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I. COURSE CONTENT
The aim of the discipline is a general biological discipline that studies the systemic chemical regulation of the main processes of life activity. It provides students with knowledge about the activity of the endocrine system in the life of humans and animals, as well as the role of the nervous system in regulating the functions of internal and external secretion glands.
Intended learning outcomes:

II. MAIN THEORETICAL SECTION (LECTURE SESSIONS)

The course includes the following topics:
Topic 1: Introduction. Physiology of the Endocrine System. 
The purpose and tasks of the discipline. The role and importance of endocrine regulation in general integrative system mechanisms. Cooperation between the nervous and endocrine systems in the process of regulating activities. The role of hormones in the mechanism of transmitting genetic information. Mechanism of action of peptide and steroid hormones. Main pathways of hormone evolution. Endocrine and neuroendocrine products, hormone classification in animals belonging to different taxonomic groups. Methods for studying the activity of endocrine glands. Modern views on the formation of hormonal control mechanisms in evolution. Methods for examining the functions of endocrine glands.
Topic 2: The Importance of Hormones. 
Hormone function and their interdependence in metabolism. What is a hormone? About the most important hormones. The specific function of each hormone in the organism. Interdependence between the autonomic nervous system and endocrine glands.
Topic 3: Anatomy and Physiology of the Hypothalamic-Pituitary System. 
The pituitary gland, its role in the organism's endocrine system. Mechanisms regulating pituitary activity. Structural features of the pituitary gland in animals belonging to different vertebrate groups. Pituitary hormones, their evolutionary activity. Prolactin. Its efficacy in different classes of vertebrates. Prolactin-like hormone in the pituitary gland of lower vertebrates. Anterior pituitary hormones.
Topic 4: Hormones of the Neurohypophysis. 
Regulation of the pituitary gland through the nervous system.
Topic 5: Pineal Gland, its Hormone. Regulation of the Pineal Gland. 
Pineal gland, its hormone, their significance. Regulation of the pineal gland through the nervous system.
Topic 6: Anatomy and Physiology of the Thyroid Gland. 
Formation, secretion, and transport of thyroid hormones. Mechanism regulating hormone synthesis and release. Effects of thyroid hormones in representatives of different vertebrate classes.
Topic 7: Thyroid Pathophysiology. 
Changes occurring in the organism during thyroid hyper- and hypofunction and methods for their examination.
Topic 8: Anatomy and Physiology of the Parathyroid or Ultimobranchial Glands. 
Parathyroid hormone and calcitonin. Mechanisms of hormonal control of calcium and phosphorus levels in vertebrate evolution.
Topic 9: Structure and Hormones of the Thymus Gland. 
Specific features of thymus activity, its hormones, hormone functions, the role of the thymus in the immune system are studied.
Topic 10: Anatomy and Physiology of the Pancreas. 
Internal secretion of the pancreas. Insulin and glucagon in vertebrates of different classes and their efficacy.
Topic 11: Changes in the Organism due to Disrupted Endocrine Function of the Pancreas.
Topic 12: Adrenal Gland and its Cortical Hormones. 
Structure of adrenal glands in animals of different vertebrate classes. Hormones and their efficacy. Biosynthetic pathway of corticosteroids. Glucocorticoids and mineralocorticoids. Interrenal gland and chromaffin tissues of lower vertebrates. Function of their hormones. Evolution of corticosteroids. Regulation of synthesis and secretion.
Topic 13: Substances of the Adrenal Medulla, Physiological Importance of Epinephrine and Norepinephrine.
Topic 14: Gonads and their Hormones. 
Androgens and estrogens: structure, structures responsible for their production in different vertebrates. Activity of sex hormones, their cooperative effect with pituitary gonadotropins and hormones of other endocrine glands. Evolution of sex steroids in vertebrates.
Topic 15: Hormone Receptors. 
Structural-functional organization model of receptor molecules. Types of cytoreception. Hormone-binding properties of receptors. Information about some important physicochemical properties of receptors and their structure. Purification of receptor proteins. Information about receptor immunology. Uni-receptor and multi-receptor concepts of hormone-target cell interaction. Model of reception for hormones of different chemical natures. Model of steroid hormone reception. Model of thyroid hormone reception. Model of reception for protein-peptide hormones and catecholamines. The problem of eliminating active receptors in their working cycle and desensitization of cells to hormones. Problems of receptor phosphorylation-dephosphorylation processes.
III. GUIDELINES AND RECOMMENDATIONS FOR PRACTICAL SESSIONS
Recommended topics and instructions for conducting practical sessions:

Topic 1. Current State of Endocrinology. Topography of Endocrine Glands in Laboratory Animals (Rats, Rabbits).
The anatomical topography of endocrine glands is studied using laboratory animals (rats, rabbits) as examples.
Topic 2. Development of the Pituitary Gland in Embryogenesis. Morphological and Functional Connections Between the Pituitary Gland and Hypothalamus.
