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CHIŞINĂU  2020
CHAPTER  I.   MEMBRANE PHYSIOLOGY, NEURON, NERVE AND MUSCLE.
Topic 1. PURPOSE OF PHYSIOLOGY. THE STRUCTURE AND THE FUNCTIONS OF THE CELL MEMBRANE.  

Check questions:

1.1 Introduction to human physiology. The purpose and methods of human physiology.

1.2 Cells as living units of the body. Homeostasis. Regulation of the body functions.

1.3 The structure and the functions of the cell membrane. Transport of substances through the cell membrane. Passive transport   (diffusion, facilitated diffusion, osmosis).  Types of ionic channels.  Active transport (primary active transport and secondary active transport).
Topic 2.  ELECTROPHYSIOLOGY OF THE CELL MEMBRANES. THE NERVOUS FIBERS.

Check questions:

2.1 Basic physics of membrane potential. Membrane potentials caused by diffusion of the ions. Nernst’s equation. Measuring membrane potential. Resting membrane potential of nerve. Origin of the normal resting membrane potential. 

2.2 Nerve action potential. Stages. Voltage-gated sodium and potassium channels. Recording the action potential. Refractory period.

2.3 Excitation – the process of eliciting action potential. Threshold. Strength – duration curve. Rheobase and chronaxy. Acute local potential and their characteristics. Electrotonic potentials.  

2.4 Propagation of action potential. Special characteristics of signal transmission in nerve trunks (myelinated and unmyelinated nerve fibers). Laws of signal transmission in nerve fibers. Functional classification of nerve fibers.

Topic 3. THE PHYSIOLOGY OF THE NERVOUS CELLS AND SYNAPSES.

Check questions:
3.1 Neuron as basic functional unit of the nervous system. Central nervous systems synapses. Types of the synapses. Physiologic anatomy of the synapse. The mechanism of neurotransmitter release. Special characteristics of synaptic transmission (one way conduction, synaptic delay, fatigue). 

3.2 Electrical events during neuronal excitation. Chemical substances that function as excitatory neurotransmitters. The ionic mechanism of EPSP (excitatory postsynaptic potential). Generation of action potential in the initial segment of the axon. 

3.3 Electrical events during neuronal inhibition. Chemical substances that function as inhibitory neurotransmitters. The ionic mechanism of IPSP (inhibitory postsynaptic potential). Postsynaptic inhibition. Presynaptic inhibition.

3.4 Transmission and processing of signals in neuronal pools. Relaying of signals through neuronal pools. One way conduction, convergence, divergence, after discharge, rhythmical output, facilitation, occlusion, fatigue.
Topic 4. THE PHYSIOLOGY OF SKELETAL AND SMOOTH MUSCLES

Check questions:
4.1 The neuromuscular junction. Physiological anatomy of neuromuscular junction. The mechanism of synaptic transmission. The release of acetylcholine, the end-plate potential, the role of acetylcholinesterase. Drugs that enhance or block transmission at the neuromuscular junction.

4.2 Physiologic anatomy of skeletal muscle. Myofibrils, actin and myosin filaments, sarcomere. Molecular characteristics of the contractile filaments. Transverse tubule – sarcoplasmic reticulum system. Excitation-contraction coupling.

4.3 Molecular mechanism of muscular contraction. Sliding filament mechanism. The “walk-along” theory of contraction. Effect of muscle length on force of contraction. Muscle relaxation.

4.4 Isometric versus isotonic contraction. Fast and slow muscle fibers. Motor unit. Multiple fiber summation and frequency summation (tetanization). Muscle hypertrophy and muscle atrophy. Fatigue.

4.5 Contraction of smooth muscle. Types of smooth muscle. Contractile mechanism in smooth muscle. Nervous and hormonal control of smooth muscle contraction.
Chapter II.  ENDOCRINE GLANDS.
Topic 1: INTRODUCTION IN ENDOCRINOLOGY. THE PITUITARY HORMONES AND THEIR CONTROL BY THE HYPOTHALAMUS. THE THYROID HORMONES.
Check questions:

1.1 Coordination of body functions by chemical messengers. Chemical structure and synthesis of hormones. Hormone secretion: feedback control of hormone secretion, transport and clearance from the blood.
1.2 Mechanisms of action of hormones. Hormone receptors and their activation. Intracellular signaling after hormone receptor activation. Second messenger mechanisms for mediating intracellular hormonal function.

