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EXPLANATORY NOTE

«Human Anatomy and Physiology» is the academic discipline of the module
«Human Physiology», which contains a systematized scientific knowledge of the
structure of the body of a healthy person in relation to its functions, mechanisms and
processes of vital activity.

The aim of the discipline «Human Anatomy and Physiology» is the formation
of basic professional competencies for the integral representation of the mechanisms
and processes of vital activity of the body of a healthy person in relation to the structure
of its tissues, organs and systems, as well as the principles of its regulation and methods
of assessment of physiological functions.

The objectives of the discipline «kHuman Anatomy and Physiology» are to form
students’ scientific knowledge of the basic concepts of human anatomy and physiology;
morpho-functional features of tissues, organs and systems of a healthy person; the most
important mechanisms of functioning of human organs; factors in maintaining and
strengthening human health, skills and abilities necessary to assess the physiological
functions of the human body during pharmaceutical counseling.

Knowledge, skills, and abilities acquired in the study of the discipline «Human
Anatomy and Physiology» are necessary for the successful study of the following
academic disciplines: «Biological Chemistry», «Pathologic Physiology», modules
«Pharmacology and Pharmacotherapy», «First Aid».

Studying the educational discipline «Human Anatomy and Physiology» should
ensure the formation of students' basic professional competency:

BPC. Define symptoms that require immediate medical attention or allow the
use of over-the-counter medications.

As a result of studying the discipline «<Human Anatomy and Physiology» the
student should

know:

structure and functions of human organs and systems;

relationship of organ structure and function, formation of functional adaptive
sustem;

anatomical and physiological features of a healthy person's body;

be able to:

use the knowledge gained in human anatomy and physiology to detect clinical
manifestations that require the patient to see a physician immediately;

measure the most important indicators of human activity at rest and under load
(blood pressure, pulse);

use medical equipment (tonometer, thermometer, glucometer, pulse oximeter, etc.);

master:

methods of examination of basic physiological functions.

Total number of hours for the study of the discipline is 230 academic hours.

Classroom hours according to the types of studies: lectures - 28 hours (including
9 hours of supervised student independent work), 105 hours of laboratory classes, 97
hours of independent work of the student.
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Intermediate assessment is carried out in according to the syllabus of the specialty
in the form of a credit (1 semester) and examination (2 semester).

Form of higher education — full-time.

ALLOCATION OF ACADEMIC TIME ACOORDING TO
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THEMATIC PLAN

Number of class hours
Section (topic) name

lectures| laboratory
1. Introduction to anatomy and physiology 1 9
2. Anatomy and physiology of excitable tissues 3 12
3. Anatomy and physiology of the nervous system 6 9
4.  Anatomy and physiology of the endocrine system. Male ) 12
and female reproductive system
5. Anatorpy and physiology of sensory systems. Higher ) 12
nervous activity
6. The internal environment of the human body. 5 12
Physiology of blood
7. Anatomy and physiology of cardiovascular system 4 12
8. Anatomy and physiology of the respiratory system 2 12
9. Anatomy and physiology of the digestive system 2 6
10. The metabolism of substances and energy. Physiological A
basis of a healthy nutrition : 2
11. Physiology of thermoregulation 1 1
12. Anatomy and physiology of excretion 2 6
Total hours 28 105

CONTENT OF THE EDUCATIONAL MATERIAL

1. Introduction to anatomy and physiology

Anatomy as a science that studies the macroscopic structure of humans and the
topography of their organs. Physiology as a science that studies the activity of a healthy
human organism in inseparable connection with the external environment. Main stages
of development of human anatomy and physiology. Relationship between structure and
function.

The purpose and objectives of the study discipline «Human Anatomy and
Physiology», their relation to the pharmaceutical sciences. The value of the academic
discipline in the system of pharmaceutical education. Methods of studying the structure
of the human body and physiological processes.

Laws characterizing life (self-renewal, self-reproduction, self-regulation,
metabolism). Basic properties of the living human organism (metabolism and energy
exchange, irritability, homeostasis, adaptation, reproduction). Unity and mutual
influence of human organism and external environment.

