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The proteins of the blood fulfil four important functions:

1.
Transport;

2.
Energy source;

3.
Osmotic activity;

4.
Reaction to inflammation.

When the amount of the various proteins in blood is normal, then these functions are performed.  When the amounts in blood are distorted then symptoms may result.  Also, a variety of diseases cause disturbances in plasma protein concentrations;  thus, observing these disturbances helps in diagnosis.

Plasma proteins are typically fractionated according to molecular weight ‑

Albumin
 
60,000 mol. wt.

Globulins

160,000 to 1,000,000

Fibrinogen
330,000

Further fractionation is into globulin subfractions by electrophoresis.  This technique allows quantitation of the plasma fractions.
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The final way proteins are subfractionated is by immunological technique.  Thus, we assess ‑

a.
Immunoglobulins  ‑ 
IgG

        
IgA

        
IgM

b.
Ceruloplasmin

c.
Transferrin

d.
Many more.

Albumin
Albumin is synthesized in the liver and is present in excess, substantially more than is required for its osmotic effect.

Actions of albumin:

1.
Osmotic hydrophilic activity;

2.
Energy source.  Roughly 20 ‑ 25 g/L albumin is needed for osmotic maintenance.  The remainder can be degraded for energy.

3.
Transport protein.  A number of substances are carried, bound to albumin.  Three that are of diagnostic importance are calcium, bilirubin and iodine.

Clinical States
Hypo albuminemia (there is no such thing as hyper albuminemia) is caused by several factors relating to its synthesis, catabolism or spurious loss.

Etiology of Hypoalbuminemia

1.
Lack of production ‑ in liver

a)
starvation ‑ no production;

b)
sickness ‑ almost every chronic disease!

c)
congenital absence ‑ very rare.

2.
Excessive use ‑

a)
protein catabolism ‑ chronic disease.

3.
Loss or excretion ‑

a)
renal ‑ nephrosis ‑ leaky glomeruli ‑ normally 
50 mg/day

                  



  5 mg/day

b)
bowel ‑ protein losing enteropathy

c)
skin ‑ burns into vesicles

d)
effusions
 ‑ into pleura (hydrothorax)

         

 ‑ into peritoneum (ascites).

Consequences
1.
Edema;

2.
Low transport albumin (reflected by low levels of carried complex).

Causes of Edema
1. Never due to Arteriolar high pressure

2. maybe due to capillary wall injury

3. maybe due to osmotic pressure loss

4. maybe due to venous back pressure

5. maybe due to lymphatic drainage block

Types of Edema
1.
Osmotic Edema ‑ albumin less than 20‑25 g/L;

2.
Congestive Edema ‑ Venous pressure increase;

3.
Lymphedema ‑ Obstructed lymphatic drainage;

4.
Inflammatory Edema ‑ leakage due to burns, infection;

5.
Hypervolemic Edema ‑ related to congestive edema due to excess salt and water intake.

 
Alterations of globulins
There are only a few alterations in globulins that are of diagnostic use:

1.
Increased a2globulin, decrease in everything else ‑ Nephrotic syndrome.  Cause unknown.

2.
Increase in gamma globulin ‑ seen in chronic inflammations, liver disease hypersensitivity diseases.

3.
Increase in "neoplastic" globulin M band ‑ a single protein OVERPRODUCED by a neoplastic plasma cell ‑ this accumulates in the blood.

Deficiencies of other immunoglobulins and Transport proteins occur.  They are discussed at the appropriate time in the Course.  It is important to note that, for the most part, these are inherited deficiencies that are manifest as an inability to perform the function.
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