1.3 Measurement of hormone concentration in the blood. Radioimmunoassay.

1.4 The pituitary gland and its relation to the hypothalamus, hypothalamic – pituitary  portal system. Pituitary hormones and their control by the hypothalamus.

1.5 Physiologic function of Growth hormone (GH). Metabolic effects of GH. Somatomedins. Regulation of GH secretion. Abnormalities of GH secretion.

1.6 The posterior pituitary gland and its relation to the hypothalamus. Chemical structures of ADH and Oxytocin. Physiologic function of ADH and Oxytocin

1.7 Synthesis , secretion and transport of the thyroid metabolic hormones (T3 and T4). 

1.8 Physiologic functions of the thyroid hormones. Effect of T3 and T4 on growth, and on specific bodily mechanisms. Regulation of thyroid hormones secretion.

1.9 Disease of the thyroid. Hyperthyroidism. Hypothyroidism.

1.10 Calcitonin. Overview of calcium and phosphate regulation in the extracellular fluid and plasma. Bone and its relation to extracellular calcium and phosphate.

Topic 2: PARATHYROID AND PANCREATIC HORMONES. THE ADRENOCORTICAL HORMONES. REPRODUCTIVE AND HORMONAL FUNCTION OF THE MALE. PREGNANCY AND LACTATION.
Check questions:

2.1 Insulin and its metabolic effects. Glucagon and its functions. Effects on glucose metabolism. Regulation of glucagon secretion. Diabetes mellitus.

2.2  Parathyroid hormone. Pathology of parathyroid glands, vitamin D, and bone disease.Primary hyperparathyroidism, secondary hyperparathyroidism.  Rickets – vitamin D  deficiency. Osteoporosis. 
2.3 Synthesis and secretion of adrenocortical hormones

2.4 Functions of the mineralocorticoids – aldosterone. Functions of the glucocorticoids. Adrenal androgens.

2.5 Abnormalities of adrenocortical secretion.  Hypoadrеnalism – Addison Disease. Hyperadrenalism – Cushing syndrome. Primary aldosteronism – Conn syndrome. Adrenogenital syndrome. 

2.6 Testosterone and other male sex hormones. Abnormalities of male sexual functions. The pineal gland – its function in controlling seasonal fertility in some animals

2.7 Function of female sexual organs. Female hormonal system. The monthly ovarian cycle; effects of gonadotropic hormones. Function of the ovarian hormons – estradiol and progesterone. 

2.8 Regulation of the female monthly rhythm – interplay between the ovarian and hypothalamic – pituitary hormones. Maturation and fertilization of the ovum. Early nutrition of the embryo. Function of the placenta. Hormonal factors in pregnancy. 

Chapter III
.  THE AUTONOMIC NERVOUS SYSTEM AND THE ADRENAL MEDULLA.
Check questions:

1. General organization of the Autonomic Nervous System. Sympathetic preganglionic and postganglionic neurons. Parasympathetic preganglionic and postganglionic neurons.    

2. Basic characteristics of sympathetic and parasympathetic functions. Cholinergic and adrenergic fibers – secretion of acetylcoline or norepinephrine. Receptors on the effector organs.   

3. Mechanisms of sympathetic and parasympathetic mediators. Effects of sympathetic and parasympathetic stimulation on the human body. 

4. Organs excitatory and inhibitory actions of sympathetic and parasympathetic stimulation. Sympathetic and parasympathetic stimulation on specific organs.

5. Function of the Adrenal medulla. Relation of stimulus rate to degree of sympathetic and parasympathetic effect. „Alarm” or „stress” response of the sympathetic nervous system. 

6. Control of autonomic function by superior brain stem and hypothalamic centers. Autonomic reflexes. 
CHAPTER  IV. THE CARDIOVASCULAR SYSTEM.
Topic 1. THE HEART.
Check questions:

1.1 Physiology of cardiac muscle. Physiological peculiarities of the cardiac muscle (excitability, conductibility, contractility (principle „all or nothing”), rhythmicity, refracterity, tone). Action potentials in cardiac muscle. Chemical energy required for cardiac contraction: oxygen utilization by the heart.

