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BLOOD COMPOSITION

Other names to blood cells 

Red blood cells (erythrocytes) 

White blood cells (leukocytes) 

Platelets (thrombocytes) 

Site of production

bone marrow 



PLASMA & SERUM

• Plasma is the liquid portion of blood, it constitutes about 55 % of blood volume. 

Serum resembles plasma in composition but lacks the coagulation factors including FIBRINOGEN. 

(Serum = Plasma – clotting factors) 



Site of synthesis

All plasma proteins are  

synthesized in the liver
except

Gamma globulin  

(immunoglobulin)  are 

made by B cells

Note: All plasma proteins are water soluble









A low serum albumin may be due to:

• A heavy loss of albumin in urine.

• Mal-absorption of protein from the digestive tract.

• Decreased formation by the liver due to defective liver.

• Increase catabolism of protein or due to insufficient intake

of protein in diet.

A high serum globulin occurs commonly in:

• Advanced liver disease.

• multiple myeloma.

• number of chronic infections.



Note: Serum is preferred for many tests (e.g. determination of lactate dehydrogenase) as the anticoagulants in  

plasma can sometimes interfere with the results.



Collection of Blood Specimens

If whole blood or plasma is desired, an anticoagulant must be added to the specimen.

Tube Cap 

Color

Additive Function of Additive Common Lab Tests

Green Heparin

It inhibits the formation of thrombin 

from  prothrombin and thus 

preventing the  formation of fibrin.

-Routine Chemistry Tests

-Cytogenetic

Purple EDTA

It is a chelating agent, it binds 

calcium,  which is essential for the 

clotting  mechanism.

-Hematology

-Molecular Tests

Light Blue Sodium Citrate

It inhibits blood coagulation by 

converting  calcium into a non-

ionized form, and hence  prevent 

clotting of blood.

Coagulation Test

Dark Gray Potassium 

Oxalate

It inhibits blood coagulation by 

forming  insoluble complexes with 

calcium ions.

-Preserve glucose in 

whole  blood

-Some Chemistry Tests.

Light Gray Sodium 

Fluoride

It has been used chiefly as a 

preservative  since it inhibits red cell 

metabolism and  bacterial action.



Changes in Blood on Keeping

• Loss of carbon dioxide.

• Conversion of glucose to lactic acid (glycolysis).

• Increase in plasma inorganic phosphate.

• Formation of ammonia from nitrogenous substances.

• Passage of substances through the red cell envelope.

• Conversion of pyruvate into lactate.



Serum and plasma proteins can be separated from each other by :







PRACTICAL PART



Separation of Plasma and Serum from whole blood :

Centrifuge at 

3000 rpm

for 10 minutes

Centrifuge at 

3000 rpm

for 10 minutes

Plasma

Serum

* Measure the volume of Plasma and Serum obtained 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjx0aKlj_nKAhVCDJoKHT6qA0sQjRwIBw&url=http://search.stjames.ie/Labmed/Help/Purple/&psig=AFQjCNEb-siyVsvAFMGv8LfrTU0PIT9FwQ&ust=1455603370167905
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjnut6Jm_nKAhVsLZoKHWihBmYQjRwIBw&url=http://www.gettyimages.co.uk/detail/illustration/red-cap-tube-with-six-possible-uses-royalty-free-illustration/183952429&bvm=bv.114195076,d.bGs&psig=AFQjCNE5mujuoVopoBfoFdfWSsSDFaPjAQ&ust=1455606524084416


Separation of main proteins in Plasma and Serum :

……ml Plasma + …… ml saturated NaCl solution

Centrifuge at 5000 rpm/10 min

Dissolve the precipitate (Fibrinogen) in 2 ml 
0.9% saline

Clotting Test

1 ml fibrinogen+1ml serum

(Tube B)

Biuret test

1 ml + 1ml Biuret

(Tube A)

Purple color 

confirms the presence of 

protein “fibrinogen

Clotting occurs 

because serum contains active 

thrombin which converts 

fibrinogen to insoluble fibrin

Filtrate (Serum) + Few drops of 5 % CaCl2Transfer the supernatant into other test tube

Incubate at 37 °C / 10 min

No clotting occurs 

although calcium ions are required in the 

clotting process, no clotting occurs because of 

the absence of the fibrinogen in the solution)

Plasma

Add an equal volume of

saturated NaCl to the plasma



Separation of main proteins in Plasma and Serum : Serum

....ml serum + … ml saturated ammonium sulphate solution

Centrifuge at 3500 rpm /10 min

Globulin Precipitate , Dissolve the precipitate in 2ml 

0.9% saline

Transfer the supernatant (Albumin) in to other test tube

Biuret test (Tube A)

1ml + 1ml Biuret

Heat Coagulation Test  (Tube B)

1 ml + drops of 2M acetic acid

Divide the filtrate into 2 tubes

Salting out (Tube A)

Add solid ammonium sulphate

Heat Coagulation Test (Tube B)

Add drops of 2M acetic acid

CloudinessPurple color 
albumin is precipitated Cloudiness

confirms the presence of protein confirms the presence of protein 
confirms the presence of protein confirms the presence of protein 

Add an equal volume of

saturated NaCl to the serum


