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Subject information sheet 

University: Comenius University in Bratislava 

Faculty: Faculty of Physical Education and Sport 

Subject code:  Subject title: Exercise Physiology 

Type, range and method of educational activities: 1 hour of lectures / 2 hours of seminars 

per week, presence method 

 

Number of credits: 2 

Recommended semester/trimester of study: 4th semester sport, nutrition and health, 

coaching, fitness trainer 

5th semester coaching and teaching of physical and sports education, sport, nutrition and 

health and teaching of physical and sports education 

 

Degree of study: I. 

Course prerequisites: Human Physiology 

Conditions for completing the course: Attendance at 80% of practical exercises and 80% 

of lectures. 

Choice test with success 

 A - 100 to 92 points, B - 91 to 84 points, C - 83 to 76 points, D - 75 to 68 points,  

E - 67 to 60 points, FX - 59 points or less 

 

Learning outcomes:  

The student masters the structure of a muscle cell and the function of its basic components. He 

knows the basic mechanisms of muscle contraction and the processes of energy production for 

muscle work. Understands the time sequence of individual energy production processes 

depending on the intensity of physical activity. 

He knows the individual limiting factors of energy production in the process of anaerobic 

glycolysis and the burning of sugars and fats. 

Understands how organ systems work that "assist" muscles in generating energy, especially 

the cardiovascular, respiratory and hormonal. 

He knows the mechanisms of thermoregulation during physical activity, masters the basics of 

control of muscle activity by the central nervous system and regulation of the activity of 

internal organs by the autonomic nervous system. 

He masters adaptive changes of individual organ systems during systematic training of 

endurance and strength character. He is ready to creatively apply the acquired knowledge to 

the creation of exercise programs aimed at increasing performance and promoting health. 

 

Course contents: .  

1. Subject of physiology of physical exercises, structure of muscle fiber, transmission of 

excitement, mechanism of muscle contraction, types of muscle fibers. 

2. Energy sources for muscle work, basic biochemical reactions of anaerobic glycolysis and 

aerobic metabolism. 

3. Fats, sugars, proteins and alcohol as energy substrates for ATP recovery, energy value and 

energy equivalent. 

4. Function of the respiratory system during physical activity, minute ventilation, tidal volume, 

physical and physiological principles of respiratory gas exchange, oxygen transport through 

the blood, adaptive changes during systematic training. 

5. Parameters of cardiovascular functions at rest and during physical activity, adaptive 

changes of the cardiovascular system during various forms of training, dilatation and cardiac 

hypertrophy. 

aspi://module='ASPI'&link='614/2002%20Z.z.'&ucin-k-dni='30.12.9999'


Príloha č. 1 k vyhláške MŠVVaŠ SR č. 155/2013 Z. z., ktorou sa mení a dopĺňa vyhláška MŠVVaŠ SR č. 614/2002 Z. z. 

2 

 

6. Changes in blood volume and composition during exercise and systematic training, 

physical and physiological nature of hemoglobin concentration manipulation, the effect of 

hypoxia, hypobaric and normobaric hypoxia. 

7. Hormonal changes during physical activity, the influence of systematic training, the 

practical significance of changes in the hormonal system due to regular physical activity. 

8. Basics of morphology and physiology of the immune system, consequences of weakened 

immunity during excessive training and the possibility of influence. 

9. Maximum oxygen consumption, measurement principle, principles of determining VO2 

max, share of heredity and training, possibilities of influencing VO2 max by training 

10. Physiological mechanisms involved in oxygen transport and utilization, limiting 

mechanisms of maximum oxygen consumption in patients, healthy individuals and endurance 

athletes. 

11. The body's response to progressively increasing load intensity, physiological conception 

of aerobic and anaerobic threshold, maximum lactate equilibrium, physiological principles 

and methods of determination. 

12. Energy expenditure, direct and indirect energy measurement, estimation of energy 

expenditure according to heart rate - conditions and pitfalls. 