1.2 The cardiac cycle, its phases and their duration. Function of the valves. Functions of the atria as primer pumps. Function of the ventricles as pumps. Pressure in atria and ventricles during each phase of the cardiac cycle. Aortic pressure curve. Stroke volume and cardiac output. Graphical analysis of the ventricular pumping.

1.3 Specialized excitatory and conductive system of the heart. Sinus (sinoatrial) node. The sinus node as pacemaker of the heart. The origin of cardiac automaticity. Gradient of cardiac automaticity (Stannius experiment). Control of excitation and conduction in the heart.
Topic 2. OVERVIEW OF CIRCULATION. MICROCIRCULATION.

Check questions:

2.1 Physical characteristics of the circulation. Basic theory of the circulatory function. Blood flow. Blood pressure. Resistance to blood flow. Interrelationships among pressure, flow, and resistance.

2.2 Vascular distensibility. Vascular compliance (or vascular capacitance). Volume-pressure curves of the arterial and venous circulations. Arterial pressure pulsations. Venous pressures – right atrial pressure (central venous pressure) and peripheral venous pressures. Blood reservoir function of the veins.

2.3 The microcirculation and the lymphatic system
: capillary fluid exchange, interstitial fluid, and lymph flow. Structure of the microcirculation and capillary system. Flow of blood in the capillaries – vasomotion. Exchange of water, nutrients, and other substances between the blood and interstitial fluid. Hydrostatic and colloid osmotic pressures in fluid filtration across capillaries.

2.4 Local and humoral control of blood flow by the tissues. Local control of blood flow in response to tissue needs. Acute and long-term control of local blood flow. Humoral control of the circulation. Vasoconstrictor and vasodilator agents. Vascular control by ions and other chemical factors.
Topic 3. REGULATION OF THE CIRCULATION, CARDIAC OUTPUT AND ARTERIAL PRESSURE.

Check questions:

3.1 Cardiac output, venous return, and their regulation. Normal values for cardiac output at rest and during activity. Control of cardiac output: Frank-Starling (heterometric) mechanism of the heart and homeometric mechanism. Hypertrophy of the heart. Pathologically high and pathologically low cardiac outputs.

3.2 Arterial pressure. Systolic and diastolic pressures, normal values. Mean arterial pressure. Clinical methods for measuring and recording arterial pressure. Respiratory and vasomotor waves of the arterial pressure. Auscultatory method for measuring arterial pressure.

3.3 Nervous regulation of the circulation. Role of the nervous system in rapid control of arterial pressure. Reflex mechanism for maintaining normal arterial pressure. Central nervous system ischemic response. Special features of nervous control of arterial pressure.

3.4 Dominant role of the kidney in long-term regulation of arterial pressure and in hypertension: the integrated system for pressure control. Renal-body fluid system for arterial pressure control. The renin-angiotensin system: its role in pressure control and in hypertension.
Topic 4. CLINICAL PHYSIOLOGICAL METHODS FOR STUDYING HEART ACTIVITY.

Check questions:

4.1 Heart valves. Heart sounds, causes, characteristics, chest surface areas for auscultation. Phonocardiogram. Heart murmurs, abnormal circulatory dynamics in valvular heart disease and in congenital heart defects.

4.2 Characteristics of the normal electrocardiogram. Methods for recording electrocardiogram. Flow of current around the heart during the cardiac cycle. Electrocardiographic leads.

4.3 Electrocardiographic interpretation. Principles of vectorial analysis of electrocardiograms.Vectorial analysis of the normal electrocardiogram. Electrical axis of the normal electrocardiogram. Mean electrical axis of the ventricular QRS and its significance. Electrocardiographic interpretation of cardiac muscle and coronary blood flow abnormalities.

4.4 Cardiac arrhythmias and their electrocardiographic interpretation. Abnormal rhythms and blocks. Premature contractions. Paroxysmal tachycardia.Ventricular fibrillation. Atrial fibrillation. Atrial flutter. Cardiac arrest.

CHAPTER  V. DIGESTION AND METABOLISM. 

Topic 1. SECRETOR AND MOTOR FUNCTIONS OF THE GASTROINTESTINAL TRACT

Check questions:

1.1General principles of gastrointestinal motility. Physiologic anatomy of the gastrointestinal wall. Neural control of gastrointestinal function. Enteric nervous system, types of neurotransmitters secreted by enteric neurons. Autonomic control of the gastrointestinal tract.

