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The effect of  acute strenuous exercise on some physiological, blood and antioxi-
dant system parameters in Kangal shepherd dogs with and without ankyloglossia

Mustafa KOÇKAYA1, Mehmet EKİCİ1

ABSTRACT
The aim of  this study was to investigate the effect of  acute strenuous exercise on some physiologi-
cal, blood and antioxidant system parameters in Kangal shepherd dogs with ankyloglossia. In both 
groups, red blood cell, leukocyte, hemoglobin, mean corpuscular volume, hematocrit levels along with 
superoxide dismutase enzyme activity and malondialdehyde levels were increased after acute strenuous 
exercise compared to before exercise. In both groups, the biochemistry parameters of  total protein, 
albumin, glucose levels were decreased after acute strenuous exercise compared to before exercise. In 
both groups, the heart rate, respiratory rate, body temperature physiological values were increased after 
acute strenuous exercise compared to before exercise. In comparison of  the groups within themselves 
after acute strenuous exercise, the respiratory rate and body temperature values were increased more 
in the ankyloglossial group. When the data obtained were evaluated, it was found that acute strenuous 
exercise affected physiological data more in the dogs with ankyloglossia. This study is the first study on 
blood and antioxidant system parameters in Kangal shepherd dogs with ankyloglossia.
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INTRODUCTION

Kangal shepherd dogs are preferred as guard and shepherd 
dogs around the world due to their majestic appearance, lar-
ge figure, agility, bravery that enables them to stand against 
wild animals larger than themselves, loyalty to their owners 
and harmlessness and compassion toward children (10, 21, 
23). The reasons behind the high preference rate of  Kangal 
shepherd dogs are that they execute the assigned duty perfect-
ly and have the skill to rapidly adapt to the environment. The 
thermoregulation mechanism plays a significant role in rapid 
adaptation of  Kangal shepherd dogs to the environment, and 
their tongue plays a significant role in the adjustment of  the 
thermoregulation mechanism (31).  Ankyloglossia is a genetic 
disease seen in humans and rarely in Kangal shepherd dogs. 
Ankyloglossia is known as incomplete release of  frenulum lin-
guae, which ties the tongue to the mouth base, or thickens 
the tongue due to cell proliferation, and thus preventing the 
release of  the tongue (2,16).

Increased oxygen consumption during exercise is the most 
obvious biological difference (3). In order to meet the oxygen 
consumption, some changes occur in the circulating blood 
with some physiological mechanisms in the body. As the inten-
sity of  exercise increases, oxygen consumption increases and 
the production of  free radicals accelerates (27, 28). The cells 
have antioxidant systems against the destructive effects of  free 
radicals and act by clearing the free radicals formed (8). Anti-
oxidant enzymes effective at the cellular level during exercise 

include superoxide dismutase (SOD) (1). It has been reported 
that acute strenuous exercise may negatively affect SOD ac-
tivity (30). Exercise done regularly and at a certain intensity 
strengthens the antioxidant defense (17).  Lipid peroxidation is 
thought to occur when the level of  free oxygen radicals excee-
ds the level of  antioxidants in the defense capacity of  the cells 
during exercise. One of  the substances that occur as a result 
of  lipid peroxidation is malondialdehyde (MDA) and is an in-
dicator of  oxidative stress.  The amount of  resulting MDA is 
thought to increase in proportion to the intensity and duration 
of  the exercise (32).

In the literature, there is no study on the effect of  exercise 
status on blood and antioxidant system parameters in Kangal 
shepherd dogs with ankyloglossia. Therefore, the aim of  this 
study was to investigate the effect of  acute strenuous exercise 
on some physiological, blood and antioxidant system parame-
ters in Kangal shepherd dogs with ankyloglossia.

MATERIAL and METHODS

Animal experimentations approval for the study was 
granted by the Local Ethics Committee for Animal Experi-
mentations of  Cumhuriyet University with issue number of  
65202830050.04.04-250 in February 21, 2019

Animals

In the study, 8 Kangal shepherd dogs with ankyloglossia 
and 13 Kangal shepherd dogs without ankyloglossia between 
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the ages of  2-7 years, which were owned by animal breeders in 
Sivas, were used.

Physiological parameters and blood parameters

During the course of  the study, the animals were kept in 
their familiar environment and allowed to perform their routi-
nes in order to prevent stress and potential alterations in their 
hematological parameters. Establishments were chosen accor-
ding to having to offer a similar dietary provisions to dogs in 
order to prevent dietary changes in both hematological and 
biochemical parameters.  

On days when the environment temperature was 20 0C, he-
art rate, respiratory rate, rectal temperature (0C) were measured 
and blood samples were taken from the dogs at rest and after 
two hours of  acute strenuous exercise.

