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Introduction
■ High-Fat High-Sugar Western Diet

– Obesity
■ Body Mass Index (BMI)

■ Type II Diabetes Mellitus (T2DM) 
– Sustained high blood sugar levels
– Pancreatic beta cell dysfunction 

■ Alzheimer’s Disease (AD)
– Neurodegenerative disorder
– Progressively greater cognitive decline
– Nerve Growth Factor (NGF)

 Microbiome

https://www.obesityaction.org/get-educated/understanding-your-weight-and-
health/classifications-of-obesity/



Microbiome 
■ Microbiome: Diverse gene 

collection of 10-100 trillion 
microbial cells with majority in 
GI tract

– Protective barrier
– Regulator of metabolism
– Inflammation 

■ Dysbiosis leads to chronic 
diseases

– Diet-induced obesity
– Associations with impaired 

NGF signaling



Central Question

■ Does NGF administration restore microbiota homeostasis in an obese, 
T2DM, and AD mouse model via reducing pro-inflammatory and increasing 
anti-inflammatory microbial taxa and altering their proportions?
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Timeline and Treatment Groups
High-Fat/High-Sugar

“Western Diet”
Obesity

Diabetes 

Alzheimer’s Disease

NGF  regulation? = decreased inflammation

Dysregulation of gut microbiome = increased inflammation



Results: Body Weight

Figure. Significant differences between groups 1 and 3 as well as groups 1 and 5 from 
weeks 1 to end of week 13 (P < 0.05) as marked by “*”. Significant differences between 
groups 1 and 6 from weeks one through week 10 (P < 0.05) as marked by “#”. 



Methods: 16s rRNA Analysis
α-diversity & β-diversity
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α-diversity: 
the mean diversity 
of species within a 

sample

β-diversity: 
Diversity similarity (or 

distance) between 
groups 



Results: α-diversity

Descriptive statistics for calculated Shannon 
values. Mean and standard deviations. Means with 95% confidence intervals of Observed Number of Species



Results: Relative Abundances

Treatment groups (3-6) contained significantly more pro-inflammatory 
and less anti-inflammatory bacteria compared to control groups (1-2)



Kruksal-Wallis values 2D visualization for (a) Bray-Curtis 
Dissimilarities comparisons between groups. (b) Weighted Uni-Frac. 
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Results: β-diversity



Conclusion + Discussion 
■ Diet significantly impacted gut microbiome composition 

■ Obese and T2D Groups more similar to one another than to the lean control groups

■ Limitations:
– Only male mice
– Study length 
– More frequent sampling needed at key timepoints in the study

■ Future Work
– Analysis of selected genes to investigate potential disturbances to the intestinal 

barrier, potentially correlating with dysbiosis of gut-brain axis 
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QUESTIONS?



AD + Nerve Growth Factor (NGF)

■ NGF: growth, survival, 
apoptosis of neurons within 
mammals 

– Regulator of synthesis 
and secretion of insulin 

■ In pre-clinical AD, Impaired 
signaling associated 

■ In AD, proNGF malfunctions, 
dysregulation of cortical 
cholinergic synapses and 
basal forebrain cholinergic 
cell bodies 
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