1.2 Gastrointestinal blood flow - “splanchnic circulation”. Effect of gut activity and metabolic factors on gastrointestinal blood flow. Anatomy of the gastrointestinal blood supply. Nervous control of gastrointestinal blood flow.
1.3 Functional types of movements in the gastrointestinal tract. Propulsive movements — peristalsis, mixing movements. Ingestion of food. Mastication (Chewing).Swallowing (Deglutition).

1.4 Motor functions of the stomach. Storage function of the stomach. Mixing and propulsion of food in the stomach — the basic electrical rhythm of the stomach wall. Regulation of stomach emptying.

1.5 Movements of the small intestine. Mixing contractions (segmentation contractions). Propulsive movements. Function of the ileocecal valve. Movements of the colon. Defecation.

1.6 General principles of alimentary tract secretion. Anatomical types of glands. Basic mechanisms of stimulation of the alimentary tract glands. Basic mechanism of secretion by glandular cells. Lubricating and protective properties of mucus, and importance of mucus in the gastrointestinal tract.

1.7 Secretion of saliva, salivary glands. Characteristics of saliva. Nervous regulation of salivary secretion. Esophageal secretion. Characteristics of the gastric secretions. Stimulation of gastric acid secretion. Pyloric glands — secretion of mucus and gastrin. Regulation of pepsinogen secretion. Phases of gastric secretion Chemical composition of gastrin and other gastrointestinal hormones.

1.8 Pancreatic secretion. Pancreatic digestive enzymes. Secretion of bicarbonate ions. Regulation of pancreatic secretion. Phases of pancreatic secretion. Secretion of bile by the liver. Functions of the biliary tree. Function of bile salts in fat digestion and absorption. Liver secretion of cholesterol and gallstone formation.

1.9 Secretions of the small intestine. Secretion of mucus by Brunner’s glands in the duodenum. Secretion of intestinal digestive juices by the crypts of Lieberkühn. Regulation of small intestine secretion — local stimuli. Secretions of the large intestine.

Topic 2.DIGESTION AND ABSORPTION IN THE GASTROINTESTINAL TRACT. METABOLISM.

Check questions:

2.1 Anatomical basis of Absorption. Absorption in the small intestine. Absorption of water. Absorption of ions. Absorption of nutrients: absorption of carbohydrates, absorption of fats, absorption of proteins. Absorption in the large intestine: formation of feces.

2.2 Disorders of swallowing and of the esophagus. Disorders of the stomach: peptic ulcer. Abnormal digestion of food in the small intestine — pancreatic failure. Malabsorption by the small intestinal mucosa – sprue. Disorders of the large intestine: Constipation. Diarrhea. General disorders of the gastrointestinal tract: vomiting, nausea, gastrointestinal obstruction.

2.3 Physiologic anatomy of the liver. Metabolic functions of the liver. Measurement of bilirubin in the bile as a clinical diagnostic tool.

2.4 Control of protein metabolism, lipid metabolism, carbohydrate metabolism. Metabolism of phospholipids and cholesterol. Atherosclerosis, prevention of atherosclerosis.

2.5 Energy used for processing food — thermogenic effect of food. Energy available in foods. Methods for determining metabolic utilization of proteins, carbohydrates, and fats. Regulation of food intake and energy storage. Factors that regulate quantity of food intake. Inanition. Anorexia and cachexia. Starvation. Obesity. Treatment of Obesity 

2.6 Control of energy release in the cell. Metabolic rate. Measurement of the whole body metabolic rate. Energy metabolism — factors that influence Energy Output. Overall energy requirements for daily activities. Basal Metabolic Rate (BMR) - the minimum energy expenditure for the body to exist. The methods for recording BMR (calorimetry, complete gaseous analyze).

2.7 Normal body temperatures. Heat production. Heat loss. Regulation of body temperature — role of the hypothalamus. Temperature - decreasing, mechanisms when the body is too hot. Temperature - increasing mechanisms when the body is too cold. Abnormalities of body temperature regulation.
CHAPTER  VI.  RESPIRATION.
Topic 1. PULMONARY VENTILATION. PULMONARY CIRCULATION. GAS DIFFUSION IN LUNGS AND TISSUES.

