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ACADEMIC STANDARD

OF AN ACADEMIC DISCIPLINE

HUMAN PHYSIOLOGY

(MEDICINE)

1. Purpose of Physiology Education

According to the Unified State Requirements, physiology is a mandatory discipline.

The ECTS credit rating of the course is: 15.0
Level of study: Master /M/

Qualification characteristies:

Physiology is a fundamental science for acquiring theoretical foundations for further medical

education.

The aim of the training is to acquire specific theoretical knowledge and practical skills:

' Studying the mechanisms for the implementation of the basic physiological functions of the

human body and their normal indicators.

* (etting to know the mechanisms for regulating functions.
» QGetting to know the body's ability to respond to external and internal influences, while
maintaining its independence and integrity and achieving the goals it has set for itself and the

external environment.

and drug therapy.

Building a theoretical basis for revealing pathophysiological mechanisms, as well as physical

* Mastering basic physical and instrumental methods for assessing physiological indicators.
* Introducing students to basic principles of experimental work.



2. Curriculum content of the physiology discipline.

CURRICULUM

Discipline

Exam in

semester

Hours and semester

Hours by year

It

Human

Physiology

All Lectures Seminars Credits 111
v

v

195 75 120 15.0 30/60

45/60

LECTURE PROGRAM

2nd year, 3rd semester

TOPIC

HOURS

Cell physiology. Structural and functional organization of the cell — features of
the cell membrane. Intercellular communication and intercellular signaling.
Transport through the cell membrane.

Organism. Homeostasis. Physiological functions. Principles of homeostatic
regulation — types of regulatory systems and elements of the homeostatic
regulatory system. Levels of physiological regulation.

Physiology of excitable tissues. Irritability and excitability. Specific
manifestations of excitable structures. Membrane potential — jonic mechanisms
of membrane potentials. Measure of excitability. Changes in excitability upon
excitation. Inhibition. Conduction of excitation.

Transmission of excitation (inhibition} from one excitable structure to another.
Synapses — types. Chemical synapses. Mediators and modulators. Postsynaptic
potentials. Summation of postsynaptic potentials.

Functions of the nervous system — functional morphology of the nervous system.
Physiology of the neuron. Glial tissue. Neural networks and information
processing in them — convergence, divergence, oscillating circuits, inhibition.

Nervous - reflex regulation of physiological functions. Types of reflexes
according to the mechanism of formation and the type of reflex arc. Nerve
centers. Types and properties. Cerebral circulation. Cerebrospinal fluid.

Nerve-reflex regulation of autonomic functions. Functional anatomy of the
autonomic nervous system. Centres, ganglia, mediators and receptors of the
ANS. Influence of the autonomic nervous system on the activity of various
organs and systems. Autonomic reflexes.

Role of the hypothalamus, reticular formation, cerebellum, subcortical nuclei and
cerebral cortex in the regulation of autonomic functions. Participation of the CNS




in the adaptive reactions of the body - sympathetic - adrenal system, Stress and
distress.

General principles of humoral regulation of physiological functions. Telecrinia
and paracrinia. Classification, synthesis and mechanism of action of hormones.
Regulation of hormonal activity.

Hypothalamus — neurohypophysial system. Neurosecretion. Hormones of the
neurohypophysis. Physiological action and regulation of their secretion.
Hypothalamus — adenohypophysial system. Hormones of the adenohypophysis.
Physiological action and regulation of their secretion.

Functional structure of the thyroid gland. lodine-containing hormones.
Physiological action and regulation of their secretion. Changes in the body in
case of impaired thyroid function.

Functional structure of the adrenal glands. Hormones secreted by the medulla.
Physiological action of adrenaline and noradrenaline and regulation of their
secretion.

Hormones of the adrenal cortex. Glucocorticoids - physiological action and
regulation of their secretion. Pharmacological effects of glucocorticoids.
Mineralocorticoids and adrenal sex hormones - physiological action and
regulation of their secretion. Changes in the body in case of impaired function of
the adrenal cortex.

Physiology of the reproduction. Male reproductive system. Spermatogenesis.
Hormonal activity of the testes — androgens — types, physiological action and
regulation of their secretion. Erection and ejaculation.

