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*Primary Hemochromatosis(bronzed diabetes):
-Its a state of iron overload due to increased absorption of iron from diet.it

affects males more.
Site: the pigment deposition is in : liver , skin heart & pancreas.
Morphology: the affected cells undergo necrosis and fibrosis. and the
organs appear enlarged , brown and hard.
Effect:
-On liver: a) pigmentary cirrhosis that leads to oesophageal varices
and ascites.
edema  و ﻛﻤﺎن، ”varices“ ﺑﯿﺴﺒﺐ ﺗﻠﯿﻒ ﺗﺼﺒﻐﻲ ﺑﯿﺆدي اﻟﻰ ﻇﻬﻮر اوﻋﯿﺔ دﻣﻮﯾﺔ ﺣﻮل اﻟﻤﺮيء اﺳﻤﻬﺎ
. (ف اﻟﺒﻄﻦ ) اﺳﺘﺴﻘﺎء
b) liver cell carcinoma
-On pancreas:fibrosis that leads to diabetes mellitus.
-Heart: fibrosis that leads to heart failure
- Skin :  bronzed color

Amyloidosis
Its the extracellular deposition of an insoluble protein in the connective
tissue stroma or walls of the blood vessels . Its due to either increased
synthesis or decreased catabolism of the protein.
ﺗﺮاﻛﻢ اﻟﺒﺮوﺗﯿﻨﺎت ﺧﺎرج اﻟﺨﻠﯿﺔ ﻣﺶ داﺧﻠﻬﺎ
-It leads to pressure atrophy to the adjacent tissue.
-Characters :
- It consists of interlacing bundles of fibrils with diameter of 7-13 nanometer
(nm).
 ﻋﺒﺎرة ﻋﻦ اﻟﯿﺎف ﻣﺘﺪاﺧﻠﺔelectron microscope ﺑﯿﻈﻬﺮ ﺑﺎل
- The proteins have a B-pleated sheet structure in x-ray beam.
.B-pleated sheets ﺷﻜﻞ اﻟﺒﺮوﺗﯿﻦ دا ﺑﯿﺎﺧﺪ ﺷﻜﻞ ال

-Stain:
1- Hematoxilin & Eosin : homogenous pale red color under light
microscope .
2- Congo red: its the most useful stain in diagnosis of amyloid. Amyloid
appear in apple-green color.
.  و ﺑﺘﺼﺒﻎ اﺧﻀﺮ ﻋﺎدي ﯾﻌﻨﻲcongo red ﻣﺘﺮﻛﺰش ﻋﺸﺎن ﻣﺎﺗﻬﯿﺴﺶ اﻟﺼﺒﻐﺔ اﺳﻤﻬﺎ
3- Thioflavin T : it flouresces under flourescent microscope .
flourescent microscope  و ﻟﻤﺎ اﺟﻲ اﺷﻮف اﻟﻌﯿﻨﺔ ﺗﺤﺖ الamyloid دي ﺻﺒﻐﺔ ﺑﺘﺮﺗﺒﻂ ﺑﺎل
اﻻﻗﯿﻬﺎ واﺿﺤﺔ
Types of Amyloidosis :
A)Systemic
B)Localized
A)Systemic
1- primary amyloidosis:
plasma cell dyscrasias( )ﺧﻠﻞas multiple myeloma(malignancy of plasma
cells that secretes large amounts of immunoglobulin )
 وﺑﺎﻟﺘﺎﻟﻲ ﻫﺘﺼﻨﻊ اﺟﺴﺎم ﻣﻀﺎدة ﺑﺸﻜﺐ اﻛﺒﺮ ﻣﻤﺎ ﯾﺆدي ﻟﺘﺮاﻛﻤﻪplasma cells ﺑﺴﺒﺐ ﺧﻠﻞ ﻓﻲ ال
Site: heart , tongue , soft tissue and kidney
Nature of amyloid protein : light chain of immunoglobulin (AL) especially lambda.
2-Reactive secondary amyloidosis:
Causes:
a- Chronic inflammatory diseases: tuberculosis and leprosy
b- chronic suppurative diseases:
suppurative Osteomyelitis and chronic lung abscess.
c- Rheumatoid arthritis and systemic lupus erythematosus(SLE)
d- Tumors: Hodgkin's lymphoma and renal cell
carcinoma.
Site: kidney, liver, spleen and lymph nodes
Nature of amyloid protein: serum amyloid associated protein (AA).
 ﻣﻊ ﺑﺮوﺗﯿﻨﺎت ﻣﻦ اﻟﺪم+ ﻧﻮع اﻟﺒﺮوﺗﯿﻦ ﺑﯿﻜﻮن اﺟﺴﺎم ﻣﻀﺎدة

