5 65 7 Silva, R. V., Morr, A. S., Herthum, H., Koch, S. P, Mueller, S., Batzdorf, C. S., Bertalan, G., Meyer, T., Tzschétzsch, H., Kiihl, A. A., Boehm-Sturm, P,
PU pS PU pS PU pS 3 Smiley, J. F, Saito, M., Bleiwas, C., Masiello, K., Ardekani, B., Guilfoyle, D. N., Gerum, S.,
AE 5 zsg/kg v f d f d 6 f d 56 Wilson, D. A.,l&amp; Vadasz, C.d(2|01f5t). Slelelctixelreduction o; cergbraIAclzor'F]exI (Z;SI(BE;O)\ 71
° : - neurons in a late gestation model of fetal alcohol spectrum disorder. Alcohol, b
th I o = per use per use per use s Pd 580. https://doi.org/10.1016/J.ALCOHOL.2015.04.008
e anol-in- 1 2hr OSt da S OSt da S OSt ac Age ( ) 4 Marguet, F, Friocourt, G., Brosolo, M., Sauvestre, F., Marcorelles, P, Lesueur, C., Marret, S., Gonzalez, B. J., &mp; Laquerriere, A. (2020). Prenatal alcohol exposure is a leading cause of
5 p y p y p interneuronopathy in humans. Acta Neuropathologica Communications, 8(1), 1-18. https://doi.org/10.1186/S40478-020-01089-Z/FIGURES/6
mi I k . . . 5 Licheri, V., Jacquez, B. J., Castillo, V. K., Sainz, D. B., Valenzuela, C. F., &mp; Brigman, J. L. (2023). Long-term effects of low prenatal alcohol exposure on GABAergic interneurons of the murine
dOS| ng dOS| ng dOS| ng posterior parietal cortex. Alcohol: Clinical and Experimental Research, 47(1 25), 2248-2261. https://doi.org/10.1111/ACER.15210
Sl Procedural 9, Gursky, Z. H., & Klintsova, A. Y. (2017). Wheel Running and Environmental Complexity as a Therapeutic Intervention in an Animal Model of FASD. Journal of visualized experiments : JOVE,
o I R I I I . . . . d . . h (12"0), 54947. httplsb://dkoi.org/10.3791h/ 54947d 5 I ] ( | . ’ o '
Williams, L. T., Milbocker, K. A., Smith, E., Bodner, C. P,, Caban-Rivera, D. A., McGarry, M. D., Van Houten, E. E., Klintsova, A. Y., & Johnson, C. L. (2025). Mechanical Properties of the Developing
CO ntrOI I FI g u re 5 © Fe m a eS a C rOS S a tl m e p O I nts m a I nta I n P N N e n S Ity I n t e T R N o Brain in a Model of Fetal Alcohol Spectrum Disorders and Relationships to Perineuronal Net Integrity. https://doi.org/10.1101/2025.10.07.680991

Created with BioRender Poster Builder



