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Theoretical exam 
1. Homeostasis. Control systems of the body – characteristics. Negative feedback mechanism. 

2. Cell membranes. Transport of substances through cell membranes.  

3. Membrane potential. Resting membrane potential of nerves. 

4. Nerve action potential. Propagation of the action potential. Conduction velocity. 

5. Signal transmission in nerve fibers. Excitation - the process of eliciting the action potential. 

Threshold for excitation, refractory period. Inhibition of excitability. 

6. Organization and functions of the nervous system. Types of synapses. Electrical synapses.  

7. Characteristics of transmission in chemical synapses.  

8. Synaptic transmitters. Membrane receptors. 

9. Generation of postsynaptic potentials. Generation of action potentials in the axon. Neuronal 

inhibition - types. Neuroglia. 

10. Characteristics of postsynaptic potentials. Spatial and temporal summation in neurons. "Facilitation" 

of neurons. Characteristics of synaptic transmission. 

10. Transmission and processing of signals in neuronal circuits. Convergence, divergence, reverberating 

circuits. Reflexes - types. 

11. Organization of the autonomic nervous system. Location of autonomic ganglia. Characteristics of 

sympathetic and parasympathetic function - transmitters.  

12. Characteristics of sympathetic and parasympathetic function - receptors.  

13. Sympathetic or parasympathetic tone. Denervation effects. Autonomic reflexes.  

14. Effects of the autonomic nervous system on organ system function." Stress" response of the 

sympathetic nervous system. Control of the autonomic nervous system. 

15. Structure of skeletal muscle. General and molecular mechanism of muscle contraction. Summation of 

contractions. Relation between muscle length and tension of contraction. 

16. The neuromuscular junction. Excitation-contraction coupling. Energy sources for muscle contraction.  

17. Characteristics of of smooth muscle. Excitation-contraction coupling. Types of smooth muscle. 

18. Control of smooth muscle contraction.  

19. Physiology of cardiac muscle. Origin and spread of excitation within the heart. Conduction of the 

cardiac action potentials. 

20. Action potentials of cardiac tissues. Excitability and refractory periods.  

18. Autonomic effects on the heart.  

19. Myocardial cell structure. Excitation-contraction coupling.  



20. Contractility. Mechanisms of changing contractility. 

21. The cardiac cycle.  

22. Cardiac volumes. Stroke volume, cardiac output, ejection fraction.  

23. Heart valves. Heart sounds. Relationship of the heart sounds to heart pumping.   

24. Regulation of heart pumping. Relationship between cardiac output and venous return. Frank-Starling 

mechanism. Effect of ions on heart function.  

25. The electrocardiogram (ECG). ECG leads. Characteristics of the normal ECG. 

26. Hemodynamics. Types and characteristics of blood vessels. Velocity of blood flow.  

27. Relationships between blood flow, pressure and resistance. Resistance to blood flow. 

28. Pressures in the cardiovascular system. Arterial pressure in the systemic circulation. Pressure in the 

pulmonary circulation.   

29. Cardiac work. Myocardial oxygen consumption. Coronary circulation.  

30. Mechanisms for control of regional blood flow. Local control of blood flow. Role of endothelium, 

effect of local hormones. 

31. Neural and hormonal control of blood flow. 

32. Special circulations – cerebral, pulmonary, coronary, renal, muscle.  

33. Regulation of arterial pressure. Rapid control of arterial pressure. Baroreceptor reflex. 

34. The cardiovascular center.  

35. Renin-angiotensin-aldosterone system in the control of arterial pressure. 

36. Role of other regulatory mechanisms (receptors, hormones) in the control of arterial pressure.  

37. Structure of the microcirculation. Exchange of substances through the capillary membrane. Role of 

pressures in fluid filtration. 

38. Lymphatic system. Formation of lymph. Role of the lymphatic system. Role of veins 

39. Blood - functions, properties, composition. Blood volume.  Plasma – volume, composition. Plasma 

proteins – types, function. 

40.  Red blood cells – count, functions, life span. Hemoglobin – functions, degradation, compounds of 

hemoglobin. 

41.  Production of blood cells - hematopoiesis. Role of erythropoietin, vitamin B12, folic acid and iron in 

erythropoiesis.  

42.  White blood cells (WBC). Types of WBC. Life span, production, functions. Role of neutrophils and 

macrophages in inflammation.  

43.  Innate immunity. Adaptive immunity. Defense mechanisms in oral cavity.  

44.  Events in hemostasis. Role of platelets.  

45.  Mechanism of blood coagulation. Pathways.  

46.  Intravascular anticoagulants. Lysis of blood clot. Conditions that cause excessive bleeding, 

thromboembolic conditions. 



47. Respiratory system – functions. Mechanics of pulmonary ventilation. Pressures that cause movement 

of air. Respiratory muscles. Pulmonary circulation.  

48. Lung compliance, surface tension, surfactant.   

49. Minute respiratory volume. Alveolar ventilation. Effect of dead space on alveolar ventilation. 

Functions of the respiratory airways. Control of the bronchioles.  