Check questions:

1.1 Primary and secondary functions of the respiratory system. Stages of respiration. Biomechanics of quiet and forced breathing. Pleural, alveolar and transpulmonary pressures, and their changes during respiratory cycle.

1.2 Compliance of the thorax and of the lungs. Surface tension and the role of surfactant. Pleural fluid, pleural pressure – its origin and importance. Work of breathing. Atelectasis, its causes. Pneumothorax.

1.3 Principles of spirometry and helium dilution methods, principles and importance. Pulmonary volumes and capacities – normal values and factors that affect them. Definition of anatomic and physiologic “dead spaces”, normal values and factors that can affect them. Dead space volume determination. Minute respiratory volume and alveolar ventilation.

1.4 Functions of the respiratory passageways. Resistance to airflow in the bronchial tree. Nervous and humoral control of bronchial tonus. Evaluations of maximum expiratory flow, forced expiratory vital capacity and forced expiratory volume, their normal values and practical importance.
1.5 Physics of gas diffusion and gas partial pressures. Composition of atmospheric and alveolar air. Partial pressures of O2 and CO2 in alveoli, arterial blood, venous blood and tissues and their importance for the exchange of gases in tissues and lungs.

1.6 Respiratory unit, respiratory membrane and factors that affect the rate of gas diffusion in lungs. Diffusing capacity for O2, CO2 and CO of the respiratory membrane. Ventilation – perfusion ratio, its relation with the physiologic dead space and the influence of gravity.  

1.7 Blood pressures in the pulmonary system. Blood volume in the lungs. Blood flow through the lungs and its distribution, influence of gravity, physical exercise. Nervous and humoral regulation of pulmonary circulation. Capillary exchange of fluid in the lungs, and pulmonary interstitial fluid dynamics.
Topic 2. TRANSPORT OF GASES IN BLOOD AND TISSUES.  REGULATION OF BREATHING

Check questions:

2.1 Transport of oxygen in the blood. Oxygen-hemoglobin dissociation curve, its characteristics and factors that shift this curve. Oxygen content in arterial and venous blood.

2.2 Transport of carbon dioxide in the blood – forms and importance of carbonic anhydrase. Carbon dioxide content in arterial and venous blood. Carbon dioxide dissociation curve.

2.3 Respiratory center in the medulla oblongata and pons. The role of spinal cord in regulation of respiration. Control of respiration by upper nervous centers (hypothalamus, limbic system, cortex).

2.4 Nervous and chemical control of respiration. Central and peripheral respiratory chemoreceptors, mechanism of their stimulation. Control of respiration in hypoxemia, hypercapnia and hypocapnia and variations of blood pH. Congenital central hypoventilation syndrome or Ondine's curse.

2.5 Characteristics and role of the airways and lungs receptors (stretch- , irritant- and J receptors). Hering-Breuer inflation and deflation reflexes. Respiratory protective reflexes.

2.6 Acute and chronic effects of hypobaric hypoxia and mechanisms of acclimatization to high altitude. Effects of hyperbaric conditions and importance of decompression.

2.7 Respiratory control during physical exercise. Causes of the sleep apneas.

CHAPTER  VII.  THE BODY FLUIDS AND KIDNEYS. BLOOD CELLS, IMMUNITY AND BLOOD CLOTTING

Topic 1. URINE FORMATION BY THE KIDNEYS.
Check questions:

1.1 Multiple functions of the kidneys in homeostasis. Physiologic anatomy of the kidneys. Organs related to excretion. Micturition.

1.2 Urine formation. Glomerular filtration. Renal blood flow. Physiologic control of glomerular filtration and renal blood flow.

1.3 Reabsorption and secretion by the renal tubules. Mechanisms.

1.4 Reabsorption and secretion along different parts of the nephron. 

1.5 Regulation of tubular reabsorption. Clearance methods to quantify kidney function

1.6 Diuretics and their mechanisms of action

1.7 Acute renal failure. Chronic renal failure. Specific tubular disorders. Treatment of renal failure by dialysis with an artificial kidney
Topic 2. THE BODY FLUID COMPARTMENTS. MECHANISMS FOR CONTROL OF BLOOD VOLUME AND EXTRACELLULAR FLUID VOLUME


Check questions:

2.1 Functions of water. Fluid intake and output are balanced during steady-state conditions. Body fluid compartments. Constituents. Blood,  functions, volum,  composition and plasma constants, plasma proteins. 
2.2 Measurement of fluid volumes in the different body fluid compartments. Regulation of fluid exchange and osmotic equilibrium between intracellular and extracellular fluid.
2.3 Volume and osmolality of extracellular and intracellular fluids in abnormal states. Edema.“Potential spaces” of the body.

