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Longitudinal Study of Age-related Cognitive Decline in Aging Dogs
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H fluid samples. These markers provide insights into neurodegenerative
Introductlon processes and potential targets for therapeutic interventions.

Understanding age-related cognitive decline in aging dogs is crucial for Preliminary findings from the longitudinal study indicate variability

improving their quality of life and informing veterinary care. This longitudinal ~ in the rate and severity of cognitive decline among aging dogs. Breed

study investigates cognitive changes in dogs as they age, focusing on cognitive  differences and genetic predispositions influence susceptibility to cognitive
functions such as memory, leaming and problem-solving abilities. Through ~ impairment, with certain breeds showing accelerated decline compared
behavioral assessments, neuroimaging techniques and biochemical markers, ~ to others. Environmental factors, such as diet, physical activity levels and
this study aims to elucidate the progression and underlying mechanisms of ~ social interactions, also play significant roles in cognitive aging trajectories.
cognitive decline in aging dogs, providing insights into potential interventions ~ Behavioral assessments reveal early signs of cognitive decline, including
and management strategies [1]. decreased interest in previously enjoyed activities, disorientation in familiar
environments and impaired problem-solving abilities. Dogs with more severe
cognitive impairment exhibit increased wandering, changes in sleep patterns
and altered social interactions with humans and other animals.

As dogs age, they, like humans, may experience cognitive decline that
impacts their daily life and behavior. Age-related cognitive decline, often
referred to as Canine Cognitive Dysfunction (CCD) or doggy dementia, shares

similarities with human neurodegenerative disorders such as Alzheimer's Neuroimaging studies demonstrate structural changes in the brains
disease. Cognitive functions affected in aging dogs include memory, spatial  of aging dogs, including cortical atrophy and alterations in white matter
awareness and the ability to learn and respond to cues. integrity. Functional MRI scans reveal changes in neural activation patterns

during cognitive tasks, highlighting areas of the brain involved in memory
consolidation, attentional control and emotional processing [4]. Biochemical
analyses identify biomarkers associated with neuroinflammation and oxidative
stress, which are elevated in dogs with cognitive dysfunction. These findings
suggest potential targets for therapeutic interventions aimed at slowing or
reversing cognitive decline in aging dogs.

Canine cognitive decline is increasingly recognized as a significant
concern in veterinary medicine, given the growing population of senior dogs
in households worldwide. Dogs are valuable models for studying cognitive
aging due to their close evolutionary and physiological similarities to humans,
as well as the availability of standardized behavioral tests and diagnostic
tools [2,3]. This longitudinal study aims to track cognitive changes in aging
dogs over time, examining factors such as breed differences, environmental —
influences and genetic predispositions to cognitive decline. By employing DGSCI’IptIOﬂ
a multidisciplinary approach that combines behavioral assessments with

neuroimaging techniques (e.g., MRI) and biomarker analysis (e.g., blood tests The longitudinal study of age-related cognitive decline in aging dogs
for neuroinflammatory markers), this study seeks to elucidate the underlying underscores the importance of early detection and intervention in maintaining
mechanisms driving cognitive decline in dogs. cognitive health and quality of life. By identifying biomarkers and neuroimaging

correlates of cognitive decline, veterinarians and researchers can develop

~ The study involves a cohort of aging dogs recruited from veterinary  araeteq strategies for managing CCD and enhancing cognitive resilience in
clinics and animal shelters across diverse geographical regions. Dogs are  genjor dogs [5].

selected based on age criteria (typically 8 years and older) and undergo ) ) o
comprehensive health screenings to rule out underlying medical conditions Challenges in the study include variability in individual responses to

that could confound cognitive assessments. Behavioral assessments are  a8ing the influence of co-morbidities on cognitive function and ethical
conducted using validated cognitive test batteries designed to evaluate considerations in conducting longitudinal research with animal subjects. Long-

memory, spatial orientation, executive function and social cognition. Tests term follow-up a_nd interdisc_iplinary_coIIa_lborations are essent_ial fqr agivanqing
include tasks such as delayed non-matching-to-sample (DNMS), spatial our understanding of cognitive aging in dogs and translating findings into

navigation in mazes, object permanence tests and response inhibition tasks. clinical practice.
Cognitive performance is measured at regular intervals (e.g., annually) to

track changes over time. Conclusion

Neuroimaging techniques, such as structural and functional MRI scans,
are employed to examine brain structure and activity associated with cognitive
functions. Changes in brain volume, cortical thickness and connectivity patterns
are analyzed to correlate with cognitive performance and aging processes.
Biochemical markers related to neuroinflammation, oxidative stress and
amyloid-beta accumulation are measured through blood and cerebrospinal

In conclusion, the longitudinal study of age-related cognitive decline in
aging dogs provides valuable insights into the mechanisms, progression
and management of canine cognitive dysfunction. By integrating behavioral
assessments with neuroimaging techniques and biomarker analysis, this
study contributes to our understanding of cognitive aging processes in dogs
and informs evidence-based veterinary care practices for senior canine

patients.
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