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Synthesis of Plasma Proteins

 All the albumin and fibrinogen are synthesized  by the

liver only

 Similarly 50 to 80% of the globulin is formed in the liver

 The remainder of the globulins are formed almost

entirely in the lymphoid tissues.

 The A/G ratio can be altered in the liver disease.
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- Salting out
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Electrophoretic separation of serum proteins









Quick review of  plasma protein

• Most abundant plasma protein: Albumin

• Least abundant plasma protein: α1-Globulin

• Plasma protein with fastest electrophoretic mobility: Prealbumin,

transthyretin  followed by albumin.

• Plasma protein with slowest electrophoretic mobility: Gamma globulin

• Plasma protein not synthesized in liver: Immunoglobulins ( by plasma cells

of B-lymphocyte lineage)

• Plasma protein not a glycoprotein: albumin.

• Plasma protein exclusively synthesized in liver: albumin.
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ALBUMIN

• Albumin is a globular protein with 585 amino acid residues

accounting for approximately 50% of plasma protein

• Albumin is synthesized exclusively by the liver.

Functions of albumins

Albumin plays a predominant role in:

 Maintenance of plasma oncotic pressure.

ALBUMIN

• Albumin is a globular protein with 585 amino acid residues

accounting for approximately 50% of plasma protein

• Albumin is synthesized exclusively by the liver.

Functions of albumins

Albumin plays a predominant role in:

 Maintenance of plasma oncotic pressure.



 Transport of metabolites which are poorly soluble in

water :

 Fatty acids

 Bilirubin

 Calcium

 Certain steroid hormones

 Copper

 Some of the plasma tryptophan

 A variety of drugs, like sulfonamides, penicillin
G, dicumarol, aspirin, and digoxin
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• Buffering function: albumin has maximum buffering

capacity

• Nutritive function : Degradation of albumin provide

essential amino acids during malnutrition.
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Clinical significance

Hypoalbuminaemia: Malnutrition, nephrotic syndrome, cirrhosis of

liver

Hyperalbuminaemia: Acute dehydration have no clinical significance.

Analbuminaemia (less than 1gm/l , normal= 3.5 to 6gm/dl):

Analbuminaemia is a rare hereditary abnormalities there may  be no

symptoms or signs not even edema due to compensatory increase in

plasma globulin concentration.
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Globulins

Globulins constitute several fractions.

 α1-globulin

 α2-globulin

 β-globulin and

 γ-globulin
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Immunoglobulins (Ig)

• The immunoglobulins are γ -globulins, called

antibodies.

• Constitute about 20% of all the plasma proteins

• produced by plasma cells and by lymphocytes in

response to a variety of antigen.
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Schematic structure of immunoglobulin G.



 The basic immunoglobulin is Y shaped consist of four

polypeptide chains:

– two H and

– two L chains
 The four chains are linked by disulfide bond

 L chain may be either of two types, Kappa (қ) or

Lambda (λ) but not both
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 The heavy chains may be of five types and are

designated  by Greek letter:

– alpha (α)

– gamma (γ),

– delta (δ),

– mu (μ) and

– epsilon (ε)
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 The L and H chains are subdivided into variable ( towards

the carboxyl  terminal end)  and constant ( towards the

amino terminal  end) regions.

 L chain consists of one variable (VL) and one constant

(CL) domain or region.

 Most H-chains consist of one variable (VH) and  three

constant (CH-1, CH-2, and CH-3) domains.
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 The hinge region between the CH-1 and CH-2  domains

confers flexibility and allows both Fab arms to move

independently , thus helping them to bind to antigenic site
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Light chain type

• Light  chain may be either of two types, Kappa (k) or

Lambda (l) but not both.

• In a given immunoglobulin either 2k or 2 l but not the

mixture of kappa and lambda

• Most abundant light chain in human is k
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 Enzyme (papain) digestion splits the

immunoglobulin molecule into two fragments

1. Fab: Fragment for antigen binding. Located in

variable region.

2. Fc: Crystallisable fragment or fragment for

complement  binding
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Monomeric, dimeric, and pentameric forms of
immunoglobulins.







 Most common Ig in serum: IgG

 Least common Ig in serum: IgE

 Largest Ig: IgM

 Pentamer Ig: IgM

 Dimmer: Secretary IgA

 Ig fixes the complement: IgG and IgM

 Ig present in secretion: IgA
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 Ig can cross placenta: IgG

 IgG can not cross placenta: IgG2Ig involved in primary

immune response: IgM

 Ig secondary immune response: IgG

 Ig with J chain: IgM and IgA

 Ig with secretary piece: IgA
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Disorders due to changes in immunoglobulins

Quantitative changes in the amount of immunoglobulins in the

plasma and urine are known in several pathological conditions in

human.

– Multiple Myeloma

– Amyloidosis

– Bence Jones Proteins

– Cryoglobulinaemia

– Waldenstrom’s Macroglobulinaemia
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