2.4 Regulation of extracellular fluid osmolarity and sodium concentration

2.5 Regulation of potassium excretion and potassium concentration in extracellular fluid

2.6 Control of renal calcium excretion and extracellular calcium ion concentration. Regulation of renal phosphate excretion

2.7 Integration of renal mechanisms for control of extracellular fluid. Importance of pressure natriuresis and pressure diuresis in maintaining body sodium and fluid balance. Nervous and hormonal factors for renal-body fluid feedback control. 
Topic 3.REGULATION OF ACID-BASE BALANCE. RED BLOOD CELLS. BLOOD TYPES, TRANSFUSION

Check questions:

3.1 Regulation of acid-base balance. Acids and bases—their definitions and meanings. Acidosis and alkalosis. Defenses against changes in hydrogen ion concentration: buffers, lungs, and kidneys

3.2 Buffering of hydrogen ions in the body fluids. Respiratory regulation of acid-base balance. Renal control of acid-base balance.

3.3 The primary disturbance of ABB. Clinical causes of acid-base disorders. Treatment of acidosis or alkalosis. Clinical measurements and analysis of acid-base disorders

3.5 Red blood cells (Erythrocytes). Anemias. Polycythemia.

3.6 O-A-B Blood types. Rh Blood types. Erythroblastosis fetalis. Transplantation of tissues and organs.
Topic 4. RESISTANCE OF THE BODY TO INFECTION, IMMUNITY. HEMOSTASIS AND BLOOD COAGULATION

Check questions:

4.1 Leukocytes. Neutrophils and macrophages in inflamation. Monocyte-macrophage cell system (reticuloendothelial system). Eosinophils. Basophils. Leukopenia. The leukemias.
4.2 Immunity. Types. Innate imunity. Acquired imunity. Allergy and hypersensitivity.

4.3 Events in hemostasis. Mechanism of Blood Coagulation

4.4 Conditions that cause excessive bleeding. Thromboembolic conditions. Anticoagulants for clinical use. Blood coagulation tests.
Chapter VIII. THE NERVOUS SYSTEM:  MOTOR AND INTEGRATIVE NEUROPHYSIOLOGY
Topic 1. MOTOR FUNCTIONS OF THE SPINAL CORD; THE CORD REFLEXES. CORTICAL AND BRAIN STEM CONTROL OF MOTOR FUNCTION. 

Check questions:

1.1 Organization of the spinal cord for motor functions. 

1.2 Muscle sensory seceptors-muscle.  Spindles and Golgi tendon organs. Their roles in muscle control. Muscle stretch reflex. Clinical applications of the stretch reflex. Golgi tendon reflex. Tendon organs and motor control from higher levels of the brain.

1.3 Flexor reflex and the withdrawal reflexes. Crossed extensor reflex.  Reciprocal inhibition and reciprocal innervation. Reflexes of posture and locomotion. Autonomic reflexes in the spinal cord. Spinal cord transection and spinal shock.

1.4 Primary motor cortex. Premotor area. Supplementary motor area. Some specialized areas of motor control found in the human motor cortex.  Transmission of Signals from the Motor Cortex to the Muscles. Incoming Fiber pathways to the motor cortex. Red nucleus as an alternative pathway for transmitting cortical signals to the spinal cord. “Extrapyramidal” system.

1.5 Role of the brain stem in controlling motor function. Support of the body against gravity – roles of the reticular and vestibular nuclei.

1.6 Vestibular sensations and maintenance of equilibrium. Vestibular apparatus. Function of the utricle and saccule in the maintenance of static equilibrium. Detection of head rotation by the semicircular ducts. Vestibular mechanisms for stabilizing the eyes. Other factors concerned with equilibrium.
Topic 2. CONTRIBUTIONS OF THE CEREBELLUM AND BASAL GANGLIA TO OVERALL MOTOR CONTROL. CEREBRAL BLOOD FLOW, CEREBROSPINAL FLUID, AND BRAIN METABOLISM.

