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Human 
Diseases

(Inflammatory
bowel disease (IBD), 
obesity, Parkinson
disease, COVID-19, 
Type 2 diabetes, 
Cancer, Asthma,      

Autism)

Genetic changes

Sporadic or hereditary DNA
sequence changes

(eg, mutations, deletions,
insertions, amplifications)

Gut Microbiome
Dysbiosis 

CAUSES: unhealthy diet, age antibiotics, 
environmental pollution, internal pH 

changes, type of birth, social 
determinants

EFFECTS: Inflammation, leaky gut 
epithelium, immune system 

dysregulation

Unhealthy Diet

High fat, low fiber diet, 
alcohol consumption, 

pesticides in food, 
processed food

Metabolites

CAUSES: An unhealthy diet is 
metabolized by increased pathogenic 

bacteria

EFFECTS: Decrease in beneficial 
bacteria that produce anti-

inflammatory short chain fatty acids 
(SCFAs),  polyphenols & vitamins

Increase in
inflammatory

markers

Epigenetic Modulations

CAUSES: Environmental changes, 
age, unhealthy diet, mutations, 

metabolic disturbance

EFFECTS: Increase in acetylation 
and methylation of DNA cause an 

imbalance between cell proliferation 
and apoptosis

Disrupted gut - organ axes 29
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