3- Hemodialysis associated amyloidosis:
Cause: prolonged dialysis.
Site: joints, svnovium and tendon sheath.
Nature of amyloid protein: B2 microglobulin. A normal serum protein and a part of
class I HLA

.اﻟﻨﺎس اﻟﻤﻌﺘﺎدة ﻋﻠﻰ اﻟﻐﺴﯿﻞ اﻟﻜﻠﻮي ﺑﺘﺘﺮﺳﺐ ﻛﻤﯿﺎت ﻣﻦ اﻟﺒﺮوﺗﯿﻦ اﻟﻠﻲ ﻣﺶ ﺑﯿﺘﻔﻠﺘﺮ ﺑﺎﻟﻐﺴﯿﻞ
4-Heredofamilial amyloidosis
دي ﺑﻘﺎ أﻣﺮاض اﺳﺒﺎﺑﻬﺎ وراﺛﯿﺔ
Causes:
a- Familial Mediterranean fever: (abdominal pain-pleuritis- pericarditis-scrotal
attack- arthritis)
ﻫﻲ ﺣﻤﻰ ﻟﻬﺎ اﻻﻋﺮاض دي و ﻟﻜﻦ ﻣﻜﺎن ﺗﺮاﻛﻢ اﻟﺒﺮوﺗﯿﻦ ﺑﯿﻜﻮن ف اﻟﻜﻠﯿﺔ
Site: Kidney
Nature of amyloid protein: serum amyloid associated protein (AA).
b- Familial amyloid polyneuropathy:
Site: nerve (autonomic NS and other nerves). It leads to peripheral neuropathy
اﻋﺘﻼل اﻻﻋﺼﺎب اﻟﻤﺘﻌﺪد ﺑﯿﺆدي ﻟﺘﺮاﻛﻢ اﻟﺒﺮوﺗﯿﻨﺎت ف اﻟﺠﻬﺎز اﻟﻌﺼﺒﻲ اﻟﻤﺮﻛﺰي
Nature of amyloid protein: mutated Transthyretin((ATTR). )A normal serum
protein that bind and transport thyroxine and retinol
ﻓﻲ اﻟﻤﺮض داا اﻟﺠﺴﻢ ﺑﯿﻨﺘﺞ اﻟﺒﺮوﺗﯿﻦ اﻟﻤﺴﺌﻮل ﻋﻦ ﻧﻘﻞ
الthyroxine  وretinol ﺑﺸﻜﻞ ﻏﯿﺮ ﻃﺒﯿﻌﻲ
B) Localized amyloidosis:
ﻓﻲ اﻟﺤﺎﻟﺔ دي ﺗﺮاﻛﻢ اﻟﺒﺮوﺗﯿﻦ ﺑﯿﻜﻮن ف ﻣﻜﺎن ﻣﺤﺪد
1- Localized form of AL immune derived amyloid can occur as nodular deposits
in lung, larynx, skin, bladder and tongue.
 ﺗﺠﻤﻌﺎت ﻣﻦAL Protein ف ﻣﻜﺎن ﻣﻦ اﻻﻣﺎﻛﻦ دي
2- Amyloid of aging:
a-Senile cardiac :( in heart)Nature of amyloid protein:normal transthyretin(ATTR)
b- Senile cerebral amyloidosis (in cerebrum) Nature of amyloid protein: Aß
(Alzheimer)

