Manual Red Blood cells Count ( RBC )                                                     
Red blood cell structure:-

  Erythrocytes are unique among the vertebrates as they are non-nucleated cells in their mature form. These cells have nuclei during early phases of erythropoiesis, but extrude them during development as they mature in order to provide more space for hemoglobin. The erythrocytes, lose all other cellular organelles such as their mitochondria, Golgi apparatus and endoplasmic reticulum.As a result of not containing mitochondria, these cells use none of the oxygen they transport; instead they produce the energy carrier ATP by the glycolysis of glucose and lactic acid fermentation .

Because of the lack of nuclei and organelles, mature red blood cells do not contain DNA and cannot synthesize any RNA, and consequently cannot divide and have limited repair capabilities. 
Mammalian erythrocytes are typically shaped as biconcave disks: flattened and depressed in the center, Overall, mammalian erythrocytes are remarkably flexible and deformable so as to squeeze through tiny capillaries,
 
Functions 
(oxygen & carbon dioxide transport)

Erythropoiesis
Erythropoiesis is the development process by which new erythrocytes                   are    produced.
       RBC formed from yolk sac in the  first embryonic stages at late stage it formed by liver, spleen and lymph node ,after birth it produce mainly  by the red bone marrow and it dependent on a number of factors including iron (a component of hemoglobin), vitamin B12 and folic acid (which are necessary for normal mitosis), and erythropoietin, Which is a hormone produced by the kidney, regulates the rate of red cell production.  Its levels depend on oxygen levels in the blood supplying the kidney.  If oxygen levels fall below normal, more erythropoietin is released; this stimulates red cell production, thus increasing hemoglobin levels and the oxygen carrying capacity of the blood. 

In human the RBC produced  about 7 days. Through this process erythrocytes are continuously produced in the red bone marrow of large bones, at a rate of about 2 million per second in a healthy adult



. 
Senescence or fate of RBC 
 The cells live in blood circulation for about 100 to 120 days (and 80 to 90 days in a full term infant).
 The aging erythrocyte undergoes changes in its plasma membrane, making it susceptible to selective recognition by macrophages and subsequent phagocytosis in the mononuclear phagocyte system 
(kupffer cells) ,specific cell from the reticulo -endothelial system located in the liver , spleen and lymph node, thus removing old and defective cells and continually purging the blood. This process is termed Eryptosis, erythrocyte programmed cell death. This process normally occurs at the same rate of production by erythropoiesis, balancing the total circulating red blood cell count. Eryptosis is increased in a wide variety of diseases including sepsis, haemolytic, malaria, sickle cell anemia, Much of the resulting breakdown products are recirculated in the body. The heme constituent of hemoglobin are broken down into Fe3+ and biliverdin. The biliverdin is reduced to bilirubin, which is released into the plasma and recirculated to the liver bound to albumin. The iron is released into the plasma to be recirculated by a carrier protein called transferrin.

What Abnormal Results of RBC 
Higher than normal numbers of RBCs may be due to:
1-Cigarette smoking.
2-Failure of the right side of the heart.
3-Kidney tumor 
4-Low blood oxygen level (hypoxia)
5- Thickening of the lungs (pulmonary fibrosis)
6-Bone marrow disease that causes abnormal increase in RBCs (polycythemia vera)
7-Problem with heart's structure and function that is present at birth .
8-RBC count will increase for several weeks when you are in a higher altitude.
Lower-than-normal numbers of RBCs may be due to:
1-Anemia
2-Bleeding
3-Bone marrow failure 
4-Deficiency of a hormone called erythropoietin (caused by kidney disease)
5-RBC destruction (hemolysis) due to transfusion, blood vessel injury, or other cause
6-Leukemia
7-Too little iron, copper, folic acid, vitamin B6, or vitamin B12 in the diet
8-Too much water in the body (over hydration)
9-Pregnancy

Diseases 
Blood diseases involving the red blood cells include:
1-Anemias  : low red cell count or some abnormality of the red blood cells or the hemoglobin.
2-Iron deficiency 
3-Sickle-cell disease is a genetic disease that results in abnormal hemoglobin molecules. 
4-Thalassemia is a genetic disease that results in the production of an abnormal ratio of hemoglobin subunits.
5-Pernicious anemia is an autoimmune disease wherein the body lacks intrinsic factor, required to absorb vitamin B12 from food.

