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A B S T R A C T  
Background: Serum CK level and SaO2 have significant role during 
exercise. The higher the muscle mass the higher will be its damage 
after exercise.  
Objectives: To find out the Post Exercise CK & SaO2 levels in 
relationship of BMI among healthy university individuals as an attempt to 
establish normal reference ranges.  
Materials & Methods: 200 participants including 50% Males and 50% 
females SaO2 was measured by Pulse Oximeter and 3 ml blood was 
drawn prior to exercisetorun3 Km on a treadmill for serum CK level on 
Spectrophotometer. SaO2 was recorded immediately after exercise while 3 
ml blood was drawn after 4 hours of exercise. Data analyzed on SPSS 
version 20.0. 
Results: In females and males, the mean post exercise CK and 
SaO2values were found to be significant with the p-value of <0.05. 
While there was a non-significant Pearson correlation coefficient was 
found with Post SaO2 in males with r=0.144, p=0.15 and in females 
with the BMI r=0.109, p=0.28 and Post exercise CK r=0.187, p=0.06. 
Conclusion: The strenuous exercise among non-athletes has indicated 
significant changes of CK and SaO2 due to changes in BMI among both 
genders.  
Keywords: Creatine Kinase (CK), Body Mass Index (BMI), Percent 
Oxygen Saturation (SaO2). 
 

Introduction 
 

Creatine Kinase (CK) is found in two types; cytosolic and 
mitochondrial. The tissue specific mainly localized in 
muscle and brain, so called cytosolic CKs, they exist as 
homo-dimers (MM-CK and BB-CK) under physiological 
conditions, conjointly there is one more hetero-dimer 
(MB-CK) type that comprises of muscle (M) and brain 
(B) monomers.1 CK catalyses the reversible transfer of a 
phosphate group from Phosphocreatine to ADP.2 High 
CK is an important indicator of muscular damage.3 
Muscular damages at the level of the sarcolemma, Z 
discs, or both4 and may cause due to low intensity work 
done5or high intensity work done.6 

The life is ruled by the most Oxygen Saturation(SaO2),7 
which is the vast process of taking in, utilization, and pay 
off.8 The oxygen saturation is the statistical average of the 
entire oxygen bound to haemoglobin, relative to the total 
amount that can be bound;9furthermore, it establishes a 
significant indicator of cardio-respiratory status.[10] The 
concentration of oxygen in arterial blood is expressed in 
mL of oxygen per 100 mL of blood, while the 
arterialSaO2 represents the overall percentage of binding 
sites on haemoglobin which are occupied by oxygen. In 
healthy individuals SaO2 is 96%-98%.The highest 
volume of oxygen the blood carries when fully saturated 
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with haemoglobin is approximately 20 mL oxygen per 
100 mL of blood.11 

Therefore, the significance of present study was to 
establish normal reference ranges of Post Exercise CK & 
SaO2 levels among healthy university individuals of 18-
24 Years in relationship to BMI. 

Materials and Methods 
The study was comparative cross-sectional & carried out 
in the Department of Physiology at Baqai Medical 
University from 15th September, 2014 to 26th February, 
2015. It was approved by the Ethical Committee of Baqai 
Medical University. The study included 200 adult healthy 
individuals, 100 males with the age ranges from 18-24 
Years and 100 females with the age ranges from 18-24 
Years, who have no known co-morbid. The written 
consent was obtained from every individual prior to the 
study briefing the significance of the research procedure. 
The history was also obtained from every individual prior 
to the study in which their personal details, medical 
record, family background, socio-economic status, diet 
and physical activity was asked. The anthropometric 
parameters were also measured and BMI (kg/m2) was 
calculated according to the WHO standard criteria; 
underweight<18.5, normal 18.5-24.99, overweight 25-
29.99, obese ≥30.[12] 

