MECANISMS OF CELL [NJURY tec._no. 3,4

+ Cellular response to injury depends on3
— type of injury
= dutat?on (prolonged = irreversible injurye..) S\ MPLE
— severity (hypoxia vs ischemia (more severe)) \NTRO
+ Consequences of injury depend ong
- type of injury
- status (diseased vs healthy cell)

— adaptability, and genetic makeup of the injured cell (precision medicine concept)

+ Same injury may trigger more than one mechanism
+ Each mechanism could be triggered by more than one type of cellular stress
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1. Geveration of ROS

A) Normally produced in small amounts during redox reactions
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2. Removal of ROS
+ Decay spontaneously (short-lived)
+ Superoxide dismutase (SOD) 0, — H,0,
+ Glutathione (GSH) peroxidases 0 GSH / Catalase 0
+ Catalase (one of most active enzymes known) ] o ¢

Endogenous or exogenous anti—oxidants (e.g., vitamins E4 A; and C and P-carotene)

3. Effects of ROS

« Lipid peroxidation of (plasma, lysosomal & mitochondrial) membranes
+ Crosslinking and other changes in proteins (degradation, fragmentation, loss of enzymatic activity & misfolding)
-+ DNA damage/mutations (single strand breaks, mediates apoptosis, aging, malignant transformation)

* Killing of microbes & degradation of dead cells
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4 Toxins

- Environmental chemicals & substances produced by infectious pathogens
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]P\mmmla/{’lbm of Misolded

Proteins

B ER Stress

polypeptide chain

+ Chaperones in ER control proper protein folding {-'nlofu'nj
+ Unfolded Protein Response (UPR) (adaptive response to misfolded protein, (haperongs)
accumulation):
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+ Aging ({capacity to correct misfolding)
- Infections, especially viral infections (microbial proteins)

+ 1 demand for secretory proteins (ER stress) such as insulin in ~Trdietion

insulin-resistant states
-+ Changes in intracellular pH
+ | glucose and oxygen (ischemia/hypoxia)

+ Gene mutations (misfolded proteins are degraded)

+ Neurodegenerative diseases

*+ Chemotherapeutic agents
+ Intracellular generation of ROS

+ Mutations
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\ [nFlammation

+ Pathogens
» Necrotic cells

+ Dysregulated immune responses (autoimmune diseases and allergies)

Inflammatory cells (neutrophils, macrophages, lymphocytes) secrete products (like ROS) that destroy microbes and
damage host tissues
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Common events in cell \V\")\Aﬁ/ BY: EMAN AIAMMouR)

G Mitochondrial dysfunction
- hypoxia/toxins/radiation
- Necrosis & apoptosis
Consequences;
- Failed oxidative phosphorylation ( ATP, 1R0S)

- Mitochondrial permeability transition pores (loss of membrane potential)
~ Cytochrome c released —sactivation of caspases —sapoptosis

@ Defects in mitochondrial membrane permeability
- Mitochondrial membrane damage ( ATP)

- Plasma membrane damage (loss of osmotic balance, influx of fluids, leak of contents)

- Lysosomal membrane damage (leakage of enzymes  —cellular digestion)
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