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Editorial on the Research Topic
 Animal models for basic and applied research in neuroscience




Animal models play a crucial role in advancing neuroscience research, offering insights into the intricate workings of the brain and nervous system. They provide valuable platforms for studying various neurological conditions, understanding brain functions, and testing potential treatments (1). The objective of this frontier Research Topic is to explore the recent findings that establish connections between abnormalities in nervous system functions and the onset and advancement of both acute and chronic neurodegenerative disorders such as Alzheimer's, Parkinson's, epilepsy, and more. The study of neuroscience relies on animal models to decipher the intricate workings of the human brain and nervous system. Among the various animal subjects used in research, dogs have emerged as valuable models, offering unique insights and contributions to understanding various aspects of neuroscience. Much like humans, dogs can suffer from a variety of neurological conditions, including epilepsy, Alzheimer's disease, and degenerative myelopathy. The study of these naturally occurring conditions in dogs can provide valuable data that has direct relevance to understanding and treating human neurological disorders. In addition, dogs are occasionally used as surgical models to study the effects of spinal cord and brain injuries or to test innovative neurosurgical techniques (2).

In this Research Topic of Frontiers in Veterinary Science/Veterinary Experimental and Diagnostic Pathology, five manuscripts were published: two reviews and three original research articles, whose main contributions and results are briefly presented below.

Epilepsy stands as the most prevalent neurological disorder in dogs, representing a complex brain dysfunction. This condition causes affected dogs to possess a predisposition for experiencing spontaneous epileptic seizures. The origins of epilepsy remain largely unclear, with a limited understanding of its pathogenesis. It is widely believed that a combination of various genes and environmental factors interact, ultimately leading to the manifestation of clinical symptoms (3). In this Research Topic, Rosendahl et al. revealed that dogs affected by idiopathic epilepsy exhibit elevated blood copper levels, an increased copper-to-zinc ratio, and higher selenium levels. Additionally, they demonstrate lower blood chromium levels compared to healthy dogs. These findings emphasize the significance of disturbed trace element levels in dogs diagnosed with idiopathic epilepsy. This study proved that potassium bromide treatment might influence arsenic metabolism in dogs. However, the mechanisms through which trace elements might participate in the development of canine epilepsy or seizures still require further investigation.

In another original research article published by Phochantachinda et al., it was shown that the link between epilepsy and cognitive decline has been studied in canines, revealing a common occurrence of memory impairment among dogs affected by epilepsy. The proteomic profiling they did showed that haptoglobin, ceruloplasmin, α2-macroglobulin, complement factor H, and gelsolin are all connected to epilepsy in dogs and Aβ levels. These proteins potentially serve as diagnostic biomarkers, pending clinical validation, with the potential to be utilized in veterinary practice. Moreover, they are relevant to disease response pathways.

Degenerative myelopathy is a progressive and chronic neurodegenerative spinal cord condition primarily affecting upper motor neurons. Its complexity is mainly linked to a mutation in the SOD1 gene, which plays a toxic role in the disease. Unfortunately, there is currently no specific treatment available for this condition (4). In a clinical trial by Gouveia et al., they evaluated the potential for neural regeneration in dogs with degenerative myelopathy undergoing an intensive neurorehabilitation program along with mesenchymal stem cell transplantation. The hypothesis posits that implementing this combined protocol may offer a promising avenue for a more positive and prolonged progression in these dogs. However, the study's constraints encompassed a limited sample size.

In a review article illustrated the animal sexual behavior from a neuroscience perspective, Tekin et al. showed that hormones secreted from the brain and endocrine glands regulate reproductive activity in domestic mammals. Numerous hormones play essential roles in sustaining reproductive functions.

Neurological degenerative disorders have a significant and increasing healthcare hurdle worldwide. Within the various molecular pathways involved in their development, calpain signaling has been identified as a key contributor to neuronal malfunction and the demise of cells (5). In a review article by Metwally et al., they shed light on the current functions assigned to calpains and offered an overview of the mechanisms that regulate their activity throughout the progression of neurodegenerative disorders. In addition, they discussed how calpain inhibition might be employed as a potential therapy for neuronal dysfunctions in neurodegenerative diseases such as spinal cord injury. The review emphasized an experimental model study of spinal cord injury in adult dogs that demonstrated that inhibiting calpain activity with a specific calpain inhibitor (PD150606) in combination with methylprednisolone sodium succinate resulted in decreased neuronal death, increased the canine Basso, Beattie, and Bresnahan locomotor score, and provided enhanced neuroprotection (6).

In conclusion, animal models are indispensable in neuroscience, serving as a cornerstone for understanding the intricacies of the brain and nervous system. They bridge the gap between basic understanding and practical applications, enabling groundbreaking discoveries and potential treatments for neurological conditions. As technology and ethical considerations progress, these models will continue to shape our knowledge of this vital field of medicine.
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