Exercise as a Therapy for Cognitive Aging and Alzheimer’s Disease
Researchers: Elizabeth M. Reynolds, M.S., Shayal Vashisth, Caitlin Grant, Emilia A.

DUk BASS Grzesiak Bass Connections in
e CONNECTIONS Project Manager: Sara V. Maurer, B.S. Brain & Society
Faculty Advisors: Elizabeth A. Finch, Ph.D., & Christina L. Williams, Ph.D.

Introduction Preliminary Behavioral Testing: Barnes Maze Methodology
Alzheimer’s Disease (AD) PP Overview & Procedures: e VCD--a toxin that kills ovarian follicles to initiate transitional menopause--or saline
e AD is a progressive, age-related neurodegenerative disease that causes ~ /* ‘Q N e The Barnes Maze was used to evaluate the ability of will be administered to AD or control mice and daily vaginal smears will monitor
neuronal damage and death and leads to profound memory problems and %\4 “{g{v; mice to locate a single escape hole (among 20 holes) cycles.
cognitive impairment \';tjé“”’a‘ﬁ" that contianed a safe black drawer, and to remember--  AD females will then be subjected to exercise training at 3 time periods |
e AD is the 6th leading cause of death in the U.S. and 1/3 of seniors die using spatial cues--this target in a subsequent probe corresponding to 3 stages of typical AD cognitive decline and neuropathogenesis.
trials. e Exercise training will include daily voluntary wheel running of 6 hours/day and

with AD; AD is the only of the top 10 causes of death that can’t be
prevented, slowed, or cured

2/3rds of AD Patients are Women
e \Women experience greater severity, more neuropathology, earlier onset

forced treadmill running for 1 hour, 3 days/week, thus mimicking an active lifestyle
and weekly “visits to the gym.”

e \White noise and bright lights were used to encourage
the mice to escape, and were promptly turned off once
the mice successfully escaped into the hole.

e To reduce locational preferences due to external

- : iy . VCD Timelin
and faster progression than men do | factors, the mice were evenly divided to train to C oL Treadmill Training Volulgtary_ Wheel
e Loss of ovarian function during menopause may be a key factor in women's targets in directly opposite quadrants from each other % oding/wk 12 3456 |78 [910 1112|1314 1516 )
iIncreased risk and accelerated cognitive and neuropathological declines. : _ . _ : Control 100 100|100 /100 |100 100 |100 100
Barnes maze habituation, training, and the probe trial demonstration VD 100 100|100 [66 [33 66 [33 O
- s . beodhs A
Hypothesis and Specific Aims 1 : ) = W Ml —
. - 5 . 1 8 15 22 29 36 l)-;ys;'):te_rﬂvctonlrr:at"::ntx) 22 99 106 113 120
Habituation I Training I Probe Trial
: A Over the course of about 16 weeks, mice injected with ovotoxin VCD
o HyPOtheS|S: L ' e = ' _ e ' e = o g cease to tc):lch:e between menstrual phases, thus reaching a state
> ( \« gt el <( ) ( - \( \< s x ( (() - (/ comparable to menopause.
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| - esu S_ Change in MeanIzt::;yytp(;:ezc;&iovertrain days by 1. Cognitive Assessment: 2_ Brain PathOIOQy 3. Brain Pathways and
1. Determine the effects of transitional menopause (TM) on memory, TM makes AD mice learn slower than their Memory task Networks
neuropathogenesis, and gene expression in female AD and control saline counterparts: .
shared m|Ce f N |
pathways ! ) _ . _ . T !
2. Determine the effects of exercise experienced during pre-, peri-, f‘t 14 montEs of age,l AD _VCthadha §Iow|§r J 5 | { j
and postmenopausal stages on cognitive function, atency to the It_larget OCaEO”t an their saline h
neuropathogenesis and gene expression in AD females. counterparts. However, the opposite occurred in the R
WT mice. This suggests AD-VCD mice experience L P

TM-induced cognitive deficits, while WT do not.

Creating a mouse model of female physiology in AD

AD mice ShOW poor memory fOI’ target |Ocati0n Mean NumberofPoke;(I;’l(eéfuadrant during First5
CVN-AD Mouse Model + Transitional Menopause in a Barnes Maze task: o Summary and Potential Outcomes
Timeline for AD-like pathogenesis (TM) Mouse Model During the first five nose pokes of a Barnes Maze 4
Amyloid pathology Accelerated ovarian failure followin prqbe trial, WT N exploreq the ta.rget quadrant, %20 e So far, our first hypothesis that TM worsens AD has been partially supported. Our
J while AD mice struggled to differentiate between the s second hypothesis on exercise and AD will be tested this coming summer
treatment with the ovotoxin VCD : - 1 7 yP 9
P L —_ TR target quadrant and the opposite quadrant. This | / o tudi .
e 0 e ey Z] ] indicates that while the WT mice remember the 0 = T eSe Stucic SR
o) [-ww”:; /,.x\j m]; _n! |T[| |_Ll \_I < — % N location of the escape, the AD mice do not. ” e Provide a proof-of-principle test for our hypothesis that menopause exacerbates
iy Eetmens e o ST o and exercise attenuates AD pathogenesis
Spatial memory deficits AD mice use a learned strategy rather than a hippocampal-dependent strategy in a e Create a foundational framework for more comprehensive and mechanistic future
Barnes Maze task: investigation on the impact of interactions among AD, menopause, aging, and
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*conmimae h | ‘ |" TR SNPNPNENPEPN: G i - During day 1 of training, all genotypes preferred a serial strategy of exploring e To investigate underlying mechanisms using proteomic, metabolomic, and
m e 4 a5 | — | i it | consecutive holes until the target hole. By the probe trial, wild type mice had shifted to a other approaches
. g Bhoyd . P B IR et direct approach of going directly to the target hole, while the AD mice continued to e To compare different types and timing of exercise interventions
| I 3“ T . iy ilinanis--d ~"‘ prefer a serial or random strategy. This shift indicates that while the wild type eventually e To investigate menopause and exercise effects in other mouse models of AD
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