Physiology of the reproduction. Female reproductive system. Ovogenesis.
Hormonal activity of the ovaries — estrogens and progesterone. Physiological
action and regulation of their secretion. Menstrual cycle. Pregnancy, childbirth
and lactation. Tests for early pregnancy detection.

10

Endocrine function of the pancreas - types of hormones, physiological action and
regulation of their secretion. Changes in the body in case of impaired endocrine
function of the pancreas.
Calcium-phosphorus homeostasis. Parathyroid hormone, calcitonin and calcitriol
- physiological action and regulation of their secretion. Disorders in calcium-
phosphorus homeostasis.

11

Musculoskeletal system. Physiology of striated muscles — functional
morphology, mechanism and energetics of muscle contraction. Types of muscle
contractions, types of muscle fibers. Work and fatigue of the muscle.
Electromyography.

12

Functional structure of smooth muscles. Excitation, electrophysiological
characteristics and mechanism of smooth muscle contraction.

13

Physiology of respiration. External respiration. Functional structure of the
airways, lungs and thorax. Mechanics of respiration. Intrapleural and
intrathoracic pressure. Role of surfactant. Protective reflexes — coughing and
sneezing.

Respiratory rate and rhythm. Pulmonary and alveolar ventilation. Elastic and
nonelastic resistance to breathing. Airflow. Work of breathing. Static lung




volumes and capacities and their functional significance. Anatomical and
physiological dead space. Assessment of external respiration.

14

Physical foundations of gas exchange. Solubility, diffusion coefficient and
diffusion capacity of gases. Composition of gases in the air, lungs and blood.
Diffusion of gases through the alveolar-capillary membrane. Ventilation-
perfusion ratio.

Transport of oxygen in the blood. Dissociation curves of oxyhemoglobin.
Exchange of oxygen in the lungs and tissues. Transport of carbon dioxide in the
blood. Exchange of carbon dioxide in the lungs and tissues.

15

Regulation of breathing. Respiratory center and respiratory rhythm. Chemical
regulation of breathing. Nervous-reflex regulation of breathing, Influence of the
cerebral cortex on respiratory functions.

Total: 30 hours

LECTURE PROGRAM

2nd year, 4th semester

TOPIC

HOURS

Physical foundations of gas exchange (continued).

Regulation of breathing. Respiratory center and respiratory rhythm. Chemical
regulation of breathing. Nervous-reflex regulation of breathing. Influence of the
cerebral cortex on respiratory functions (continued).

Breathing under extreme conditions.

Cardiovascular system. Systemic and pulmonary circulation. The heart as an
organ - functional morphology of the pericardium, endocardium and
myocardium. Innervation. Myocardial blood supply.

Functional morphology and physiological characteristics of the excitatory-
conductive system of the heart. Automaticity. Heart rhythm. Conduction
disorders.

Physiological features of the working myocardium. Excitation and contraction.
Refractory phases. Extrasystoles, flutter and fibrillation. Myocardial
metabolism.,

Enexkrpuanu sBnenus npu paboTata Ha ¢bplieto. [Ipou3xo, perucTpHpaHe U
OILIEHKa Ha elTeKTpoKap/lHorpama.

YecTora Ha chpreunaTa mefiHOCT. YapeH W MMHYTEH 00eM Ha CBHPLETO W
IIPOMEHHTE HM IIPH Pa3THYHH (H3IHOTOTHYHH CHCTOAHHA,

Perynmanus Ha cobpaewHata JgeHHOcT. BrhTpechpieuna  perynanms
(caMoperynanusa). Enepretnka Ha cepiednara pedinoct. Excrpakapiuanna
HCPBHA peryjalMid Ha CcbpjedyHara JeHHOCT — 0COOEHOCTH Ha
CHMIIAaTHKYCOBOTO H MAapacHMIIaTHKYCOBOTO BB3ACHCTBHE. XYMOPAIHH
taxTopH, BITHAEITH BEPXY Chp/eYHara JeiHOCT.




Electrical phenomena in the work of the heart. Origin, registration and
evaluation of an electrocardiogram.

Heart rate. Stroke volume and cardiac output and their changes in different
physiological states.