3- Endocrine associated amyloidosis:
Causes:
a- Medullary carcinoma of thyroid
ﺳﺮﻃﺎن اﻟﻐﺪة اﻟﺪرﻗﯿﺔ
Site: thyroid gland
Nature of amyloid protein : Procalcitonin
b-Type II diabetes
Site: pancreas
Nature of amyloid protein: Amylin islet amyloid peptide (ALAPP)
4- Prion diseases: various prion diseases of central nervous system are due to
deposition of misfolded prion proteins.
 ﺑﯿﺒﻘﻰprion proteins اﻣﺮاض ﺑﺘﺼﯿﺐ اﻟﺠﻬﺎز اﻟﻌﺼﺒﻲ اﻟﻤﺮﻛﺰي ﺑﺴﺒﺐ ﺗﺮاﻛﻤﺎت ﻣﻦ ﺑﺮوﺗﯿﻦ اﺳﻤﻪ
insoluble
*Gross picture of amyloid diseases:
the organ is enlarged, brown in color, firm and waxy. The cut section is sharp.
*Microscopically: By routine H&E stain, the amyloid protein appears as
homogenous,
acellular,hyaline extracellular deposition.
*Site of amyloid protein deposition in different organs:
1- kidney: the basement membrane of the tubules,interstitium, mesangium and
arterioles.
2-Liver: space of Disse, the walls of the hepatic
arterioles, along liver cell plate, portal vein and central vein.
Vein.
3- Spleen: A) sago spleen (localized): the walls of the central arterioles in
lymphoid follicles (white pulp).
B) Lardaceous spleen (Diffuse): wall of sinusoids in red pulp.
4- GIT: The interstitial tissue of the intestinal% villi and nodular deposition in the
tongue.
اﺟﺰاء ﻣﻮﺟﻮدة ﺟﻮا اﻟﻌﻀﻮ ﻛﻠﻮ ﺣﻔﻆ

*Clinical effects of amyloidosis:
1- Amyloidosis of the kidney: nephrotic syndrome and renal failure.
ﻣﺘﻼزﻣﺔ ﻛﻠﻮﯾﺔ و ﻓﺸﻞ ﻛﻠﻮي
2- Amyloidosis of the liver: obstruction of the portal circulation inside the liver
leads to portal hypertension and ascites.
. edema in abdomin ارﺗﻔﺎع ﺿﻐﻂ اﻟﺪم ﻓﻲ اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ اﻟﻜﺒﺪﯾﺔ و اﺳﺘﺴﻘﺎء اﻟﻠﻲ ﻫﻲ
3- Amyloidosis of the gastrointestinal tract:
a) Amyloidosis of the intestine: leads to malabsorption syndrome (diarrhea and
delayed absorption), ulceration, intestinal hemorrhage and intestinal obstruction.
 ﺑﯿﺴﺒﺐ ﻣﺘﻼزﻣﺔ ﺳﻮء اﻣﺘﺼﺎص ﺑﯿﻜﻮن ﻣﻦ اﻋﺮاﺿﻬﺎ اﺳﻬﺎل و ﺗﺄﺧﺮgit  ﻓﻲ الamyloidosis ﺣﺪوث ال
. وﻛﻤﺎن ﻗﺮح و ﻧﺰﯾﻒ و اﻧﺴﺪاد ﻣﻌﻮي، اﻣﺘﺼﺎص
b)Amyloidosis of the tongue: leads to enlargement of the tongue (macroglossia)
ﺗﻀﺨﻢ اﻟﻠﺴﺎن- Amyloidosis of the heart: leads to arrhythmias, and congestive heart failure.
ﻋﺪم اﻧﺘﻈﺎم ﺿﺮﺑﺎت اﻟﻘﻠﺐ و ﻓﺸﻞ اﻟﻘﻠﺐ
5ع- Amyloidosis of the spleen splenomegaly.)
ﺗﻀﺨﻢ اﻟﻄﺤﺎل
6-Amyloidosis of the nervous System:
leads to Alzheimer's disease
زﻫﺎاﯾﻤﺮ

Irreversible cell injury :
damage of tissue that can’t be regenerated, it done by Necrosis or apoptosis
Causes :
1- Plasma membrane damage:
it leads to leakage cytoplasmic enzymes outside the cells (cardiac troponin)
and more calcium accumulation inside the cell
2- Mitochondrial membrane damage:
it leads to disrupted ionic transport and leakage of cytochrome C (ﻣﺎده ﺑُﺘﺴﺘﺨﺪم ﻓﻲ
)دوره ﻛﺮﺑﺲinto the cytoplasm and activation of apoptosis
3- Lysosomal membrane damage:
it leads to leakage hydrolytic enzymes into the cytoplasm with degradation.

