Pathology – Tutorial 1 – 24/07/02

CELLULAR INJURY AND DEATH

Homeostasis



Stmuli – eiotology – cause

· Chemical injury (pollutants)

· Oxygen (ischaemia, too high levels)

· Mechanical (crushed), subset of physical injury

· Physical injury (heat, cold, radiation)

· Nutritional

· Hormonal – different hormone levels

· Infections (bacterial, viral, fungal, protozoal)

· Immunological 

· Genetic – this is a big one nowadays

During any event, the major likely injury is directed at: ER, mitochondria, nucleus, and plasma membrane. 

INJURY (eg: ischaemia)

· Normal O2 levels O2 used for oxidative phosphorylation, produce ATP, production of proteins etc. 

· Oxygen deprivation - (ATP, protein synthesis vital and is affected, pump (Na+ / K+ / Ca2+ / Mg2+ , Ca important because otherwise will increase within cell ( activates enzymes ( particularly enzymes that break down phospholipids etc. If Na+ comes into cell too much, H2O follows ( cell swelling. 

· Swelling is an example of reversible tissue injury

IRREVERSIBLE INJURY – NECROSIS

When it is irreversible injury, depends on type of injury, how severe, how long it is for? 

Necrosis

1. Coagulative necrosis – the most common, occurs in MI, heart and kidney infarct most comon

a. Gangrene

2. Caseous – cheesy – yellow/white color

a. E.g.: most likely a cause of TB

3. Fat necrosis – another type of coagulative necrosis

a. Happens to breakdown fat, and then FA react with Ca++ to produce fat saponification. E.g.: pancreatitis

4. Fibrinoid necrosis – occurs in blood vessels due to smooth muscle break down, deposit of fibrin and other plasma proteins, eosinophilic in appearance. 

5. Liquifactive necrosis – bacterial infection is mostly the cause, formation of pus (dead cells and other debris)

a. Occurs in the brain. 

CHANGES

Coagulative necrosis 

· Cell outline is maintained – due to ( pH so cell membrane is intact

· Swelling, oedema

· Infiltration of immune cells

· Eosinophilia exhibited

Liquifactive necrosis

· Plasma membrane totally destroyed

Fat necrosis

· Break down of adipocytes 

· TG being converted FA ( by lipases (e.g.: pancreatic lipase) and combine with Ca++
DESCRIPTION OF A PATHOLOGICAL SPECIMEN

Where it is?

What it looks like?

Relative to stimuli?

How large is it?

Evidence of necrosis, haemorrhage etc? 

APOPTOSIS – programmed cell death 

· Apoptosis can occur as a result of positive signals stimulating proceedings down the apoptotic pathway 

· Apoptosis can also occur as a result of a negative signal that acts against any suppression of apoptosis 

· After apoptosis has occurred, the cellular debris is removed by phagocytosis

· P53 – is important in tumor development

· Involved in cell cycle – synthesis of DNA

· If you have DNA damage – P53 signals apoptosis 

· In tumors: P53 is deranged, tumored cells lose apoptotic ability, cell functions normally and protein synthesis occurs. 

Things to know:

· Necrosis – you must know this for the exam

· Apoptosis – you must know the basics for the exam

· Learn also a little bit about TNF (tumor necrosis factor) alpha, and a bit about tumors even though even didn’t cover in lecture. Just peripheral reading will do. 
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