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CELLULE, ORGANI E TESSUTI (MT000005)

1. lingua insegnamento/language

Italian

2. contenuti/course contents

Coordinatore/Coordinator: Prof.ssa AMELIA TOESCA
Anno di corso/Year Course: I°
Semestre/Semester: II°

CFU/UFC: 14

Moduli e docenti incaricati /Modules and lecturers:

- ANATOMIA UMANA 1 (MT000056) - 4 cfu - ssd BIO/16

Proff. Amelia Toesca, Claudio Sette, Camilla Bernardini, Stefano Giannetti, Vittoria Pagliarini
- BIOLOGIA APPLICATA (MT000054) - 4 cfu - ssd BIO/13

Proff. Ornella Parolini, Wanda Lattanzi, Valentina Saccone

- ISTOLOGIA (MT000055) - 6 cfu - ssd BIO/17

Prof. Alessio D'Alessio

3. testi di riferimento/BIBLIOGRAPHY

ANATOMIA

S. STANDRING, Anatomia del Gray, Ed. Edra

G. ANASTASI et al., Trattato di Anatomia Umana, Ed. Edi-Ermes

F.H. NETTER, Atlante di anatomia umana, Ed. Edra

PROMETHEUS, Atlante di Anatomia, 22 edizione italiana, Ed. EdiSes

G. ANASTASI, C. TACCHETTI, Atlante Anatomia Umana, 12 edizione, Ed. Edi-Ermes
K.L. MOORE, A.D. DOLLEY, Anatomia Umana con riferimenti clinici, Ed. Casa Editrice
Ambrosiana

NETTER'’S, Anatomia Clinica, Ed. Piccin

G. FAMILIARI, Anatomia Microscopica, Ed. Piccin

ISTOLOGIA

ISTOLOGIA di Monesi. Ed. Piccin

ANASTASI, MARALDI, TACCHETTI et al., Dalle cellule ai sistemi, Ed. Edi-Ermes

NETTER'’S, Istologia e Anatomia Microscopica con correlazioni cliniche e istopatologiche, Ed.
Piccin

K. R. MOORE, T.V.N. PERSAUD, M.G. TORCHIA, Lo sviluppo prenatale dell'uomo - Embriologia
ad orientamento clinico. Ed. EDRA

G.C. SCHOENWOLF, S.B. BLEYL, P.R. BRAUER, P.H. FRANCIS-WEST LARSEN - Embriologia
Umana. Ed. Edra

BIOLOGIA APPLICATA

J. IWASA, W. MARSHALL, Biologia Cellulare e Molecolare di Karp - Concetti ed Esperimenti- VI
Edizione — 2021 (ultima versione disponibile), EJISES

BRUCE ALBERTS et al., Biologia molecolare della cellula, Ed. 2025 (ultima versione disponibile),
Zanichelli

For each module, students must have a text chosen from the recommended ones or another text
after approval by the Lecturers. For the Human Anatomy module, it is strongly recommended to
choose an atlas from among those suggested; the microscopic anatomy text is optional. The
anatomy text and atlas also cover the Human Anatomy 2 course programme.

4. obiettivi formativi/LEARNING OBJECTIVES



The aim of the course is to provide students with the basic knowledge necessary to fully
understand the topics covered in subsequent studies on organ pathophysiology and to
comprehend the content of clinical and surgical disciplines.

In particular, the Biology module aims to provide students with basic, up-to-date and in-depth
knowledge of the structure and function of all cellular compartments, the fundamental mechanisms
that regulate cell activity, interactions between cells, and the flow and regulation of genetic
information underlying the complexity of animal eukaryotic cells. The Anatomy module aims to
provide students with the skills necessary to understand and learn about the relationship,
conformation and organisation of the anatomical structures of the human body, with particular
regard to the skeletal system and the organs of the neck and chest, and to apply the knowledge
acquired to the recognition of anatomical structures in radiological images. The main objectives of
the Histology module are to illustrate the organisation of the cellular and extracellular components
of tissues and their interactions, highlighting the morpho-functional correlations within the various
organs and providing the basis for the recognition of the histopathological aspects of human
diseases; in addition, it will guide students in learning about the processes of embryogenesis and
organogenesis, with particular attention to control mechanisms and their main alterations, which
are responsible for malformative pathologies.

