Red Blood Cells (rscs) :

Objectives:

1. Composition of the Blood

2. Functions of the Blood

3. Morphological Features of RBCs.
4. Production of RBCs

5. Regulation of production of RBCs

BLOOD COMPOSITION

Cellular components
Red Blood Cells (Erythrocytes)
Erythro : Red Cyte : Cell

White Blood Cells (Leucocytes)
Leuco : white

« Platelets (Thrombocytes) 4l izl

2. Plasma
98% water, ions, plasma proteins (Albumin, globulin, Fibrinogen)
Same ionic composition as interstitial fluid
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FUNCTIONS OF BLOOD

1. Transport:
e 02,CO2,nutrient,normones,waste product

2. Homoeostasis:
e Regulation of body temperature, ECF pH

3. Protecting against infections:
e White Blood Cells, Antibodies

4. Blood clotting prevent blood loss.

Blood Volume

5 liter in adult

45% is packed cells volume (PCV)
(La Bl dpailly aal) 4a8)
55% is plasma volume
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Blood Cells Formation

Erythropoiesis: Formation of RBC (erythrocytes)
Leucopoiesis: Formation of WBC (leucocytes)
Thrombopoiesis: Formation of platelets (thrombocytes)

Red Blood Cells

Function of RBC
— 02 transport
— CO2 transport
— Buffer

buffer : chemical substance makes the pH constant

N.B : the buffer in the RBC is Hemoglobin ( Hb )

Shape & size

- Flat Biconcave Disc (cxigad) (s 8_aka g dadacua)

-Non-nucleated (458 s s giad ¥ A sl o adl) LDA)

-Diameter 7-8 mm x 2.5 mm , 1 mm

-Average volume 90- 95 mm3

-Flexible (4.x)

-Number =4.7-5 X106 (&4 ¢gle © Glile Lase acall A 02529 SV (A &) paal) adll LAY
-Hb =34g/d| of cells (4ua JS & Cpsls sasgd) 4sas)

-Hb= 14-16 g/d in the blood (s A csta saxgd) 43a5)

g/dl - dl: ale Jie Al e fan piia s a8 o g2
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Production of RBC
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Sites of RBC Production

Early few weeks of embryo nucleated RBCs are formed in yolk sac.
Middle trimester mainly in liver & spleen & lymph nodes.
 Last months RBCs are formed in bone marrow of all bones ¢ Bone
marrow of flat bone continue to produce RBC into

adult life
 Shaft of long bone stop forming RBC at puberty while the epiphysis

continued to produce RBC
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Genesis of RBC
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« All blood cell are formed from Pluripotential hematopoietic stem cells 0 I_Ln/v'
committed cells to form RBC, WBC

» Committed stem cells for RBC
» Committed stem cells for WBC
«  Growth of different stems cells are controlled by different growth factors

committed stem cells 4=l LAY
adl) UNIAL i 1) Ladal) A

Genesis of RBC

(Colony forming
unit-blast)

matopoet

IH'*(

tem e

CFU-S
((J()l(my forming
unit-spleen)

LSC
(Lymphoid stem cell)
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Stages of differentiation of RBC ELV/”

« Committed stem cell

— Proerthroblast

— basophil erythroblast

— polychromatophil erythroblast

— orthochromatic erythroblast

— Reticulocytes

— Mature erythrocytes

« Rapid RBC production causes an increase in reticulocytes in the

circulation

chho> 0> adz (s comitted stem cell L i.x_u ozl ool LM (09Ss ddoc o
L= px=Jl Js,9 mature erythrocyte a=sl
reticulocytes s a> 0 obl-

LM oo 5S] aunS 5p0s Tl ,iS] plasll £l aueand sb 151 %Y (sewball Jasoll o
elyosl ol

Signs of erythrocytes maturation

RBC development is characterize by:

- decrease in cell size
- disappearance of nucleus
- appearance of haemoglobin
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Regulation of RBC production BEA

 Erythropoiesis is stimulated by erythropoietin hormone produced by the
kidney in response to hypoxia (low oxygen in the blood)

* Hypoxia caused by:

— Low RBC count (Anaemia)
— Hemorrhage

— High altitude

— Prolong heart failure

— Lung disease

erythropoietin siaall aall LA U ada®h oo J gigmuall 90 ¢l o
kidney 4dsll ( ok Ggah g2 5@
adll A CpasY) AaS (ali g4 g hypoxia -l <Nl Aol 8 L e

Tissue oxygenation and RBC formation

Decrease
1
|

Factors that decrease
oxygenation

(1. Low blood volume)

(2. Anemia)

(3. Low hemoglobin)