Regulation of cardiac activity. Intracardiac regulation (self-regulation).
Energetics of cardiac activity. Extracardiac nervous regulation of cardiac
activity - features of sympathetic and parasympathetic influence. Humoral
factors influencing cardiac activity.

Functional features of blood vessels. Hemodynamic patterns - features of
vessels and fluid. Hemodynamic indices. Volumetric and linear velocity of
blood flow in different parts of the vascular system and the factors that
determine them.

Blood pressure in different parts of the cardiovascular system. Arterial blood
pressure - methods of measurement and normal values. Factors determining the
level of blood pressure.

Blood flow in the arteries. Arterial pulse. Sphygmography. Properties of the
arterial pulse. Blood flow in the veins. Venous pulse. Phlebography.
Physiology of microcirculation. Functional structure of the microcirculatory
unit. Features of capillaries in various organs. Regulation of microcirculation.

Vascular tone. Intrinsic vascular tone. Local, neural and humoral mechanisms
for the control of vascular tone.

Regulation of blood circulation. Characteristics and localization of receptors.
Cardiovascular center. Supramedullary regulation of blood circulation.
Regulation of arterial blood pressure. Mechanisms of rapid short-term, rapid
long-term and long-term regulation.

Digestive system — functions. Digestion in the mouth. Biomechanics of
chewing. Main cycles of chewing. Phases of the main chewing movement in the
chewing cycle. Regulation of chewing.

Secretion, enzymatic digestion and resorption in the oral cavity. Regulation.
Swallowing — phases and regulation.

Motor activity of the stomach. Motor activity on an empty stomach, during
filling and after ingestion of food. Emptying of the stomach. Regulation of the
motor activity of the stomach. Vomiting.

Secretion, enzymatic digestion and resorption in the stomach. Composition,
mechanism of secretion and functions of gastric juice. Regulation of gastric
secretion — cerebral, gastric and intestinal phase. Protective capabilities of the
gastric mucosa.

Motor activity of the small intestine — types of movements. Regulation of motor
activity of the small intestine. Secretion, digestion and resorption in the small
intestine.

Motor activity of the large intestine and its regulation. Secretion, digestion and
resorption in the large intestine. Defecation.

Pancreatic juice — composition and functions. Regulation of pancreatic
secretion,

Bile formation and bile secretion. Volume, composition and functions of bile.
Regulation of bile secretion. Functions of the liver.




10

Digestion and resorption of proteins, fats, carbohydrates in the different levels
of the digestive system. Resorption of salts, water and vitamins.

Metabolism in the body. Carbohydrate metabolism. Blood sugar level and its
regulation. Protein metabolism and its regulation. Metabolism of lipids and their
regulation.

Energy metabolism in the body. Energy value of foods. Energy equivalent of
oxygen. Determination of energy expenditure - direct and indirect calorimetry.
Basic metabolism and energy expenditure in different physiological states.

11

Excretory functions of the body and systems that perform them. Kidneys -
functional structure. Features of blood supply and innervation. Functions of the
renal glomeruli. Mechanism of glomerular filtration and its regulation. Methods
for examination of the filtration function.

Functions of the renal tubules. Transport processes in different parts of the
tubular system. Mechanisms for osmotic dilution and concentration of urine.
Renal excretion.

Renal clearance. Volume and composition of final urine. Micturition. Endocrine
and metabolic function of the kidneys. Regulation of renal functions.

12

Water-electrolyte balance of the body. Body water and electrolytes. Dynamics
of volume and osmolarity of body fluids. Regulation of water-salt homeostasis.
Thirst.

Acid-base balance of the body. Buffer systems of body fluids. Respiratory
regulation of pH. Renal regulation of pH. Deviations in acid-base balance.

13

Thermoregulation. Body temperature and isothermia. Mechanisms of heat
production and heat dissipation in the body. Neurophysiological foundations of
thermoregulation. Hypothermia and  hyperthermia.  Acclimatization.
Thermoregulation during physical work.

14

State of alertness. Role of different structures of the nervous system in
maintaining this state. Sleep. Physiological changes during sleep.
Electroencephalography.

15

Higher nervous activity. Types of higher nervous activity - characteristics.
Learning and memory - types and physiological essence. First and second
signaling systems. Communicative functions of man. Speech spoken and
written praxis. Speech auditory and visual gnosis.