Check questions:

2.1 Cerebellum and its motor functions. Anatomical functional areas of the cerebellum. Neuronal circuit of the cerebellum. Function of the cerebellum in overall motor control. Clinical abnormalities of the cerebellum.

2.2 Basal ganglia and their motor functions. Putamen circuit and caudate circuit. Functions of specific neurotransmitter substances in the basal ganglia system. Abnormalities of the basal ganglia. 

2.3 Cerebral blood flow. Normal rate of cerebral blood flow. Regulation of cerebral blood flow. Cerebral microcirculation.

2.4 Cerebrospinal fluid system. Formation, flow and absorption of cerebrospinal fluid. Cerebrospinal fluid pressure. Blood–cerebrospinal fluid and blood-brain barriers. Brain edema. Brain metabolism.

TOPIC 3. CEREBRAL CORTEX, INTELLECTUAL FUNCTIONS OF THE BRAIN. SLEEP. THE LIMBIC SYSTEM AND THE HYPOTHALAMUS. 

Check questions:

3.1 Physiologic anatomy of the cerebral cortex. Functions of specific cortical areas. Association areas. Comprehensive interpretative function of the posterior superior temporal lobe – “Wernicke’s area”. Functions of the parieto-occipitotemporal cortex in the nondominant hemisphere. Higher intellectual functions of the prefrontal association areas.

3.2 Function of the brain in communication – language input and language output. Function of the corpus callosum and anterior commissure to transfer thoughts, memories, training, and other information between the two cerebral hemispheres.

3.3 Thoughts, consciousness, and memory. Memory – roles of synaptic facilitation and synaptic inhibition. Short-term memory. intermediate long-term memory. Long-term memory. Consolidation of memory.

3.4 Activating-driving systems of the brain. Control of cerebral activity by continuous Excitatory signals from the brain stem. Neurohormonal control of brain activity.

3.5 Functional anatomy of the limbic system. Key position of the hypothalamus. Vegetative and endocrine control functions of the hypothalamus. Behavioral functions of the hypothalamus and associated limbic structures. “Reward” and “punishment” function of the limbic system. 

3.6 Specific functions of other parts of the Limbic System: hippocampus, amygdale and limbic cortex.

3.7 Sleep. Slow-Wave Sleep. REM Sleep . Basic Theories of Sleep. Physiologic Effects of Sleep.

3.8 Brain Waves. Origin of Brain Waves. Effect of Varying Levels of Cerebral Activity on the Frequency of the EEG. Changes in the EEG at Different Stages of Wakefulness and Sleep. 

3.9 Epilepsy. Grand mal epilepsy. Petit mal epilepsy. Focal epilepsy.

3.10 Psychotic behavior and dementia – roles of specific neurotransmitter systems. Depression and manic-depressive psychoses – decreased activity of the norepinephrine and serotonin neurotransmitter systems. Schizophrenia – possible exaggerated function of part of the dopamine system. Alzheimer’s disease.

Chapter IX. GENERAL PRINCIPLES AND SENSORY PHYSIOLOGY. THE SPECIAL SENSES

Topic 1. SOMATIC SENSATIONS: GENERAL ORGANIZATION, THE TACTILE AND POSITION SENSES. PAIN, HEADACHE, AND THERMAL SENSATIONS 

Check questions:

1.1 Sensory receptors. Types of sensory receptors and the sensory stimuli they detect. differential   sensitivity of receptors.

1.2 Transduction of sensory stimuli into nerve impulses. Local electrical currents at nerve endings - receptor  potentials. Adaptation of receptors.

1.3 Nerve fibers that transmit different types of signals, and their physiologic classification.

1.4 Classification of somatic senses. Detection and transmission of tactile sensations. Detection of vibration.

1.5 Sensory pathways for transmitting somatic signals into the central nervous system. Dorsal column–medial lemniscal system. Anterolateral system.

1.6 Transmission in the dorsal column-medial lemniscal system. Anatomy of the dorsal column-medial lemniscal system. Somatosensory cortex. Somatosensory association areas. Overall characteristics of signal transmission and analysis in the dorsal column–medial lemniscal system. Interpretation of sensory stimulus. Judgment of stimulus intensity. Position senses.

