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BACKGROUND & AIM RESULTS

Epidemiological evidence suggests that the increased consumption of
western-style diet, leading to non-alcoholic fatty liver disease (NAFLD), has a
negative impact on cognitive performance'. However, the association
between a western-style diet and cognitive performance has not yet been
thoroughly investigated in a mouse model. The present pilot study aimed
to investigate whether a western-style High Fat (HF) diet and a diet that
induces NAFLD in mice, i.e. High Fat diet with additional Cholesterol and
Fructose (HFCF), negatively impact cognitive performance.
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MATERIALS & METHODS

Western-style diet was modeled by HF (D12492) diet, whereas the HFCF diet
(D09100310) has been used to model NAFLD. C57BL/6J mice aged 7-8
weeks were fed Chow (n=16), HF (n=16) or HFCF (n=16) diet for 20 weeks.
Following 20 weeks of diet, the mice were subjected to spatial learning and
long-term reference memory (Morris Water Maze), cognitive impairments
and learning deficits behavioral tests (Figure 1).
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FIGURE 1. The CognitionWall" discrimination and reversal learning assessment were
performed in PhenoTyper cages to detect cognitive impairments and learning deficits. A
CognitionWall contains three entrances placed in front of a food dispenser. During the 2-day
discrimination learning task, i.e., during DL-1 and DL-2 mice receive a food reward every fifth
time they choose to pass through the correct entrance (L). The rate at which a mouse gains
relative preference is a measure of discrimination learning. Following 2 days, mice receive food
reward if they pass through the opposite (R) entrance five times in the reversal learning task.
The rate at which mouse gains relative preference for rewarded entrance is a measure of
discrimination learning.

FIGURE 2. Long-term body 50-
weight following 20-week
diet. Significant increases in
body  weight (Repeated
measures ANOVA, week x
diet interaction; P<0.00) were
observed. HF mice were
significantly heavier
compared to chow-fed mice
and HFCF mice, whereas
HFCF mice were significantly
heavier compared to chow- i
fed mice. /
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TAKE-HOME MESSAGE

We demonstrate that both HF and HFCF diet induced cognitive deficits in
mice. This provides evidence for the hypothesis that the western-style diet
predisposes to cognitive deficits. Together, the HF and HFCF diets in
combination with the selected cognitive tests constitute a valuable mouse
model to investigate the efficacy of treatments aimed to prevent and/or

counteract diet-induced cognitive deficits in the setting of metabolic
disorders such as NAFLD.

FIGURE 3. CognitionWall testing. Since many HF and HFCF mice did not reach the learning criterion in
the CognitionWall test, leading to censored data, survival analyses were used. A significant difference
was detected among the survival curves (Gp-weighted log-rank test, P<0.001), with significant pair-wise
differences between the curves of Chow and HF mice (P<0.001) as well as Chow and HFCF mice (P=
0.002) (A). HF diet and HFCF mice make fewer entries through the CognitionWall in comparison to Chow
fed mice (one-way ANOVA, P< 0.001; HF vs Chow Tukey P<0.001; HFCF vs Chow Tukey P<0.001 (B).
These data may indicate that HF diet and HFCF mice show a cognitive deficit in this test, however, the
vast reduction in overall activity (data not shown) in comparison to Chow-fed mice may have confounded
this test. Data represent mean + SEM.
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FIGURE 4. Morris Water Maze 5-day acquisition. No significant differences were observed between the
groups in the latency to first platform visit on each of the 5 acquisition days (A). There was a significant
effect of diet during the probe trial, and post-hoc tests indicated that HF mice performed significantly
worse in comparison to Chow fed mice (HF versus Chow Tukey P=0.019) during the time spent in the
platform quadrant during the probe trial after acquisition (B). Data represent mean + SEM.
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FIGURE 5. Morris Water Maze 4-day reversal. Post-hoc testing indicated that HF diet-fed mice did not
differ from Chow and HFCF mice. Yet, HFCF mice performed significantly worse in comparison to Chow-
fed mice (HF versus Chow Tukey P=ns; HFCF versus Chow Tukey P=0.023) (A). In comparison to Chow-
fed mice it can be concluded that HF mice did not show any spatial memory for the target quadrant both
after initial acquisition (Figure 4B) and reversal, and HFCF mice show a deficit specifically after reversal
(B). Data represent mean + SEM.
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