Practical Animal Physiology                                     Third Class       
Taking blood samples from animals :
Blood is taken from animals for a variety of scientific purposes; the volume of blood removed from an animal will normally be determination by the scientific purposes.

· From mice and rats: 

A: small amount of blood from tail vein. 

B: large amount of blood from heart after anesthetizing the animal.
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Blood from the Saphenous Vein of rat                   Blood from the marginal vein of mice     
From Rabbits:
A: small amount of blood from marginal vein that present in the ear. 

B: large amount of blood from heart directly, using sterile needle after anesthetizing the animal.

[image: image3.jpg]


  [image: image4.png]



· From Chickens:
A: small amount of blood from brachial vein that present in the inner surface of the wing. 

B: large amount of blood from heart directly, using sterile needle after. 
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· From Cattle:

Blood can be collected from the jugular vein in all ages of cattle and from the tail vein in older cattle.
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· From sheep:
A: small amount of blood from marginal vein that present in the ear. 

B: large amount of blood from jugular vein in the neck, femoral artery in femur and saphina vein in the leg.
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         Hemoglobin (Hb)

Hemoglobin is the main constituent of the red blood cells. Its function is transportation of oxygen (O2) from lungs to various parts of the body and it transport back carbon dioxide (CO2) from the body to the lungs.

When fully saturated each gram of hemoglobin holds about 1.34 ml of O2. The red cell mass of an adult contains approximately 600 gm of hemoglobin capable to carrying 800ml of O2.

Oxygen Transport: 
Hemoglobin carries more than 20 times its volume of oxygen. When combined with oxygen the resulting oxyhemoglobin is scarlet. Under the conditions of lower temperature, higher pH, and increased oxygen pressure in the capillaries of the lungs, the reaction proceeds to the right. The purple-red deoxygenated hemoglobin of the venous blood becomes the bright-red oxyhemoglobin of the arterial blood. 
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Carbon Dioxide Transport:

Carbon dioxide (CO2) combines with water forming carbonic acid, which dissociates into a hydrogen ion (H+) and a bicarbonate ions: 

CO2 + H2O ↔ H2CO3 ↔ H+ + HCO3− 

   95% of the CO2 generated in the tissues is carried in the red blood cells when oxygen has been released the resulting deoxyhemoglobin is drake Thus RBCs are terminally differentiated. 
   Only about 5% of the CO2 generated in the tissues dissolves directly in the plasma. When the red cells reach the lungs, these reactions are reversed and CO2 is released to the air of the alveoli. 

Estimation of Hb

Sahli’s Method:

Principle: this method based on conversion of hemoglobin to acid hematin, which is brown in color.

Hemoglobinometer consists of:

1. Comparator block containing color standard.

2. Capillary pipette marked to contain 0.02ml (20µl 0.2c mm).

3.  Small graduated tube.

4. Very fine glass rod.

Procedure:

1. Fill the graduated tube to the mark 2 with 0.1N HCl.

2. By Hb pipette suck blood till the specific mark 20µl (0.02ml).

3. Add it to HCl, mix and wait for 5-10 minutes.

4. Add distilled water drop by drop and keep mixting until you have the same color with brown glass standard provided.

5. Read the lower level of fluid meniscus on g/ml.

Spectrophotometric Method

This method depend on diluting the blood with Drabkin's solution that oxidate hemoglobin to methemoglobin at the end methemoglobin convert to ciyano methemoglobin, then the density of ciyano methemoglobin will be read by using spectrophotometer. 

 Normal Ranges:


 In men 14 -18   g/ dl , In women 12 – 15 g/ dl , In new born 12.5 – 24.5, Chicken 6.5-9 g/ dl ,Sheep 11 g/ dl, Cow 12 g/ dl
Low Hb indicates anemia and High Hb indicates polycythemia 
 Source of Errors:
 This method is not very satisfactory because:

1. Non Hb substances (protein and lipids) in the plasma and cell stoma may influence the color of the diluted blood with acids

2. It does not estimate carboxyhemoglobin, methmoglobin and sulfhemoglobin.
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