TOTAL: 45 hours




SEMINARS PROGRAM

2" year, 37 semester

TOPIC

Ne HOURS

1 | General physiology of excitable systems.
Practical tasks: Preparation of a neuromuscular preparation. Galvani's
experiments - "contraction by metal”, ‘contraction without metal”. 4
Matteucci's experiment. Types of stimuli. Determination of the threshold force
of irritation (direct and indirect) of a muscle.

2 | General physiology of excitable systems.
Practical tasks: Recording the gradation of effects depending on the strength 4
for frequency) of irritation. Influence of cold exposure on the excitability of
the n.schiadicus. Recording an electroneurogram of a mixed nerve.

3 | General physiology of excitable systems.
Practical tasks: Analysis of a reflex arc. Determination of reflex time 4
(according to Turk). Irradiation of excitation in the CNS. Action of strychnine
on the CNS. Influence of anesthesia on reflex activity.

4 | General physiology of excitable systems.
Practical tasks. Study of reflexes in a spinal frog. Study of clinically important 4
reflexes - mucous, cutaneous, tendon-periosteal. Study of pupillary reactions
to light, convergence and accommodation.

5 | General physiology of excitable systems.
Practical tasks: Study of conditioned reflexes in animals. Study of conditioned 4
reflexes in humans.

6 | General physiology of excitable systems.
Colloguium on general physiology of excitable systems. 4

7 | Blood.
Practical tasks: Drawing blood for examination. Determining hematocrit 4
value. Determining blood types. Rules for blood transfusion.

8 | Blood.
Practical tasks: Chamber method for counting erythrocytes. Determination of 4
hemoglobin concentration in the blood. Determination of the erythrocyte
index. Differential counting. Methods for determining the number of platelets.

9 | Blood.
Practical tasks: Chamber method for counting leukocytes. Differential 4
leukocyte counting. Determination of platelet count. Electronic methods for
determining the number of formed elements.

10 | Blood.
Practical tasks: Determination of bleeding time by the Duke method 4

Determination of plasma recalcification time by Howell. Determination of




prothrombin time (thromboplastin time) by Quick and blood clotting time by
Firort.
Colloquium on Blood

11

Endocrine system.

Practical tasks: Introduction to the methods of functional examination of the
pancreas, thyroid and adrenal glands - oral glucose tolerance test, Werner
test, radioiodine test and Thorne test. Induction of hypoglycemic shock in a
rabbit.

12

Endocrine system.

Practical tasks: Galli-Mainini test. Immunological tests for early pregnancy
detection,

Colloguium on endocrine system.

13

Sensory systems.

Practical tasks: Determination of visual acuity (visometry). Perimetry.
Fxamination of color vision. Audiometry. Determination of bone and air
conduction of sound. Determination of the sharpness of sound with whispering
and speech. Aesthesiometry. Cutaneous sensation. Kinesthetic sensation.

14

Musculoskeletal system.

Practical tasks: Recording a single muscle contraction. Recording complete
and incomplete tetanus. Determining the absolute and specific muscle strength
of a frog muscle. Influence of load on amplitude and work done. Myoneural
transmission - Claude Bernard's experiment

15

Smooth muscles.

Practical tasks: Recording the fatigue curve of an isolated muscle.
Determining muscle strength. Ergography. Monitoring the contractions of
smooth muscle from an isolated intestinal loop.

Total: 60 hours

SEMINARS PROGRAME

2" year, 4" semester

TOPIC

HOURS

16

Respiratory system.

Practical tasks: Donders model. Physical examination of the lungs.
Determination of lung volumes and capacities with the SPIROVIT apparatus,

17

Respiratory system.

Practical tasks: Calculation of the partial pressure of O2 in atmospheric air at
sea level and at an altitude of 8000 m. Calculation of the partial pressure of 02
in alveolar air. Calculation of the amount of chemically bound O2 in the blood
at an altitude of 8000 m. Calculation of the ventilation-perfusion ratio in




different parts of the lungs in an upright position at rest. Calculation of the
utilization coefficient (UC) of O2 in tissues. Study of O2 consumption and CO2
release.

