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Planning – General pathology 

 From 17 February – 5 June 

 38hs lectures-3,2CF (22 days) 

 16hs practice (each)-0,8CF (3 groups) 
 2hs laboratory (3 groups) and 4hs microscopy (3 groups) 

  2° ANNO -- 2° Semestre               DIDATTICA PRATICA   

Attività formative Moduli didattici SSD 
CFU 

Totali 

CFU 

Lezione 

Lezioni 

ore 

CFU 

pratica 

Pratica 

ore 

Ore totali/ 

studente 

Aula Laboratorio Non aula  Fuori Sede Totale ore 

didattica 

docente Ore Gruppi Ore Gruppi Ore Gruppi Ore Gruppi 

Fisiologia e Endocrinologia Endocrinologia VET/02 4 3,5 42 0,5 10 52 6 2 4 3         66 

Nutrizione ed Alimentazione animale e Tecnica Mangimistica 

Nutrizione ed Alimentazione animale AGR/18 4 3,2 38 0,8 16 54 12 1         4 2 58 

Tecnica mangimistica AGR/18 3 2,5 30 0,5 10 40 5 2         5 2 50 

Patologia Generale 

e Fisiopatologia 

Patologia 

generale 

VET

/03 
4 3,2 38 0,8 16 54 2 3 14 3         86 

Fisiopatologia 
VET

/03 
4 3,3 

20 
0,7 

7 
54 

4 1 3 3         33 

20 7 3 1 4 3         35 

Principi di Economia per la veterinaria e Agronomia e 

Coltivazioni Foraggere 

Economia rurale AGR/01 3 2,7 32 0,3 6 38 6 1             38 

Agronomia e Coltivazioni foraggere AGR/02 3 2,8 34 0,2 4 38 4 1             38 

2° ANNO - 2° Semestre TOTALI CFU 25 25 21,2 254 3,8 76 330 404 



Planning – Physiopathology 

 From 17 February – 5 June 

 18hs lectures 3,3CF(codocenza)(13 days) 

 7hs practice 0,7CF(codocenza) (3 groups) 
 microscopy 4hs (3 groups) and interactive slides 3hs  

  2° ANNO -- 2° Semestre               DIDATTICA PRATICA   

Attività formative Moduli didattici SSD 
CFU 

Totali 

CFU 

Lezione 

Lezioni 

ore 

CFU 

pratica 

Pratica 

ore 

Ore totali/ 

studente 

Aula Laboratorio Non aula  Fuori Sede Totale ore 

didattica 

docente Ore Gruppi Ore Gruppi Ore Gruppi Ore Gruppi 

Fisiologia e Endocrinologia Endocrinologia VET/02 4 3,5 42 0,5 10 52 6 2 4 3         66 

Nutrizione ed Alimentazione animale e Tecnica Mangimistica 

Nutrizione ed Alimentazione animale AGR/18 4 3,2 38 0,8 16 54 12 1         4 2 58 

Tecnica mangimistica AGR/18 3 2,5 30 0,5 10 40 5 2         5 2 50 

Patologia Generale 

e Fisiopatologia 

Patologia 

generale 

VET

/03 
4 3,2 38 0,8 16 54 2 3 14 3         86 

Fisiopatologia 
VET

/03 
4 3,3 

20 
0,7 

7 
54 

4 1 3 3         33 

20 7 3 1 4 3         35 

Principi di Economia per la veterinaria e Agronomia e 

Coltivazioni Foraggere 

Economia rurale AGR/01 3 2,7 32 0,3 6 38 6 1             38 

Agronomia e Coltivazioni foraggere AGR/02 3 2,8 34 0,2 4 38 4 1             38 

2° ANNO - 2° Semestre TOTALI CFU 25 25 21,2 254 3,8 76 330 404 



Planning 

 Each topic preeceded by self-assessment 

training 

3 questions before 

the beginning of the 

lecture 

Same 3 questions at 

the end of the lecture 



Self-assessment 

 Poll-everywhere 

 Download Poll Everywhere (play store) 

 www.PollEv.com 

 - I’m partecipating 

 - I’m presenting 

 Answer by phone (PollEv.com/patgen2016) 

 Anonymous answer 

 Enjoy yourself and learn!! 

