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For the 15" YEAR DENTAL MEDICINE STUDENTS
Educational and qualification degree — MASTER
Professional qualification — D.M.D.

Semester | Workload — Workload —
hours per hours in total
week

Lectures I 1 15
Seminars 1 2 30
Total hours 45
Forms of Evaluation Midterm test Final exam
Credits (ECTS) 4
Extracurricular 75
employment
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I. Course description

The course in cytology, histology and general embryology aims at providing dental medicine
students with basic up-to-date knowledge about the structural organization and functions of
cells and tissues as well as about the formation and development of the human embryo. This
knowledge is necessary for the formation of medical-biological and clinical thinking.

The morphology of cells and tissues is examined at light microscopic, electron microscopic and
molecular level in close connection with their function. This introduces the students into the
logic of the structure and functions of living matter, develops their diagnostic and differential-
diagnostics at the level of the studied objects, creates the basis for mastering the structure of
the organs and systems and makes sense of the dependence between the deviated from the norm
macromolecules, respectively the structures and the disturbed functions of the cells and tissues
(problematic clinical solving). The necessary knowledge complex is complemented by the
knowledge related to gender differentiation, the formation and development of the embryo and
its envelopes, and the influence of various factors on the processes during the embryonic period.
A particular attention in the course is paid to the cells and tissues that are part of the teeth and
their attachment apparatus.

All this determines the place and importance of cytology, general histology, and general
embryology as a fundamental medical discipline, the deep knowledge of which is vital to the
training and overall construction of the doctor of dental medicine. This philosophy is embedded
in the present curriculum.



IL. Lecture topics

Winter semester

Topic

Hours

Life — a property of matter. Characteristics of living matter. The cell —a
state of matter organization. Definition, general data. Chemical
composition and hierarchy in cellular organization. Basic cytological
terms. External morphology of the cell. Internal morphology of the cell -
cell structure classification. Biological membranes — definition, chemical
composition, ultrastructure, relationships and functions. Plasmalemma
and glycocalyx.

Cytoplasmic matrix (intracellular matrix) (cytosol). Endoplasmic
reticulum (ER). Ribosomes; polysomes. Golgi apparatus. Lysosomes.
Peroxisomes. Mitochondria.

The cytoskeleton — microfilaments, intermediate filaments and
microtubules. Centrioles. Derivatives of the centrioles. Cell surface
specializations on apical, lateral and basal surface. Specific cellular
organelles. Cell inclusions. Cell nucleus in interphase.

General Histology. Tissues - definition, classification, origin, general
properties. Epithelial tissue — definition, characteristics, functions and
classification. Covering epithelia. Enamel and ameloblasts. Glandular
epithelia.

Connective tissue — general characteristics, origin, classification and
functions. Cells of the connective tissue (odontoblasts, cementoblasts,
cementocytes). Extracellular matrix. Tissue fluid. Mesenchyme. Loose,
collagenous, elastic, reticular and adipose tissue. Blood.

Muscle tissue — definition, origin, types and characteristics of the muscle
tissue. Skeletal muscle. Cardiac muscle. Smooth muscle. Diffuse
muscles cells with contractile functions (myoepithelial cells,
myofibroblasts, myoid cells).

Nerve tissue — definition, classification of the cells, origin and
characteristics. Neurons (nerve cells) — type, structure and functions.
Neurosecretory cells. Paraneurons. Neuroglia — types, structure and
functions. Nerve fibers. Nerve endings.

General embryology. Introduction to embryology. Meiosis and
gametogenesis. Progenesis — spermatogenesis and ovogenesis. Menstrual
cycle in human endometrium. Hormonal regulation of the ovarian and
endometrial functions. Semen (seminal fluid). Insemination. Sperm
migration in the female reproductive tract. Transport of the II order oocyte
after ovulation.

I* and 11" week of the human development. Assisted reproductive
technology. Illrd week of the human development (gastrulation). I11%-
VIII™ week of the development (embryonic period). Derivatives of the
ectoderm,

10

M9-VII™ week of the development {embryonic period). Derivatives of
mesoderm, endoderm. External view of the human embryo (Il month).
The embryonic and fetal membranes. Placenta. Umbilical cord. Amnion.
"Twins and multiple births. Congenital abnormalities and malformation.

Total hours

15




IIL Practical exercises (seminars) — topics

Winter semester
Ne Topic Hours

1| Microscope - light and electron microscopes. Structure and proper use of 2
the light microscope. Histological technique.