18 Respiratory System.
Practical tasks: Colloquium on the Respiratory System.

19 Cardiovascular system.
Practical tasks: Mechanogram of a frog heart. Tempering of the sinus venosus.
Recording the effects of Stannius ligatures. Recording ventricular extrasystole.

20 Cardiovascular system.
Practical tasks: Auscultatory examination of heart sounds. Recording and
analysis of an electrocardiogram. Recording and analysis of the ST-segment.
Phonocardiography.

21 Cardiovascular system.
Practical tasks: Calculation of stroke volume (SV) of the heart using Star's
Sormula and cardiac output (CO) using Fick's method Changes in cardiac
activity of warm-blooded animals upon stimulation of the vagus nerve,
acetylcholine and adrenaline on the heart of warm-blooded animals.

22 Cardiovascular system.
Practical tasks. Palpatory measurement of arterial puise. Determination of
pulse qualities - palpatory and with a pulse tachometer. Sphygmography and
determination of the speed of propagation of the pulse wave in the large arteries
of the upper extremities. Plethysmography. Plethysmogram in case of occlusion
of veins. Capillaroscopy.

23 Cardiovascular system.
Practical tasks: Claude Bernard's experiment. Measurement of arterial blood
pressure by the Korotkov method with a Riva-Rocci device. Influence of neural
and humoral factors on the blood pressure of a warm-blooded animal,
Orthostatic test.

24 Cardiovascular system.
Colloquium on the cardiovascular system

25 Digestive system.
Practical tasks: Observation of the movements of the small intestine of a frog
in situ. Observation of the movements of the isolated small intestine of a warm-
blooded animal (rat). Influence of bile on the filtration rate of vegetable oil (0il)
and on the sedimentation rate of sulfur dust

26 Digestion, energy metabolism and nutrition.

Practical tasks: Methods for determining energy expenditure. Determination of
the load providing maximum fat catabolism by indirect calorimetry. Principles
of rational nutrition. Drawing up a nutritional ration.




27 Excretory system, water-electrolyte and acid-base balance of the body.

Practical tasks: Observation of the influence of ADH on the diuresis of white 4
mice. Determination of the effective filtration pressure (EFP). Calculation of
the clearance of imulin (in), paraaminohippuric acid (PAH) and urea.

28 Colloquium on "Digestion, nutrition and energy balance; Excretory system and 4
water-electrolyte balance.”
29 Assessment of the functional state of the body through work tests.

Practical tasks: Changes in gas exchange during physical exertion.

Spiroergometry. Combined functional test. Assessment of the physical aerobic 4
working capacity of the body through the Sjostrand test - PWCI170. Harvard
step test. Development of a cardiac conditioned reflex.
30 Higher nervous activity.
Practical tasks: Methods for studying attention: tachistoscopy, Landolt test. 4

Methods for studying logical thinking: Raven test. Methods for studying the
fINA type - Myasishchev's personality test. Method for studying signal
affiliation - Sharankov test.

Total: 60 hours

3. Prerequisites.
To pass the physiology course, the student must have completed the first year of study and be enrolled
in the second year. To complete their physiology studies - they must have no absences from practical exercises,
including passing all control tests during the year, have attended the lecture course and receive certification

from an assistant and lecturer.

4. Academic resource of the department.
The department has highly specialized academic staff (Master of Medicine) - non-habilitated (four
chief assistants, one assistant) and habilitated lecturers (three professors, one associate professor), with
significant scientific, creative and professional achievements..

5. Material resources.
Technical means for visualizing the learning process.

Specially equipped laboratories with equipment for recording and assessing physiological functions
and their regulation; video monitors; discs with educational films; computers; ergospirometric system AT-104
“Schiller”; computerized dynamometric system for isometric measurements, pulse wave analysis and velocity
system, Cardiovit Spiroergometer, 3-channel electrocardiograph “RFT”, Germany and 3-channel portable
“Schiller”; computer-based spirometry set - SPIROVIT SP-1, metabolic monitoring system for small
experimental animals at rest and during physical exertion, with treadmill; Jaeger cycle ergometer, Germany;
operating tables for small animals “Hugo Sachks”; capillaroscope, Germany; microscopes “Leica”, ;
polyphysiographic, multicomponent computer system MP 150, BIOPAC Systems, Inc. (USA), professional

body mass composition analyzer, apparatus for recording muscle contraction; blood lactate measuring device,
10



Myoton muscle strength measuring device, audiometers, color perimeter; sphygmomanometers, stethoscopes,
elc.