1.7 Transmission of less critical sensory signals in the anterolateral pathway. Anatomy of the anterolateral pathway.

1.8 Some special aspects of somatosensory function. Function of the thalamus in somatic sensation. Cortical control of sensory sensitivity - “corticofugal” signals. Segmental fields of sensation-the dermatomes.

1.9 Types of pain and their qualities – fast pain and slow pain. Pain receptors and their stimulation. Dual pathways for transmission of pain signals into the central nervous system.  Dual pain pathways in the cord and brain stem – the neospinothalamic tract and the paleospinothalamic tract.

1.10 Pain suppression (“analgesia”) system in the brain and spinal cord. Brain’s opiate system – endorphins and enkephalins. Inhibition of pain transmission by simultaneous tactile sensory signals. Treatment of pain by electrical stimulation.

1.11 Referred pain. Visceral pain. Causes of true visceral pain. “Parietal pain” Caused by visceral disease. Localization of visceral pain—“visceral” and the “parietal” pain transmission pathways.

1.12 Some clinical abnormalities of pain and other somatic sensations. Hyperalgesia. Herpes Zoster (Shingles). Tic douloureux. Brown-Séquard syndrome. Headache. Headache of Intracranial Origin.

1.13 Thermal sensations. Thermal receptors and their excitation. Transmission of thermal signals in the nervous system.
Topic 2. THE EYE. OPTICS OF VISION. RECEPTOR AND NEURAL FUNCTION OF THE RETINA. CENTRAL NEUROPHYSIOLOGY OF VISION. 
Check questions:

2.1 Physical principles of optics. Refraction of light. Application of refractive principles to lenses. Focal length of a lens. Formation of an image by a convex lens. Measurement of the refractive power of a lens-“diopter”.

2.2 Optics of the eye. The eye as a camera. Mechanism of “accommodation”. Pupillary diameter. Errors of refraction. Visual acuity. Determination of distance of an object from the eye-“depth perception”. Ophthalmoscope.

2.3 Fluid system of the eye—intraocular fluid. Formation of aqueous humor by the ciliary body. Outflow of aqueous humor from the eye. Intraocular pressure.

2.4 Anatomy and function of the structural elements of the retina.

2.5 Photochemistry of vision. Rhodopsin-retinal visual cycle, and excitation of the rods. Automatic regulation of retinal sensitivity- light and dark adaptation.

2.6 Color vision. Tricolor mechanism of color detection. Color blindness.

2.7 Neural function of the retina. Neural circuitry of the retina. Ganglion cells and optic nerve fibers. Excitation of the ganglion cells.

2.8 Visual pathways. Function of the dorsal lateral geniculate nucleus of the thalamus.

2.9 Organization and function of the visual cortex. Layered structure of the primary visual cortex. Two major pathways for analysis of visual information - (1) the fast “position” and “motion” pathway; (2) The accurate color pathway.

2.10 Neuronal patterns of stimulation during analysis of the visual image. Detection of color. Effect of removing the primary visual cortex. Fields of vision. Perimetry.

2.11 Eye movements and their control. Fixation movements of the eyes. “Fusion” of the visual images from the two eyes. Autonomic control of accommodation and pupillary aperture. Control of accommodation (focusing the eyes). Control of pupillary diameter.
Topic 3. THE SENSE OF HEARING. CHEMICAL SENSES – SENSATION OF TASTE AND SMELL.

Check questions:

3.1 Tympanic membrane and the ossicular system. Conduction of sound from the tympanic membrane to the cochlea. Transmission of sound through bone. 

3.2 Cochlea. Functional anatomy of the cochlea. Transmission of sound waves in the cochlea – “traveling wave”. Function of the organ of corti. Determination of sound frequency – the “place” principle. Determination of loudness.

3.3 Central auditory mechanisms. Auditory nervous pathways. Function of the cerebral cortex in hearing. Determination of the direction from which sound comes. Centrifugal signals from the central nervous system to lower auditory centers. Hearing abnormalities. Types of deafness.

3.4 The sense of smell. Olfactory membrane. Stimulation of olfactory cells. Transmission of smell signals to the central nervous system.

3.5 The sense of taste and functional aspects of the taste organs. Taste bud and its function, transmission of taste signals to the central nervous system. The mechanism of taste reception. Taste abnormalities. Functional relations between smell and taste senses.