The concept of somatic and autonomic functions. Levels of regulation: cellular,
tissue, organ, organismal. Mechanisms of regulation: nervous (neural-reflex), humoral
(local humoral and endocrine regulation). Direct and reverse, positive and negative
connections in the regulation of functions. Types of regulation of functions (by
deviation and perturbation). Principles of reliability of regulation. Interaction of



nervous and humoral mechanisms of regulation, their comparative characteristics and
unity. The system principle of regulation of functions, concept of system (I.P. Pavlov).
P.K. Anokhin's functional system. The concept of homeostasis and homeokinesis.

General concept of tissues: their types, structure. Cellular elements and non-
cellular substance. Classification of tissues.

Epithelial tissues: peculiarities of structure, classification, types, functions.
Glandular epithelium. The concept of secretion products. Types of secretions: protein,
mucous, mixed, greasy. Role of various cell organelles in secretion synthesis. Cellular
mechanisms of secretion: secretory cycle, secretion phases, types of secretion (apo-,
mero-, holocrine).

Regulation of secretion: dependence on nervous, humoral influences, blood
tflow, capillary permeability.

Skin: structure, functions.

Connective tissues: types, functions, peculiarities of their structure.

Bone tissue: cellular composition and intercellular substance. The role of
calcium and phosphates in bone tissue and in the body.

The human skeleton and its sections. Classification of bones by morphological
and functional feature. Types and forms of joints of bones. Joints: structure,
classification, function. The skeleton of the head, the torso. Skull: bones, joints and
main openings. The skeleton of the pectoral and pelvic girdle. The skeleton of upper
and lower extremities.

2. Anatomy and physiology of excitable tissues

General properties of excitable tissues (irritability, excitability, conductivity,
lability). Basic states of excitable tissues (rest, irritation, excitation, inhibition).
Characteristics of stimuli: definition, classification. Irritation threshold as the most
important criterion for evaluation of tissue excitability. History of discovery of animal
electricity. Theories of electrogenesis. Modern concepts of structure and properties of
cell membranes. Structure, electrical characteristics and functions of membrane. Types
of transport of substances through the membrane. Ionic channels, their classification.
Resting membrane potential. Origin of resting membrane potential. Conditions
necessary for formation of resting potential: selective permeability of membrane, ionic
asymmetry, activity of sodium-potassium pump. The concept of cell receptors, their
morpho-functional features.

The origin of the action potential. Mechanism of depolarization. Mechanism of
repolarization. Na-inactivation. Passive shifts of membrane potential. Active shifts of
potentials. Local excitation. Comparative characteristics of local and spreading
excitation. Excitability changes during excitation. Relative refractory period and its
characteristics. Absolute refractory period and its characteristic. Parabiosis and its
phases. Dependence of the strength of the tissue response on the strength of the stimulus.
The law of force. The law «all or nothing» and its critique. The concept of reobase,
chronaxia. Law of response. Parameters of tissue excitaBility.

General plan of nervous system structure: principles of anatomical (central and
peripheral parts) and functional (somatic and autonomous parts) division. Functional
classification of neurons. Physiological properties of nerve cells and functions of neuron
structural elements (soma, axon, dendrites). Glial cells: t’ypes, structure, functions.
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Nerve fiber as a structural and functional unit of the mixed nerve. Classification
and morphophysiological characteristics of nerve fibers. Mechanism of excitation

conduction in myelinated and unmyelinated nerve fibers. Laws of excitation conduction
through nerve fibers. |

Mixed nerve: structure and physiological properties. Mechanism of excitation
conduction in mixed nerves. The concept of principles (5f pharmacological regulation of
excitation conduction along the nerve (conductive blockade).

Synapse. Structure and classification of synapses, their physiological role.
Modern ideas about the mechanisms of excitation conduction in synapses. Postsynaptic
potentials. Neurotransmitters, their classification. !lTonotropic and metabotropic
receptors.