13. Mechanical efficiency of muscle work, assessing the effectiveness of horizontal forms of 

locomotion, economics of running, walking, cycling, rowing, swimming. 

14. Basics of physiology of muscle strength, the concept of motor unit, adaptive changes in 

strength training, the role of neuroregulatory mechanisms and hypertrophy, basic types of 

muscle contraction, the concept of muscle performance, the "stretch shorthering cycle", its 

nature and practical significance, plyometric training. 

15. Thermoregulation under physical activity, the concept of effective temperature, the failure 

of thermoregulation. 

 

Lectures 

Topic 1 and thesis 

Subject and brief history of exercise physiology, muscle fiber structure, contractile proteins, 

sarcoplasmic reticulum, mitochondria, transmission of excitation from nerve fiber to muscle, 

propagation of excitation in muscle cell, mechanism of muscle contraction, role of calcium, 

types of muscle fibers, their basic morphological, biochemical and functional characteristics, 

muscle biopsy. 

 

Topic 2 and thesis 

Energy sources for muscle work, importance of ATP, CP, basic biochemical reactions of 

anaerobic glycolysis and aerobic metabolism, activation rate, capacity, time course and 

interconnection of individual energy systems, McArdl's disease as an example of a genetic 

disorder of energy production in the process of anaerobic glycolysis. 

 

Topic 3 and thesis 

Fats, sugars, proteins and alcohol as energy substrates for ATP recovery, concepts of energy 

value and energy equivalent and their practical significance, reserves of fats and sugars in the 

body and their oxygen requirements in energy production, advantages and disadvantages of 

fats and sugars as an energy source, factors influencing their share in energy coverage of 

physical activity, renewal of energy resources 

 

Topic 4 and thesis 

Function of the respiratory system during exercise, mechanical principles of pulmonary 

ventilation, minute ventilation, respiratory volume and respiratory rate at rest and during 

exercise, physical and physiological principles of respiratory gas exchange on the aleveolo-
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capillary membrane and muscle capillaries, oxygen transport by blood, hemoglous saturation 

curve for oxygen and carbon dioxide, Bohr effect, shift of saturation curve and its influence on 

oxygen transport through the blood, adaptive changes during systematic training. 

 

Topic 5 and thesis 

Cardiovascular system function during exercise, parameters of cardiovascular function 

(systolic volume, heart rate, minute volume) at rest and during exercise, Frank Starling's 

mechanism, basics of neurohumoral regulation of heart activity, respiratory arrhythmias, 

heart rate variability, systolic changes and diastolic blood pressure during endurance and 

strength, adaptive changes of the cardiovascular system during various forms of training, 

dilatation and hypertrophy of the heart 

Topic 6 and thesis 

Changes in blood volume and composition during exercise and systematic training, "sports 

anemia", hemoglobin concentration and its importance for blood transport capacity, clinical 

anemia, physical and physiological nature of hemoglobin concentration manipulation, blood 

transfusions, influence of hypoxia, hypobaric and normobaric hypoxia, and its derivatives, 

blood clotting and exercise. 

 

Topic 7 and thesis 

Hormonal changes during exercise, catecholamines, testosterone, cortisol, growth hormone 

and insulin, importance of character, intensity and volume of load, morphological and 

functional adaptive changes of the hormonal system during systematic training, sensitivity of 

cells to insulin and its secretory response after glucose administration, effect of systemic 

training, the practical significance of changes in the hormonal system due to regular physical 

activity. 

 

Topic 8 and thesis 

Basics of morphology and physiology of the immune system, humoral and cellular immunity, 

acute reactions of immune mechanisms during physical activity and their long-term changes 

during systematic training, influence of character, intensity and volume of physical load, 

(open window theory), consequences of weakened immunity during excessive training and 

possibilities of influence. 

 

Topic 9 and thesis 

Maximum oxygen consumption, measurement principle - basics of spiroergometry, the 

concept of VO2 max and maximum aerobic performance, principles of determining VO2 max, 

absolute and relative values, their practical importance in sports and clinical medicine, values 

in individual sports, heredity and training, possibilities of influencing VO2 max training, the 

importance of the intensity of the volume and the nature of the load. 

