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Abstract 

The aim of this study is to make a comparison of some blood parameters of the elite level strength athletes in two different 

branches. The resent study included 30 female and 30 male subjects at the ages of 18-22. Twenty of them (10 female and 10 

male) were elite long distance athletes and other 20 of them (10 female and 10 male) were elite ski-racer athletes. Twenty 

subjects were sedentary (10 female and 10 male). They did not have any sport experience. Blood samples were taken at the 

resting state after briefing the test subjects during the period of competition. 5 ml blood samples taken from the forearm were 

collected in EDTA tubes at 10.00-11.00am and biochemical analyzes were performed at the Central Laboratory of Biochemistry 

in Agri State Hospital. In the analysis, Shapiro Wilk, Mann-Whitney and Kruskal-Wallis tests were used. According to the 

biochemical results of male athletes, while there is no significant correlation between the values of Glucose, ALT, Triglycerides, 

Cholesterol, HDL, LDL, FE Binding Capacity, Creatinine Kinase and MG, a significant correlation were found in the BUN 

value between skiers with athlete and control groups, in the Albumin value between athlete and control groups, in the NA 

value between athlete and control groups, in the AST value between athlete and skiers groups, in uric acid value among all 

groups, in CA value among all groups, in creatinine value among all groups. According to the biochemistry results of female 

athletes located in skiers, athlete and control groups, a statistically significant difference was observed between control and 

skier groups in terms of CA value (p=0.04). There are meaningful differences between the control and athlete groups and 

between control and skier groups in terms of Creatinine Kinase value (p=0.00). There was not any significant correlation 

between the groups compared to the other parameters. When athletes in the control and experimental groups were compared 

among themselves, significant differences have been found in some blood parameters but it has not been observed any 

differences in some other parameters. 
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INTRODUCTION 

Endurance Training is physical and 

psychological performance carried out to increase 

technical and tactical skills through physical and 

motivational capability. That is, endurance is a 

method of systematic preparation for making 

athletes reach the highest sportive activity. Physical 

activity is an important function for living 

organisms. It may affect hematologic and 

biochemical parameters as well as several systems. 

Hematologic and biochemical levels may also play 

an important role in human adaptation to training, 

in adaptation of cardiovascular activity and in 

arrangement of physical impulse such as physical 

and physiologic balance in addition to several other 

factors (6). Exercises provide athlete body with 

resistance, increase effort and strength and put off 

exhaustion. Physiologic and biochemical reserves 

directly affect current strength and endurance. 

Recognition of physical and biochemical reserves 

and observation of their effect on training or 

practices are vital. Several research show that 

biochemical blood parameters significantly affect 

performance. Hematologic and biochemical 

parameters (Bun, Albumin, Na, Ast, Alt, Uric acid, 

Ca, Creatinin) may vary depending on type, 

intensity and duration of exercise (23). Hematologic 

and biochemical values measured during and 

subsequent to intense exercise may vary because of 

variations such as exercise type, sex, age, ambient 

conditions and nutrition. Athletes reveal 

hematologic variations in long-lasting exercises (10). 

Adult females are exposed to iron loss in high 

amounts in menstrual periods through less rate of 

hemoglobin. Various blood parameters may vary 

depending on iron loss (37). Bayram et al. found that 

there is a significant difference in the values of 
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cortisol and folate in female athletes and female 

skiers when the values of sportsmen and sedanters 

are compared in the study they performed and this 

difference may be based on more intense training of 

athletes than skiers. Cortisol, Ferritin, Free T4, 

Folate, and vit B12 values were found statistically 

higher in male group. This difference can be 

attributed to the higher loading of men's training 

load, muscle structure, male hormone and vital 

capacities, and supports my work (9). Intense 

exercise is known to incur several levels of damage 

in muscles. Particularly, research on detection of 

damage in skeletal muscle are currently in place 

(26,27). Exercises increase the workload on heart, 

and the type of exercise specifies the size of this 

workload. ALT alanine aminotransferase and AST 

aspartate aminotransferase are sensitive indicators 

for damage of liver and muscle cells, so the effects of 

chronic exercise on ALT and AST are under research 

(29). The effects of chronic exercises on biochemical 

parameters may vary depending on features of 

individuals, their physical conditions, duration and 

intensity of exercise and various lipid values. 

According to the study, female and male athletes in 

both athlete groups were subject to observation of 

some hematologic and biochemical parameters in a 

period when they prepared for selection of national 

team, and how intense exercises affect some 

hematologic and biochemical levels of female ski 

racers and female athletes and male ski racers and 

male athletes is aimed to be detected. Similar to our 

study results, a study of elite kickboxing athletes 

and boxers reported a statistically significant 

increase in serum AST and ALT levels after 

intensive exercise (8,25). 