50. Gas exchange. Diffusion of gasses, pressure gradients. Composition of alveolar air. Diffusion of 

gasses through the respiratory membrane. 

51. Factors that affect the rate of gas diffusion through the respiratory membrane. Diffusing capacity for 

oxygen. Effect of the ventilation-perfusion ratio on alveolar gas concentration - concept of 

physiologic shunt and physiologic dead space. 

52. Transport of oxygen in blood and tissue fluids. Role of hemoglobin in oxygen transport. Oxygen-

hemoglobin dissociation curves. Factors affecting O2 content.  

53. Transport of carbon dioxide (CO2) in the blood. Diffusion of CO2. Chemical forms for transport of 

CO2.  CO2 dissociation curve. Respiratory exchange ratio. 

54. Regulation of respiration. Respiratory center. Factors that affect respiration. 

55. Chemical control of respiration.  

56. Gastrointestinal (GI) function - overview. Neural and hormonal control of gastrointestinal function. 

Enteric nervous system.  

57. General patterns of motility. Basic electrical rhythm. Control of motility. Splanchnic circulation.  

58. Physiology of oral cavity - structures, functions. Dental tissues. Structure and function of enamel. 

59. Structure and function of dentin, cementum and pulp. 

60. Gastrointestinal system. Basic digestive processes.  

61. Regulation of digestive function.  

62. Role of oral cavity and teeth in digestion. Chewing.   

63. Pharynx and esophagus. Swallowing – phases.  

64. Functions of the stomach. Motility of the stomach, control. Vomiting.  

65. Movements of the small intestine. Movements of the colon, defecation.  

66. GI secretions - overview. Saliva – secretion, composition, control of secretion. 

67. Functions of the saliva. 

68.  Gastric secretion – composition, functions, control of secretion. 

69. Pancreatic secretion - composition, functions, control of secretion.  

70. Biliary secretion. Bile - composition, functions, control of secretion. 

71. Secretions of the small intestine- composition, functions, control of secretion. Secretions of the large 

intestine. 

72. Digestion and absorption of carbohydrates. 

73. Digestion and absorption of fats.  

74. Digestion and absorption of proteins. 



75. Basic principles of gastrointestinal absorption. Intestinal fluid and electrolyte transport. Absorption 

of calcium and iron. 

76. Temperature regulation. Balance of heat production and heat loss.  

77. Renal function. Physiologic anatomy of the kidneys. The structure of a nephron. Glomerular 

filtration. Determinants of the glomerular filtration. Control of renal blood flow and glomerular 

filtration. 

78. Renal tubular reabsorption – transport mechanisms. Reabsorption and secretion along different parts 

of the nephron.  

79. Regulation of tubular reabsorption - glomerulotubular balance, hormonal control.  

80. Urine concentration and dilution. 

81. Composition of urine. Urinary bladder - structure, innervation. Micturition reflex.  

82. Fluid balance - fluid intake and output. Body fluid compartments. Constituents of fluid 

compartments.  

83. Osmolarity of the body fluids. Maintenance of osmotic equilibrium between intracellular and 

extracellular fluids. Control of extracellular fluid osmolarity. 

84. Renal mechanisms for control of sodium excretion and extracellular fluid volume. Regulation of 

extracellular fluid potassium concentration. 

85. Acid base balance – parameters, buffer systems. Respiratory control of arterial pH.  

86. Renal control of arterial pH. Acid-base disorders. 

87.  Endocrine system - functions. Types of hormones – characteristics and physiologic effects. 

Mechanisms of hormone action. Control of hormone secretion. 

88.  Hypothalamus and pituitary gland. Hypothalamic hormones. 

89. Pituitary gland – functional morphology. Hormones of the posterior pituitary gland – physiologic 

effects, control of secretion.  

90.  Hormones of the anterior pituitary gland - physiologic effects, control of secretion.  

91.  Growth hormone – physiologic effects, control of secretion. Insulin-like growth factors. 

92.  Thyroid hormones – synthesis, physiologic effects, control of secretion. 

93.  Adrenocortical hormones. Hormones of the adrenal cortex - physiologic effects, control of secretion.  

94. Adrenocortical hormones. Hormones of the adrenal medulla- physiologic effects,control of secretion. 

95. Energy balance. Metabolic rate. Factors, affecting basal metabolic rate.  

96. Regulation of food intake.  

97. Fuel metabolism. Major pathways involving organic nutrient molecules. Energy storage. Key tissues 

in metabolic states.  

98. Pancreatic hormones and their role in the control of fuel metabolism. 

99. Metabolic effects of growth hormone, cortisol and epinephrine. 

100. Liver functions.  

101. Role of vitamins and minerals. 



102.  Calcium and phosphate metabolism. Bone physiology. 

103.  Control of calcium and phosphate metabolism– role of vitamin D, parathyroid hormone, calcitonin. 

104. Reproductive functions of the male. Spermatogenesis. Functions of the components of the male 

reproductive system. 

