"TOMART 1

HUMANITAS MEDICAL SCHOOL

Course: Mechanisms of diseases |

Year: 2nd
Period: 15t semester
Credits: 9 CFU

Teachers: Raffaella Bonecchi, Cecilia Garlanda, Sebastien Jaillon, Alberto
Mantovani, professors Hunimed
Seppo Meri, professor University of Helsinki

Objectives

The course will offer an integrated introduction to mechanisms of cell, tissue, and organ injury
(cellular pathology) and the major microbial agents that cause human diseases (microbiology
1), the principal mechanisms of responses to injury (inflammation), and the general processes
of the most relevant causes of human diseases (vascular pathology and oncology).
Application of knowledge and understanding:

At the end of the course students will gain an understanding of:

. how the body reacts to physical and biological agents to recover homeostasis

o general pathological mechanisms leading to cell injury and death

. molecular and cellular basis for inflammatory disease states

. normal functions of the innate immune system

. body's immune reactions to infections

. the general categories of infective agents (bacteria, viruses, fungi, and parasites).

. the pathogenesis of infectious diseases by different types of microorganisms and
compare and contrast their pathologic causes.

. The molecular basis for neoplastic disease

. The pathological mechanisms leading to thrombosis, atherosclerosis, ischemia,
infarction

Making judgments; Communication skills; Learning skills.

By the end of the course, students will have

. developed some abilities to communicate and work in team

. acquired some learning skills such as studying in a group, organizing knowledge,
revising, and retaining information, select information.

Prerequisites

To take the exam students must have passed the exams of Principles of the living matter, The
Cell: Molecules and Processes, Building bodies: from gametes to organs, and Body
architecture.
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Contents

The course is divided into 2 modules: general pathology (cellular pathology, innate immunity
and inflammation, vascular pathology, and tumor biology) and microbiology (general
microbiology and medical bacteriology). The syllabus is organized by learning outcomes
specific to each lecture or for a group of lectures.

GENERAL PATHOLOGY:
CELLULAR PATHOLOGY (prof Raffaella Bonecchi)
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Discuss the following chemical mediators of inflammation, in terms of origin (cells vs.
plasma) and chief in vivo functions: vasoactive amines, complement system, arachidonic
acid metabolites, platelet activating factor, cytokines/chemokines nitric oxide, lysosomal
granule contents oxygen-derived free radicals

Describe the steps involved in the isolation and destruction of an infectious agent by cells
of the innate immunity. Describe important molecules involved in the process (opsonins,
phagocytic receptors)

Compare and contrast acute, chronic, and granulomatous inflammation in terms of:
etiology, pathogenesis, histologic appearance, laboratory findings, characteristic cells
involved, outcome, and systemic effects.

Describe the phases of tissue repair and cutaneous wound healing, the mechanism
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Introduction to tumors
Definition

Nomenclature

Benign and malignant neoplasms
Epidemiology of cancer

PPP portfolio: Obesity

2.

PPP portfolio: Abdominal Pain, Chest Pain, Jaundice, Unexplained weight loss, Obesity,

Characteristics of benign and malignant tumors
Differentiation and anaplasia. Metaplasia and dysplasia.
Local invasion

Metastasis, pathways of spread

Molecular basis of cancer 1

Cellular and molecular hallmarks of cancer

Genetic and epigenetic alterations

Oncogenes and proto-oncogenes

Molecular basis of cancer 2

Tumor suppressor genes

Evasion of apoptosis

Evasion of immune destruction

Genome instability

Metabolic alterations

Clinical aspect of patients with tumors
Characteristics of neoplastic cachexia
Paraneoplastic syndromes

Grading and staging of tumors

Abnormalities of Mood

VASCULAR PATHOLOGY (professor Raffaella Bonecchi)

At the end of the lecture course, students should be able to understand and explain the
basic mechanisms and characteristics of the process of angiogenesis and the differences

- basic mechanisms and characteristics of the process of hemostasis and coagulation
- the molecular and cellular mechanisms that lead to thrombosis and atherosclerosis.
1.

with tumor angiogenesis.

Angiogenesis

Multipotent endothelial cells

Angiogenesis and vasculogenesis

Angiogenetic cytokines and their receptors
Tumor angiogenesis

Role of angiogenesis to tumor survival and growth
Soluble angiogenic factors and chemokines

Endothelial progenitor cells and other relevant bone marrow-derived cells

Hemostasis and coagulation
Platelets
Primary and secondary emostasis



Coagulation cascade
Fibrinolytic
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PPP portfolio: fever, abdominal pain, diarrhea, loss of consciousness, headache, seizure, cough,
chest pain, shortness of breath.
14. Pathogenic Gram-negative Rickettsias, Chlamydias and Spirochetes 1
¢ Rickettsias
¢ Chlamydias: C. trachomatis, C. pneumoniae, C. psittaci
e Spirochetes: Treponema
PPP portfolio: cough, fever, chest pain, shortness of breath, dysuria, abdominal pain, diarrhea.
15. Pathogenic Gram-negative Spirochetes 2 and Vibrio
e Spirochetes: Borrelia, and Leptospira
e Vibrio: Vibrio cholerae and others, Campylobacter jejuni, Helicobacter pylori
PPP portfolio: cough, fever, chest pain, shortness of breath, dysuria, abdominal pain, diarrhea.

Three additional lessons will be inserted in the program: these will be revision lessons _with
questions to student divided in small groups: one of general microbiology, one on Gram positive
bacteria and one on Gram negative bacteria.

Teaching Methods

Lectures: the main purpose of lectures is to transfer knowledge to students by guiding them
through the most relevant subjects of the disciplines. Collaborative lessons with teachers
of the course and recap lessons will be done in order to increase the integration of the
different modules. All lectures will b