Short-time and long-time exercises cause 

significant changes in structure and functionality of 

a body. Exercise is accepted to be necessary for 

optimally sustaining structure and functionality of 

muscle, bone, articulation, cardiovascular system for 

any interval of age. The ones making regular 

endurance sport activities are rarely subject to 

diseases such as coronary artery diseases, 

hypertension and diabetes, such children are more 

apt to grow healthily, and elder people live more 

comfortably and self-sufficiently (3,5,15,19). 

Exercises provide body with resistance, increase 

strength and putting of exhaustion. Physiologic and 

biochemical reserves directly affect current strength 

and endurance. Recognition of physical and 

biochemical reserves and observation of their effect 

on training or practices are vital. Many research 

show that blood biochemical parameters 

significantly affect performance (AST, ALT, HDL, 

Glucose, Triglyceride, hematocrit, BUN, Albumin, 

na, ALT, AST, Uric acid (4,13,31,32). The resent 

study aimed to compare some blood parameters in 

elite long distance athletes, elite ski-racer athletes 

and sedentary. 

MATERIALS & METHODS 

Population of Study  

The resent study included 30 female and 30 

male subjects at the ages of 18-22. Twenty of them 

(10 female and 10 male) were elite long distance 

athletes and other 20 of them (10 female and 10 

male) were elite ski-racer athletes. They were 

athletes of Ağrı Youth Services and Sports 

Provincial Directorate. Twenty subjects were 

sedentary (10 female and 10 male). They did not 

have any sport experience. 

Blood Tests 

Blood samples are taken in a period of 

competition of athletes upon acknowledgment. Test 

subjects did not intake food or liquid as of 22:00 on 

the day before taking measurements. The blood 

samples are collected in 5 ml EDTA tubes from 

forearm in a relaxed position at 10:00-11:00 in 

morning. 

Biochemical Tests 

Biochemical analyses are made in Agri State 

Hospital Biochemical Center laboratory, and the 

values of pre-specified parameters (Blood Urea 

Nitrogen (BUN), Albumin, Sodium (Na), Glucose, 

Alanine Aminotransferase (ALT), Aspartate 

Transaminase (AST), Uric Acid, Triglyceride, 

Cholesterol, (HDL), Cholesterol (LDL), Fe B. Cap 

iron, Calcium (Ca), Chlorine (Cl), Magnesium (Mg) 

and Creatinine, Creatinine Kinase (CK)) are detected 

in the biochemical laboratories. 

Statistical Method 

The statistical analyses for the study were 

conducted using the SPSS 19.0 statistic packet 

program. The descriptive statistics for permanent 

variables in the study were the mean and standard 

deviation (SD). A Shapiro Wilk test was used for 

normality analyses. Mann Whitney U test were used 

for 2-group comparison of variables without normal 

distribution, Kruskal Wallis test were used for 3- or 

more-group comparisons, and Bonferonni-corrected 

Mann Whitney U test were used for 2-sub-
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comparisons for significant variables. Yates Ki-

square test were used for group comparisons of 

categorical variables. Comparisons under value 

p=0.05 were accepted statistically significant for all 

statistical analyses in the study. 

RESULTS 

Table 1 shows that, according to the 

biochemical test results of the athletes in male ski 

racer, athlete and control group, there is no 

significant relationship between Glucose, ALT, 

Triglyceride, Cholesterol, HDL, LDL, FE Bon. 

Capacity, Creatinine Kinase and MG values, 

whereas BUN values shows significant correlation 

between ski racer and athlete group and control 

groups, Albumin shows the same between control 

group and athlete group, NA values between the 

control group and the athlete group, AST values 

between athlete group and ski racer group, Uric 

Acid values between all groups, CA values between 

all groups and Creatinine values between all groups. 

Table 2 shows that, according to biochemical 

results of the athletes in the female ski racer group 

and athlete group, there is a significant statistical 

relationship in terms of “Ca” between the groups 

“control” and “ski racer” (p=0.04). There is a 

significant statistical correlation between the groups 

“control” and “athlete” and between the groups 

“control” and “ski racer” in terms of “Creatinine 

Kinase” (p=0.00). There is a significant correlation 

between the groups observing other parameters. 

 

Table 1. Kruskal Wallis test comparison for biochemical parameters of male test subjects (Mean ± SD). 