All the participants after rest of 15 minutes were invited 
for exercise protocol. Process of handling the treadmill 
Model No: SPR-OMA 8300 was demonstrated to the 
participant and they were allowed to run for 3 Kilometres 
for approximately 35 minutes. Participant was instructed 
to start walking on it with a slow speed of around 2 km/hr 
so that the body gets warmed up, gradually the treadmill 
speed was increased up to 4 km/hr to start jogging and 
then to a speed of 7 km/hr for running.13 Speed was 
adjustable according to participants’ will. As the 
participant finished the covered distance, treadmill speed 
gradually stopped, allowing the participant to sit on a 
chair. Immediately after exercise, SaO2 was measured by 
using the Pulse Oximeter, Model no: A320, Shenzhen 
Aeon Med, following the methods described by Berry & 
Seitz, 2012. 4 It was attached to the index finger of the 
left hand of subjects. 
Biochemical analysis was made on Spectrophotometer 
Model No: NV 201 Henan Hi-Tech Instruments Co-Ltd, 
at the wavelength of 340 nm & at a constant temperature 
of 25° Cafter 4 hours of exercise protocol using Kit of 
CK-NAC SPINREACT SPAIN reference number: 

BEIS01-1, dated 26/03/11 by drawing the blood again to 
measure the CK level.  
STATISTICAL ANALYSIS: Data were stored and 
analyzed using Statistical Package for Social Sciences 
(SPSS) version 20.0. The mean with standard deviation 
were reported for height, weight, BMI, SaO2 and CK. A 
paired sample t-test was used to see the mean difference 
of SaO2 (%) and CK (U/L) at post levels, these test were 
also used by taking the confounding effect of BMI by 
using Pearson correlation coefficient, all p-values less 
than 0.05 were considered as significant. Sample size was 
calculated by 

Results  
In the present study, the anthropometric parameters were 
observed in 200 subjects (N=100 for both genders) to 
conclude the sustainable performance criteria of the 
individual. The mean height of males was 171.710 cm 
and 161.400 cm of females, the mean weight of males 
was 64.76 Kg and 52.79 Kg of females while the mean 
BMI was 22.0413 Kg/m2 in males and 20.215 Kg/m2 in 
females (Table I). 
Table I: Anthropometric Parameters of Participants 
(n=200) 
Gender N=200 Characteristics Mean & S.D 
 
Female 

 
100 

Height (cm) 161.400 ± 7.96 
Weight (Kg) 52.79±10.082 
BMI (Kg/m2) 20.215±3.348 

 
Male 

 
100 

Height (cm) 171.710±9.269 
Weight (Kg) 64.76±11.588 
BMI (Kg/m2) 22.040±4.046 

In the present study, the mean post exercise CK and 
SaO2 values of males were 131.176±24.719U/Land 
94.47±4.155%,respectively among 18 Underweight 
participants, 153.333±13.165U/L and 95.44±1.632% 
respectively among 59 Normal BMI, 148.05±18.052U/L 
and 94.142±3.037% among 21 Overweight, and 
140±2.828U/L and 93.333±2.309% respectively among 2 
Obese participants. The p-value was <0.01 which is 
significant by using t-test. Whereas in females the mean 
post exercise CK and SaO2 values were 
89.264±11.018U/L and 94.5±1.926% respectively among 
34 Underweight participants, 96.896±11.035U/L and 
95.103±1.618% respectively among 58 Normal BMI,  
90±10.954U/L and 93.5±1.224% respectively among 6 
Overweight, and 89±0U/L and  90±0%respectively  
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among 2 obese participants. The p-value was < 0.01 
which is significant by using t-test.(Table II). 

Among 100 males and females, a statistically significant 
correlation was found with the BMI values of males 
(r=0.204, p=0.04, SD= 4.046) & non-significant 
correlation of females (r=0.109, p=0.28, SD= 3.348). A 
significant correlation was found in the post exercise CK 
values of males (r=0.299, p= 0.002, SD= 19.047) & non-
significant correlation of females (r=0.187, p=0.06, 
11.411). In contrast, there was a non-significant 
correlation with post exercise SaO2 of males (r=0.144, 
p=0.15, SD 2.592) & significant correlation of females 
(r=0.201, p= 0.04, SD= 1.861). 
Table III: Pearson Correlation Matrix 