Knowledge and understanding - (Dublin 1) At the end of the course, students must demonstrate
that they have acquired adequate knowledge of biological systems, both from a cellular and
molecular point of view, that they understand the organisation of cellular and extracellular
components of tissues and the processes of embryogenesis and organogenesis, and that they
have acquired the skills to understand and know the topographical, macroscopic and microscopic
organisation of the anatomical structures of the human body, and know how to apply the
knowledge acquired to the recognition of anatomical structures in radiological images. Students
must also demonstrate that they have understood how the knowledge acquired in the three
modules is an essential prerequisite for understanding the pathophysiological mechanisms of the
structures of the human body.

Applied knowledge and understanding — (Dublin 2) At the end of the course, students must be
able to apply and integrate the knowledge acquired on the organisation of cells, tissues and organs
in order to recognise any alterations related to the functional mechanisms of the structures of the
human body.

Autonomy of judgement — (Dublin 3) At the end of the course, students must demonstrate that
they have understood the interdisciplinary approach of the course and know how to integrate the
knowledge and skills learned to recognise the differences between physiological and non-
physiological structures.

Communication skills — (Dublin 4) At the end of the course, students should be able to identify
and describe in a comprehensive and accurate manner the elements underlying molecular and
cellular processes, the organisation of tissues and organs with their topographical and functional
relationships, using the correct terminology, and to express themselves clearly and unambiguously
with specialist and non-specialist interlocutors.

Learning skills — (Dublin 5) At the end of the course, students should be able to self-assess their
skills, expand their knowledge and keep up to date by independently drawing on texts, scientific
articles and online platforms.

5. prerequisiti/prerequisites

In order to fully understand the contents of the modules of the course “Cells, Organs and Tissues”
and facilitate their study, students must have a knowledge of the basic scientific subjects.

6. metodi didattici/TEACHING METHODS

The teaching of the course for the three modules is divided into lectures, carried out with the aid of
image projections, and professional training activities. The lectures will systematically cover all the



topics listed in the detailed programme below in order to provide students with a complete
overview of the integrated topics and the correct study method to reinforce their theoretical
knowledge, with particular emphasis on the most relevant and essential aspects for the training of
a future doctor. The lessons are also designed to stimulate reasoning skills and the connection
between theoretical and practical knowledge, enabling students to acquire independent judgement.
From the very first lesson, the correct scientific terminology is taught and used, and constant
interaction with the teacher during lectures is conducted in such a way as to enable students to
acquire the correct communication skills with specialist and non-specialist interlocutors. The use of
supplementary teaching materials, including articles from international scientific literature, will
enable students to continue studying in a largely self-directed or autonomous manner.

- For the Human Anatomy module, lectures will be given with the aid of image projections; the
lectures are designed to stimulate reasoning skills and the connection between theoretical and
practical knowledge. During the course, there will be several hours of self-training: students,
divided into groups, will have access to models of the entire skeleton, a dissectable skull and
individual skeletal segments as teaching aids during the study of osteology.

- For the Histology module, in addition to lectures delivered with the aid of image projections,
several hours of professional training are also provided. The professional training component of the
Histology module involves observing histological preparations of various human tissues and
organs under an optical microscope. Students, divided into groups, will follow the teacher's
explanations, who will illustrate the preparations through images captured by a camera connected
to the microscope and projected onto a large screen. Each student will have a box with various
histological preparations and a workstation equipped with an optical microscope to follow the
lesson and practise analysing the samples under the guidance of the teacher.

- For the Applied Biology module, teaching is organised into lectures and practical experiential
activities. Some lessons may be conducted interactively, integrating standard teaching with active
learning activities such as problem-based learning, self-learning, case studies and the “flipped
classroom” model. Experiential teaching activities are based on exercises in the teaching
laboratory and simulations in the virtual laboratory (using the Labster application). In addition,
ongoing non-assessment tests will be offered in the form of multiple-choice quizzes and classroom
exercises on topics covered in class or assigned for self-learning. Notes on teaching support
methodologies: simulations and video tutorials based on the BlackBoard Ultra platform will be
carried out where possible in classrooms equipped with computer stations or using students'
electronic devices (laptops, tablets, etc.).

7. altre informazioni/OTHER INFORMATION

The Lecturers are available for information on the course and clarification of the lesson topics by
appointment made by e-mail or, if a quick request is needed, at the end of the lessons.

amelia.toesca@unicatt.it; camilla.bernardini@unicatt.it; claudio.sette@unicatt.it
ornella.parolini@unicatt.it; wanda.lattanzi@unicatt.it; valentina.saccone@unicatt.it
alessio.dalessio@unicatt.it

8. modalita di verifica dell’apprendimento/METHODS FOR VERIFYING LEARNING AND FOR
EVALUATION

The evaluation is focused to verify the full and correct knowledge of the information acquired
according to the methods detailed below for each module.