6-Hemolysis is the general term for excessive breakdown of red blood cells. 

Normal range of number of RBC(million/mm3) for few types:-
 
	N 
	Type 
	No. RBC (Million/mm3)

	1
	Sheep & Gout
	10-13

	2
	Horus 
	7-8

	3
	Cat &Dog
	6-8

	4
	Rabbits
	5.5-6.5

	5
	Poultry
	2.5-3.5

	6
	Women
	4.0-5.5

	7
	Men
	4.5-6.0




Material and method ;-
1- The special pipette, consisting of a capillary tube marked with figures 0.5,1,and 101 with a bulb between the marks 1 and 101.The bulb contain small red glass bead.
2-  Blood cell counting chambers are called (haemocytometers); the most commonly used type is the Improved Neubauer chamber. The Improved Neubauer chamber is a thick glass slide with two recessed central areas each having a finely ruled grid.  The grid consists of 9 squares, each with an area of 1mm2 .  The central square is divided into 25 smaller squares, and each of these is further divided into 16 squares, giving a total of 400 squares.  This central portion is used for red cell counts. The four corner squares are divided into 16 squares only  are used for white cell counts.  When the special (heavy) cover glass is placed over the recessed central area, the depth of the counting chamber is 0.1 mm.
3- Special  thick cover slide of standard weight and thickness
4- Fluid to dilution the blood sample, which is called Hayme's solution, consist of 
[bookmark: _GoBack]-Mercuric chloride    0.5g : break down WBC, platelets and germs 
-Sodium chloride      1.0g : keep the osmotic pressure 
-Sodium sulfate        5.0g : prevent  blood clotting  
-Distilled water         200ml 


Procedure
1. The counting chamber and the cover slip are cleaned and the cover slip placed on the lateral bars across the middle of the counting chamber. 
2. Clean the figure and puncturing it gently by lancet. 
3. Using the special pipette and quickly draw the blood up to the mark 0.5 and then immediately draw Hayme's solution up to the mark 101  
4. Mix well for 1 – 2 min.
5. Discard the first three drops of mixture from the capillary prior to loading the hemacytometer
6. Introduce a little of the diluted blood into the chamber with the cover slid from the pipette.  No pressure is required to fill the chamber, capillary action is quite sufficient.
7. Leave the cells to settle for 2 min.
8. Focus on the ruled area of the chamber using the x10 microscope objective.  Change to the x40 objective and adjust focus.
9. Using the central large square only, count 5 groups of 16 small squares.  Avoid counting the same cell twice.

Calculation
Blood was diluted 1 in 200 ,dilution blood factor =200
No. RBC in 1cc3	=N of RBC in5 small square x             dilution factor  
                                                                               volume of counting area 
Area of one small square		    =     	0.04 mm2
Depth of chamber                        =            0.1 mm
So volume of one small square	    =           0.1mm x	0.04 mm2
                         =           0.00 4mm3
 
Therefore, volume of 5 small square     =  5 x 0.004mm3 = 0,02mm3
		
Therefore, No. of cells in 1 mm3 blood     =   	N x  200                   
                                                                             0.02
 So total No. of RBC in 1 mm3 blood       =    	N x 10,000
Express your result in terms of 106   cells/ mm3

Errors caused in RBC count technique:

1.	not thoroughly mixing blood
2.	inadequate shaking
3.	failure to discard first 3 drops
4.	not loading chamber properly (overfilling, trapped air bubbles)
5.	counting cells inaccurately (skipping cells, counting cells twice, counting on wrong borders)
6.	calculation error
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