Parameters Male Female 

BMI 
r 0.204 0.109 

p-value 0.04* 0.28** 
SD 4.046 3.348 

Post Exercise 
CK 

R 0.299 0.187 
p-value 0.002* 0.06** 

SD 19.047 11.411 

Post Exercise 
SaO2 

r 0.144 0.201 
p-value 0.15** 0.04* 

SD 2.592 1.861 
*p-value was significant <0.05 
**p-value was non-significant >0.05  

Discussion 
The exercise has vast relation with the physiological 
aspect of our body; it is also dependent on the individual 
endurance capacity and the time, intensity and quality of 
exercise done. The high serum concentration of CK is an 
important indicator in the diagnosis of some pathological 
conditions of the muscles 15 including skeletal muscle 
fibre damage, 16 neuromuscular disease, and muscle 
injury due to strenuous exercise, high fever and systemic 
disorders like connective tissue disorders, renal failure 
and viral infection.17 The present study describes the 

correlation of Post exercise CK and oxygen saturation 
with BMI of total of 200 healthy adults (Males=100, 

Females= 100). Notably BMI levels, when designed 
through Pearson correlation coefficient, were found that 
there was a significant correlation (r=0.204, p=0.04) in 
males and non-significant correlation (r=0.109, p=0.28) 
in females. It was found that the males have greater 
muscle mass than females with more muscle damage in 
males therefore p value for female was non-significant 
and it has been supported by previous study.18 It is also 
reported that subjects with normal BMI have higher CK 
levels than those with the overweight and obese which 
clearly indicates that due to greater muscle mass, the CK 
levels are slightly higher in the post exercise CK levels 
among the group of Normal BMI as compared to 
overweight and obese. Therefore, results of our study 
have supported the result of previous study.19 
The Pearson correlation coefficient for Post exercising 
CK levels, was found that there was a significant 
correlation (r=0.299, p=0.002) in males and non-
significant correlation (r=0.187, p=0.06) in females. As 
the CK levels are higher in males than females and it is 
more marked in males, blacks, untrained people, 
eccentric muscular contractions and downhill running. 
The mean CK levels vary with the age, gender, race, 
muscle mass, physical activity and climatic condition. 
The results of our study support the previous studies. 20, 

21, 22 therefore p value for female was non-significant 
because of less muscle strength and mass than males.23, 24 
In the present study, the exercise was strenuous as all 
participants were untrained, non-athletes. Therefore, the 
SaO2 should fall even further as the BMI is increased 
from normal to obese. This was seen in a recent study in 
obese adolescents where the SaO2 can be reduced from 
94%-98%25 in relation to high BMI and was higher in 
more obese individuals during exercise. The results of 
our study were supported by the previous study.26 
However, the depicted values of Pearson correlation 
coefficient table indicates a non-significant values 

Table II: CK (U/L) AND SaO2 (%) At Post Exercise Level in Males And Females According to BMI 
Gender BMI N Post Exercise CK (U/L) Post Exercise SaO2 (%) P value 

Males 

Underweight 18 131.176±24.719 94.47±4.155 <0.01* 
Normal 59 153.333±13.165 95.44±1.632 

Overweight 21 148.05±18.052 94.142±3.037 
Obese 2 140±2.828 93.333±2.309 

Females 

Underweight 34 89.264±11.018 94.5±1.926 <0.01* 
Normal 58 96.896±11.035 95.103±1.618 

Overweight 6 90±10.954 93.5±1.224 
Obese 2 89±0 90±0 
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(r=0.144, p=0.15) with Post exercise SaO2 levels in males 
and a significant correlation (r= 0.201, p= 0.04) in 
females. Therefore, the results of our study support the 
previous study where the alteration in oxygen saturation 
is dependent on the changes in muscle mass with respect 
to the height and age of the individual.27 
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Conclusion 
By analysis it is affirmed that the SaO2 and CK has major 
impact on activity and both variables have opposite 
impacts after activity in both age gatherings of males and 
females. SaO2 levels are diminished while CK levels are 
higher after activity. Consequently, SaO2 and CK are 
essential markers in the post exercising state. However, 
the alteration of CK is much dependent on gender and 
muscle mass. The CK levels are higher in subjects having 
greater BMI, while in the post exercising CK levels there 
was a variation among two groups of males and females.            
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