Sex differences in susceptibility to synapse loss and cognitive decline after
iImmune challenge in a mouse model of Alzheimer’s disease

UNIVERSITY OF

Natalie C. Tronson*, Amy (Hoi Kei) Choi, Peregrine Ke-Lind MICHIGAN
Psychology Department, & Neuroscience Graduate Program University of Michigan Ann Arbor, Ml USA ntronson [at] umich.edu

INTRODUCTION METHODS
Inflammatory events significantly contribute to Alzheimer's disease pathogenesis. MICE MIDLIFE MICE: Male and female C57BL6/N retired WT T dmo | - émo [ . 12mo
Growing evidence suggests midlife as a period of unique susceptibility to factors that can APP/PS1bI\I;IeI(e:(]IIEerI\S/.I (I[ENVIE;?) ) 9-l1 OAn;g/?agua;;ival . ", : 2 Lg: Tl Pt
confer protection or susceptibility to later cognitive health or dementia. In humans, - Male and remate - MICE, DACKCTOSSEd 10 [ e h -~ [Ea T RS e
iInflammation during midlife is associated with risk for cognitive decline and AD that C57BI6/N background, 9-11mo at the beginning of experiments -— : S 1 F;’f— & i
emerge decades later. In addition, transient viral infections can lead to long lasting post- SU BCHRO_NI_C IMMUNE CHAI—_LENGE (R848) e
viral syndromes that emerge after a transient illness. Some viral illnesses (e.g., COVID-19, R848 (resiquimod) i.p. 1000ug/kg in 4% DMSO/PBS g’é‘:ﬂz
iInfluenza, and shingles), are also associated with faster progression of AD and elevated 1 1 1 1 1 8 weeks Behavior E‘,«% 101
AD risk later in life We have previously demonstrated that in young adult mice, short term ﬁ’>Cytokines ;;?22 ——
/ transient inflammation causes long lasting cognitive decline in both sexes and sex- IHC = 98
specific changes in hippocampal gene expression (Tchessalova & Tronson 2019, 2020). DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 qPCR o7 iu;'; *;:EH :‘48

Others have demonstrated that a single immune challenge via lipopolysaccharides BEHAVIORAL TASKS HOURS POST INJECTION

injection accelerates progression of amyloid 3 (A) and memory decline in transgenic AD | IMEMORY: Novel Object Recognition; Context Fear Conditioning, ANHEDONIA: Sucrose preference
mice. Here, new data demonstrates the impact of transient viral-like immune challenge in CYTOKINES, IHC, qPCR
b )

midlife (9-12 months) male and female mice on cognitive decline and AD progression. Luminex (Magplex) was used for cytokine ELISA, IHC with IBA1 for microglia and AB40 for plaques, gPCR for synaptic markers
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2 months after scR848, males, but not females,
show decreased synaptic markers in dorsal
hippocampus.

In APP/PS1 mice, females but not males, show

Increased plaque deposition 2 months after scR848.
*P <0.05**p <0.01; #p < 0.05, ##p <0.01

2 months after scR848, males and females show
memory impairments. Both sexes show NOR
deficits, Males show deficits in CFC. Males also
show show reduced sucrose preference
suggesting persistent anhedonia-like effects.

*P <0.05

Across 32 cytokines, females but not males, show
hippocampal cytokine reprogramming >2 months
after scR84. Some cytokines (e.g., CCL2) show
tolerance, others (e.g., IL-10) exhibit priming, many
cytokines show no changes after scR848 and a
subsequent acute challenge. *p <0.05

Only males show sustained increase in microglia
number after scR848 in CA1.

In CA3, females show elevated microglia number
after acute R848, whereas males show priming

after scR848 + acute challenge.
*p <0.05 cfveh; #p <0.05, ## p <0.01 cf prior VEH

CONCLUSIONS

ALZHEIMER’S’ * Subchronic immune challenge during MIDLIFE contributes to cognitive decline
ASSOCIATION AARG-NTF-22-974072 © both
R21AG08168501 N DOTN SExXes | - |
R21AG093754 * Males have broader effects, greater microglia priming, and more synaptic loss
Pepper Center AG024824 — But what contributes to cognitive decline in females? PMID 31917350 &
UL1TR002240 * Females are more susceptible to plaque production Tchessalova, Posillico, Tronson., 2018, PMID 30210310

WOEE A e P30 AG053760
—but how? L otal. 2096 PMID 42401545
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