Synapse as an object of action and point of application of drugs, poisons and
toxins. The concept of pharmacological regulation of synaptic transmission of excitation.
Principal ways of action on the rate of synthesis and secretion of neurotransmitter; on
the postsynaptic membrane receptors.

Muscle tissues: types, structure, physiological properties.

Morphological and physiological features of skeletal muscles. Classification of
muscles by shape, structure, functions. The main functional groups of muscles of the
human body: muscles of the head, neck, back, chest, abdomen; muscles of the pectoral
girdle and upper extremity; muscles of the pelvic girdle and lower extremity.

The concept of neuromotor units. Types and modes of muscular contraction of
skeletal muscles. Single muscle contraction and its phases. Changes in excitability
during single muscle contraction. Summation of muscle contractions. Optimum and
pessimum of irritation frequency and strength (N.E. Vvedensky). Mechanism of
contraction and relaxation of a single muscle fiber and muscle (theory of «sliding»).
Strength, work and fatigue of muscles, active rest theory. Contraction. Myorelaxation.

The importance of physical activity for health.

Smooth muscle tissue. Morpho-physiological features of smooth muscles.
Mechanisms of contraction and relaxation of smooth muscles. Features of regulation of
contraction (force, duration) of smooth muscles (types of mediators and synaptic
receptors). The concept of the nature of smooth muscle tone and its correction.

3. Anatomy and physiology of the nervous system

General plan of the structure of the brain and spinal cord. Functions of the central
nervous system (CNS) and its role in providing the vital activity of the whole organism
and its relationship with the environment. Methods of studying the functions of the
nervous system.

Reflex as an elementary act of nervous activity. Development of the doctrine of
reflex. Historical significance of the works of R.Descartes, I.Prohazka, C.Sherrington,
[.M.Sechenov, I.P.Pavlov. Analysis of the reflex arc: afferent, central, efferent parts.
Feedback and its significance. Principles of reflex coordination.

Nerve center: definition, properties. Nerve center as a target for the effects of
drugs.

Inhibition in the nerve centers. Types, functions and significance of central
inhibition. Mechanisms of primary and secondary inhibition.
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The spinal cord. Microstructure of the spinal cord segment, gray and white matter.
The spinal canal. Nerve cells of the posterior, anterior and lateral horns. Functionsof the
anterior and posterior roots. The membranes of the spinal cord. The concept of the
conductive pathways of the spinal cord. Spinal (spinal) reflexes, their types and
significance. The role of the spinal cord in the regulation of somatic and vegetative
functions. The concept of spinal shock.

Brainstem. Medulla oblongata. Structure, vital centers, reflex and conductive
functions. The concept of stem nerve centers as points of application of drugs.

Midbrain and pons: structural and functional orngnization, functions.

Brainstem reticular formation: structure, functions. Participation of reticular
formation in maintenance and redistribution of muscle tone, in regulation of vegetative
functions. L
Cerebellum: morphofunctional organization. The role of the cerebellum in the
regulation of motor and autonomic functions.

Thalamus: morphofunctional organization (specific and nonspecific nuclei). The
role of thalamus in primary processing of sensory information.

Hypothalamus: morphofunctional organization, functions. Links of hypothalamus
with pituitary gland and other parts of the brain.

Limbic system: morphofunctional organization. The role of limbic system in
formation of emotions, motivations, memory.

Basal nuclei and their functions.

The large (terminal) brain. Right and left hemispheres of the brain. The concept
of interhemispheric asymmetry and hemispheric dominance. Corn corpus callosum:
topography and function. Cerebral cortex. Afferent, efferent and associative areas.
Localization of functions in the cerebral cortex. Superior integrative role of the cerebral
cortex.

Hematoencephalic barrier: structure, functions.

The membranes of the brain. Ventricles of the brain, vascular plexuses.
Connection of cerebral ventricles with cerebrospinal canal cavity. Cerebrospinal fluid:
production, composition, ways of outflow, functions. Hematoliquor barrier. The role of
the cerebrospinal fluid in the vital activity of the brain. Peculiarities of brain metabolism
and its provision by the cerebral circulatory system.

