Objective

To characterize background histopathological findings in the tibia and ulna of laboratory Beagle dogs used on target animal safety studies (TAS) and to highlight the importance of recognizing these findings for accurate interpretation of safety assessments. Although additional bones and joints—including the scapula, humerus, radius, acetabulum, femur and associated joints—were evaluated in these studies, no significant findings were observed outside the tibia and ulna, and thus this report focuses on these two sites.

Study Design

This report includes results from control and treated Beagle dogs from two 6-month GLP (Good Laboratory Practice) TAS studies that tested different compounds, as well as a study with age-matched, treatment-naïve laboratory Beagle dogs. Traditional bone evaluation in dog toxicology and TAS studies typically involves single sections through the femur, tibia, rib, sternum, and/or tibio-femoral joint. In contrast, these two safety studies employed an expanded, comprehensive histopathological approach, collecting multiple sections from a broader array of bones and joints.

At the start of each TAS study, animals were 12–13 months old (32 animals per study). Groups received either a control, the clinical dose, or higher dose multiples of the clinical dose. Clinical evaluations included physical, ophthalmologic, and neurologic exams. Bones and joints were radiographed pretreatment and postmortem using Faxitron®. The Naïve dog study involved six untreated males, approximately 18 months old, and assessed postmortem for bone and joint changes via gross and microscopic evaluation.

Bone and joint specimens were decalcified and routinely processed in paraffin. The medial and lateral tibial plateaus were sectioned in three equidistant sagittal planes (approximately 2–3 mm apart), including the midsagittal plane, to comprehensively cover the weight bearing surface. The proximal ulna was bisected midsagittally or coronally. (Figure 1).

Sections were cut at 4–7 micrometers and stained with Hematoxylin and Eosin (H&E), Safranin O Fast Green (SOFG), and/or Toluidine Blue (TB) for detailed assessment of cartilage matrix integrity and proteoglycan depletion. 

Results

Histopathological review revealed minimal to moderate cartilage degeneration in the proximal ulna and tibia of naïve Beagle dogs, similar to those observed in both control and treated animals in two safety studies with different test articles. These changes were generally bilateral and ranged from focal to regionally extensive, with overlap between mild and moderate grades. Moderate degeneration was characterized by greater surface involvement and additional features such as cartilage necrosis, horizontal clefts, chondrones/clones, bone necrosis, and subchondral cartilage islands. Approximately 33% of naïve male Beagle dogs exhibited these changes (Figures 2-7).

Similar findings were seen in both control and treated dogs from the safety studies with different test articles administered, with no evidence of a dose-dependent relationship to treatment. The sporadic presence of moderate cartilage degeneration in both treated and naïve animals supports its classification as an incidental background lesion rather than a test-article-related effect. All dogs in both safety studies displayed minimal to moderate cartilage degeneration in the tibia, again without dose-dependent increase in severity (Figures 8-9). Other bones and joints—including the scapula, humerus, radius, and acetabulum—showed no significant microscopic findings, underscoring the specificity of the observed changes to the tibia and ulna.

Importantly, cartilage degeneration observed in the trochlear notch of the ulna in laboratory Beagle dogs mirrors findings reported in arthroscopy examinations of the elbow in clinically normal pet dogs. This similarity suggests such changes are not unique to laboratory animals but may represent common background variations in canine elbow joints. 1, 2
Enhanced evaluation using special stains for cartilage matrix and proteoglycan content provided additional insight into joint health, revealing variable but frequent patterns of proteoglycan loss not previously reported in laboratory Beagle dogs. These findings highlight the necessity of recognizing such background changes for accurate interpretation of test article effects in preclinical toxicity studies and target animal safety studies.

Conclusion

Minimal to moderate cartilage degeneration in the ulna and tibia of Beagle dogs is a background finding, unrelated to test article administration. The sporadic incidence, lack of dose response, and morphologic similarities to naïve controls reinforce this conclusion. Notably, degenerative changes observed in the trochlear notch of the ulna are likely consistent with those seen in arthroscopy examinations of clinically normal pet dogs, further supporting their classification as background lesions. Although other bones and joints were evaluated in these safety studies, no significant findings were observed outside the tibia and ulna. Expanded histopathological evaluation of these sites allows for more precise differentiation between normal background variation and treatment-related effects. Recognizing background changes is essential for accurate assessment of new pharmaceuticals and test articles in preclinical toxicology or target animal safety studies, especially when evaluating test article effects on DJD (degenerative joint disease) or cartilage degeneration. This comprehensive approach supports the development of safer and more effective therapeutic agents by ensuring safety evaluations are grounded in a robust understanding of normal histopathological variation in laboratory Beagle dogs.
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