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Comparison of physiological and hematological responses to treadmill
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[Purpose] The purpose of this study was to investigate changes of the cardiovascular system by
comparing heart rate (HR) and blood responses to exercise in younger and older adult dogs and to
verify the value of dogs as aging model in exercise science research. [Methods] A total of 11 healthy
beagles were divided into 2 groups according to age: younger adult dogs (1~2 years old, 7 animals) and
older adult dogs (9~11 years old, 4 animals). Each animal exercised on the treadmill for 25 minutes,
twice a week, and for 4 weeks. The exercise intensity was gradually increased by applying four different
protocols. Resting HR, HR during exercise, and HR recovery time were determined as HR parameters.
Biochemical analysis was performed on blood samples. The independent Student’s t-test and one-way
ANOVA were used to analyze the mean difference of each variable. The associations between age and
HR parameters were determined using Spearman’s analysis. [Results] Older adult dogs showed higher
HRs during rest and exercise than younger adult dogs. HR recovery time was significantly longer in
older adult dogs than in younger adult dogs. A strong positive relationship was observed between
beagles’ age and resting HR, HR during exercise, and HR recovery time, respectively. The heart rate
response to the treadmill exercise was similar between the 1% week and 4™ week in younger and older
adult dogs. Exercise significantly reduced the white blood cell level in older adult dogs and increased the
alkali phosphatase level in younger adult dogs. [Conclusions] The results of this study demonstrated that
short-term treadmill exercise may have a positive effect on the aerobic capacity, inflammation, and bone

formation, suggesting that dogs are valuable as aging model in exercise science research.
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Table 1. Dog information (Mean + SD)

Parameter ~ Younger adult dogs Older adult dogs
Dogs (n) 7 4
Age (yrs) 1.740.5 10.5£1.2
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Table 2. Treadmill exercise protocol

Protocol Stage 1 2 3 4 5

Min 5 5 5 5
1 Grade (%) 0 1 1 2 2
Km/h 30 32 34 36 38

Min 5 5 5 5 5

2 Grade(%) 1 2 2 3 3
Kmh 32 34 36 38 40
Min 5 5 5

3 Grade(%) 2 3 3 4 4
Kmh 34 36 38 40 42

Min 5 5 5 5 5
4 Grade (%) 3 4 4 5 5
Km/h 36 38 40 42 44
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Table 3. Comparative heart rate during exercise and resting

heart rate between younger and older adult dogs
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Figure 1. (A) Correlation between individual mean resting
heart rate and individual age. (B) Correlation between
individual mean heart rate during protocols 1~4 exercise
and individual age. (C) Correlation between individual
mean heart rate recovery time and individual age.
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Figure 2. (A) Changes in heart rate according to each
treadmill exercise protocol in younger adult dogs. (B)

Changes in heart rate according to each treadmill exercise

protocol in older adult dogs.
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Table 4. Comparative analysis of hematology and serum
chemistry between pre and post exercise in younger and

older adult dog (Mean+SD)
Parameters Group Pre Post
Younger 9138.3+2389.1  10111.7+1139.9
WBC (K/ul)
Older  6510.0£988.6  5227.5+1910.3 *
Younger  660.5+24.4 652.3£72.2
RBC (M/pl)
Older 631.3+46.9 681.3+15.9
Younger 14.9+1.2 15.2£1.7
Hb (g/dl)
Older 13.9+0.9 15.1+04
Younger 65.4+1.2 66.5+0.8
MCV (1)
Older 65.1+1.9 64.5+0.8
Younger 23.3+0.3 23.3+0.3
MCH (pg)
Older 32.8+21.6 22.140.5
Younger 35.7+0.8 35.1+0.6
MCHC (g/dl)
Older 33.840.2 34.3+0.8
Younger 72.4+39.9 92.5446.6 *
ALP (U/L)
Older 73.3£38.0 49.5+26.0
Younger 9.7£0.8 9.0£0.5
Ca (mg/L)
Older 8.840.1 8.240.2
P( ) Younger 4.5+0.5 3.8+0.6
m
gL Older 4.1£0.2 5.2+0.6
Younger  117.8425.3 124.5425.9
CK (UL)
Older 116.5+£37.5 104.0£12.7
Younger 1.2+0.3 2,109
Cortisol (mcg/L)
Older 1.7+0.8 1.0+0.1

Explanation of the term of parameters: white blood cell, WBC; red blood
cell, RBC; hemoglobin, Hb; mean corpuscular volume, MCV; mean
corpuscular hemoglobin, MCH; mean corpuscular hemoglobin
concentration, MCHC; Alkali Phosphatase, ALP; calcium, Ca; phosphorus,
P; creatine kinase, CK

*p<0.05
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