- Human Anatomy 1

During the Human Anatomy 1 course, there will be a progress written test on a digital platform
based on figures and multiple-choice questions on the osteoarticular system and myology of the
upper and lower limbs. At the end of the Anatomy 1 course the exam consists of a written test
followed by an oral exam. The written test requires mainly theoretical study with some clinical
references; the assessment is expressed in thirtieths and a minimum score of 18/30 is required to
pass. There is no penalty for incorrect answers. Passing the progress test in Osteoarthromiology,
either during the Human Anatomy 1 course or afterwards, is a prerequisite for taking the Human
Anatomy 1 exam and is an integral part of the final grade of the Human Anatomy 1 exam; the
grade obtained in the progress test during the Human Anatomy 1 course is valid until the
extraordinary exam session in December 2027. The final examination for Anatomy 1 consists of a
written test, based on multiple-choice questions, covering the remaining part of the Anatomy 1
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programme, followed by a mandatory oral examination. The written test is considered passed if the
student answers at least 60% of the questions correctly, thus obtaining the necessary qualification
to access the oral examination. The oral exam will cover the programme on the heart and lungs,
which are not included in the written exam. The eligibility obtained with the written exam is valid
only for the academic year in which it was obtained and is cancelled if the oral exam is not passed.
The Anatomy 1 exam includes questions on the theoretical aspects of the topics covered in the
course and is designed to assess the student's solid understanding and knowledge of the content
taught, also with a view to future clinical application. The student's reasoning skills and ability to
express the concepts acquired using appropriate language are also assessed. The final mark is
expressed out of 30. Students can obtain the maximum grade of 30/30 if they demonstrate that
they have fully and thoroughly acquired the knowledge and skills provided by the course, including
the section on osteoarthromiology, and are able to express themselves using the correct
terminology and without ambiguity. Honours will be awarded to students who have demonstrated
an excellent level of knowledge and understanding of the content through reasoning, independent
study, proper use of language and excellent communication skills.

- Histology

The assessment of the skills acquired in the Histology course consists of a written test followed, if
successful, by a compulsory oral test. The written test consists of 50 multiple-choice questions
(approximately 8 questions/CFU) relating to the content covered in the Histology module. Each
question has only one correct answer and there is no penalty for incorrect answers. The test is
considered passed if the student answers at least 60% of the questions correctly, thus obtaining
the necessary qualification to access the oral exam. The qualification obtained through the written
examination is valid only for the academic year in which it was obtained and is cancelled if the oral
examination is not passed. The oral exam aims to thoroughly assess the student's understanding
and mastery of the topics covered during the course. The maximum grade of 30/30 with honours
will be awarded to students who, during the oral exam, demonstrate solid critical maturity in the
development of concepts, accompanied by clarity and rigour in their presentation.

- Applied Biology

The assessment for the Biology module will be based on a written test consisting of 31 multiple-
choice questions on the topics indicated in the module programme. Each question is worth 1 point,
and there is no penalty for incorrect answers. Students pass the test if they answer at least 18
questions correctly. Students who answer all questions correctly in the written test will receive the
maximum score (valid as a partial grade for the individual module) of 30/30. Students may accept
the written test grade as their final result or take an oral exam (optional) after passing the written
test. The qualification obtained in the written examination is valid only for the academic year in
which it was obtained and is cancelled if the oral examination is not passed. The oral examination
consists of a short interview, the assessment of which may modify the score obtained in the written
examination. Students who, during the oral interview, demonstrate that they do not know any of the
topics covered in the questions asked by the teacher will fail the module exam, regardless of the
score achieved in the written test.

- Final mark

The final assessment for the course “Cells, Organs and Tissues” is based on the weighted average
of the assessments reported in each individual module. Each module of the integrated course is
assessed during the exam, and separate exam sessions for individual modules are not permitted.
Students who pass one or two out of three modules in the first exam session may retake the failed
module(s) in the next exam session of the same exam period, retaining the partial scores of the
passes obtained in the previous exam session. If the exam is again failed, the student must retake
the entire integrated exam, i.e. the assessment of all modules, in the subsequent exam sessions.
During written exams, the use of electronic devices, texts or personal notes is prohibited. Any
violation will be reported to the Disciplinary Committee. The committee reserves the right to
suspend and/or cancel the exam at any time if students are found to be behaving inappropriately.