 

http://www.pollev.com/


Planning 

 Student mailing-list/whatsapp group 

 Questions on general pathology 

 Information 

 Pat Gen Journal interpretation (team work- 

4 students per group) 

 



Practice 

 Laboratory experience for pathologists 

 Tissue handling 

 - Trimming 

- Processing 

- Embedding 

 - Cutting 

- Staining 

2hs 

Take notes.......... 

for the exam!!!! 



Practice 

 Microscopy experience for pathologists 

 - Have a look 

- Describe 

- Make a diagnosis 

14hs 

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-zqeOpbDZAhWHjqQKHU2qCDUQjRwIBw&url=https%3A%2F%2Fwww.wikihow.com%2FUse-a-Microscope&psig=AOvVaw35h5jT68mpvqQL2VFQ6qfE&ust=1519071609433321


Practice 

 Microscopy experience for pathologists 

  

14hs 

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiVmcy5p7DZAhXE-6QKHdS8AJEQjRwIBw&url=https%3A%2F%2Fwww.microsoft.com%2Fit-it%2Fwindows%2Fdevices&psig=AOvVaw2l4ioAgtFAmSfzpscIap8y&ust=1519072296676739


Questionario valutazione 2018/19 



Questionario valutazione 2018/19 



Questionario valutazione 2018/19 

??? 

??? 



Questionario valutazione 2018/19 

??? 

??? 



Program 

 Introduction on general pathology and cell 
structure 

 Cellular and tissue response to ingury 

 Inflammation (acute, chronic, wound 
healing) 

 Neoplasia and tumor biology 

 Circulation disturbances 

 Blood and termoregulation 

 

Physiopathology 



Introduction 

 Pathology, in the broadest sense, is “the study of 
deseases”  

 

 Its understanding is fundamental 
to determine:  
- how disease works, can be diagnosed, treated 
and prevented 
 

 Diagnostic pathology (necropsy examination), surgical pathology 
(biopsies), toxicologic pathology (laboratory animals), clinical pathology 

(blood, serum, cells), experimental pathology  

Greek Pathos = “suffering of” 

 Logos = “study of” 



Introduction 

 

 Disease: 
any deviation from (or interruption of) the normal 
structure or function of any part, organ or system 
of the body that is manifested by a characteristic 
set of signs and whose etiology, pathology and 
prognosis may be known or unknown 

 
It encompasses all abnormalities of structure and function 
 

It involves the study of cells, tissues, organs, and body fluids 

 



Introduction 

 

 It is essentially the search 
for and the study of 
“lesions”, the abnormal 
structural and functional 
changes that occur in the 
body 

 

Cow.  Normal kidney 

Cow. Kidney. Cronic purulent glomerulonephritis. 
Downloaded from: Dr. King J.M. Necropsy  show and tell - 

http://w3.vet.cornell.edu/nst/  

Swallen, pale kidney 

http://w3.vet.cornell.edu/nst/


Introduction 

 The separation of pathologic structure and 
function is an artifical one. 
Only in rare cases, lesions are detectable by 

microscopy and in others only by biochemical 
methods 

 For every functional change within a cell, however, 
there is a corresponding structural change 
 

 The “challange” to the anatomic pathology lies in 
finding it 

 

 



What is included in the pathology ? 

 

The study of pathology is divided into two 

main parts: 

 

The general pathology 

 

The systematic or special pathology 

 



General pathology: encompasses the study 

of the basic responses to insults and cellular 

damage that are not related to a single system or 

a single species 

 

Systematic pathology: encopasses the study 

of the ways in which organs and systems develop 

damages in each disease and in different species 

 

What is included in the pathology ? 



