Hematopoiesis

(1t's the process of formation and generation of blood celle from stem cells that exist in bone marrow)

Decreage in red blood cells causes anemia Funcﬁon O'F R BC Q:
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Etiology of anemia:
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Which is hemolytic anemia

secondarily to pressure and
destruction of RBCs

They cause megablastic anemia

There is a medical test which is congidered the initial step in medical assessement called :
CBC (complete blood count) -
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Morphological classification of Anemia
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. Iron deficiency: the most common deficiency in the world
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Regulation of iron absorption:
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Heme iron: from animal products NORMAL
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Nonheme iron: from plants products
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When heme iron enters enterocyte there will be two pathways: «———|
1 If thave enough iron: there will be shedding
( Shedding: loge the cell with its iron content)
2- Iron will pass through ferroportin to circulation in the form of Fe+3
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Iron loss by
shedding of
epithelial cells

It trangport iron from eytoplasm to plasma

Thig i the regulator ( Small peptide, synthesized and secreated
from liver in an iron dependent fashion)

1~ If there i¢ low iron; hepeidin will be low and iron will transport
through ferroportin to circulation

2- [f there g high iron; hepeidin will be high, ferroportin will be
destructed and there will be shedding

Plasma
transferrin

Erythroid
marrow

lt need to be reduced by ferric reductace
before entering enterocytes, that makes
vegetarians more expected to have iron
deficiency anemia

Note:

[~ Remainder of iron that ig not transferred
to plasma is incorporated into eytoplasmic
ferritin ( storage form)

2- Hepeidin may also be increased in
systemic inflammation due to the effect of
[L-6 on hepatocytes

3- [n hemochromatosis hepeidin will also be
high ( medical condition in which the body
absorb and storeg too much iron




Causes of iron deficiency:
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Agin pregnancy and infancy
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Low intake and poor Malabsorption
bioavailability
i Asin celiac disease
Ag in vegetarian diets or after
- : gasterectomy
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[- Gl bleeding
( peptic ulcer, colon cancer and
hemorrhoids )
2- Female genital tract bleeding
( menorrhagia and endometrial

cancer)
Prolonged Cancer in the
inner lining of
menestrual
bleeding uferu

Iron deficiency anemia

Clinical manifestations

Laboratory manifestations

|- Fatigue and diminighed capability to perform
hard activities

2- Lege eramping on climbing stairs

3- Coldintolerance

4- Thin and flattening fingernails "spooning”
5- DPica ( Medical condition in which the person
eat everything in front of him whatever it was)

I-InCBC:
1 Hemoglobin J|RBCs JWBCs

2- Low iron serum and ferritin levels

3- Peripheral smear:
Microeytic and hypochromatic RBCs

Cold intolerance

Spooning of fingernails

Anemia of chronic inflammation
There will be systemic inflammation as :

[- Chronic microbial infection ( endocarditic , ogteomyelitic)

2- Chronic immune disorder

3- Neoplagme ( Carcinoma , Lymphoma)

Originated from
epithelial tissue as lung,
breagt and colon

Sygtemic inflammation

IL-6 will be releaged

Originated from

lymphoid tissue High hepeidin

Note:

Chronic inflammation blocks
erythropoietin synthesis in kidney that will
also causge anemia

Down regulation of ferroportin in macrophages and

duodenum



Normocytic anemia

Anemia in which the circulating RBCs are normalin size and color (normocytic and normochromatic respectively)

Normoeytic anemia maybe:

[- Anemia with primary bone marrow involvement
Aplastic anemia
Muyelophthisic anemia

2- Anemia secondary to underlying disease

Aplastic anemia Myelophthisic anemia
1~ Bone marrow failure [- Bone marrow failure
2- There will be peripheral pancytopenia and marrow | 2-Due to destruction on BM precursor cells
hypoplasia and their stroma
3- Primary defects or damage to the stem cells or 3- Fibrosic replace BM stem cells due to
bone marrow microenvironment injury with nonhematopoietic cells or
4- 80% of cases are acquired pathogens
Signs and symptoms:

I- Bleeding ( low platelets )
2- Anemia ( Low RBCe)
3- Fever or infections ( Low WBCe)

Note:

Peripheral pancytopenai: decrease in blood cells
Marrow hypoplasia: No stem cells in bone marrow
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Normal bone marrow Abnormal bone marrow
There will be:
|- No stem cells

2- There will be fat
3-CBC will give us:
Low platelets, RBCs and WBCe




