Alcohol exposure In aged mice: Effects on recognition memory
and compulsive-like behaviors

By Roma Kamat, Tori Burke, Parker Davis , Soyol Enkh-Amgalan, Julia Chester

7
PURDUE

UNIVERSITY.

Methods ORM Results

Alcohol use Is an identified risk factor for aging-related memory Subjects: 18 15-month-old mice with low alcohol preference

impairment! and increases the prevalence of anxiety-related (LAP); 8 females, 10 males.

disorders.37 s EBtOH 550

DID: For 3 weeks: = Water 450

« Day 1 - 3:20% alcohol (EtOH) or water for 2 hours.

 Day 4. 20% alcohol (EtOH) or water for 4 hours.

MB: Placed in tank with 20 marbles for 30 min.

« MB 1: 1 day after the last DID.

 MB 2: 10 days after MB1.

ORM:

« Habituation: Explore empty box for 5 min (3 days).

* Training: Explore 2 identical objects for 10 min.

« Testing: Explore 1 familiar object (from train day) & 1 novel
object for 10 min.

Introduction
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Binge-drinking in older adults? as well the prevalence of Alcohol = Water

Use Disorder (AUD) in women® has seen a relative increase.
Thus, it Is Important to assess whether alcohol exposure during
aging affects memory impairment and anxiety-related
behaviors and whether it differs between sexes.
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However, human findings are complicated due to individuals
often having lifetime alcohol consumption. Animal models on
the other hand allow for controlled examination of how alcohol
affects memory at specific time points. This study uses the
following behavioral models:

p =0.064
F M
Train day:

* No significant effect of EtOH or Sex on object exploration time.
« Significant EtOH x Sex interaction effect on latency to explore,
p = 0.047. EtOH-Females had longer latency to explore than
Water-Females, p = 0.064. This trend wasn't present in males,
p = 0.331.

Drinking in the Dark (DID): Procedure aimed to induce binge
levels of ethanol intake as mice have their highest ingestive
behavior at night.°

DID & MB Results

Marble Burying (MB): Assesses anxiety-related compulsive

. : > 3s explorarion during
burying behaviors.®

Train AND Test
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Object Recognition Memory Test (ORM): Assesses recognition
memory as mice tend to explore novel objects more if they
remember the familiar objects.?
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Hypotheses: Alcohol will induce greater cognitive impairment in
females than males. Male mice at baseline will have more
compulsive-like behavior, however, alcohol will increase
compulsive-like behavior in both sexes.8

Discussion and Acknowledgements
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Alcohol exposure did not affect marble burying.

LAPSs displayed very low levels of object exploration. LAPs’
exploration is lower than their High Alcohol Preferring (HAP)
counterparts (unpublished data) potentially due to differences In
EtOH LAPs drank less fluid (ml/kg) than Water LAPs, p < 0.001. motivation.

No significant effect of weeks and sex on fluid intake and alcohol Higher exploration latency in EtOH than Water females could be

2 iIntake. due to alcohol-induced anxiety and/or neophobia towards
On average, LAPs displayed low but physiologically relevant objects.

alcohol intake (0.41 g/kg/hour). Larger sample size is needed to confirm these results.

Other memory tests that do not rely on exploration may be
suitable for aged LAP mice.

. F - EtOH Acknowledgements: Undergraduate Research Fund by Dept. of
M - EtOH * LAPs had greater Psych. Sciences

F - Water marble burying at MB2
M- Water than MB1, p = 0.005.

* No significant effect of

EtOH exposure or sex.
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Experimental Setup

Figure 1: Marble Burying
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Marble burying 1 and 11 days after DID

Figure 2: Object Recognition Memory

X o
b ) \.

Habituation Testing

References

Nunes, Polliana Toledo et al. “Aging with alcohol-related brain damage: Critical brain circuits associated with cognitive dysfunction.” International review of
neurobiology vol. 148 (2019): 101-168.

Han, Benjamin H et al. “Binge Drinking Among Older Adults in the United States, 2015 to 2017.” Journal of the American Geriatrics Society vol. 67,10 (2019): 2139-
2144,

Smith JP, Randall CL. “Anxiety and alcohol use disorders: comorbidity and treatment considerations.” Alcohol Res. 2012;34(4):414-31.

Marbles Buried

Duncan, M. J, et al. (2016). Restricting feeding to the active phase in middle-aged mice attenuates adverse metabolic effects of a high-fat diet. Physiology & Behavior,
167, 1-9

Peltier MR, Verplaetse TL et al., Sex differences in stress-related alcohol use, Neurobiol. Stress 10 (2019) 100149.

Thiele, T. E., Crabbe, J. C., & Boehm, S. L., 2nd (2014). "Drinking in the Dark" (DID): A simple mouse model of binge-like alcohol intake. Current Protocols In
Neuroscience, 68, 9.49.1-9.49.12.

Yates JA, Clare L, Woods RT. Mild cognitive impairment and mood: a systematic review. Reviews in Clinical Gerontology. 2013;23(4):317-356.

Jimenez Chavez CL et al. “Alcohol-Drinking Under Limited-Access Procedures During Mature Adulthood Accelerates the Onset of Cognitive Impairment in Mice.” Front
Behav Neurosci. 2022 May 24;16:732375.

| |
MB1 MB2

Mean = SEM

oON o0 R~ DD PE

Training




	Default Section
	Slide 1: Alcohol exposure in aged mice: Effects on recognition memory and compulsive-like behaviors