Blood samples from each dog were collected from antebra-
chial cephalic vena into two tubes which were lithium heparin 
containing tubes and yellow capped anticoagulantfree gel co-
ated biochemistry tubes. Blood samples were delivered into 
the laboratory in shortest time possible. Blood samples were 
centrifuged for 10 min at 4000 rpm for obtaining serums. Ob-
tained serums were stored at -20ºC until the analysis. Bioche-
mistry analyzer device (Mindray BS200, Mindray, P.R.C.) was 
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Group

With ankyloglossia

Mean ± SEM (Me-
dian)

Without ankloglossia

Mean ± SEM 

(Median)

P value

( with in group)

RBC

Resting 6.11±0.028 

(6.13)

6.10±0.029

(6.11)

>0.05

Exercise 6.23±0.007

(6.23)

6.22±0.007

(6.23)

>0.05

P value (with in group) <0.001

HCT

Resting 35.83±0.24

(35.75)

36.07±0.17

(35.99)

>0.05

Exercise 36.83±0.039

(36.85)

36.78±0.024

(36.78)

>0.05

P value (with in group) <0.001

HGB

Resting 10.88±0.09

(10.80)

10.88±0.06

(10.80)

>0.05

Exercise 12.63±0.29

(13.00)

12.08±0.25

(12.35)

>0.05

P value (with in group) <0.001

MCV

Resting 64.87±0.14

(64.80)

65.03±0.11

(65.00)

>0.05

Exercise 65.64±0.27

(65.70)

65.37±0.11

(65.50)

>0.05

P value (with in group) <0.01

WBC

Resting 12.60±0.02

(12.60)

12.60±0.02

(12.60)

>0.05

Exercise 12.70±0.04

(12.70)

12.69±0.03

(12.70)

>0.05

P value (with in group) <0.05

Table 1. Determined hematological values in study groups

RBC: Red blood cell, HCT: Hematokrit, HGB: Hemoglobin, MCV: Mean corpuscular volüme, WBC: White blood cell, 
SEM: Ortalama standart hata



used to determine serum total protein, albumin and glucose 
levels. Automatic hemocytometer device (Hematologic Anal-
yzer System 9000, Serono Diagnostics) was used to determine 
hematological parameters. Malondialdehyde (MDA) measure-
ment was performed as described by Janero (19). This method 
is based on the spectrophotometric measurement of  the ab-
sorbance at 535nm of  the color that MDA forms with thiobar-
bituric acid (TBA) in acidic media. The results were calculated 
using a standard graph. Serum Superoxide Dismutase (SOD) 
levels were determined by the xanthine/xanthine oxidase met-
hod (12). The resulting superoxide radicals (O2) reduce the 
nitro blue tetrazolium (NBT) and form a colored formazan. 
This complex yields maximum absorbance at 560 nm. When 
SOD is present in the medium, no NBT reduction occurs and 
it does not turn into a blue-violet color, and a light color is 
formed depending on the amount and activity of  the enzyme.

Statistical Analyses

IBM SPSS Statistics 25.0 software was used for the statis-
tical analysis of  the data (18). While the statistical difference 
between the groups was analyzed by the Mann Whitney U test, 
the statistical analysis of  the intragroup change in different 
conditions was performed using the Wilcoxon test. The re-
sults were presented as Mean±SEM (Median). The level of  
significance was set at p<0.05.

RESULTS

Red blood cell, leukocyte, hemoglobin, mean corpuscular 
volume (MCV), hematocrit blood parameters levels were inc-
reased in the dogs with and without ankyloglossia after acu-
te strenuous exercise compared to before exercise (p<0.001, 
p<0.01) and the values of  these parameters are shown in Table 
1.      

There was a decrease in serum total protein (TP), albu-
min, glucose levels in the dogs with and without ankyloglos-
sia after acute strenuous exercise compared to before exercise 
(p<0.001, p<0.01) and these values are shown in Table 2.     

Serum SOD and MDA levels were increased in the dogs 
with and without ankyloglossia after acute strenuous exercise 
compared to before exercise (p<0.001) and these values are 
shown in Table 3. 

It was found that the physiological values of  heart rate 
(HR), respiratory rate (RR), body (rectal) temperature (RT) 
increased were increased in the dogs with and without anky-
loglossia after acute strenuous exercise compared to before 
exercise (p<0.001).   When the groups were compared within 
themselves after acute strenuous exercise, it was found that the 
RR and RT values were increased more in the ankyloglossia 
group (p<0.01, p<0.001). The values for these parameters are 
shown in Table 4.
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Group

With ankyloglossia

Mean ± SEM (Me-
dian)

Without ankloglossia

Mean ± SEM 

(Median)

P value

( with in group)

TP

Resting 5.68±0.01

(5.70)

5.66±0.01

(5.68)

>0.05

Exercise 5.62±0.01

(5.61)

5.63±0.006

(5.63)

>0.05

P value (with in group) <0.01

Albumin

Resting 3.98±0.004

(3.99)

3.98±0.002

(3.99)

>0.05

Exercise 3.97±0.009

(3.98)

3.96±0.005

(3.98)

>0.05

P value (with in group) <0.05

Glucose

Resting 93.98±0.41

(94.07)

94.20±0.22

(94.49)