The role of the autonomic nervous system (ANS) in ensuring the activity of the
whole organism. Functions of the ANS. Comparative description of the general structure
and physiological properties of the ANS and somatic nervous system (afferent, central,
efferent sections). Segmentary and suprasegmentary levels of the ANS. Autonomic
reflex arch. Peripheral ANS. Autonomic ganglia, their functions (transmissive, reflexive,
integrative).

Structure and physiological features of the parasympathetic part of the ANS.
Structure and physiological features of the sympathetic part of the ANS. Peripheral
effects of sympathetic and parasympathetic parts of the ANS. Structure and
physiological features of the metasympathetic part of the ANS.

Mechanism of excitation transfer from postganglionic fibers to working organs.

Classification of receptors in ANS synapses (H- and M-cholinoreceptors; - and p -
adrenoreceptors).
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Classification of autonomic reflexes.

4. Anatomy and physiology of the endocripe system. Male and female
reproductive system

Morphofunctional organization of the endocrine system. Central and peripheral
(glandular and extra glandular) organs of endocrine system. Current views on the
functions of endocrine glands, diffuse elements, methods of intercellular communication
through chemical signals (paracrine, autocrine regulation).

Hormones: classification, transport forms, pathways of metabolism, inactivation
and excretion. Mechanisms of hormones action. Synergism and antagonism of hormone
action.

Nervous and humoral, direct and inverse (positive and negative) connections in
regulation of endocrine glands activity. Factors determining the concentration of
hormones in blood. Physiological rhythms of neuroendocrine secretion.

Pituitary gland: location, structure, sections and functional connections with
hypothalamus. Hormones of pituitary gland and hypothalamus, their role in regulation
of endocrine organs activity. Significance of pituitary gland in regulation of peripheral
endocrine glands. Regulation of endocrine functions of pituitary gland.

Epiphysis, topography and microstructure. Endocrine function of epiphysis, its
regulation.

Thyroid gland: location, macro- and microscopic structure. Thyroid hormones,
their biological action. Regulation of thyroid function. Hyper- and hypofunction.
Thyrocalcitonin.

Parathyroid glands: location, microscopic structure. Parathormone, its biological
action. Regulation of calcium and phosphorus homeostasis in organism: role of
calcitonin, parathormone and calcitriol. Age and individual norms of calcium, phosphate
and fluorine intake for preservation of bone and teeth health.

Adrenal glands: topography, structure, functions. Hormones of cortical and
cerebral substance, their biological action. Hypothalamic-pituitary-adrenal system.
Participation of hormones in the integrative adaptive activity of the organism. Role of
endocrine system in development of general adaptation syndrome and stress (G.Selye).
Stress-exercising and stress-limiting systems of the body.

Incretory part of the pancreas, location, microstructure. Pancreatic hormones, their
biological action. Physiological mechanisms of self-regulation of blood glucose content.

The concept of the diffuse endocrine system. Concept of endocrine function of
liver (somatomedins, angiotensinogen, thrombocytopoietin), heart (atriopeptides),
kidneys (erythropoietin, calcitriol, renin, etc.), gastrointestinal apudocytes (gastrin,
cholecystokinin, secretin, somatostatin, etc.).

Human reproductive function. Genotypic and phenotypic signs of sex. Male
reproductive system: structure of male genital organs, their functions. Androgens, their
biological effect. Spermatogenesis, factors of its regulation.

Female reproductive system: external and internal reproductive organs, their
localization, structure and functions. Ovaries: topography, structure, functions.
Estrogens, their role in the development of sexual characteristics. Ovogenesis. The
phases of the menstrual cycle. Hormones of the corpus luteum of pregnancy (progestins),
their biological significance.
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5. Anatomy and physiology of sensory systems. Higher nervous activity

The concept of sensory organs, analyzers, sensory systems. General principles of
the structure of sensory systems. Mechanisms of perception of the action of external and
internal environment stimuli by receptors. The concept of receptors of sensory systems.
Primary and secondary sensory receptors. Biological significance of receptors. Coding
of information in receptors. Receptor and generator potential. Adaptation of receptors.