(4. Poor blood flow)

(5. Pulmonary disease)

Erythropoietin
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* Glycoprotein
90% from renal cortex 10% liver
Stimulate the growth of early stem cells
Does not affect maturation process
Can be measured in plasma & urine
High level of erythropoietin

— anemia

— High altitude

— Heart failure

Role of the kidneys in RBC formation

Reduced oxygen-
carrying capaciy

Increased oxygen-

carrying capacit /
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‘ ERYTHROPOIESIS [

Essential elements for RBC’s formation & maturation :

> Amino acid : It’s the formation of globin in Hb

the deficiency of sever protein leads to Anemia
) Result in small
> Iron : also formation of Hb RBC's size

the deficiency of iron leads to Anemia (microcytic anemia )

> Vitamins:

** vit B12 & folic acid (synthesis of nucleoprotein “protein in the nucleus )

Bigger than

The deficiency of both lead to Anemia (macrocytic anemia ) the normal

cell size

** vit B6 , Riboflavin ,nicotinic acid , biotin , vit C & vit E.

> Essential elements : copper ,cobalt, zinc, manganese.
> Hormones : androgens , thyroid , cortisol & growth hormones

The deficiency of any one leads to Anemia .

*Vitamin B12 & Folic acid *
Important for DNA synthesis & final maturation of RBC
Source :
Deficiency of vit B12& folic acid lead to :
#+  Failure of nuclear maturation & division
Short life span
Reduced RBC’s count & Hb content

Abnormally large & oval shape RBC ->macrocytic (megaloblastic ) anemia
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*Malabsorption of vit B12* '_L‘/\;

VB12 absorption needs Intrinsi which secreted by parietal cells of stomach

VB12 + intrinsic factor is absorbed in the “terminal ileum

1. Inadequate intake .(. &S _»¢ =inadequate )
2. Poor absorption due to intestinal disease or (stomach disease if it doesn’t secrete the

intrinsic factor )

Deficiency of B12 due to intrinsic factor & intestinal disease ( pernicious anemia )

*HAEMOGLOBIN* (hb)

Consist of 4 similar subunit each of them formed of :

Heme (iron): protoporphyrin ring and inside it the (iron)

Polypeptide chain ( globin)

Any change in polypeptide lead to abnormal Hb (hemoglobinopathies ) eg , thalassemias

& sickle cell .
Functions of HB : hb is the main component of RBC

1) Carriage of O2 “ hb bind to O2” =>oxyhemoglobin (red color) affect by ph , temp , H+
2) Carriage of CO2 ““ hb bind to CO2”-> carboxyhemaglobin (blue color)
3) Buffer “ chemical substance which prevent the changes in ph”

(Eg . if u add acid it will take the excessive of it , also, iff u add basic it’1l take the excessive

of it )
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Iron metabolism:
Iron i1z not only for the formation of b 1t1s also used by anther structures in the body.

The majority of iron 15 found in haemoglobin around 65%

S%in hems

Iron absorption:
Iron i food mostly 1n oxtdized form (Ferric) fe*
There is more oxygen in &
Fe' can not be observed in stomach &intestine it has to chanze to f&™ in the stomach by gastric

acid and vit ¢
Precence of gastric acid 13 very important for 1ons to be obsebed.

rate of iron absorption:

if there 15 no iron in your body —p absc:rpti{:n'

if there 15 enough iron i your body ey absorptic-nl

Transport and storage of iron:

Iron 15 transport in plasma in the form of Transferrin (Apo transfertin +iron)
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lron is stored in forms of;

ferritin hasm osiderin

you can eaisly get iron from it very difficut to et iron out

af it

when you need it

Iron 1s transported in the blood (plasma) by binding any transporter in the blood

Destruction of RBC:
Rbc have the longest cell cyele.

rbe break down in the spleen by macrophages
the onlv thing which will be seereted bilirubin

ANAEMIAS:

Symptoms:
Short of breath <ince hb 15 Low and hb 1 what camies oxygen

Heart fatlure when the anaemma is so severe and it left 1t for alog time

Causes of anaemia:
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1- blood loss

chronic
eg: ulcer & woarnms

lose a small armount of
bl ood over a long time

Ebe is formed in the bone marrow
A plastic aneria : a =no % plastic=cell

Haemolytic anerma : when a lot of rbes destroy it self before the old age
Spherocytosis : abnormal shape of the

-people with sickle cells always have anemia

Polycythemia: opposite for anemia

Primary: the # of rbc increased with out anv cause (sort of cancer of rbc)
Secondary:the # of rbc increased due to a certain reason & if we removed that
reason rbe will back to normal.

Good luck
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