*Necrosis:
it is a form of cell injury which results in premature death of cells in a living tissue
by autolysis( )اﻟﺨﻠﯿﺔ ﺑﺘﻤﻮت ﺑﺈﻧﺰﯾﻤﺎﺗﻬﺎ ﻫﻲor heterolysis ()اﻟﺨﻠﯿﺔ ﺗﻤﻮت ﺑﺈﻧﺰﯾﻤﺎت ﺧﺎرﺟﯿﻪ
Autolysis: digestion of cell by its own lysosomal hydrolytic enzymes
Heterolysis: digestion of cell by lysosomal enzymes of leukocytes
Causes:
1- Cut of arterial blood supply (infarction )ﯾﻌﻨﻲ ﻧﺴﯿﺞ ﻛﺒﯿﺮ ﻣﯿﺖ. Arterial occlusion
(complete ischemia )ﯾﻌﻨﻲ اﻟﺪم اﻟﻲ واﺻﻞ اﻟﻌﻀﻮ ﻣﺶ ﻛﺎﻓﻲis most probably due to
atherosclerosis ﺗﺼﻠﺐ ﺷﺮاﯾﺐ, thrombosis and embolism ﺟﻠﻄﺎت
2- Bacteria and their toxins, viruses, fungi. parasites
3- Physical agents as strong acids and alkali, Nitric oxide (NO) and reactive
oxygen species (ROS).
4- Antigen antibody reaction (hypersensitivity )ﺣﺴﺎﺳﯿﺔ
5- Internal factors as injury and paralysis of nerve cells. Pancreatic enzymes
(lipases)
Gross picture:ﯾﻌﻨﻲ ﺷﻜﻠﻪ ﻓﻲ اﻟﻄﺒﯿﻌﺔ
The necrotic tissue is usually softer in consistency paler  ﻟﻮن ﺑﺎﻫﺖin
color,structureless and is surrounded by a zone of congestion اﻟﺘﻬﺎب
N.b Congestion or inflammation is related to Necrosis

Microscopically:
1- The cells appear glassy due to glycogen loss and may be vacuolated.
2- Plasma membrane blebs.

3- The cell membrane is broken and disappears
4- The cytoplasm is fragmented  ﻣﺘﻘﻄﻊand appears eosinophilic (pink) by routine
H&E stain due to loss of RNA
5- The nucleus shows:
A) pyknosis: small darkly stained nucleus.
B) Karyorrhexis: fragmented nucleus
C) Karyolysis: pale and dissolved nucleus or disappear
Types of Necrosis
1- Coagulative necrosis (necrotic tissue remains firm); the most common type.
It involves protein coagulation with preservation of tissue framework.
ﯾﻌﻨﻲ اﻟﺨﻠﯿﺔ ﺑﺘﻤﻮت ﻋﻦ ﻃﺮﯾﻖ اﻟﺘﺠﻠﻂ ﯾﻌﻨﻲ اﻟﺨﻠﯿﺔ ﻧﻔﺴﻬﺎ ﺑﯿﺤﺼﻠﻬﺎ ﺗﺠﻠﻂ وﺑﺘﻜﻮن ﺻﻠﺒﺔ ﺑﻨﻔﺲ ﺷﻜﻠﻬﺎ اﻻﺻﻠﻲ
Causes: It is due to cut of blood supply (acute ischemia and hypoxia)
Examples: Infarction of heart, kidney, and spleen
Morphology: The necrotic part appears firm, swollen dry, opaqueﻣﻌﺘﻢ, and whitish
in color. The infarcted usually wedge shape ﺷﻜﻞ اﻟﻤﺜﻠﺚ
2-Liquefactive necrosis:
the autolysis or heterolysis predominates over protein coagulation ﯾﻌﻨﻲ اﻟﺨﻠﯿﺔ ﻛﻠﻬﺎ
ﺑﺘﺘﺤﻞ ﻓﻲ اﻟﻨﻮع دا
Causes: digestion of tissues by proteolytic enzymes
 xamples:
E
A) Infarction of brain: lysosomal enzymes from macrophages of brain called
microglial cells or necrotic cells liquefy the brain.
B) Abscess and cellulitis (proteolytic enzymes from neutrophils liquefy infected
tissues forming pus)

