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Alzheimer’s disease is the most common form of dementia and affects over 6 million Americans 65 and older. In the absence of a cure, addressing modifiable risk factors could potentially reduce the risk of AD 
development. There is an established relationship between diet and AD risk. For example, studies in rodents found that highly processed Western diets are associated with cognitive impairment and increased amyloid-
beta in the hippocampus, a brain region critical for learning and memory. Conversely, plant-based diets like the Mediterranean diet (MD) have been shown to protect against cognitive impairment. A key limitation in the 
scientific literature is that most animal studies have only examined the effects of extremely high-fat WD (providing over 40-60% kcal from fat), or a MD with only one or two key nutritional components. We aimed to fill a 
gap in the literature by designing a rodent diet that mimicked the typical American diet (TAD), rather than an exaggerated WD, and a macronutrient-matched MD. C57BL/6J mice were weaned onto one of the two diets at 
postnatal day 21. Following six months of diet, we conducted behavioral tests, including open field, elevated zero, and object-location memory task (OLMT). In comparison to the MD, mice consuming the TAD had 
decreased locomotor activity and exploratory behavior, increased anxiety-like behavior, and reduced spatial memory.
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Figure 1. The Mediterranean diet (MD) has been 
associated with reduced Alzheimer’s-related markers. 
High adherence to the traditional MD has been 
associated with a 72% lower risk for development of 
dementia in older Greek adults (Charisis et al., 2021).

Figure 3. Elevated Zero Results. Mice on the MD spent 
significantly more time in the open quadrants of the elevated 
zero maze in comparison to mice on the TAD, p ≤ 0.01. 
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Figure 4.Object-Location Memory Task Results. Mice on the MD 
spent significantly more time exploring the object in the novel 
location during testing, p ≤ 0.05. Bars represent mean ± SEM.

• The TAD decreased exploratory behavior and 
locomotor activity, and increased anxiety-like 
behavior compared to the MD. 

• The MD protected against cortical Aβ 1–42 & spatial 
memory impairment compared to the TAD 

Conclusions

• Investigate molecular markers related to learning 
and memory in the hippocampus and frontal cortex. 

• Further explore the specific type of memory deficits 
through additional behavior testing, such as the 
Barnes Maze. 

 

Future Directions
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Open Field Test

Elevated Zero Maze Object Location Memory Task

Figure 2. Open Field Test Results. Independent 
samples t-tests, two-tailed, were performed to 
examine exploratory behavior (A) and locomotor 
activity (B) during the open field test. Mice on 
the MD exhibited (A) more vertical counts (p ≤ 
0.01) and (B) traveled a significantly farther 
distance (p ≤ 0.05) during the last five minutes 
of testing, compared to mice on the TAD. (C) A 
paired samples t-test revealed that mice on the 
MD traveled more in the center zone of the 
open field compared to the outer zone, p ≤ 0.05. 
(D) There was no significant difference in time 
(seconds) spent in the center zone between the 
two diet conditions, p ≥ 0.05.
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Figure 1. Object Location Memory Task  

Aging Research
Neurobiology of 

% kcal MD TAD

Carb 50 Brown rice & 
wheat starch Corn starch

Fat 35 Olive oil, fish oil, 
& flaxseed oil

Safflower oil, 
beef fat, butter

Protein 15 Egg whites, soy, 
& fish protein Casein (milk fat)
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