Parameters Control Group Long-Distance Athlete Ski Racer Ki-square p 

Blood Urea Nitrogen (BUN) 13.93.7 16.32.0 19.03.0 9.016 0.01* 

Albumin 5.00.2 4.80.2 4.80.2 6.074 0.03* 

Sodium (Na) 141.40.9 139.11.1 139.41.8 9.742 0.01* 

Glucose 86.2513.21 87.4410.36 86.7810.56 0.088 0.96 

Alanine Aminotransferase (ALT) 26.1313.68 24.009.21 14.891.90 5.086 0.08 

Aspartate Transaminase (AST) 31.2515.91 38.6711.18 21.444.56 10.037 0.01* 

Uric Acid 5.700.78 4.631.05 5.931.05 7.210 0.03* 

Triglyceride 69.3826.60 81.3342.93 85.8952.09 0.389 0.82 

Cholesterol 138.5028.48 144.3314.00 140.7816.12 0.168 0.92 

Cholesterol (HDL) 47.004.69 54.0013.37 51.3311.09 0.912 0.63 

Cholesterol (LDL) 77.6327.45 74.6711.62 72.3312.17 2.186 0.34 

Fe Bon. Cap. 199.8857.94 217.4468.99 244.2260.47 2.129 0.35 

Calcium (Ca) 10.150.25 10.140.28 10.550.30 7.292 0.03* 

Chlorine (Cl) 101.291.95 100.441.17 100.981.63 0.891 0.64 

Magnesium (Mg) 1.90.2 1.80.1 1.80.1 5.201 0.07 

Creatinine 1.10.1 0.80.1 0.90.1 16.514 0.00* 

Creatinine Kinase 378.4275.4 499.3172.5 284.4179.8 4.806 0.09 

*p<0.05      

 

Table 2. Kruskal Wallis test comparison of biochemical parameters of female test subjects. 

Parameters Control Group Long-Distance Athlete Ski Racer Ki-square p 

Blood Urea Nitrogen (BUN) 11.12.9 14.43.8 13.62.7 4.66 0.10 

Albumin 4.80.5 4.70.2 4.60.3 1.70 0.43 

Sodium (Na) 139.92.1 139.01.4 140.11.7 1.72 0.42 

Glucose 90.7511.78 86.8912.04 79.5614.05 2.53 0.28 

Alanine aminotransferase (ALT) 12.003.25 19.679.39 14.116.64 5.27 0.07 

Aspartate transaminase (AST) 17.752.60 23.336.58 21.115.84 3.71 0.16 

Uric Acid 3.750.46 4.270.41 4.240.65 5.49 0.06 

Triglyceride 77.0039.37 71.7829.62 52.8923.04 1.91 0.39 

Cholesterol 158.5031.33 152.118.34 148.6721.59 0.04 0.98 

Cholesterol (HDL) 57.319.4 63.19.0 60.617.1 3.09 0.21 

Cholesterol (LDL) 81.413.7 75.38.9 77.418.0 0.57 0.75 

Fe Bon. Cap. 299.180.3 234.855.3 251.448.8 2.77 0.25 

Calcium (Ca) 9.70.4 10.10.6 10.30.3 6.71 0.04 

Chlorine (Cl) 102.22.0 101.31.4 102.31.0 3.37 0.19 

Magnesium (Mg) 1.80.1 1.80.1 1.70.1 4.62 0.10 

Creatinine 0.80.1 0.70.1 0.80.1 4.79 0.09 

Creatinine Kinase (CK) 96.034.1 175.469.6 222.3116.2 11.33 0.00** 

**p<0.01, *p<0.05      
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DISCUSSION 

The study shows that exercise programs incur 

significant increases and decreases in some blood 

levels of female and male athletes, which implies 

similarities with and differences from the support in 

several research. It is determined that it causes 

insignificant decrease in blood levels of male 

athletes, so it is stated that intra-blood hemolysis 

subsequent to mechanical trauma due to intense 

exercise may cause decreases. It is also stated that 

long-time exercise may adversely affect performance 

due to decrease in some blood levels. (36). However, 

it is accepted as favorable that findings derived are 

within normal health limits.  Particularly for the 

values of analyses such as Glucose, Total cholesterol, 

LDL-cholesterol, Triglyceride detected in the study, 

studies in decision limits are required. These 

approaches show that use of reference intervals 

derived within routine applications and promotion 

through new ideas and studies are some required 

processes. On the other hand, our study does not 

show significant difference in terms of female and 

male HDL cholesterol values. As a result of our 

study, we can report a statistically significant 

increase in serum total cholesterol, HDL-C and LDL-

C levels in kick boxing athletes after intensive an 

exercise but no significant difference in triglyceride 

levels. 

The study shows that male and female subjects 

have no significant difference in terms of liver 

enzymes AST and ALT. The results of this study, 

once again, shows that reference values may change 

with respect to the society the clinic laboratory 

provides service for. These differences may arise 

from sex, geographical position, socio-economic 

level and associatively nutrition, use of cigarette and 

alcohol and exercise. Therefore, each clinic 

laboratory should use reference intervals for their 

own society. A clinic laboratory should make the 

validation of reference values used as stated in 

accreditation documents arranged for its service 

terms and standards.   