6. Lectures.
Lecture training includes the entire volume of material presented in lectures in multimedia
presentations.

7. Practical seminars
They are held in groups. Manuals for practical exercises prepared by the department are used, including
serninar and laboratory parts, with detailed explanations of practical tasks, literature and control questions for
both parts, as well as MCQs on physiology. Students' preparation is checked, topics are discussed and results
of the specific exercise are discussed.

8. Colloquium seminars:
In these seminars, a colloquium is held for ongoing control, through test and oral examination of the
students' preparation. There are 7 seminar exercises for the period of study. There are collections of questions
on physiology for medical and dental practitioners prepared by the department, in Bulgarian and English..

9. Information resources. Basic literature. Websites.

The main sources of information are announced in the practical manuals (in each exercise - 30 in total
for the academic year), including: Bulgarian and foreign textbooks and aids, as well as a list of sites suitable
for independent preparation, announced on the information boards throughout the year, as well as disks with
additional information about publications. A synopsis for the annual (written and practical) exam is provided
at the beginning of the academic year. The synopsis is placed in the manuals for practical exercises in
physiology for medical students. The professors use a wide range of information material, training films,
presentations, visual and electronic materials and a rich base for study work.

10. Colloquiums.
During the two semesters, students actively participate in discussions and debates regarding the current
material, take colloquiums - tests (7 in total for the two semesters) and an oral examination, the results of
which are included in the final grade for the semester and the year..

11. Self-preparation and student engagement.
Independent work is supervised by the teacher, who guides the student in theoretical preparation.
Students actively participate in the development of practical tasks, as well as in the preparation and
presentation of presentations on a selected topic from the taught material.

The department has prepared a collection of sample test questions on each section of the material in
physiology, which is provided to students and is used for independent preparation and for preparation for the
final exam.

11



12. Collaboration between students and the teaching team.
Students actively participate in practical tasks during the exercises.

Daily consultations with the lecturers are provided. An opportunity to participate in a course in Sports
Medicine and Sports Physiology (as an elective course, 60 hours of lectures, credit rating 4) is provided for
medical students enrolled in the 4th year of study. An opportunity to include students in the experimental
activities of the department is provided.

13. Exams.
Current control: Colloquiums on 7 sections; oral and written examination.

Final control: MCQ test for annual exam. Written exam on questions drawn for the day. Practical
exam. Oral exam.

14. Assessment standards.
Students are introduced to the standards for assessment and grading from the first practical session.

Excellent 6 — for excellent knowledge of information sources, in-depth mastery of key and additional
knowledge and skills, meaningful and correct understanding of the subject, skills for solving complex tasks,
own thinking and reasoning of decisions.

Very good 5 — very well mastered key and additional knowledge, meaningful and correct
understanding of the subject, skills to apply what has been learned in complex case studies.

Good 4 — For mastering key and additional knowledge for solving cases and tasks, but without being
able to develop them into independent thinking.

Average 3 — mastered key knowledge and solved simple problems.

Weak 2 — does not meet any of the requirements above.

15. Forming a final grade

The final grade is determined by the degree to which the student has achieved the learning objective.
It is multi-component and includes grades from:

Current semester grade - grades from current tests, participation during exercises and
presentations - 10%;

Entrance test for the annual exam — 15%;
Written exam on a topic drawn from the syllabus — 25%;
Practical exam - 15%;

Oral exam — 35%.

If one of the components of the final grade of the annual exam is Weak (2), then the final grade is

necessarily Weak (2}, as a prerequisite for moving on to the written, practical and oral exam is the successfully
taken entrance test for the annual exam.

12



The exam materials are stored and students are given the opportunity to familiarize themselves with
them within a period of five working days after the exam date.

The academic standard for the discipline Human Physiology for the specialty Medicine has been
updated, voted on and adopted by the Department Council with Protocol No.21of 20.04.2026.

Acting Head of the Department of Physiology
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