9. programma esteso/program

<HUMAN ANATOMY 1>

Levels of organisation of the human body, anatomical position, reference planes, directional terms,
anatomical nomenclature, body regions and cavities. Projection of the neck and chest organs onto
the surface of the trunk.

Skeletal system. Classification and macroscopic characteristics of bones; bones of the trunk, head
and limbs; joints: classification and characteristics; detailed macroscopic anatomy and ligaments of



the joints of the spine, shoulder, elbow, hip, knee; imaging anatomy of the osteoarticular system.
Muscular system. Origin, insertion, action of the muscles of the head and neck, muscles of the
thorax, diaphragm muscle and respiratory muscles, muscles of the upper and lower limbs. Muscles
of facial expression.

Neck: topographical anatomy, regional subdivision and organs contained, cervical fasciae, lodges.
Chest wall: general organisation.

Mediastinum: definition, limits and subdivision.

Cardiovascular system. Heart: topography, relationships, external and internal morphology,
microscopic anatomy, fibrous skeleton, organisation of the atrial and ventricular myocardium,
conduction system; nutrient vascularisation (coronary arteries and veins), pulmonary vessels;
cardiac plexus; organogenesis; imaging anatomy. Systemic circulation and pulmonary circulation.
Fetal circulation.

Blood vessels: general characteristics and microscopic anatomy of arterial and venous vessels;
main arterial and venous anastomotic circles of the head, neck, thorax and upper limbs. Origin,
course, vascularisation territory, relationships of the aorta and its branches; branches of the
ascending aorta, aortic arch and thoracic aorta with terminal and collateral branches. Main venous
vessels of the head, neck and thorax. Arterial and venous vascularisation of the upper and lower
limbs. Radiological anatomy of the aorta and main vessels of the head, neck, trunk and limbs.
Lymphatic system, general information, organisation; thoracic duct and lymphatic vessels; thymus,
external conformation, structure, relationships; lymph nodes; lymph node stations and main
lymphatic networks of the head, neck and chest; Waldeyer's lymphatic ring.

Serous membranes: pericardium, pleura.

Respiratory system. External and internal conformation, structure, microscopic anatomy,
relationships between nasal cavities, paranasal sinuses, larynx, trachea, bronchi, lungs; pulmonary
segments; nutritive and functional vascularisation, innervation, lymphatic drainage; imaging
anatomy of bronchi and lungs.

Digestive system. External and internal conformation, structure, microscopic anatomy,
relationships of the oral cavity, tongue, palate, major and minor salivary glands, pharynx,
oesophagus; vascularisation, innervation, lymphatic drainage.

Breast.

< APPLIED BIOLOGY >

Introduction to biology: general characteristics of prokaryotes and eukaryotes, autotrophic and
heterotrophic organisms; introduction to the scientific method; cell theory; morpho-functional
organisation of the eukaryotic cell; biochemical composition of the cell and macromolecules of
biological interest.

Structure, biochemical composition and functions of the plasma membrane.

Transport mechanisms across membranes.

Cell junctions and cell-cell and cell-substrate adhesion mechanisms. Extracellular matrix.
Mitochondria: structure, functions and biogenesis.

Endomembrane system: structure and functions of the smooth and rough endoplasmic reticulum,
Golgi apparatus and lysosomes, overview of the structure and function of peroxisomes. Transport
vesicles and vesicular traffic.

Exocytosis, endocytosis and phagocytosis. Extracellular vesicles.

Cytoskeleton: structural components (microtubules, intermediate filaments and microfilaments);
role in structural support, mobility, contractility and cellular mechanotransduction. Microtubule
instability. Microtubule organising centres, basal body and centrosome. Axoneme structure: cilia
and flagella. Primary cilia: overview of structure and function.

Nucleus: structure and functions of the main components, such as the nuclear envelope, nuclear
lamina, nuclear pore complex and nuclear import and export mechanisms; chromatin and
chromosomes, nucleolus and ribogenesis, other components of the nucleoplasm.

Cell cycle and cell reproduction. Mitosis and meiosis. Cell cycle regulation mechanisms.

