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Adaptations

Physiological pathologicalSnormal
,

&
when cells or tissues

heathy adjusments adjust to abnormal or harmful

that cells or tissues make in conditions as a result of stress

response to changes in their environment injury or disease

or increased demands

forms of adaptations

* hypertrosly : increase in cell size T
1 Reversible when stressful event is

x atrophy : decrease in cell size
I

removed
,
cell willgo back to normal

* Hyperplasia : increase in number of cells
1 if stress is continueda cell is inable to

* Metaplasia : change into anothertype of cell ! adapt
cell

injry
a

* cells that cannot"hypertrophy - increasedsize & functional
capacity

to

S replicate & only undergoes
hypertrophy

·

+ structural protiens n organells a function ↳neuronsSkeletal muscles&

3 * pure or mixed withhyperplasia -> when they can replicate !!

* can be pathological or * Due to-hormonal Stimulation

·inPatierhypertrogvae Physiologiea ② Growth factor Stimulation

against resistance 2 ↑ workload-> ↑hypertrophy
③ increased functional demand



Pathological hypertrophy physiological hypertroshy

- can undergo both hypertrophy & hyperplasia
A cardiac muscles in hypertension * uterine Smooth muscle in PregnancyyLeaortic stenosa

pertension heart has to pump blood against myometrial
increased resistance in arteries ; The left ventricle

"the chamber of blood responsible for pumpingoxygenated
to body" thickens in response to increased workload

in aortic sterosis, & reversibleaortic value that allow blood to excit left ventricle

becomes narrowed -
forces heart

to work much harders left ventricle hypertrobly A skeletal muscle hypertrophy in athelets

5)
incase of severe injury such as myocardial infraction

"heart attack"
->

cell injury Pure hypertrophy



2 hyperplasia-y increase in the number of cells

3
& Tissues that have ability to proliferate o pure or mixed

Physiological - reversible Pathologic -> Sometimes increase rish of cancer
-

*Hormonal Stimulation
-

Breast in * Excessive hormonal stimulation

Puberty & Pregnancy ↳
indometrial hyperplasia , estrogen induced

*compensatory -> liver after partial lining of uteras - rish of cancer 1 %

resuction

· Benign prostatic hyperplasia , androgen induced ->
does not increase

risk of virus

Sremaining hepatocyte proliferate * Viral infections -> warts (HPV) e human papilomavirus

3 Atrophy - Decrease in cell size function
,

a protien synthesis

& ↑ degredation
↑ Autophagy

: Atrophic cells can still function

causes : O decrease workload : immobilization of a limb after fracture

neuropathy ⑫ loss of innervations -> Ex . diabetes
·

nerve injuryefracture ,
stab
wounds

③ diminished bloodsupply
② inadequete nutrition

⑤ loss of Endocrine Stimulation - after menopause

⑥ Aging (Senile atrophy)



Physiological atrophy Pathological atrophy

* loss of hormonal stimulation in menopause * Denervation injury↳
endometrial atrophy * Chronic ischemia

* chronic malnutrition

3
4 Metaplasia - change from one cell type to another a stem cellsa reversible

3 functional cost

presistent change - Cancer !I

Causes :OSmoking - affects bronchial lining Cilliated Psuedostratified columnar epithilium) e Cillia & muchy is lost

we lose protection of
airways ->

stratified
a t risk of lung cancer

② Vitamin A deficiency - which is needed to differentiate epithelium - leads to sgamous metaplasia of bronchi

③ GERD : Gastroesophageal reflux disease

Ex this sphincter prevents reflux of acid which is harsh on the

jesophagus
loose sphincter-> continuous exposure-> Lining of Esophagus

stratified sqamous) changes into (glandular) with goblet cells

↑ risk of
Cancer



causes of cell injury

, oxygen deprivation - hypoxiag ischemia
,

anemia
, respiratory diseases

a chemical agentse salt
, sugar ,

pestisides
,

formaline

3 infections agentsa viruses & bacteria

immunologic reactionse allergy ,
autoimmune disease , microbes

3 Genetic factors e chromosomal abnormalties
a

down syndrome

G Nutritional imbalances
-

malnutrition/ excessive nutrition

7 Physical agents etrauma/electrical injury/thermal injury



*

Reversible & irreversible cell injury aRecorded le

if injuryStimulus is

removed
, cell will &Because of

accumulation

go back to normal of water

↳ Black

severy intensities

↳ intact Yshrunk

e enclosed
= irreversible

cell membrane cell death Y no inflammatorydiscontinuenudears
&

reaction

if damaging stimulus is removed in reversible injury - injured cells can return to normal