The histostructure of the pituitary gland, classification of its hormones, and its pathology are studied and analyzed. A summary is compiled based on literature.
Topic 3. Pineal Gland and Its Hormones.
The function of hormones, their interrelationship in metabolism, the most important hormones, the specific function of each hormone in the organism, and the interrelationship between the autonomic nervous system and endocrine glands are studied.
Topic 4. Histostructure of the Thyroid and Parathyroid Glands.
The function of hormones, their interrelationship in metabolism, the most important hormones, the specific function of each hormone in the organism, and the interrelationship between the autonomic nervous system and endocrine glands are studied.
Topic 5. New Methods for Investigating Thyroid Gland Activity.
Thyroid gland activity is studied using modern methods.
Topic 6. Physiological Role of Thyroid Hormones in the Organism, Regulation of Their Synthesis.
The classification of thyroid diseases is learned.
Topic 7. Studying the Role of the Thymus in Immune Processes of the Organism.
The specific features of thymus activity, the role of its hormones in the organism, and its structure are studied.
Topic 8. Studying the Role of the Thymus Gland in Immune Processes of the Organism.
The immune system and the role of the thymus gland in this system are broadly analyzed, and its mechanisms are studied.
Topic 9. Endocrine Activity of the Pancreas. Internal Secretion of the Pancreas.
The insulin and glucagon of vertebrates belonging to different classes and their efficacy are studied.
Topic 10. Comparative Analysis of the Prevalence, Etiology, and Pathogenesis of Diabetes Mellitus, Its Age Dependence, and Heredity.
The spread, etiology, and pathogenesis of diabetes mellitus are comparatively analyzed, and its age dependence and hereditary nature are studied.
Topic 11. Structure, Function, and Pathology of the Adrenal Glands.
Studied through images, tables, and presentations.
Topic 12. Physiological Role of Gluco- and Mineralocorticoids.
The physiological role of gluco- and mineralocorticoids, as well as the mechanisms of their synthesis and secretion, are studied.
Topic 13. Analysis of Age-Related Activity of Endocrine Glands.
Studied through analytical data.
Topic 14. Role of Endocrine Glands in the Pathogenesis (Onset) of Endocrine and Non-Endocrine Diseases.
Studied through analytical data.
Topic 15. Effect of Hormone Preparations on Various Physiological Indicators of the Organism.
Studied through analytical data.

IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks
1. The role of hormones in the mechanism of genetic information transmission. The mechanism of action of peptide and steroid hormones. Main pathways of hormone evolution. Analysis of the current state.
2. Endocrine and neuroendocrine products in animals of different taxonomic groups; classification of hormones. Methods for studying the activity of endocrine glands.
3. Modern views on the formation of hormone-based regulatory mechanisms in evolution.
4. Analysis of hormone function and their interrelationship in metabolism, based on a table.
5. Analysis of the most important hormones and their specific functions in the organism, based on a table.
6. Preparing an analytical presentation (presentation) on the interrelationship between the autonomic nervous system and the endocrine glands.
7. Pituitary hormones, their activity evolution. Prolactin. Its effectiveness in different classes of vertebrates. Prolactin-like hormone of the pituitary gland in lower vertebrates. Analysis of anterior pituitary hormones based on a table.
8. Preparing analytical information on the topic of parathyroid hormone and calcitonin.
9. Mechanisms of hormonal regulation of calcium and phosphorus levels in vertebrate evolution. Deep study and analysis of the topic of insulin and glucagon and their effectiveness in vertebrates of different classes.
10. Study and analysis of the activity of sex hormones, their cooperative effects with pituitary gonadotropins and other endocrine gland hormones.
11. Preparing analytical information on the topic of the structural-functional organization model of receptor molecules. Types of cytoreception.
12. Preparing analytical information on the topic of the unireceptor and multireceptor concepts of hormone-target cell interaction.
Guidelines and responsibilities for independent study in the course
When completing independent study assignments, students are required to:
a) Actively work with textbooks and study materials to gain a deep understanding of the topics covered.
b) Prepare in advance for lectures, practical and seminar sessions, as well as assessments (tests and exams), and use time efficiently.
c) Submit each independent study assignment within the specified deadlines.
d) Understand and comply with the rule that assignments submitted after the deadline will not be accepted.
e) Be aware of and avoid plagiarism when completing independent study tasks.
Independent study assignments for the course are recommended to be completed using the principle of alternative options:
1. Prepare an analytical report (essay) on the topic.
2. Prepare an analytical presentation on a specific topic.
3. Find a solution to a given problem and analyze it.
4. Conduct an in-depth analysis of a given problem, providing definitions and conclusions.
5. Study a given topic thoroughly and analyze it at an advanced level.
6. Develop practical problem-solving skills by working on projects, preparing tests, discussion questions, and assignments to find solutions to existing practical issues.