 

Topic 10 and thesis 

Physiological mechanisms involved in oxygen transport and utilization (pulmonary 

ventilation, alveolar-capillary oxygen diffusion, cardiac output, hemoglobin concentration, 

oxygen extraction and cellular metabolic capacity) - their importance as potential limiting 

factors of maximum oxygen consumption, limiting mechanisms of maximum oxygen 

consumption in patients, healthy individuals and endurance athletes. 

Topic 11 and thesis 

The body's response to progressively increasing load intensity, changes in activation of 

individual types of muscle fibers and the nature of energy coverage of muscle work, 

physiological concept of aerobic and anaerobic threshold, aerobic-anaerobic transition, 

maximum lactate balance, its physiological nature and manifestations of fixed and individual 
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changes in ventilation and respiratory parameters with a gradual increase in load intensity. 

ventilation threshold,, physiological principles and methods of determination. 

 

Topic 12 and thesis 

Energy expenditure, direct and indirect energy measurement, energy intensity of individual 

physical activities, the importance of the size of activated muscle groups, estimation of energy 

expenditure according to heart rate - conditions and pitfalls, monitors on the accelerometric 

principle and other forms of quantification of physical activity. 

 

Topic 13 and thesis 

Mechanical efficiency of muscle work, definition of the term, "gross", "pure" and "delta" 

mechanical efficiency, assessment of the effectiveness of horizontal forms of locomotion, 

running economy, walking, cycling, rowing, swimming - the importance of technology, 

heredity, the impact of training, practical importance in terms of competitive and recreational 

sports 

 

Topic 14 and thesis 

Basics of muscle strength physiology, the law of "all or nothing", the concept of motor unit, 

regulation of muscle contraction force - temporal and spatial summation, adaptive changes in 

strength training, the share of neuroregulatory mechanisms and hypertrophy, basic types of 

muscle contraction, the concept of muscle performance, strength relationship and muscle 

contraction rate, stretch shorthering cycle, its nature and practical significance, plyometric 

training. 

 

Topic 15 and thesis 

Thermoregulation during physical activity, physical principles and physiological mechanisms 

of thermoregulation, their importance and share during physical activity in various climatic 

conditions, the concept of effective temperature, failure of thermoregulation - manifestations, 

consequences, principles of prevention. 

 

 

Exercises 

 

1. Maximum anaerobic alactate power on a jump ergometer. Indirect determination of the 

proportion of fast muscle fibers. 

 

2. Measurement and registration of heart rate - palpation, ECG, cardiotachometer, sports 

tester. Heart rate during exercise - PWC170, PWC150, PWC130. 

 

3. Oxygen consumption. Basic principles of measuring ventilation and oxygen concentration 

in exhaled air, instrumentation, correction of values according to atmospheric conditions. 

 

4. Spiroergometric parameters at graded load on a bicycle ergometer, VO2 max. 

 

5. Aerobic and anaerobic threshold, lactate curve 

7. Conconi test. 

 

8. Mechanical efficiency of muscle work 

 

8. Economics of running 
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9. Energy expenditure 

 

10. Oxygen deficit, equilibrium, oxygen debt 

 

11. Maximum muscle performance 

 

12. Fulfillment of credit requirements, control test 

 

 

Recommended literature: Hamar, D., Lipková, J .: Physiology of physical exercises. 

Comenius University, Bratislava, 2001. 

 

Language, knowledge of which is necessary to complete the course: 

English 

Notes:  

Evaluating history: 

Total number of evaluated students: 0 

A B C D E FX 
 

Lecturer:. Mgr. Ľubica Bohmerová, PhD. 

Last modification: 28.10.2021 

Supervisor: prof. PaedDr. Tomáš Kampmiller, PhD., doc. Mgr. Marián Vanderka, PhD.,  

prof. MUDr. Dušan Hamar, PhD., doc. PaedDr. Janka Peráčková, PhD. 
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