SMorphology
cellular swelling ---> organ swelling

fatty change 3.

act
swollen

&
accumulationfailureoapump whitisheytoplasmcell



3
Reversible damage-fatty change
in organs involved in fat metabolism

reflected in E

macroscopic rich lipid
appearance droplets

other changes,note : these changes can be seen in irreversible injury butmuch

more severe↳ I-plasma membrane alterations (blebbing , blunting) - remember it remains intact

2-mitochonderial change (swelling & densities)

3-dialation of ER-deattatchment of ribosomes

H- nuclear clumping of chromatin nucleus still intact

5-cytoplasmic myelin figures - derived from phospholipid of altered plasma membrane & organelle
membranes

irreversible injury (necrosis)

1- irreversible Mitochondrial dysfunction- no ATP Production - Mitochonderia won't go
back to normal

2-lossof plasma membrane and intracellular membrane me cellular enzyme leak out - they cangain
acess to blood

3-loss of DNA & chromatin structural integrity
stream

4-local inflammation



irreversible injury Morphology
1 increased cytoplasmic eosinophilia - more pink color-fosin stain

telotofdenaturedProties
aeNA

2 . Marked dialation of FR , Mitochonderia ↓ Blue color

3 . Mitochondrial densities

4 . More myelin figures

* Nuclear changes *

pyknosis : Shrinkage and increased basophilia

Karyorhexis : Fragmentation

Karyolysis : Basophilia Fades & degeneration of nuclear material

Normall, reversiblee irreversible cell injury
loss of nuclear material

-
Swollen

intact



cell death - different mechanisms depending on nature and severity of injury
1 Necrosis 2 Apoptosis

↳
* Rapid & uncontrollable A less severe injury- un light ,aging, lossofgrot the

Aregulated by genes & Signaling Pathways
*eredisturbances: ischemia

,
toxins

,
infections & trauma A precisely controlled

* can be manipulatede chemotherapy
* in healthy tissues e aged cells of skin

3 Necroptosis -> mixture Xclean cell suicide - no inflammation

loss of function
is a feature of both

reversible & irreversible

injury



the way tissues look when they are 
necrotic can provide insights into 
what caused the tissue damage or 
death.

Clinical implications

leakage of intracellular protiens through damaged cell membrane & ultimately into circulation

S
Provides a means of detecting specific tissues necrosis using blood serum or samples

cardic eneynes ,
liver enzymes

- hepatic toxicity
,viral infections

, hepatitso

after myocardial ischemia

we can detect cardic enzymes

Morphologic Patterns of tissue necrosis (Etiologic Clues)

1 coagulative necrosis
conserved tissue architecture initially-damages protiens & Enzymes a Block autolytic processe

3. ↳ Just for afew days
Enzyme dysfunction

* leukocyte lysosomal enzymes& phagocytosis required for clearance

* Anuclear eosinophilic on LM
① Whitishyellowish nonea

*wedge shaped

A ischemia to all solid organ (infraction)
(cause

except the brain



2 liquefactive Necrosis cavitory
E legion

* local infections by bacterial fungal organisms correspondingto area

offraction
APus

* CNS infract - Ischemia of brain

Acenter liquefies and digested tissue is removed

by phagocytosis accumulation of
acute

inflammatory
cells

neutrophilis

3 Gangrenous necrosis

*Clinical term

Acoagulative necrosis to multiple Tissues

*
Dry/ we t

Y with infection
without

infection



4 caseous necrosis - cheese like
of it will be cheese aka caseo3 Tissue architecture is not preserved

AcellularCenter

usually enclosed by collection of macrophages completea
(granuloma)

* TB *

5 fat necrosis

↳
occurs incutecreatitis
Spancreatic lipases
Focal fat destruction
3. released fatty acids combine with (a) -> saponification

to produce whitish chalky appearance

A shadows of necrotic fat cells

6 fibrinoid necrosis

* Visible only microscopically aDeposit of antigen-antiboluies
and fibrin complexes in arterial walls

Aseen in Vasculitis (PAN) - autoimmune

*severe hypertension
disease