105. Testosterone – secretion, physiologic effects, control of secretion. 

106. Reproductive functions of the female. Ovarian cycle. Endometrial cycle and menstruation.  

107. Regulation of the female monthly rhythm. 

108. Ovarian hormones – secretion, physiologic effects, control of secretion.  

109. Fertilization. Hormonal factors in pregnancy. Parturition. Lactation.  

110. Functions of the nervous system – general considerations. Sensory division of the nervous system. 

Motor division of the nervous system.  

111. Sensory systems. Sensory pathways. Types of sensory receptors. 

112. Sensory transduction and receptor potentials. Receptive fields. Sensory coding.  Adaptation of receptors.  

113. Somatosensory system. Types of somatosensory receptors. Mechanoreceptors, thermoreceptors. 

Position senses.  

114. Somatosensory pathways. Somatosensory cortex.  

115.  Pain. Types of pain. Nociceptors. Pain suppression system.   

116. Referred pain. Visceral pain. Headache. Orofacial and dental pain. 

117. Visual system.  Structure of the eye. Accommodation. Errors of refraction. Control of 

accommodation and pupillary diameter.  

118. Receptor and neural function of the retina. Structural elements of the retina. Steps in 

photoreception. Color vision. 

119. Neural circuitry in the retina. Visual pathways. Visual cortex.  

120. Auditory system. Conduction of sound to the cochlea. Structures of the ear.  

121. Auditory transduction. Function of the organ of Corti. Determination of sound frequency and 

loudness. Auditory pathways. 

122. Vestibular system – vestibular organ, vestibular transduction, pathways. Nystagmus. 

123. Sense of smell. Olfactory receptors, olfactory transduction, pathways. 

124. Sense of taste. Taste buds and receptors, taste transduction, pathways. 

125. Motor systems. Organization of the spinal cord for motor function. Types of motor neurons. 

Muscle sensory receptors and their roles in muscle control. 

126. Spinal cord reflexes. Stretch reflex. Golgi tendon reflex. Flexor withdrawal reflex.  

127. Function of brain stem, cerebellum, basal ganglia and cerebral cortex in motor control.  

128. Electrical activity of the brain. Electroencephalography. Brain waves - origin, clinical significance.  

129. Learning and memory. Types of memory. Synaptic plasticity and learning.  

130. Sleep - types, sleep stages. Physiologic effects of sleep. 

 

 



 

Practical exam  
 

1. Reflex testing. Deep tendon reflexes. Superficial reflexes.  

2. Orthostatic test. Heart rate response to deep breathing. 

3. Cardio-inhibitory reflexes. Sustained isometric handgrip test. 

4. Electromyography. Nerve conduction velocity test.   

5. Electrocardiography. The 12 lead ECG.  

6. Determination of heart rate and heart rhythm. Determination of the mean electrical axis. 

7. Interpretation of a normal electrocardiogram. 

8. Auscultation of heart sounds. Phonocardiography. Heart murmurs. 

9. Blood pressure determination.  

10. Effects of postural changes on blood pressure. Valsalva maneuver. 

11. Assessment of arterial pulse. Sphygmography. Photoplethysmography. 

12. Assessment of myocardial function. Ejection fraction. Evaluation of left ventricular function. 

13. Functional tests assessing the cardiovascular response to exercise.  

14. Renal clearance. Methods to estimate glomerular filtration rate. 

15. Methods to estimate renal plasma flow and renal blood flow. 

16. Assessment of acid-base balance (ABB). ABB parameters. 

17. Assessment of plasma osmolarity and body fluid volume. 

18. Estimation of blood volume. Hematocrit determination. 

19.  Hemoglobin determination.  

20. Red blood cell count. Red blood cell indices. 

21. White blood cell count. White blood cell differential count. 

22. Total serum protein test. Hemolysis.  

23. Erythrocyte sedimentation rate. 

24. Blood type testing. ABO and Rh typing. Pretransfusion compatibility testing. 

25. Platelet count. Bleeding time tests. Coagulation time tests.  

26. Prothrombin time (PT). Activated partial thromboplastin time (aPTT). 

27.  Spirometry. Lung volumes and capacities. 

28.  Minute ventilation, alveolar ventilation, dead space ventilation.  

29. Factors, affecting oxygen content (CaO2), oxygen saturation of hemoglobin (SaO2) and arterial PO2. 

30. Assessment of body weight. Body mass index. Waist-hip ratio (WHR). 

31. Indirect calorimetry. Calculation of basal metabolic rate. 

32. Sensory system examination. 

33. Hearing testing. Tuning fork tests. Audiometry. 

34. Assessment of coordination and gait. 

35. Balance evaluation.  



36. Assessment of visual acuity. Visual field testing-perimetry. Assessment of color vision. 

37. Testing the pupil reflexes to light and during accommodation. Ophthalmoscopy. 

38. Electroencephalography. Brain waves.  

 