2 | CELL. External morphology of the cell. 2

3 | Internal morphology of the cell. Common type of cell organelles: plasma 2
membrane and glycocalyx (cell coat), endoplasmic reticulum, ribosomes,

Golgi apparatus, lysosomes, peroxisomes, mitochondria.

4 | Internal morphology of the cell: cytoskeleton (microfilaments, 2
intermediate filaments, microtubules), centrioles. Specialized structures
with plasma membrane participation on the apical, lateral and basal
surface of the cell: microvilli, stereocilia, cilia and flagella, tight junctions
(zonula occludens), desmosomes (macula adherens), junctional complex,
gap junctions, interdigitations, canaliculi, hemidesmosomes, basal
infoldings.

5 | Internal morphology of the cell — cell nucleus in interphase. Specific 2
cellular organelles (myofibrils, secretory granules, synaptic vesicles,
melanin granules). Cell inclusions.

6 | Tissues. Epithelial tissue. Covering epithelia. 2

7 | Epithelial tissue. Glandular epithelia. 2

8 | Connective tissue. Loose, collagenous, elastic, reticular and adipose D
tissue.

9 | Cartilaginous and osseous tissue. Cementum. Dentin. 2

10 | Blood. Hemopoiesis. 2

11 | Muscle tissue. 2

12 | Nerve tissue. Neurons. Neuroglia. 2

13 | Nerve fibers. Nerve endings. 2

14 | Formation and development of the human embryo. Progenesis: 2
Spermatogenesis and ovogenesis. Menstrual cycle - morphological
changes in the endometrium.

15 | I¥-VIII'" week of the human development. Embryonic and fetal 2

membranes. Placentation and placenta. Umbilical cord.
Total hours 30

IV. “CYTOLOGY, HISTOLOGY AND EMBRYOLOGY” course consists of:

Lectures (1 hour weekly);
Practical exercises (2 hours weekly);
Midterm test after each section (3 tests during the winter semester)

Final exam at the end of the semester;




V. Grading:

L. Grading scores during the semester.
- 3 midterm tests during the semester — cover each of the three main divisions: Cytology,
General Histology and General Embryology.

Il. Final exam: at the end of the semester — computer test and essay.

Regulations for the conduct of the Final examination

The exam consists of two components which take place on different days:
- Test component - The score is a sum of the midterm tests and the computer exam test: this

way the continuous assessments during the semester contribute (about 25%) to the grade from
the computer test;

- Essay component — It includes a written and an oral examination.
A detailed information regarding the conductance of the final exam is posted on Blackboard.,

The final grade is formed as an average from the grades of the test component and the essay
component in a ratio of 50% : 50%, and is registered as a rounded integer in the student’s record.
The ratio between the contributions of continuous assessment, test component and essay
component in the final grade is approximately 12.5%:37.5%:50%

The objectivity of the assessment is guaranteed by the application of common criteria for
determining the level of knowledge and skills acquired in the discipline, as follows:

I StEpoint CRITERIA FOR DETERMINING THE LEVEL OF Degree of acquired |
Rt KNOWLEDGE, SKILLS AND COMPETENCES ‘hpaveiival mud
system practical skills
VERY HIGH LEVEL
Excellent 6 excellent results with minor gaps in the demonstration of 91-100 %
knowledge, skills, and competences
HIGH LEVEL
Very Good 5 very good results with minimal gaps in the demonstration of 81-90 %

knowledge, skills and competences

INTERMEDIATE LEVEL
Good 4 satisfactory results with a number of significant errors in the 71-80 %
demonstration of knowledge, skills and competences

_ MINIMAL REQUIRED LEVEL
Satisfactory 3 demonstration of knowledge, skills and competences within the 60-70 %
scope of the compulsory minimum mastery of the discipline

UNDER THE MINIMAL REQUIRED LEVEL

Poor 2 demonstration of knowledge, skills and competences below the <60 %

specified minimum where additional work is required to meet the
minimal criteria




VI. Textbooks and manuals:

Recommended literature:

Cytology/Cell biology
la. Chaldakov GN. Principles of Cell Biology. 1% ed. Ebook, 2021 — available online

https://www.amazon.com/PRINCIPLES-CELL-BIOLOGY-George-Chaldakov-
ebook/dp/B09QZ4DQ6F

1b. Ross M and Pawlina W. Histology. A Text and Atlas with Correlated Cell and Molecular
Biology. 8" ed. Wolters Kluwer, 2018.

General Histology
2a. Mescher A.Junqueira’s Basic Histology. Text and atlas. 16 ed. Mc Graw Hill, 2021.
2b. Gartner LP, Lee LM. Gartner and Hiatt’s Atlas and Text of Histology. 8" ¢d. Wolters
Kluwer, 2022.