3- Gangrenous necrosis:
it starts as coagulation necrosis due to cut of blood supply
Causes: - Early, putrefactive infection leads to dry gangrene.
By time, liquefaction of necrotic tissue occurs due to the action of putrefactive
bacteria resulting in wet gangreneا
اﻟﻨﻮع ده ﺑﯿﺒﺪأ أن اﻟﺨﻠﯿﺔ ﺑﺘﻤﻮت ﻋﻦ ﻃﺮﯾﻖ اﻟﺘﺠﻠﻂ ﺑﻌﺪﯾﻦ ﺑﯿﺤﺼﻞ ﻋﺪوى ﺑﻜﺘﯿﺮﯾﺔ ﺗﺨﻠﻲ اﻟﺨﻠﯿﺔ ﺑﻌﺪ ﻣﺎ ﺗﺠﻠﻄﺖ ﺗﺬوب
ﺑﺴﺒﺐ اﻻﻧﺰﯾﻤﺎت اﻟﻲ ﻃﻠﻌﺘﻬﺎ اﻟﺒﻜﺘﺮﯾﺎ
4- Caseation necrosis:
the necrotic tissue is soft friable and cheesy اﻟﺨﻠﯿﺔ ﺑﻌﺪ ﻣﺎ ﺑﺘﻤﻮت ﻣﺶ ﺑﺘﻜﻮن ﺻﻠﺒﻪ اوي وﻻ
ﺳﺎﺋﻠﺔ اوي ﺑﺘﻜﻮن زي اﻟﺠﺒﻨﺔ ﻛﺪا
Causes: reaction between macrophages and lymphocytes with microbial antigen
and ischemia caused by endarteritis (endarteritis obligerans )ﻣﻤﻜﻦ ﯾﺤﺼﻞ
Example:
1- complete cassation Tuberculosis
2-Incomplete caseation may occur in caseof syphilis  اﻟﺰﻫﺮيand leprosy اﻟﺠﺬام
5- Fat necrosis:
it is seen in adipose tissue اﻟﻨﻮع دا ﺑﯿﻜﻮن ﻓﻲ اﻻﻧﺴﺠﻪ اﻟﺪﻫﻨﯿﻪ
Examples:
1- Enzymatic necrosis of omental fat in acute hemorrhagic pancreatitis It is due
to lipase enzyme released from injured pancreatic cells. ﯾﻌﻨﻲ إﻧﺰﯾﻤﺎت اﻟﺒﻨﻜﺮﯾﺎس دي
ﻫﺘﻌﻤﻞ ﻗﺮﺣﻪ ﻓﻲ اﻟﺒﻨﻜﺮﯾﺎس ﻧﻔﺴﻪ و ﺗﺘﺴﺮب ﺑﺮا ﺗﻌﻤﻞ ﻗﺮﺣﻪ ﻓﻲ اﻟﻤﻌﺪه
2- Traumatic fat necrosis of female breast
 ﻛﻠﻪ ﺧﻼﯾﺎ دﻫﻨﯿﺔ ﻓﺎ ﻣﻤﻜﻦ ﺑﺴﺒﺐ ﺧﺒﻄﺔ ﻗﻮﯾﺔ ﯾﻤﻮت ﺑﻌﺾ اﻟﺨﻼﯾﺎ اﻟﺪﻫﻨﯿﺔbreast ﻻن ال

6- Fibrinoid necrosis:

A- Deposition of immune complex protein (Ag-Ab) and fibrin in arterial wall
causes inflammation, thickening of the wall and deeply eosinophilic staining
(like-fibrin).
 ﯾﺘﺮﺳﺐ ﻓﻲ اﻷوﻋﯿﺔ ﻓﺎ ﯾﻌﻤﻞ ﻓﯿﻬﺎ اﻟﺘﻬﺎب وﯾﺨﻠﯿﻬﺎ ﺣﻤﺮاfibrin  ﺑﯿﻨﺘﺞ ﻋﻨﻪantigen-antibody reaction ﺗﻔﺎﻋﻞ
Examples: immune vasculitis as in SLE(autoimmune disease), polyarteritis
nodosa and rheumatic fever
B- Deposition of non-immune protein (plasma proteins) ﺗﺮﺳﺐ اﻟﺒﺮوﺗﯿﻨﺎت اﻟﻤﻮﺟﻮدة ﻓﻲ
اﻟﺒﻼزﻣﺎ
Examples:
malignant hypertension ﺗﺮﺳﺐ اﻟﺒﺮوﺗﯿﻨﺎت اﻟﻤﻮﺟﻮدة ﻓﻲ اﻟﺒﻼزﻣﺎ ﺑﺘﻌﻤﻞ ﺿﻐﻂ ﻋﺎﻟﻲ ﻋﻠﻲ اﻟﺨﻼﯾﺎ ﻓﺎ
ﺗﻤﻮﺗﻬﺎ

