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Premise:
• Aging is associated with shifts in neurobiology, 

cognitive ability and immune function (Bulati et al., 2017; Burke and 

Barnes, 2006;  Franceschi and Campisi, 2014; Riley, 2013)

• Experience with infection is common but not 

shared equitably across the population (Balls-berry et al., 2022; Feinstein 

et al., 2016; Deitrich et al., 2021)

• Acute infection affects cognition in humans (i.e., 

delirium) and laboratory rodents; age potentiates 

these effects (Chen et al., 2008; Tarr et al., 2011; Van Gool et al., 2010)

• Long-term cognitive consequences of acute 

infections are not well studied 
• increased infection burden exacerbates age-related 

cognitive decline, especially in ‘dementia’-susceptible 

organisms (De Chiara et al., 2019; Katan et al., 2013; Strandberg et al., 2004; Sy et al., 2011)

Intermittent Infection Impacts on Brain

Question: 
Does intermittent experience with inflammatory immune activation 

alter the trajectory of cognitive aging?



Intermittent Infection Impacts on Brain During 
Aging 
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Repeated intermittent LPS ‘infection’ reliably 
induces sickness behavior

Parameter Observation Score 

General Appearance Normal  
Groomed, healthy appearing fur, pink mucous membranes and ear lobes 

0 

Mild Abnormal 
Mildly rough/scruffy/dull fur, slightly less well-groomed, light pink mucous membranes/ear lobes, minimal porforin staining, slightly squinted eyes 

1 

Moderate Abnormal 
Rough/scruffy fur, piloerection, poor grooming, pale mucous membranes and ear lobes, squinted eyes 

2 

Severe Abnormal 
Very rough fur, no evidence of grooming, white mucous membranes and ear lobes, substantial porforin staining, severely squinted or closed eyes 

3 

Posture Normal 0 

Slight Hunch 
Spine slightly curved 

1 

Moderate Hunch 
Spine curved, paws slightly under body 

2 

Severe Hunch 
Spine dramatically curved, paws tucked under body, head angled downward 

3 

Body Condition Normal 0 

Thin 
Slight segmentation of vertebrae, dorsal pelvic bones are more prominent, slight dehydration (skin pinch test response is slightly delayed) 

1 

Emaciated 
Prominent vertebrae and skeletal bones that are readily palpable, dehydrated (skin pinch test results in skin remaining tented) 

2 

Respiration Normal 0 

Altered 
Increased rate and/or effort 

1 

Abnormal/Distressed 
Very increased rate or gasping/labored breathing, irregular 

2 

Body Temperature Normal/No change 0 

1-4 degree C 1 

5-8 degree C 2 

9-12 degree C 3 

Body Weight 0-5% change 0 

5.1-10% change 1 

10.1-15% change 2 

15.1-20% change 3 

> 20.1% change 4 

Spontaneous 
Locomotion/Social 
Interaction 

Normal 
Active and interacting with cage-mate(s) 

0 

Mild Abnormal 
Still spontaneous activity and some peer interaction but reduced 

1 

Moderate Abnormal 
Lethargic (may need probing via tapping on cage or cage tilt) and minimal peer interaction  

2 

Severe Abnormal 
Immobile and no peer interaction 

3 

 

Health/Sickness Screen

• LPS reliably induced a moderate sickness

• Animals made a full recovery from each exposure*

Health/Sickness Composite Score
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Intermittent ‘Infections’ Subtly Impair Retention 
of Learned Information
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• No differences in learning new information*

• LPS impaired overnight retention between days during the 

early training period

Morris Water Maze
(Spatial/hippocampal-dependent)  

Learning and Retention)

Engler-Chiurazzi et al., 2023

Brain Behavior & Immunity



Intermittent Infections Alter Neuronal 
Function
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Single or Intermittent Mild Infection Worsens Stroke
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Premise:
• ‘Microbial origins of Alzheimer’s disease/dementia’ and ‘Anti-microbial role of amyloid-beta’ 

theories (Harris and Harris, 2015; Moir et al., 2018)

• Herpes simplex 1 (De Chiara et al., 2021; Itzhaki, 2021; Laval and Enquist, 2021)

• Cytomegalovirus (CMV) 

• High (60-80%) seropositivity levels (Fowler et al., 2022)

• Neurological consequences are poorly studied and conflicting (Barnes et al., 2015; Lurain et al., 2013; Loren-Gash et al., 2019)

 

Design:
• Vehicle 

• Repeat Cytomegalovirus (MCMV)

• Smith strain, 1x105 PFU 

• Single Early-in-life CMV (LT CMV)

•  Smith strain, 1x105 PFU 

Intermittent CMV + Aging Working Group

Harrison et al., 2024

Brain Behavior & Immunity
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CMV Induces Cognitive Impairment

• One CMV exposure (~2 months old):
•  reduces movement

• does not affect short-term recognition 

memory

• Four CMV exposures by 14 months of 

age:
• does not impact movement ability

• impairs short-term recognition memory



CMV Increases Hippocampal Barrier Permeability
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CMV Increases Hippocampal Barrier Permeability
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Future Directions
Why is cognition negatively impacted 

by intermittent systemic viral infection?

1. Determine how viral infection perturbs metabolic 

function of cells at the brain-immune interface

2. Discern impacts of intermittent systemic viral 

infection to neuronal function

3. Evaluate how intermittent viral infection affects the 

interplay of neurons and other supporting neural 
cell types

4. Identify how systemic and/or central immune 

responses to intermittent viral infection contribute 

and therapeutically target these cascades



Take Home Message: Pathogen Impacts to Brain

*

Sciencing in the Era of Anti-Science Rhetoric



Social Embeddedness & Community Engagement

~2500 NOLA children, teachers, and community members impacted (2020-today)

~12,500 community members engaged with since 2006

Bricolage STEM Day

Melbas Library Walk to End Alzheimer’s

Tulane BATS/GIST

New Orleans Book Fest

WVU Football Game

Feed Our Brains-Lockdown



Let’s Connect & Collaborate!
Office:     JBJ 613*temporary

Phone (o):     (504)988-9122 

Email:     eenglerchiurazzi@tulane.edu 

                          lizsbrainlab@gmail.com 

Instagram:     @scientistlizec

Reddit:     u/ScientistLiz

Twitter:     @ScientistLizEC        @brainsbruises 

                          @LizsBrainLab

Website:      www.lizslab.com   www.brainsandbruises.com

Thanks AAAS for my 

statue at the 

Smithsonian Museum!



CMV Induces Cognitive Impairment
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CMV Increases Hippocampal Neuroinflammation
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CMV Increases Hippocampal Neuroinflammation

S
tr

ia
tu

m

H
ip

p
o

c
a

m
p

u
s

Harrison et al., 2024

Brain Behavior & Immunity



CMV Increases Hippocampal Barrier Permeability
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