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The objective of this trial was to develop and validate an index system to
identify inflammation in Labrador Retrievers by using multiple parameters
generated by a pressure walkway system.
• Forty Labrador Retrievers (20 male/20 female) were used in this trial.
• All dogs began a twice weekly endurance running regimen beginning at

a distance of 5km and increasing incrementally to 8km over 11wks,
with a final 16km run at the end.

• All dogs were passed over the pressure walkway (Gait4Dogs; CIR
Systems, Inc) to obtain gait analysis at baseline, 24h prior to the first
5km run, 24h after the first 5km run, 24h prior to the final 16km run,
and 24h after the final 16km run.

• Blood samples were collected at baseline, 24h prior to the first 5km
run, 24h after the first 5km run, 24h prior to the final 16km run, and
24h after the final 16km run.

• Biomarkers used for validation are as follows:
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As technology advances, gait analysis is increasingly used to monitor
mobility treatments and therapies in both humans and animals.
Pressure walkways provide objective temporal-spatial gait analysis,
which is useful when monitoring a known problem or in individual
animals1. The extensive data generated by the pressure walkway tends
to be cumbersome and difficult to interpret for low-grade
inflammation or when comparing treatment groups2. It is necessary to
develop a system for gait analysis that accounts for multiple
parameters.

Conclusion

Four parameters have known perfect scores, indicating no signs of lameness, based on pressure, 
length of stride, and weight distribution.
• Gait Lameness Score: Ideal at 100 per limb
• Total Pressure Index: Ideal at 25% per limb
• Step/Stride Ratio: Ideal at 50% per limb
• Hind Reach: Ideal at 50% of step length
The distance away from each of these ideal values was calculated and equally weighted. Those 
values were then added together to produce the Total Inflammation Index™ for each dog at 
each walk. . This data may help identify each dog’s starting point, identify low grade lameness, 
and to monitor the effectiveness of treatments.

Results

• Cartilage Oligomeric Matrix Protein (COMP), a
biomarker of cartilage degeneration

• Interleukin-6 (IL-6), a proinflammatory myokine that
induces acute phase proteins

• C-Reactive Protein (CRP), an acute phase protein that is
an indicator of acute inflammation

• Creatine Kinase (CK), a biomarker of skeletal muscle
degradation

All biomarkers trended towards being significantly lower at the pre-exercise timepoints and 
elevated at the post-exercise timepoints, especially at post 16km (Table 1). COMP had the 
greatest increase of the biomarkers in response to the 16km run. 

On its own, the Total Inflammation Index was able to detect a significant difference between 
all baseline and pre-exercise timepoints compared to the post final 16km run (Table 2). 

The Total Inflammation Index™ also had significant correlation between timepoints and all 
biomarkers, including cartilage oligomeric matrix protein (p<0.01), interleukin-6 (p<0.05), c-
reactive protein (p<0.05), and creatine kinase (p<0.01), 

The Total Inflammation Index™ appears to be a valid assay to evaluate generalized 
inflammation in Labrador Retrievers and is in good agreeance with inflammatory 
biomarker values. The Total Inflammation Index™ allowed us to identify low grade 
inflammation and to observe the effect of running different distances.

Table 1. Biomarker Results
Timepoint COMP IL-6 CRP CK
Baseline 52.23c 0.23b 2.38b 3.34c

24h Pre-First 5km Run 56.78bc 0.22b 4.03ab 4.74bc

24h Post First 5km Run 44.06c 0.27ab 5.59ab 6.90a

24h Pre-Final 16km Run 70.50b 0.28ab 5.50ab 3.66c

24 Post Final 16km Run 120.95a 0.47a 8.77a 6.74ab

SEM 0.44 0.06 1.28 0.52
P-value <0.001 0.024 0.011 <0.001

Table 2. Total Inflammation Index™

Timepoint Total Inflammation Index™
Baseline -0.043b

24h Pre-First 5km Run -0.201b

24h Post First 5km Run 0.186ab

24h Pre-Final 16km Run -0.061b

24 Post Final 16km Run 0.551a

SEM 0.14
P-value 0.002
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