Fate (end result) of necrosis: ﻣﺼﯿﺮ اﻟﺨﻼﯾﺎ اﻟﻤﯿﺘﻪ دي اﯾﻪ
1- Acute inflammation: inflammatory cells aggregate for phagocytosis of necrotic
debris ﯾﻌﻨﻲ ﺑﯿﺤﺼﻞ اﻟﺘﻬﺎب ﻋﺸﺎن اﻟﻤﺎﻛﺮوﻓﺎچ ﺗﯿﺠﻲ ﺗﺘﺨﻠﺺ ﻣﻦ اﻟﺒﻘﺎﯾﺎ دي
2-Regeneration occurs if the dead cells able to replicate (labile and stable cells)
3-Healing by granulation tissue ﻧﺴﯿﺞ ﻟﯿﻔﻲending in fibrosis if the dead cells are
permanent or in severe damage.  ﻣﺶ ﻫﯿﺤﺼﻞregeneration
4- Dystrophic calcification: especially in fat and caseation necrosis
5- Infection by putrefactive bacteria leading to dry or wet gangrene
Apoptosis : اﻟﺨﻠﯿﻪ اﻧﺘﺤﺮت ﻋﺸﺎن ﻣﺶ ﻗﺎدره ﺗﻜﻤﻞ
Definition: it is an energy dependent and genetically programmed cell death that
involves single cells
Characters:
1- Apoptosis is a cell suicide program

2- This type of cell death is under the influence of hormones, growth hormone
and cytokines
ﯾﻌﻨﻲ ﺑﺘﻌﻤﺪ ع اﻟﻬﺮﻣﻮﻧﺎت ﯾﻌﻨﻲ وﻗﺖ اﻟﺤﻤﻞ ﺧﻼﯾﺎ اﻟﺮﺣﻢ ﺑﺘﺰﯾﺪ ﺑﻌﺪ اﻟﻮﻻدة اﻟﺨﻼﯾﺎ ﺑﺘﻘﻞ ﺑﺴﺒﺐ ان اﻟﻬﺮﻣﻮﻧﺎت ﻗﻠﺖ

3- Apoptosis is not harmful  ﻣﺶ ﻣﻀﺮto the host and doesn't result in inflammation
as in apoptosis
*ﻫﺘﯿﺠﻲ ﻓﻲ اﻻﻣﺘﺤﺎن
4-The dead cell does not rupture and intracytoplasmic granules are not released
outside the cell.
 ypes:
T
A) Physiological apoptosis:
1- Cell death in rapidly proliferating cells as intestinal epithelium, epidermis and
bone marrow cells to keep constant number
.2- Involution of hormone-dependent tissues uporn hormone decrease as
endometrial cells and lactating breast after weaning ﯾﻌﻨﻲ ﻟﻤﺎ اﻟﻤﺮآة ﺗﻮﻗﻒ رﺿﺎﻋﺔ ﻓﺎ ﺧﻼﯾﺎ
اﻟﻲ ﻛﺎﻧﺖ ﻣﺴﺆوﻟﺔ ﻋﻦ اﻟﺮﺿﺎﻋﺔ ﻫﺘﻤﻮت
3- The programmed destruction of cells during embryogenesis ﻓﻲ ﺗﻜﻮﯾﻦ اﻟﺠﻨﯿﻦ ﯾﻌﻨﻲ
ً
ﻣﺜﻼ ﺑﺘﻜﻮن ﻓﻲ ﻛﺘﻠﻪ ﺧﻼﯾﺎ ﺑﺘﺘﻜﺴﺮ ﻋﺸﺎن ﺗﻄﻠﻊ اﻟﺼﻮاﺑﻊ
4- Elimination of harmful self-reactive lymphocytes اﻟﺘﺨﻠﺺ ﻣﻦ اﻟﺨﻼﯾﺎ اﻟﻤﻨﺎﻋﯿﻪ اﻟﻤﺼﺎﺑﻪ
ﻋﺸﺎن ﻣﺘﻬﺎﺟﻤﺶ اﻟﺠﺴﻢ
B) Pathological apoptosis:
1- Cells with DNA damage(mutation-alteration): irradiation, cytotoxic anticancer
drugs, extremes of temperature and hypoxia can damage DNA, either directly or
through production of free radicals.
2- Liver cells in viral hepatitis either directly by the infection or by cytotoxic T cells
3 -Pathologic atrophy in organs after duct obstruction e.g., pancreas, parotid
gland, and kidney اﻟﻌﻀﻮ اﻟﺬي ﻻ ﯾﺴﺘﺨﺪم ﯾﻀﻤُﺮ

Morphology of apoptosis
1- Cell shrinkage with more eosinophilic cytoplasm.
2- Nuclear fragmentation
3- Cellular blebs اﻧﺘﻔﺎﺧﺎت
4- Fragmentation of dying cell into apoptotic bodies.
5- Phagocytosis of apoptotic bodies by adjacent cells or macrophages
6- No inflammation.

اﻟﺠﺪول دا ﯾﺘﺤﻔﻆ زي ﻣﺎﻫﻮ ﻛﺪا

