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Lec 4, cell injury

“» Homeostasis:
. is the ability of the cells to adjust Lisi their functions with different enviromental stress
so that the internal conditions remain stable and relatively constant .

< Cell injury:
« is a condition when the changes in the enviromental stress exceed the ability of the cell
to adapt .
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+» Causes of cell injury: fdwaas (Saa Al ol sl 4
> Hypoxia: (Sl pail
i. due to { chronic heart failure, anemia or carbon monoxide poisoning}.
ii. impairs oxidative phospholyration leads to decrease ATP production.
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» Physical agents:
i. e.g. trauma, burns, deep cold, irradiation and electricity.

» Chemical agents:
i. e.g. poisons, industrial chemicals, air pollutants and alcohol.

» Inflammation:
i. e.g. bacteria and their toxins, viruses, fungi and parasites.

» Antigen-antibody reactions.

» Genetic abnormality:
i. chromosomal alteration et (Ses oS Al 8 Ly
ii. gene mutations U as i Jie( v S 11 3 585 )5 54k

» Nutritional imbalances:
i. deficiencies of vitamins, proteins and excess lipid.

<*Mechanisms of cell injury:
1- ATP depletion: y<i

» due to: ischemia and toxic injuries.

» decrease production of ATP by mitochondria leads to:
+ intracellular acidosis. v ia seall
+ accumulation of Na and water.
* impairs (=) protein synthesis.
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2- Accumulation of ROS:
» ROS: are molecules with unpaired electrons in their outer energy level.
» produced:
v normally during metabolism.
v by leukocytes during inflammation.
v' due to irradiation.
» Damage: lipids, proteins and nucleic acids.

3- Accumulation of intracellular calcium: activates:
» phospholipases: that degrade «S:membrane phopholipids.

4- Defects in cell membrane permeability: due to:
» ATP depletion.
» calcuim accumulation.
» ROS.

5- irreversible mitochondria damage: zlal: (isiia e
» by: increase intracellular calcuim, hypoxia and toxins.
» its damage leads to: decrease {oxidative phosphorylation and ATP production}

6- Damage of DNA:
» due to : ROS, irradiation and drugs.
» when this damage exceeds normal repair capacity : it leads to cell death.

< Cell response to injury: clas Al o) piall 1) Jab 3
» Adaptation(—<2) - it occurs when the stressful stimuli produce changes in the cells
and the cells can withstand (J«~%)and remain alive (“:> _52).
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v Hypertrophy: as=ll é3a4)

I. increase in cell size.

ii. it occurs when cells cannot replicates. & (Sa Y
iii.e.g.{cardiac muscles,skeletal muscles and nerve}

v Hyperplasia:aasll & 524 3

i. increase in cell number.

ii. it occurs when cells can replicates. s> (S

iii.e.g.{ endometrial hyperplasia -~ ! <.=: ¢ and benign prostate hyperplasia).

v Atrophy: s
i. decrease in cell size and number.

v Metaplasia:
i.change of mature cell type to another cell type.
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» Reversible » Irreversible

De. [they are pathological changes(+:=_+ </ »:=) | the injury cannot adapt by the
in which the cells can return to normal state | cells and the cells cannot return
when the stimulus stops. to normal state.

* lead to cell death

e.g. * cloudy swelling e Necrosis L s« 4als aall La
» intracellular accumulation
- amyloidosis ¢ Apoptosis < sl Ll o Adall L
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another | Degeneration: Jixs

name | itis a reversible deterioration(_ ) in the
cell function leads to change of tissue to
less functionally active one.
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< Reversible:
1. Cell swelling or cloudy swelling:

» Def: mild L.« reversible cell injury affecting mainly the ionic transport across the cell
membrane.

cell membrane J e pledl Jui e Sl
» Causes:

ehypoxia damages oxidative phosphorylation leading to decrease ATP.
ATP J' Jii s sausy) Jlda
e Decrease ATP affects :
I. Na-k pump resulting in sodium and water accumulation inside the cell.

ii. Ca pump resulting in calcium accumulation inside the cell.

iii. Aerobic glycolysis resulting in switch to anaerobic glycolysis with lactic acid
accumulation and decrease PH.
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