Environmental Enrichment Promotes Healthy Cognitive Aging by Improving
Learning & Memory and Increasing Neural Connections & Synaptic Plasticity
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Introduction

The aging popula'Fio.n, ininiduaIs 65 years or older, r.epresents 12..90/.0 of the total Behavioral Assessment Magnetic Resonance Imaging (MRI)
US population; and it is estimated that by year 2030 this number will rise to 19%. . . ; ; ;
Over 5 million individuals suffer from age-related cognitive decline, significantly HlppocampuS-Dependent Learnlng & Memory White Matter PI'O] ections from
increasing their risk to develop more severe forms of dementia and neurological . I d . A d A . 1 H. I d . A d A . 1
diseases, such as Alzheimer’s disease. Although these neurodegenerative diseases 1s Increased 1n ge nimals lppocampus are increased in ge nimals
pose a significant challenge to the healthcare industry and remain a top priority Following EnVironmental EnriChment Following SOCial Enrichment (SE) &
for research investment, the projected increase in the aging population far exceeds . .
the number of individuals that will suffer from severe dementias and/or neuro- Env1ronmental Enrlchment (EE)
degenerative diseases. Thus, it is of paramount importance and of high significance Morris Water Maze (MWM) Aged: MWM Performance

to study the mechanisms of age-related cognitive decline in order to develop Rodent Insert
therapeutic strategies to improve healthy cognitive aging in hopes to prevent
and/or delay disease.
Age-related cognitive decline is associated with deficits of the hippocampus, a
critical brain region that controls learning and memory. There has been significant ) -
progress in identifying and understanding the benefits of behavioral therapeutic e
strategies to suppress the negative effects of aging. To date, the most relevant
findings known to suppress the cognitive decline associated with aging has been
performed in human and rodent models of environmental enrichment (EE), which
consist of environmental changes promoting social activity, healthy diet, frequent ;
exercise, quality living conditions, and limited stress. Here we performed behavioral [R——
assessments, electrophysiological recordings, and magnetic resonance imaging (MRI)
analyses on a rodent model of aging-associated environmental enrichment to
determine the behavioral, cellular, and anatomical benefits of EE. Aged, 22-month-old
F344 rats were exposed to EE for 1-month and behavioral performance was tested
on the Morris Water Maze. Whole brains were fixed and MRI images were acquired to
determine changes in neural connectivity of the hippocampus. For electrophysiological
experiments hippocampal slices were prepared and field excitatory post-synaptic
potentials were measured to determine changes in hippocampal long-term
potentiation (LTP). We find that EE increases hippocampus-dependent learning and Electrophysiological Recordings
memory and synaptic plasticity, as well as hippocampal neural connectivity when

compared to standard home-caged controls. This work is highly significant, as the Hippocampal LOl‘lg-TeI'In Potentiation iS
results from this study will fill major gaps in knowledge concerning the neuro-

anatomical architecture and the cellular and molecular mechanisms by which Increased FOIIOWIng EnVIronmental (EE)I

environmental enrichment slows the progression of cognitive decline in the aging but not Social Enrichment (SE)
brain. By understanding these mechanistic targets of enrichment we can better

generate behavioral therapeutic strategies for effective preventative measures : Standard
and possible treatments.
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Hippocampal Slice Recordings Aged: LTP Measurements

Housing Conditions for Enrichment

Aged F344 rats are exposed to SE (left panel) or EE (right panel) for 1 month

before experiments are performed. SE contains 6 aged rats per box and EE contains
6 aged rats plus objects that provide environmental enrichment. SE serves as a

control for social conditions (humber of rats). 140 4
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