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     SERUM PROTEINS   

Proteins are the most abundant compounds in your serum (the rest of your blood when 

you remove all the cells). Amino acids are the building blocks of all proteins. In turn 

proteins are the building blocks of all cells and body tissues. They are the basic 

components of enzymes, many hormones, antibodies and clotting agents. Proteins act 

as transport substances for hormones, vitamins, minerals, lipids and other materials. 

In addition, proteins help balance the osmotic pressure of the blood and tissue. 

Osmotic pressure is part of what keeps water inside a particular compartment of your 

body. Proteins play a major role in maintaining the delicate acid-alkaline balance of 

your blood. Finally, serum proteins serve as a reserve source of energy for your 

tissues and muscle when you are not ingesting an adequate amount. 

The major measured serum proteins are divided into two groups, albumin and 

globulins. There are four major types of globulins, each with specific properties and 

actions. A typical blood panel will provide four different measurements - the total 

protein, albumin, globulins, and the albumin globulin ratio. 

Total Protein 

Because the total protein represents the sum of albumin and globulins, it is more 

important to know which protein fraction is high or low than what is the total protein. 

Ideally, the total protein will be approximately 7.0 g/dl. 

Total protein may be elevated ( Hyperproteinemia )  due to: 

 Chronic infection (including tuberculosis)  

 Liver dysfunction  

 Hypersensitivity States  

 Hemolysis  

 Alcoholism  

 Leukemia  

Total protein may be decreased ( Hypoproteinemia ) due to: 

 Malnutrition and malabsorption (insufficient intake and/or digestion of 

proteins)  

 Liver disease (insufficient production of proteins)  

 Diarrhea (loss of protein through the GI tract)  

 Severe burns (loss of protein through the skin)  

 Hormone Imbalances that favor breakdown of tissue  
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Serum Albumin 

Albumin is synthesized by the liver using dietary protein. Its presence in the plasma 

creates an osmotic force that maintains fluid volume within the vascular space. A very 

strong predictor of health; low albumin is a sign of poor health and a predictor of a 

bad outcome. 

Optimal Range: 4.5-5.0 g/100ml 

Albumin levels may be elevated (Hyperalbuminemia)  in: 

1) Congestive heart failure  

2) Poor protein utilization  

3) Congenital  

Albumin levels may be decreased  ( Hypoalbuminemia )  in: 

a. Dehydration  

b. Hypothyroidism  

c. Malnutrition - Protein deficiency  

d. Dilution by excess H2O (drinking too much water or excess administration 

of IV fluids)  

e. Kidney losses (Nephrotic Syndrome)  

f. Liver dysfunction (the body is not synthesizing enough albumin and 

indicates very poor liver function)  

GLOBULINS 

Globulins are proteins that include gamma globulins (antibodies) and a variety of 

enzymes and carrier/transport proteins. The specific profile of the globulins is 

determined by protein electrophoresis (SPEP), which separates the proteins 

according to size and charge. There are four major groups that can be identified: 

alpha-1 globulins, alpha-2 globulins, beta globulins and  gamma globulins. Once the 

abnormal group has been identified, further studies can determine the specific protein 

excess or deficit. Since the gamma fraction usually makes up the largest portion of the 

globulins, antibody deficiency should always come to mind when the globulin level is 

low. Antibodies are produced by mature B lymphocytes called plasma cells, while 

most of the other proteins in the alpha and beta fractions are made in the liver. 

       Optimal range ( gamma Globulin) :   2.3-2.8   g/dL 

       Optimal range (Alpha Globulin):       0.2-0.3     g/L 

       Optimal range (Beta Globulin):         0.7-1.0      g/L 
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The globulin level may be elevated in: 

 Liver disease (biliary cirrhosis, obstructive jaundice) 

 Rheumatoid arthritis  

 Multiple myelomas, leukemias,  

 Kidney dysfunction (Nephrosis) 

 

 Serum protein electrophoresis                              
 

 

 

 

 

 

 

 

 

 

 

 

 

             Normal serum protein electrophoresis diagram with legend of different zones. 

 

Serum protein electrophoresis (SPEP) is a laboratory test that examines specific 

proteins in the blood called globulins. Electrophoresis is a laboratory technique in 

which the blood serum (the fluid portion of the blood after the blood has clotted) is 

placed on special paper treated with agarose gel and exposed to an electric current to 

separate the serum protein components into five classifications by size and electrical 

charge, those being serum albumin, alpha-1 globulins, alpha-2 globulins, beta 

globulins, and gamma globulins. 

 
Determination of Total serum protein 

 

BIURET METHOD 

Principle: 
    The biuret method depends on the presence of peptide bonds, which react with 

Cu
+2

 ions in alkaline solutions to form a colored product of unknown composition 

between the Cu
+2

 and the N atom in the peptide bond of the protein. An analogous 

reaction occurs between cupric ions and the organic compound biuret; hence the 

name. The intensity of the color produced is proportional to the number of peptide 

bonds present in the protein. 

 

http://en.wikipedia.org/wiki/File:Electrophoresis
http://en.wikipedia.org/wiki/File:Electrophoresis
http://en.wikipedia.org/wiki/Blood_proteins
http://en.wikipedia.org/wiki/Globulins
http://en.wikipedia.org/wiki/Blood_serum
http://en.wikipedia.org/wiki/Electric_current
http://en.wikipedia.org/wiki/Serum_albumin
http://en.wikipedia.org/wiki/Alpha-1_globulin
http://en.wikipedia.org/wiki/Alpha2_globulin
http://en.wikipedia.org/wiki/Beta_globulin
http://en.wikipedia.org/wiki/Beta_globulin
http://en.wikipedia.org/wiki/Gamma_globulin
http://en.wikipedia.org/wiki/File:Electrophoresis
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Lab Practices:  

 
-Collect blood for the test in an appropriate tube.  

-Follow the method in the pamphlet. 

-Compare the results to the normal value. 

Procedure: 
   Wavelength: . .  . .   520  nm  

   Cuvette: . . . . . .. . .. 1 cm light path    

  Temperature. .. . . . . . . . 37ºC / 15-25ºC   

   Adjust the instrument to zero with distilled water. 

    Pipette into a cuvette 

 
Standard sample Reagent 

20 20  µl 1 ml 

 

Mix, and incubate  test tube for 5 minute  37ºC. Read the absorbance (A) of the 

samples and standard, against the Blank   
 

Calculation: 
             

                Concentration of protein  =        Absorption of sample 

 
                                                                        Absorption Standard            × Conc of Stan                                                                                                                                                                                                                            

               Concentration of Standard   is  7.0  mg/dl 

 