Observing the blood levels of female ski racers 

and female athletes in the study (Table 1), a 

significant increase in Ca and Creatinine Kinase 

levels occur. 

Low level of Creatinine in females is not 

considered as a significant health problem in most 

cases. However, it may be an indicator of 

threatening disease in some cases. The blood levels 

of test subjects after 10 km. running shows a 

significant increase (p<0.05). It is stated that acute 

submaximal exercise increases blood levels 

significantly compared to pre-exercise values, and 

this increase is stated to be related to plasma loss 

due to exercises. Hazar et al. (21). Again, observing 

the blood levels of male ski racers and male athletes 

(Table 2), there is a significant difference in the 

levels of Bun, Albumin, Na, Ast, Uric acid, Ca, 

Creatinine (p>0.05). This significant difference of 

blood levels in males despite insignificance in this 

respect in females arises from lack of protein 

nutrition of females or high level of water before 

exercise or disobedience to warnings before blood 

tests. As their muscle metabolism is high due to 

intense exercise, some serum results may yield low 

values. Thus, it is considered that plasma loss is 

more rapidly tolerated or is formed in less amount 

(12,38). This means that intense exercises also lack in 

overcoming health problems, which is a remarkable 

finding. Similarly, Lien et al. (2006) declared no 

significant difference, after 12 weeks, in some 

parameter levels of 14 male and 23 female athletes 

making regular exercises for 12 weeks (18). Prior to 

and subsequent to a 2-week exercise program 

applied on 9 sedentary and 9 athlete test subjects, 

none of the groups showed a significant difference. 

The reason for this difference to be insignificant is 

considered to be related to intensity of the exercise, 

and this study is similar to our study (Gunay et al. 

2001). There are many studies about effects of 

exercise on hematologic parameters (20). It is stated 

that blood parameters affect type and intensity of 

exercises, and similarly exercise influences blood 

parameters. Exercise is one of the most intense stress 

the human body is exposed to. The study 

investigates how acute exercise affects some 

hematologic and biochemical parameters (2). A 

study on 7 sedentary test subjects after 4 weeks of an 

8-week exercise program, the values did not show a 

significant difference, but following weeks yielded 

significant increases. The reason for the findings to 

be significant in the following weeks despite 

insignificant values in the first 4 weeks is considered 

to be related to the fact that the athletes are more 

trained as time elapse. The current study considers 

that the values of all athletes does not have 

significant difference and there is a decrease because 

of intensity of exercise or altitude of the exercise 

place (35). The study carried out in Olympic athletes 

shows that blood levels of athletes in sport branches 

where endurance is important are higher than 
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others. The current study also shows similarity to 

literature considering that the findings derived from 

the athletes participated are trained. On the other 

hand, (28). The acute measurements taken after 1999 

Beppu-Oita Mainichi marathon from 32-year-old 

marathon runners yielded significant increases in 

total number of leucocytes and leucocyte rates.  

The study detected a significant difference on 

some values of female athletes in acute exercise 

(p>0.05) while some values showed significant 

decrease. 

Some blood values of male athletes are more 

significant compared to female athletes (p>0.05). 

Studies promoting the research are similar with the 

literature. The region of living, sex, age, nutrition 

habits, method used in test measurement and many 

related factors affect reference values.  

Although the results of the study are within the 

limits determined for normal people, several studies 

show that blood parameter levels of athletes are 

lower than the same of other people (14,16,24,39). 

In conclusion, observing the blood parameters 

of long-distance runners and ski racers, the male 

athletes in the ski racers, athlete and control groups 

show no significant correlation between Glucose, 

ALT, Triglyceride, Cholesterol, HDL, LDL, FE Bon. 

Capacity, Creatinine Kinase and MG values 

according to biochemical results while ski racer and 

athlete and control groups show correlation in terms 

of BUN values, ski racer and athlete groups in terms 

of Albumin values, control and athlete groups in 

terms of NA values, athlete and ski racer groups in 

terms of AST values, all groups in terms of Uric 

Acid values, all groups in terms of CA values and all 

groups in terms of Creatinine values showed 

significant correlation. According to biochemical 

results of female ski racer, athlete and control 

groups, there is a statistical significant difference 

between the groups “control” and “ski racer” in 

terms of “Ca”. There is a statistical significant 

difference between the groups “control” and 

“athlete” as well as between the groups “control” 

and “ski racer”. There is no significant correlation 

between the groups in terms of other parameters. 
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