General principles of the structure of sensory systems, their classification. The
role of sensory systems in brain development and cognition of the world.

Visual sensory system, structure, functions. Features of the structure and
properties of the eye, providing the function of vision. Structure and functional
significance of the retina. Photochemical processes in retinal receptors under the action
of light. Theories of color perception. Field of vision. Visual acuity. Refraction and
accommodation. Basics of correction of refractive errors. Basic forms of color
perception disorders, significance for work activity.

Auditory sensory system. Peculiarities of structure and properties of sound-
receiving and sound-conducting apparatuses which provide hearing function. Binaural
hearing. Age features of hearing. Fundamentals of hearing impairment correction.

Vestibular sensory system. Features of the structure and properties of the receptor
part, providing perception and evaluation of the position of the body in space in statics
and during movement.

Taste System. Taste sensitivity. Classification of taste sensations. Methods of
definition of threshold of taste sensation and functional mobility of receptors.

Skin sensitivity. Types of skin sensory receptors and their functions.
Thermoreception. Proprioceptive sensitivity.

Interoceptive sensitivity. Receptor mechanisms. Types of visceral sensitivity.
Reactions of the body to irritation of interoreceptors. The role of interoreception in the
maintenance of homeostasis.

Nociceptive receptor and nociceptive system. Conduction of pain sensitivity
signals. Pain: types, manifestations and biological significance. Mechanisms of pain
sensation formation: role of mediators, hormones and brain oligopeptides.
Antinociceptive system. Endogenous opiate peptides (endorphins, enkephalins), their
role in pain regulation. Principles of pain management.

Integrative functions of the brain that ensure the integrity of the organism
(integration of somatic, autonomic, endocrine functions). Levels of integration.
Integrative functions of the brain providing interaction of the organism with the
environment and adaptation of the organism to changing conditions of existence.

General characteristics of innate and acquired human behavior. The importance
of the works of .M. Sechenov and I.P. Pavlov for the development of the doctrine of
human mental activity and behavior. Conditioned reflexes - the basis of higher nervous
activity. Inborn (conditioned reflexes and instincts), acquired (conditioned reflexes)
forms of human behavior and learning. Conditioned reflex and functional system.
Biological and neurophysiological mechanisms of formation of conditioned reflex and
learning. Unconditional (external) and conditional (internal) inhibition of conditioned
reflexes.
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Types of human higher nervous activity according to I.P. Pavlov. The first and
second signaling systems.

Memory. Types of memory. Mechanisms of short-term and long-term memory.
Importance of memory in the formation of adaptive reactions.

Attention: neurophysiological mechanisms and biological significance.

The notion of thinking, consciousness, the unconsciousness.

Speech. Functional asymmetry of the large hemisphere cortex related to the
development of speech in humans.

Motivations. Neurohumoral mechanisms of formation and properties of
motivational arousal. Types of motivations. Dominant motivations.

Emotions. Theories of emotion. Positive and negative emotions, - their
manifestations and biological significance. Emotional structures of the brain. Emotional
stress. Ways to increase the body's resistance to emotional stress.

Sleep: types, manifestations, physiological significance. Structure of sleep.
Neurophysiological mechanisms of sleep. The role of neurotransmitters and melatonin
in the development of sleep. Integrative activity of the brain in the state of sleep.

6. The internal environment of the human body. Physiology of blood

Fluid media of the human body. The concept of the internal environment of the
human body. Homeostasis. Morphophysiological characteristics of external and internal
barriers of human body. The role of histohematic barriers in homeostasis maintenance.
Regulation of permeability of histohematic barriers and understanding of mechanisms
of transport of substances through them.

Blood. The concept of blood system (G.F. Lang). General physico-chemical
properties of blood: composition, quantity, properties and functions. Basic physiological
constants of blood characterizing homeostasis. Osmotic and oncotic blood pressure, their
regulation.

