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DESCRIPTION

Companion animals, especially dogs, have become integral
parts of human households, providing emotional support,
companionship, and numerous health benefits. However, like
humans, dogs can suffer from various psychological disorders,
including phobias. Phobias in dogs manifest as intense,
irrational fears of specific stimuli or situations, often leading to
significant distress and behavioral issues. Recently, researchers
have begun to explore the potential biological underpinnings
of these conditions, focusing on the gut microbiome and
metabolome. This study aims to investigate the alterations
in microbiome and metabolome profiles in companion dogs
diagnosed with phobia, providing insights into the complex
interactions between gut health and mental health in these
animals. The gut microbiome, consisting of a vast array of
microorganisms including bacteria, fungi, viruses, and their
collective genetic material, plays a crucial role in overall health,
influencing immune function, digestion, and even behavior. In
humans, alterations in the gut microbiome have been linked to
various psychological conditions, including anxiety, depression,
and phobias. Similarly, the gut-brain axis, a bidirectional
communication network between the gut and the brain, is
being investigated in dogs to understand how changes in the
gut microbiome might influence behavior and mental health.
In this exploratory study, dogs diagnosed with phobia were
compared to a control group of non-phobic dogs to identify any
significant differences in their gut microbiome and metabolome
profiles. Fecal samples were collected from both groups for
microbiome analysis using 16S rRNA gene sequencing, which
provides a detailed view of the bacterial composition within
the gut. Additionally, metabolome profiling, which involves
the comprehensive analysis of metabolites in biological
samples, was conducted using advanced techniques like mass
spectrometry. The findings revealed significant differences in
the gut microbiome composition between phobic and non-

phobic dogs. Phobic dogs exhibited reduced microbial diversity,
a common indicator of dysbiosis, or microbial imbalance,
which has been associated with various health issues. Specific
bacterial genera, including Lactobacillus and Bifidobacterium,
known for their beneficial effects on gut health, were found
in lower abundance in phobic dogs. Conversely, an increase
in potentially pathogenic bacteria, such as Clostridium and
Enterobacter, was observed. These alterations suggest that
phobic dogs have a disrupted gut microbiome, which may
contribute to their psychological distress. Metabolome
analysis further supported these findings, showing distinct
differences in the metabolic profiles of phobic and non-phobic
dogs. Phobic dogs exhibited altered levels of key metabolites
involved in neurotransmitter pathways, including serotonin
and gamma-aminobutyric acid (GABA), which play critical roles
in regulating mood and anxiety. Lower levels of short-chain
fatty acids (SCFAs), such as butyrate, acetate, and propionate,
were also detected in phobic dogs. SCFAs, produced by the
fermentation of dietary fibers by gut bacteria, are crucial for
maintaining gut health and have anti-inflammatory properties.
Their reduced levels in phobic dogs indicate a compromised
gut environment, potentially influencing their mental health.
The study also highlighted the potential impact of diet on the
gut microbiome and metabolome. Dogs with phobia often had
diets lower in fiber and higher in processed foods compared
to their non-phobic counterparts. This dietary difference
could contribute to the observed microbial and metabolic
imbalances, suggesting that dietary interventions might be a
viable strategy for managing phobia in dogs.
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