>0.05

Exercise 91.00±0.39

(90.89)

91.45±0.26

(91.28)

>0.05

P value (with in group) <0.001

Table 2. Serum biochemical levels between groups

TP: Total protein, SEM: Ortalama standart hata
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Group

With ankyloglossia

Mean ± SEM (Me-
dian)

Without ankloglossia

Mean ± SEM 

(Median)

P value

( with in group)

MDA

Resting 0.63±0.004

(0.63)

0.63±0.003

(0.63)

>0.05

Exercise 1.26±0.06

(1.29)

1.12±0.04

(1.05)

>0.05

P value (with in group) <0.001

SOD

Resting 86.64±0.89

(86.93)

86.66±0.65

(86.68)

>0.05

Exercise 133.79±0.70

(133.92)

132.50±0.46

(132.48)

>0.05

P value (with in group) <0.001

Table 3. Serum SOD and MDA levels between groups

MDA: Malondialdehyde, SOD: Superoxide dismutase, SEM:Ortalama standart hata

Group

With ankyloglossia

Mean ± SEM (Me-
dian)

Without ankloglossia

Mean ± SEM 

(Median)

P value

( with in group)

HR (n/
min)

Resting 94.12±0.29

(94.00)

94.00±0.22

(94.00) >0.05
Exercise 116.87±0.47

(116.5)

114.53±0.24

(114.0)

>0.05

P value (with in group) <0.001

RR (n/
min)

Resting 22.12±0.29

(22.0)

22.07±0.24

(22.0)

>0.05

Exercise 36.00±0.26

(36.0)

35.15±0.27

(35.0)

<0.01

P value (with in group) <0.001

RT (0C)

Resting 37.6±0.03

(37.64)

37.56±0.015

(37.56)

>0.05

Exercise 37.86±0..006

(37.86)

37.78±0.006

(37.78)

<0.001

P value (with in group) <0.001

Table 4. Determined physiological parameters in study groups

HR: Heart rate, RR: Respiratory rate, RT: Rectal temparature, SEM: Ortalama standart hata



DISCUSSION

The oxygen requirement of  the skeletal muscles increases 
during exercise. Mobilization of  red blood cells from the sple-
en occurs to meet the requirement for oxygen. This increases 
the RBC, HCT, HGB and MCV values. During exercise, some 
fluid leaves the vessels and goes between the tissues. This inc-
reases the red blood cell and hemoglobin density in the blood. 
Many studies have reported increased RBC, HCT, MCV, HGB 
values in the case of  acute exercise (7, 8, 14,  24, 29, 33). In 
the present study, there was an increase in RBC, HCT, MCV, 
HGB values in the dogs with and without ankyloglossia after 
acute strenuous exercise compared to resting state, which is 
consistent with other studies. 

It has been reported that white blood cell count is increased 
during acute exercise, and the reason for this is related to the 
change in catecholamines and hemodynamics (8, 13, 25, 34). 
In the present study, there was an increase in WBC values in 
the dogs with and without ankyloglossia after acute strenuous 
exercise compared to resting state, which is consistent with 
other studies.

It has been reported that the serum glucose level is dec-
reased during acute strenuous exercise and accordingly, pro-
tein breakdown (proteolysi) increases and total protein and 
albumin levels are decreased (5).  It has been reported that 
protein catabolism slightly  increases and total protein level is 
decreased during acute strenuous exercise (4, 9, 11, 15). In the 
present study, the serum glucose, albumin and TP levels were 
lower in the dogs with and without ankyloglossia after acute 
strenuous exercise compared to resting state, which is consis-
tent with other study results.

It has been reported that oxidative stress is increased in ca-
ses of  acute exercise and intense exercise, and SOD and MDA 
levels are increased due to increased oxitative stress (1, 6, 26, 
32). In the present study, the SOD and MDA values were hi-
gher after acute strenuous exercise compared to resting state, 
which is consistent with other study results.

 The exercise studies on Kangal shepherd dogs found that 
HR, RR, RT values were increased after exercise compared to 
resting state (20, 22). In the present study, these values were 
reported to be increased in the Kangal shepherd dogs with and 
without ankyloglossia after acute strenuous exercise compared 
to the resting period. However, when the groups were evalua-
ted within themselves, it was found that the RR and RT values 
were increased more in the Kangal shepherd dogs with anky-
loglossia. This increase is due to the fact that the body tempe-
rature cannot be lowered since the tongue does not completely 
come out in animals with ankyloglossia and the respiratory rate 
is increased to provide thermoregulation. 

In conclusion, acute strenuous exercise affects physiological 
data more in dogs with ankyloglossia and increased respiratory 
rate in dogs with ankyloglossia during exercise is not sufficient 
to adjust the thermoregulation.

CONCLUSION

Ankyloglossia condition affects physiological data more in 
Kangal shepherd dogs during exercise and causes the body 
temperature to increase more. It will be useful to consider the-
se parameters in exercise types and treatments for dogs with 
ankyloglossia. 
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