Blood plasma proteins, their classification and importance. Colloid-osmotic
pressure of plasma and its role. Hypo-, hyper- and isotonic solutions. Principles of
composition of plasma-substituting solutions. Rheological properties of blood.

Acid-base state of blood. Functional system ensuring blood pH constancy. Buffer
systems of blood (carbonate, phosphate, protein and hemoglobin buffer systems). Role
of organ systems in maintaining pH constancy of internal environment.

Hemopoiesis. Stem cell theory: their types, properties and functions. Nervous and
humoral mechanisms of hemopoiesis regulation. The needs of a healthy person's body
in essential nutrients, vitamins and trace elements to maintain normal hematopoiesis.
General idea of disorders of hematopoiesis in case of deficiency of these substances in
the body.

Erythrocytopoiesis and erythrocyte destruction. Features of the structure and
properties of red blood cells (RBC). The notion of methods of quantitative assessment
of RBC. Norms of erythrocytes in the blood of a healthy person. The concept of
erythrocytosis and erythropenia. Hemoglobin, its functions. Features of the structure and
properties that ensure the performance of its functions. Types of hemoglobin, quantity,
methods of determination. Color index and its calculation. Hemolysis and its types.
Sedimentation rate of erythrocytes (sedimentation rate) and the factors affecting it.
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Leukocytopoiesis. Leukocyte species, structure, number, functions. Leukocyte
formula. The concept of leukocytosis and leukopenia. General concept of immunity
(general and specific; natural and artificial). Vaccination and therapeutic serums.

Thrombocytopoiesis. Platelets: number, structure, properties and functions, life
span. Participation of platelets in blood coagulation. Platelets as a source of
physiologically active substances (histamine, serotonin, etc.). The role of spleen in
platelet destruction.

The main indicators of general blood analysis. Physiological evaluation of the
results of the analyses. Diagnostic value of complete blood count.

The concept of the hemostasis system and its parts. Primary (vascular-platelet)
and secondary (coagulation) hemostasis. Theories of hemostasis. Phases of blood
coagulation. Fibrinolysis. Anticoagulants. Introduction of natural and artificial
anticoagulants, fibrinolytic and hemostatic agents. Role of liver and lung cells in
synthesis of anticoagulants.

Blood types. Blood typing in ABO and Rh systems. Physiological basis of blood
transfusion. Consequences of mismatched blood transfusion. The concept of rhesus
conflict between mother and fetus.

7. Anatomy and physiology of cardiovascular system

Physiological essence and significance of blood circulation. General plan of the
structure of the cardiovascular system. Large and small circuits of the blood circulation.

Topography of the vessels of the great and small circulatory system.
Microstructure of arterial wall. Features of the structure of the arterioles wall. Veins:
wall structure; valves, their functions.

Heart: topography and structure. Features of the structure and functions of atypical
and working cardiomyocytes.

Topography of nodes and bundles of cardiac conduction system. Current views
on the substrate and nature of automatism. Law of decreasing gradient of automatism.

Features of myocardial contractility. Laws of cardiac contraction. Peculiarities of
excitability of contractile myocardium. Correlation of excitability and contractility in
different phases of the cardiac cycle. Distribution of excitation through the heart.
Atrioventricular delay.

Cardiac cycle, phase analysis of systole and diastole. The work of the valve
apparatus. Heart tones, their origin.

Hemodynamic function of the heart: basic parameters.

Peculiarities of the coronary circulation.

The concept of methods of heart research: electrocardiography (ECG),
phonocardiography, rheography, echocardiography. ECG: leads, waves, intervals and
segments.

Regulation of cardiac activity. Intracardiac mechanisms: hetero- and homeometric
regulation («heart law» by Starling, Anrep effect, regulation by means of intracardiac
nervous system). Extracardiac mechanisms: innervation and nervous regulation of the
heart. Characteristics and mechanism of influence of sympathetic and parasympathetic
departments of autonomic nervous system on heart activity. Humoral regulation of
cardiac activity: influence of hormones, mediators, metabolites, blood pH, electrolytes
on cardiac activity.
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Morphological and functional classification of vessels. The role of arterioles in
creating peripheral resistance to blood flow. Basic law of hemodynamics. Hemodynamic
laws of blood movement. Linear and volumetric velocity of blood flow in different parts
of the vascular bed. The concept of systemic, organ and local blood flow. Factors that
ensure blood flow in vessels.

