- | Study of suffering ]

Scientific study of disease]
Definition < \

The study of structural and
functional changes in cells .
Tissues and organs that underlies
diseases

e o

- the father of modern pathology

Now the alteration of molecules
influence the survival and

—cellular pathology : all the

diseases originate at the cellular
[Ftudu[f Virchow ] level

behaviour of cells# cellular
disturbances

-Foundation of modern pathology :
understanding the cellular and
molecular abnormalities that give
rise to diseases

Scientists that improve the
pathological science

Path Olﬁgy -physician, anatomist

[Giuvanni battista morgagni ] Introduced ( clinicopatologic
methodology ) : the study of
diseases by correlation of clinical
findings with finding at post-
mortem examination

Causes and modifying factors that
are responsible for initiation and
progression of diseases

Etiology (why)

Modifying factor / causes :
genetic + environmental factors

The molecular and cellular changes
that give rise to the specific
functional and structural
abnormalities that characterise the
disease

THE STUDY OF DISEASES
INCLUDES PATHOGENESIS ( HOW )

Mechanism through ( etilology
causes the development
. progression of diseases

Structural alteration of cell and
tissue as a result of the

MORPHOLOGY ( SIGNS & pathogenesis
SIGNALS)

J L Can be observed by : 1. Gross »» 2.
Microscopic &
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cell injury and necrosis -1

Reversible
Homeostasis Apoptosis
/ Cell death
Irreversible \
Necrosis
Causes of cell injury

1- Hypoxia (02 deficiency) and ischemia (reduce blood supply)
- the most common one

2- Toxins ( air pollutant / drugs / innocuous substances )
3- Infectious agents (microorganisms)

4- Immunologic reactions (autoimmune reactions / allergy /
microbes / inflammation )

5- Genetic abnormalities (mutations )

6- Physical agents (electric shock / burns )
7- Aging ( diminish ability to respond to stress)

8- Nutrient imbalance

Sequence of events in cell injury and cell death

1- Reversible cell injury
-gross : pallor , turgor, WEight , | cellular swelling
-microscopy : vacuoles appearance ' 4'

Because Na pump failure =»Na accumulates inside the cell = water enter inside the cell
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-microscopy : lipid vacuoles in the cytoplasm
-in organs that metabolite fat (heart / liver)

Fatty change

l

2-Irreversible cell injury

In hypoxic, toxic and metabolic injuries

Loss the structure and function of :
-mitochondria

-plasma membrane & intracellular membrane

- DNA and chromatin integrity

Reversible , Irreversible
cell injury ! cell injury

Ultrastructural Light

. . .
S R changes  microscopic

. ahlterations |
Cell 1 -= cell death ] —

function : /_,f
]

Gross
morphologic
changes

> 3

=

changes

EFFECT

—

-

DURATION OF INJURY

The damage is being clearer as the duration increases

Biochemical alteration = Ultrastructural = L.M changes—> Gross changes

changes




Cell Injury & Necrosis

necrosis - Sever disturbances / accidental

Cell death
apoptosis = | Lesssever /programmed

Microscopic appearance of necrotic cells
1-cytoplasmic changes
TBinding of eosin to denatured cytoplasmic proteins
\LBasophiIic RNA in cytoplasm

-cytoplasmic vacuolated and appears "moth-eaten”
2- Nuclear changes

-pyknosis : shrinkage and increased basophilia
-karyorrhexis :pyknotic nucleus fragmentation
-karyolysis :], basophilia (DNAase)

Specific morphologic patterns of Necrosis
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-the most common

-mechanism : a-denaturation of proteins & enzymes

Under the microscope,
nuclear disappearing

b-blocking cellular proteolysis ——
neutrophils and
c- preserve cell outline lymphocytes

-bacterial and fungal infections
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-mechanism : a-microbial infection

b- accumulation of inflammatory cells-enzymes
c- digesting the tissue

d- pus formation (acute infection)

-gross : cheese like
-microscopic : -amorphous lysed cells
- architecture is obliterated
- presence of macrophages and other inf-cells

ey  a
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-fat destruction = pancreatic lipases—=>acute pancreatitis
How ?

Lipases cleaves triglycerides into fatty acids

Fatty acids bind to Ca+2 forming insoluble salts

Gross: chalky white

Microscopic : basophilic ( H&E)
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-deposition of Ag-Ab complexes and plasma proteins in B.V walls

—>sever hypertension
Microscopic : bright pink & amorphous appearance

proe —

6-Gangrenous necrosis (not distinctive pattern)
-used in clinical practice

-refers to the condition of the limb

Loss B.S = coagulative necrosis

-bacterial infection = liquefactive necrosis (wet gangrenous

Fate of necrosis
-removed by leukocytes
- dystrophic calcification ( if not removed )
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