7. Prepare a scientific article, thesis, or lecture material.
8. Solve non-standard practical problems creatively.
Independent study assignments are assessed during practical sessions and are taken into account in interim assessments.
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	V. Learning outcomes / Professional competencies
Upon successful completion of this course, the student will be able to demonstrate knowledge of the structure and function of the endocrine system, understand hormone regulation and signaling mechanisms, and analyze physiological processes and their impact on human health.
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	VI. Teaching technologies and methods
· Lectures
· Interactive case studies
· Practical sessions
· Group work
· Presentations
· Individual projects
· Team projects and their defense
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	VII. STUDY AND EXAMINATION REQUIREMENTS
Credits allocated for the course are awarded to students only upon achieving positive results in the assessment types for each semester.
Assessment Types: 
Student knowledge is evaluated through interim (IN) and final (FN) assessments. Grades are assigned according to the following scale: 5 – “Excellent”,  4 – “Good”, 3 – “Satisfactory”, 2 – “Unsatisfactory”.
Grading Criteria:
ECTS A (5): Grade 5 (Excellent): Awarded when a student demonstrates the ability to independently draw conclusions and make decisions, think creatively, conduct independent observation, apply acquired knowledge in practice, and understands, knows, can express, articulate the essence of the subject (topic), and has a conceptual grasp of it.
ECTS B (4): Grade 4 (Good): Awarded when a student demonstrates the ability to conduct independent observation, apply acquired knowledge in practice, and understands, knows, can express, articulate the essence of the subject (topic), and has a conceptual grasp of it.
ECTS C (3): Grade 3 (Satisfactory): Awarded when a student demonstrates the ability to apply acquired knowledge in practice, and understands, knows, can express, articulate the essence of the subject (topic), and has a conceptual grasp of it.
ECTS D (2): Grade 2 (Unsatisfactory): Awarded when a student has not mastered the curriculum, does not understand the essence of the subject (topic), and lacks a conceptual grasp of it.
Interim Assessment: Conducted once per semester in written form.
Students are regularly evaluated during practical (seminar, laboratory) sessions throughout the semester. Performance in these sessions, as well as the timely and complete completion of independent study tasks and participation in class activities, is taken into account for the interim assessment.
Grades from practical sessions and independent study assignments are averaged with the interim assessment grade and recorded officially.
A student who receives an unsatisfactory grade or misses the interim assessment without valid reason may retake it only once before the final assessment.
Final Assessment: Conducted in written form at the end of the semester according to the approved schedule.
Written. When developing the final assessment versions, it is necessary to strictly adhere to the requirements specified in the provided sample. Each version must include five questions: two questions (40%) based on classroom activities and three questions (60%) based on independent study. The number of versions depends on the number of students, as an individual version is assigned to each student.
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	Primary literature:
1. B.Kh. Shagazatova. Endocrinology. Textbook. Tashkent: Ijod-print, 2021. 250 pages.
2. Dedov, Melnichenko, Fadeev. Endocrinology. Textbook. Publisher: GEOTAR-Media, 2016. 416 pages.
3. Endocrinology. National Guide. Short Edition / edited by I.I. Dedov, G.A. Melnichenko. Moscow: GEOTAR-Media, 2013. 752 pages
4. Melmed, S., Auchus, R. J., Goldfine, A. B., Koenig, R. J., & Rosen, C. J. (Eds.). (2023). Williams Textbook of Endocrinology (15th ed.). Elsevier.
5. Norris, D. O., & Carr, J. A. (2021). Vertebrate Endocrinology (6th ed.). Academic Press.
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7. Kraemer, W. J., & Rogol, A. D. (Eds.). (2020). The Endocrine System in Sports and Exercise (2nd ed.). Wiley-Blackwell.
Additional literature:
1. Hadley, M. E., & Levine, J. E. (2019). Endocrinology (7th ed.). Pearson.
2. Nussey, S., & Whitehead, S. (2019). Endocrinology: An Integrated Approach (2nd ed.). CRC Press.
3. Fink, G., Pfaff, D. W., & Levine, J. E. (Eds.). (2021). Handbook of Neuroendocrinology (2nd ed.). Academic Press.
4. Feingold, K. R., Anawalt, B., Blackman, M. R., Boyce, A., Chrousos, G., Corpas, E., ... & Wilson, D. P. (Eds.). (2000-2023). Endotext [Internet]. MDText.com, Inc. (A continuously updated online textbook).
5. Jameson, J. L., De Groot, L. J., de Kretser, D. M., Giudice, L. C., Grossman, A. B., Melmed, S., ... & Weir, G. C. (Eds.). (2016). Endocrinology: Adult and Pediatric (7th ed.). Elsevier.
6. Nelson, R. J., & Kriegsfeld, L. J. (2022). An Introduction to Behavioral Endocrinology (6th ed.). Sinauer Associates/Oxford University Press..
Information sources:
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2. http://www.ziyonet.uz
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