Blood pressure, its types: arterial pressure (BP) systolic, diastolic, pulse, mean.
Factors that determine the value of BP. The concept of «normal values» of BP, age-
related changes in BP. Methods of measuring BP. Arterial and venous pulse.

Microcirculation. Structural and functional characteristics of the main
components of the microcirculatory system. Capillary blood flow and its characteristics.
Mechanisms of transcapillary exchange.

Vascular tone, its nature. Regulation of vascular tone. Nervous regulation:
vascular innervation, vasodilation and vasoconstriction. Localization of choline and
adrenoreceptors in vascular walls, physiological effects of their stimulation. Structural
organization of the cardiovascular center. Pressor and depressor reflexes.

Humoral regulation. Vasodilators: acetylcholine, histamine, kinins, adenosine,
metabolites, endothelial factors. Vasoconstrictors: catecholamines, vasopressin,
angiotensin, serotonin, endothelin, thromboxanes.

A functional system that maintains optimal blood pressure for metabolism.

Structure of the lymphatic system: topography and structure of lymph nodes,
vessels and main lymphatic collectors. The parietal and visceral groups of lymph nodes.
Functions of the lymphatic system. Lymph circulation. Lymph formation and
composition of lymph. Regulation of lymph circulation.

Recommendations for a healthy lifestyle to preserve the function of the
cardiovascular system and increase its reserves.

8. Anatomy and physiology of the respiratory system

The role and place of the respiratory system in the human body as a system that
serves metabolic processes. Topography and structure of nose, larynx, trachea, bronchi.
Topography and structure of lungs. Structure of pleura and pleural cavity. The
importance of respiration for the organism. Basic respiration stages (lung ventilation,
gases exchange in the lungs, transport of gases by blood, their diffusion in tissue, cellular
respiration). Lung ventilation. Physiology of respiratory airways, their regulation. The
significance of ciliated epithelium. Respiratory cycle. Neural control of respiratory
muscles. Biomechanics of an inspiration and expiration. Compliance of the lungs and
chest wall. Elastic recoil of the lungs. Surfactant functions. Intrapleural pressure, its
changes during respiration. Mechanism of inspiration and expiration. Blood flow in the
lungs. Effect of gravity on pulmonary blood flow and ventilation. Ventilation/perfusion
ratio in different regions of the lungs.

Indices of lung ventilation. Lung volumes and capacities. Spirometry,
spirography, peakflowmetry. Peak expiratory flow and other flow indices of pulmonary
ventilation. Tiffeneau’s index (test). The curve “flow-volume”. Obstructive and
restrictive lung disorders, their causes and changes of lung ventilation indices.

Gas exchange in the lungs. Composition of inhaled, alveolar and exhaled air.
Peculiarities of alveolar ventilation. Oxygen capacity of blood. Mechanism of gas
exchange between alveolar air and blood.
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Oxygen transport in blood. States of hemoglobin bound with gases.
Oxyhemoglobin dissociation curve (hemoglobin saturation with oxygen curve). Factors
affecting the affinity of hemoglobin to oxygen. Oxygen capacity of the blood. Carbon
dioxide transport in the blood. The role of carbonic anhydrase.

Gas exchange between the blood and tissues. The oxygen utilization coefficient
for the tissues at rest and at exercise.

Cell respiration. Bases of anaerobic and aerobic types of energy metabolism, their
contribution to the cellular metabolism provision depending on the cells functional state.

Regulation of respiration as the way to ensure cell respiration requirements and
maintenance of the main gas blood constants (pO,, pCO,, pH). Lung ventilation indices
that are regulated: respiration rate, tidal volume. Respiratory center, its parts.
Mechanisms providing respiratory periodicity. Receptors <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>