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IntroductionIntroduction
Oxidative stress can be defined as a metabolic state caused by an imbalance between the antioxidant defense system

possessed by organisms and reactive oxygen species (ROS). Studies such as the one by Motta et al. (2009) show that

sub-maximal exercise produces oxidative stress. Exercise intensity can be monitored with biomarkers of muscle

damage like creatine kinase (CK), C-reactive protein  (CRP) and urea. And oxidative status can be monitored with

antioxidant enzymes as glutathione peroxidase (GPx), lipid peroxidation metabolites like malondialdehyde (MDA) and

total antioxidant status (TAS).
 

ObjectiveObjective

The aim of this trial is to develop a
model of oxidative stress based on a
controlled sub-maximal exercise
that could be useful for the pet food
industry to evaluate the antioxidant
potential of dog diets. 
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ResultsResults
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Figure 1. Minutes of total individualized exercise performed by each dog

each period together minutes during which they remained equal to or

greater than their Work HR. Data obtained from an n=16 using the heart rate

monitor.

Figure 2. Graphical representation of an individual record of HR read by the heart

rate monitor throughout a sub-maximal effort test. Shown in yellow the straight

line of the working HR of the corresponding animal.

Blood samples (HR work)

tO: before exercise

t1: immediately post exercise

t24: 24h after exercise
Biomarkers

Exercise         Oxidative state

      CK                           GPx

      CRP                        MDA

      Urea                       TAS

Illustration 2 : Exercise tests performed in two periods: maximum
effort test (HR max), rest period (HR rest) and sub-maximal effort
test (HR work). Blood samples collected in the submaximal test at
three times in order to analyze the biomarkers.

Figure 3. and Figure 4. Creatine kinase values   at different blood sample collection times in P1 and

P2, respectively. Being t0 = time before exercise, t1= time immediately after exercise, t24= 24

hours after exercise. A time-period interaction is observed (p value= 0.049). Letters a and b show

significant differences.

Figure 5 and Figure 6. MDA values   at different blood sample collection times in P1 and P2,

respectively. Being t0 = time before exercise, t1= time immediately post exercise, and t24= 24

hours after exercise. A time-period interaction is observed (p value= 0.005).Letters a and b

show significant differences.

The intensity of the submaximal exercise was sufficient to generate changes in HR
but not to obtain significant changes in exercise biomarkers like urea and CRP.
Plasmatic levels of CK were increased shortly after the exercise only in P1 (summer). 
 This differential effect could had been due to accidental intramuscular punctures
during the collection of blood samples.
MDA only showed significant changes associated to exercise in P1, probably due to an
additive effect of the exercise-induced oxidative stress and the summer heat stress.
The model is useful but it is conditioned to external factors such as temperature or
other sources of oxidative stress. A larger n is required to further define the exercise
model.References: Motta, S., Letellier, C., Ropert, M., Motta, C., & Thiébault, J. J. (2009). Protecting effect of vitamin E supplementation on

submaximal exercise-induced oxidative stress in sedentary dogs as assessed by erythrocyte membrane fluidity and paraoxonase-1
activity. Veterinary Journal, 181(3), 288–295. https://doi.org/10.1016/j.tvjl2008.03.013. Karvonen, J., & Vuorimaa, T. (1988). Heart Rate and
Exercise Intensity During Sports Activities. Sports Medicine, 5(5), 303–312. https://doi.org/10.2165/00007256-198805050-00002

Illustration 1 : Representation of an exercise session. Beagle being motivated to run with
prizes on an inclined sports treadmill. Heart rate (HR) monitorised with the heart rate
monitor. Karvonen and Vuorimaa formula (1988) used to calculate the work HR.

Except for CK and MDA, the analyzed biomarkers did

 not show significant differences
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