Concept of genes and genomic structure. Complexity of the eukaryotic genome. Overview of the
mechanisms that regulate gene information flow: DNA replication and repair, overview of mutation
mechanisms, RNA transcription and post-transcriptional modifications, translation and post-
translational modifications. Overview of the main types of non-coding RNA. The genetic code and
its properties.

Mechanisms regulating gene expression in eukaryotes.

Cell signalling and signal transduction. Messengers, receptors and effectors; examples of the main
signal transduction pathways. Mechanisms of programmed and unprogrammed cell death.
Applications of biology in medicine: stem cells and regenerative medicine.

NB: all the topics listed in the programme are covered in the various chapters of the recommended
texts and in the supplementary material provided during the lessons.



<HISTOLOGY>

ntroduction to histology. Principles of optical and electron microscopy. Preparation of histological
samples: fixation, embedding, sectioning and staining.

Fundamental tissues. Epithelial tissue. Classification: simple, pseudostratified and stratified
epithelium. Glandular epithelium: exocrine and endocrine. Cell polarity and renewal. Cell junctions,
microvilli, cilia, stereocilia. Connective tissue proper. Classification: loose, dense, elastic, reticular.
Resident and migrant cells. Extracellular matrix: collagen, reticular and elastic fibres. Specialised
connective tissues: adipose tissue (white and brown); cartilage (hyaline, elastic, fibrous); bone
tissue (compact and spongy); haematopoietic tissue and blood; muscle tissue. Skeletal muscle:
structure of muscle fibre, bands, sarcomere. Cardiac muscle: intercalated discs, functional
syncytium. Smooth muscle: structure and location. Nervous tissue. Neurons: classification,
structure, synapses. Glial cells (CNS and PNS): astrocytes, oligodendrocytes, Schwann cells.
Histological organisation of the central and peripheral nervous systems.

Histology of organs and systems. Integumentary system. Structure of the skin: epidermis, dermis
and hypodermis. Skin appendages: sebaceous and sweat glands, hair and hair follicles.
Specialised cells: keratinocytes, melanocytes, Langerhans cells, Merkel cells. Cardiovascular
system. Structure of vessel walls: arteries, veins, capillaries. Histology of the heart. Lymphatic and
immune systems. Lymph nodes, spleen, thymus, tonsils. Lymphatic circulation, lymphatic vessels
and blood-thymus barrier. Respiratory system. Nasal cavities, larynx, trachea, bronchi, lungs.
Alveolar-capillary barrier. Digestive system. Oesophagus, stomach, small and large intestine. Liver,
exocrine pancreas. Urinary system. Kidney: cortex, medulla, nephron. Ureter, bladder. Male and
female reproductive systems. Testicles, epididymis, prostate. Ovaries, fallopian tubes, uterus.
Endocrine glands. Pituitary gland, thyroid, parathyroid glands, adrenal glands, endocrine pancreas.
Embryology. Origin and migration of primordial germ cells (PGCs) in the gonadal ridges. Molecular
mechanisms of germ determination. Overview of spermatogenesis and oogenesis. Fertilisation.
Oocyte activation. Pronuclear fusion. Zygote formation. Cortical reactions and polyspermy block.
Segmentation (cleavage) and blastocyst formation. Initial mitotic divisions. Morula and compaction.
Blastocyst: trophoblast and inner cell mass. Implantation. Implantation window. Endometrial
adhesion and invasion. Role of hCG and trophoblast. Formation of the bilaminar embryonic disc.
Epiblast and hypoblast. Amniotic cavity and primary yolk sac. Heuser's membrane and
extraembryonic mesoderm. Gastrulation. Primitive streak and Hensen's node. Formation of the
three germ layers: ectoderm, mesoderm, endoderm. Cell migration and invagination. Allantois and
umbilical cord. Haemangioblastic cells, blood islands, extra- and intra-embryonic vasculogenesis
and angiogenesis. Formation of the notochord. Notochord process and plate. Neurulation.
Induction of the ectoderm and formation of the neural plate. Neural folds and closure of the neural
tube. Neural crest derivatives. Development of somites and body axes. Segmentation of the
paraxial mesoderm. Myotomes, dermatomes and sclerotomes. Axial organisation and bilateral
symmetry. Derivation of the lateral mesoderm. Embryonic folds (cephalic, caudal, lateral).
Pharyngeal apparatus and derivatives. Development of the heart, intestinal tube

and respiratory apparatus. Limbs buds. End of the embryonic period (8th week). Transition to the
foetal period. Embryonic appendages: placenta: development, structure and function.