Basic nomenclature 

Disease: change to the normal function of one 

or more organs that occurs with signs ("no 

symptoms“) and has a clearly defined reason 

behind it. 

Syndrome: from Greek word meaning ‘run together’ 

refers to a disease that has more than one 

identifying feature or sign   

 
 

 

 

 

 

a collection or set of signs that characterise a particular condition 

may produce a number of signs without an identifiable cause. 



Clinical signs: changes in physiological 

parameters detectable by clinical examination or 

by laboratory analysis 

Lesion: variation of normal appearance 

Etiologial agent: an agent that produces 

lesions 

Pathogenesis: mechanism through which a 

disease develops 

Basic nomenclature 



Diagnosis: brief description and definition of 

the disease 

 

It can be: - morphological histopathological  

                - clinical / clinicopathologic 

                - etiological 

                - differential 

Basic nomenclature 



Evaluation of morphological 

changes 

Macroscopic changes 

 

Histopathological changes 

stains for general views (E-E) 

histochemistry (PAS, Congo Red, etc.). 

immunohistochemistry / in situ PCR 

 

Ultrastructural changes 

 

Molecular alterations 

 



Histopathological report 

Need of common nomenclature and classification for 

organ diseases and tumours 

 

For tumours WHO (World health organization) 

 - human medicine 

 - veterinary medicine (1974-1998-2018)  

 

There are no precise guidelines on report filling, for 

veterinary medicine AFIP gives indication and organize 

annual meeting 

 Lab 

Es-1 



Histopathological report 

Report structure (According to ADASP e AFIP) 

 

First section:  

- anagraphic data (laboratory address, code) 

- owner and signalment (species, breed, age, sex) 

- history 

- tissue/organ 

 

DATE 

 

 
Lab 

ES-1 



Histopathological report 

Report structure (According to ADASP e AFIP) 

 

Second section: gross description 

- n° of biopsy 

- gross description of the specimens  

- consistency (need of demineralization) 

 

 

 
Lab 

Es-1 



Histopathological report 

Report structure (According to ADASP e AFIP) 

 

Third section: microscopic description 

- Precise histopathological description (AFIP) 

- Grading if necessary 

- Special stain description (if necessary) 

- Special immunohistochemistry results (if necessary) 

  

 

 

 
Lab  



Histopathological report 

Report structure (According to ADASP e AFIP) 

 

Fifth section: general comment 

- differential diagnosis 

- further testing 

- prognosis 

- staging  

 

Sixth section: responsability  

 

 Lab 





The cell 









The cell 

Until the mid-nineteenth century it was believed that 

the disease was due to changes in “humours" in the 

body 

 

Morgagni and Bichat  were the first to realize 

the importance of organ and tissue as the site of 

disease 

 

Virchow  finally focused attention on individual 

cells 



The cell 

Virchow finally focused attention on individual 

cells 



Cell membrane 

Cytosol 

Mitochondria 

Nucleus / nucleolus 

RER / SER 

Golgi / Lysosomes 

Microfilaments, intermediate filaments and 

microtubules 

Extracellular matrix 

The cell 



Cell membrane 

There are specific proteins within a phospholipid 

lamellar structure 

 
 

Selective barrier 

and support for 

enzymes and 

receptors 

important for 

cell function 



The transmembrane proteins have important 

functional differences 

Cell membrane 



Citosol 

Aqueous gel in which organelles and cell 

components are missing 

 

Place of enzymatic 

 reactions of free  

enzyme 

 

The cytosol is a  

highly organized  

network of  

microtrabecole 

 



Mitochondria 

Place of production of energy 

(fatty acid oxidation, citric 

acid cycle  and oxidative 

phosphorylation) 

 

Final step of electron transfer 

from ADP to ATP 

 

See also mitochondrial DNA 



Nucleus e nucleolus 

Custodian of the 

transfer of cellular 

genetic information 

 



