HUMAN ANATOMY AND PHYSIOLOGY -1 (PRACTICAL NOTES)

EXPERIMENT NO.: 9 DATE:

AIM: TO ESTIMATE TOTAL RBC (ERYTHROCYTE) COUNT OF OWN BLOOD
SAMPLE

REQUIRMENT:

Microscope, Neubauer Chamber, Thomas Coverslip, Microscope, RBC Diluting Fluid, Cotton

swab, Pricking Needle/Lancet, 70 % Methylated Alcohol (Spirit)

THEORY:

% Erythrocytes, also known as red blood corpuscles, contain the hemoglobin (Hb) which
carries the oxygen to cells and tissues, is responsible for the red colour of blood. The
life span of normal RBC is 120 days. The RBC is produced in red bone marrow in adult.

+ The agents, required for the synthesis of blood cells are called hematinic agents (iron,

folic acid, vitamin B12, erythropoietin, colony stimulating factors).
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Steps of Erythropoicsis
Functions of RBC
1. Transport of oxygen and carbon dioxide.
2. Maintains of acid base balance, ionic balance and viscosity of blood.
3. Formation bile pigment as result of destruction of RBC.
Clinical significances:

% The decreased count of RBC indicates several conditions like iron deficiency
ancmia, megaloblastic anacmia, pernicious ancmia, thalassemia, sicklc ccll ancmia,
aplastic ancmia, chronic renal failure cte.

% Increased RBC production (Polycythemia vera) occurs in burn, lack of oxygen

during rock climbing, bone marrow cancer, respiratory disorders etc., when the

viscosity of the blood increases.
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HUMAN ANATOMY AND PHYSIOLOGY -1 (PRACTICAL NOTES)

NORMAL RANGES:

Male: about 5-6 million per pl or cubic mm of blood

Female: about 4-5 million per pl or cubic mm of blood

Cord blood = 3.9 to 5.5 million/cmm

Adult =18 to 44 years :
o Male=4.7 to 6.1 million/cmm.
o Female = 3.8 to 5.4 million/cmm

45 to 64 years :
o Male=4.2 to 5.6 million/emm.
o Female =3.8 to 5.0 million/emm

65 to 74 years :
o Male = 3.8 to 5.8 million/cmm.
o Female = 3.8 to 5.2 million/emm

PROCEDURE:

- Clean microscope, neubauer counting chamber and Thomas cover slip,

- Place the Thomas cover lip on Neubauer counting chamber and adjust the Neubauer
counting chamber under high power objective lens i. e 45X.
Make ready neat and cleaned RBC pipette to collect blood from the ring finger
Sterilize the ring finger with 70% of alcohol and pricked boldly with the help of
pricking ncedle.
1% drop discarded, then hold the RBC pipette slightly down position like tip of the
Pipette touch the pricking site.
Take the RBC pipette tube of the next end in the mouth and try to pull blood in
capillary without AIR bubble till the making of 0.5.
Then pill WBC dilution fluid upto the mark 101.
Make a 1:200 Dilution.
Give a node to the RC pipette tube and mix the fluid gently for 1-2 minutes.
Open the node of RBC Pipette and placc the tip of RBC pipette like that the fluid

portion enter between the gap of Thomas cover slip and Neubauer counting

chamber.
Allowed the fluid to spread on the counting.

Try to count RBC as shown in below figure.
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HUMAN ANATOMY AND PHYSIOLOGY -1 (PRACTICAL NOTES)

LTI

Small Square
Lensth and width 1/5

|

i

= 0.1 mm depth

: Dilution = 1:200

I Smallest Square

L.ength and width

1/5 X % = 1/20 mmn

RBC/cmm

= no. of cell counted x dilution factor
X DePth x Area counted

OBESRVATION TABLE

R1
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HUMAN ANATOMY AND PHYSIOLOGY -1 (PRACTICAL NOTES)

CALCULATION:
e Total Number of red blood cells in 5 small square (N= RI+R2+R3+R4+R5) is 80
smallest square
Length (L) of 1 small sq. RBC is 1/5 mm part of the RBC counting chamber.
So length of 1 smallest sq. RBC 15 1/5 X 1/4 = 1/20 mm part of the RBC counting
chamber.
Width (W) of 1 small sq. RBC is 1/5 mm part of the RBC counting chamber.
So width of 1 smallest sq. RBC is 1/5 X 1/4 = 1/20 mm part of the RBC counting
chamber.
Area of 1 smallest square = Length X Width = 1/20 mm X 1/20 mm = 1/400 sq. mm
Height (Thickness) of the RBC counting chamber is 1/10 mm.
So, Volume of fluid in:
1 smallest square = Length X Width X Height
=1/20 mm X 1/20 mm X 1/10 mm
= 1/4000 cmm
We need to count RBC in R1+R2+R3+R4+R35 box so it consist total 80 smallest square.
Consider 80 Smallest square consist = N RBCs
If we wright 80 X 1 Smallest square consist = N RBCs
Therefore 1 smallest square contain = N/80 RBCs

e 1/4000 cmm contain = N/80 RBCs  (Put value of 1 smallest square is 1/4000 cmm)
e 1 cmm contains (N/80) X 4000 RBCs

e 1 cmm contains (N/80) X 4000 X 200 RBCs (200 is dilution factor)
= RBCs/cmm (N = R1+R2+R3+R4+R5S)

RESULT: Total RBC count of my own blood is millions/cmms

CONCLUSION: Therefore, my blood is normal/ abnormal.
Calculate color index: Hb% / RBC % (Color index normal range is 0.85 - 1.0)
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Increased RBC Count Is Seen In:

1.
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Primary Erythrocytosis.

Polycythemia.

Erythremia (Erythrocytosis).

Secondary Erythrocytosis.

Vigorous exercise.

Hemoconcentration.

High Altitude.

Chronic obstructive pulmonary disease (COPD).

Severe dehydration.

. Thalassemia trait.
. Hemoglobinopathies.

. Congenital heart disease.

Extra-renal tumors.

Tobacco use.

Decreased RBC Count is Seen In:

Anaemias.

Drugs that cause aplastic anemia.

(G-6 PD deficiency.

Immune mechanism.

Malignancy like Hodgkin’s disease, lymphomas.

Acute and chronic hemorrhage.

Autoimmunc discases like SLE and rheumatoid arthritis.

A chronic infection like subacute endocarditis.

Cirrhosis.

Dictary deficiency of iron, and vit B12.

Pregnancy.

Marrow failure, e.g., Bone Marrow fibrosis, leukemia infiltration, chemotherapy, and
antiepileptic drugs.

Drugs leading to bone marrow failures like quinidine, chloramphenicol, and

hydantoin.

Hemolysis is seen in spherocytosis, G6PD deficiency, and splenomegaly.

The genetic abnormality is seen in thalassemia and sickle cell anemia.
Hemorrhage, ¢.g., in GI tract or trauma.
Chronic illness due to infections or malignancies.

Organ failure as seen in renal diseases.
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