General Embryology
3. Sadler TW. Medical Embryology. 14" ed. Lippincott, William& Wilkins, 2018. Chapters 1-
7.

.B. At least one book from each category is needed.
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EXAM SYLLABUS OF CYTOLOGY, HISTOLOGY AND EMBRYOLOGY
for 13 Year Dental Medicine Students of the English Language Programme
Medical University “Prof. Dr. Paraskev Stoyanov” — VARNA

I. CYTOLOGY

- Anatomy as a medico-biological discipline - subject, aim, tasks and relations to other

biological sciences. Levels of organization of the human body. Cell - definition and
general concepts.

- Cytological and histological methods of study. Histological technique.
- Chemical composition and cell organization hierarchy.
. External morphology of the cell - size, shape and color.

- Classification and general characteristics of the cellular structures. Biological membranes

- characteristic, importance, relationships, and functions.

. Plasmalemma. Glycocalyx.

Cell matrix.

- Endoplasmic reticulum. Ribosomes. Polysomes.

. Golgi apparatus (complex).

Lysosomes. Peroxisomes.

Mitochondria.

Interphase nucleus. Chromosomes. Human karyotype.

Cytoskeleton - microfilaments, intermediate filaments, microtubules.
Microtubule derivatives - centrioles.

Microtubule derivatives - basal bodjes, cilia, and flagella.

Cell surface specializations of the apical and basal surface of plasma membrane (without
cilia and flagella).

Cell surface specializations of the lateral basal surface of plasma membrane.
Specific cellular organelles. Cell inclusions.
Cell cycle. Cell growth and differentiation.

Cell replication. Mitosis. Apoptosis.
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II. GENERAL HISTOLOGY

Tissues - definition, classification, origin, and general properties. Epithelial tissue -
definition, classification, origin, characteristics, and functions.

Covering epithelia - definition, classification, distribution and histophysiology.
Enamel and enameloblasts.
Exocrine glandular epithelium - definition, classification, distribution, and histophysiology.

Endocrine glandular epithelium - definition, organization forms, distribution, and
histophysiology.

Connective tissue - definition, classification, origin, characteristics, and functions.
Connective tissue cells (incl. odontoblasts, cementoblasts and cementocytes)
Connective tissue extracellular matrix.

Mesenchyme. Mucous and villous connective tissue. Loose connective tissue.
Collagenous, elastic, reticular, and adipose tissue.

Cartilaginous tissue. Chondrogenesis.

Osseous tissue. Osteogenesis.

. Cementum. Dentin.

Blood. Lymph. Hemopoiesis.

Erythrocytes. Granulocytes.

Monocytes. Lymphocytes. Platelets.

Muscle tissue - definition, classification, origin, characteristic and functions.
Skeletal muscle tissue.

Cardiac muscle tissue.

Smooth muscle tissue.

Nerve tissue - definition, classification, origin, characteristic and functions.
Neurons - classification, structure, distribution, and functions.

Synapse. Neurosecretory cells. Paraneurons.

Neuroglia - types, structure, distribution, and functions.

Nerve fibers. Receptor and effector nerve endings.
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III. GENERAL EMBRYOLOGY

Subject, aim, tasks and methods of the general embryology.
Meiosis and gametogenesis. Differences between male and female meiosis.

Spermatogenesis. Spermatozoa - structure and function. Insemination. Sperm migration in
the female reproductive tract.

Qogenesis. Ovulation - structure and function of the mature oocyte. Fertilization.

Cyclic changes of the endometrium during the menstrual cycle.

Semen - formation, ingredients and characterization.

I** week of the human development - cleavage. Blastocyst formation. Implantation.

11" week of the human development - differentiation of the trophoblast and embryoblast.
Abnormal blastocysts. Abnormal implantation sites. Assisted reproductive technologies.

111" week of the human development - gastrulation (formation of embryonic mesoderm and
endoderm).

111 week of the human development - formation of the notochord. Growth of the
embryonic disc, further development of the trophoblast.

[117 - VIIT™ week of the human development - derivatives of the ectodermal germ layer.
I1I¢ - VIII"" week of the human development - development of the mesodermal germ layer.
1™ - VIII™" week of the human development - derivates of the endodermal germ layer.
Embryonic and fetal membranes: yolk sac, amnion, allantois. Amniocentesis.

Placentation and placenta. Umbilical cord.

Twins and multiple births.

Congenital malformations. Prenatal diagnosis.