The chromatin is formed by chains of DNA, protein-

conjugated 

  Areas of dense chromatin are not active for the 

 formation of RNA 

  Therefore, the highly dense chromatin is 

 inactive 

Nucleus e nucleolus 



The nucleolus is composed 

of RNA, chromatin nucleus 

associated and proteins 

 

Important for RNA synthesis 

and therefore proteins 

Nucleus e nucleolus 



Rough Endoplasmic Reticulum 

RER. Intracellular membranes 

bounded by ribosomes 

 

Very active in the cells  

producing extracellular 

proteins 

 

Responsible for the cytoplasm  

basophilia 



Smooth Endoplasmic Reticulum 

SER. Series of membranes 

arranged in tubules and vesicles 

not containing ribosomes 

 

Location of enzymes that 

metabolize steroid hormones, 

drugs, lipids and glycogen 

 

By light microscopy gives the 

appearance of a finely vacuolated 

cytoplasm 



Golgi apparatus 

Lamellar structures with 

overlapping flat pockets 

which causes the formation 

of membrane, vesicles and 

vacuoles 

 

Important for the final 

extracellular proteins 

formation and glycation 



Lisosomes 

Surrounded by membrane vesicles containing 

lytic enzymes 

 

Important in phagocytic cells, but not only 



Microfilaments, intermediate 

filaments and microtubules 
Protein subunits forming the cytoskeleton 



Involved in cell movement, but also the formation of 

the mitotic fusus and the events related with the  

adhesion between cells 

 

Their name takes in consideration the dimensions of 

the protein fibrillary structure 

 

Microfilaments, intermediate 

filaments and microtubules 

Microtubules = cytoskeleton filaments 30 nm thick 

 

Microfilaments = cytoskeleton thinner filaments 5-9 nm thick 

 

Intermediate filaments = intermediate thickness of 10 nm 

(intermediate between microtubules and microfilaments) 



Can be an important 

marker to identify 

cancer cells 

 

Microfilaments, intermediate 

filaments and microtubules 



Intermediate flaments 

 Wide and variable family of filamentous 

non globular proteins 

 Flexible and resistant  

 Support cell to withstand mechanical 

stress, reinforce tissues (es: epidermis) 



Intermediate filaments 

 structure very similar to that of a braided 

cabl 

http://www.cordsncables.co.uk/acatalog/Fiber_Covered_Twisted_3_core_braided_cable.html


Intermediate filaments 

 Cytokeratins  
- epithelial tissues (external  

surface, internal cavities and glandular ducts) 

- stratum corneum (wool, hair, horns) 

 

 
where they constitute a dense  

cytoplasmic network which anchor  

the desmosomes to the cytoplasm 



Intermediate filaments 

 Vimentin  
it occurs in the connective tissue in general  

  

- blood  

- bone 

- iris 

- some glial cells 

 

attached to the nucleus, endoplasmic 

reticulum and to the mitochondria, both 

laterally and terminally.  

 

 

It is concluded that vimentin plays a role 

as a support and anchorage for organelles 

in the cytosol. 



Intermediate filaments 

 Neurofilaments 

 
typical of neurons and 

axons in which are 

present in bundles 

arranged parallel to 

the major axis.  



Intermediate filaments 

 Desmin 

 
is located close to the line Z in the sarcomeres.  

- skeletal muscle 

- smooth muscle 

- myocardium 

It serves to maintain muscle 

myofibrils in parallel 



Microfilaments 

 Actina 

 Miosina 





Questions 

Where are normally located the cell transport 

channels? 

 

a) Membrane surface 

b) Rough endoplasmic reticulum 

c) Nuclear membrane 

 

 





Question 
Which is the best method to visualize the 

cytoskeloton? 

 

a) Hematoxylinand eosin stain 

b) Immunohistochemistry 

c) Special stains 

 

 





Questions 

In which form is the dense chromatine? 

 

a) Active 

b) Inactive 

c) Both 

 

 


