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4. Immunoelectrophoresis
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Major Classes of Plasma Proteins (Table 5.1)

v'Albumin

« Albumin is a globular protein consisting of single polypeptide chain
with a molecular weight of about 69,000 in the humans. It comprises

of some 585 amino acid residues.
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It is the most abundant protein found in plasma, accounting for

approximately 50 percent of plasma protein mass.
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e Albumin is exclusively synthesized by the liver for this reason,
serum albumin levels are determined to assess liver function

(synthesis decreased in liver diseases).
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» The normal plasma half-life of aloumin is 15 to 20 days.
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v" Functions of albumins

1- Albumin’s primary function is the maintenance of colloidal osmotic
pressure

2- A second important function of albumin is to bind and transport
many metabolites which are poorly soluble in water such as: — Fatty
acids — Bilirubin — Inorganic constituent of plasma like calcium —
Certain steroid hormones and drugs.
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3- Buffering function: Among the plasma proteins, albumin has
maximum buffering capacity due to its high concentration in blood.
4- Nutritive function: Degradation of albumin provides essential amino
acids during malnutrition.
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Clinical Significance
Serum albumin measurements are used to assess the various clinical
conditions.

AL 33 pel) YL il ) 8 ) L 2255 2 e AV

I-Hypoalbuminemia

Decreased level of plasma albumin is seen in:

» Malnutrition
In malnutrition, due to insufficient intake of proteins, the availability
of amino acid is reduced and so albumin synthesis is affected
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. * Nephrotic syndrome
In nephrotic syndrome, large amounts of protein are lost in urine

(proteinuria).
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o Cirrhosis of liver
In cirrhosis, albumin synthesis is decreased and so blood level is

lowered.
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I1-Hyperalbuminemia

Increased levels of plasma albumin are present only in acute

dehydration and have no clinical significance.
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I11- Analbuminemia

Analbuminemia is a rare hereditary abnormality in which plasma
albumin concentration is usually less than 1.0 gm/L (normal level is
3.5 to 6 gm/dl). However, there may be no symptoms or signs due to

compensatory increase in plasma globulin concentration.
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v'Globulins

Globulins are bigger in size than albumins. Globulins constitute
several fractions. These are: ¢ al-globulin ¢ a2-globulin  B-globulin ¢
v-globulin

Biological functions of various globulins are summarized in Table 5.1
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v’ Fibrinogen (Blood Clotting Factor 1)

o It is a glycoprotein and constitutes about 4 percent of total plasma
proteins. It is synthesized in liver and secreted in blood where it is
involved in blood coagulation.

» During blood coagulation, fibrinogen is converted to fibrin which
polymerizes to form fibrin clot.

 Plasma level of fibrinogen decreases in severe hepatic diseases.
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Table 5.1: Major classes of plasma proteins, their functions and diagnostic importance

Classes Examples Principal functions
Albumin Exert colloidal osmotic pressure and transport function
Globulin o-protease inhibitor (API) or Antiprotease, natural inhibitor of proteolytic enzyme elastase

o4-antitrypsin (AAT)

Ceruloplasmin Transport of copper

Haptoglobin Conservation of iron by binding free hemoglobin
op-Macroglobulin (AMG) Natural antiprotease, inhibits thrombin, trypsin and pepsin
Hemopexin Binds heme and prevents loss of iron

Transferrin Transport of iron

C-reactive protein (CRP) Body's defense mechanism

Bo-microglobulin (BMG) Body’s defense mechanism

Immunoglobulins Body's defense mechanisms

IgG, IgA, IgM, IgD and IgE

Fibrinogen Blood coagulation

IMMUNOGLOBULINS (1G)
The immunoglobulins are y-globulins, called antibodies. All

antibodies are immunoglobulin but all immunoglobulins may not be
antibodies.

* They constitute about 20 percent of all the plasma proteins

» Immunoglobulins are produced by plasma cells and to some extent

by lymphocytes.
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Structure of Immunoglobulins (Figure 5.3)
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« Immunoglobulins are glycoproteins made up of light (L) and heavy
(H) polypeptide chains. The term “light” and “heavy” refer to
molecular weight. Light chains have a molecular weight of 25,000
whereas heavy chains have a molecular weight of 50,000 to 70,000.
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 All immunoglobulins have the same basic structure. The basic
immunoglobulin is a *Y’ shaped molecule and consists of four
polypeptide chains, two H and two L chains
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. » The four chains are linked by disulfide bonds.
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* L chain may be either of two types, Kappa (k) or Lambda () but
not both.

» The heavy chains may be of five types and are designated by Greek
letter:

1

. Alpha (a) 4. Mu ()

2. Gamma () 5. Epsilon (¢).
3. Delta ()

» Immunoglobulins are named as per their heavy chain type as IgA,
109G, IgD, IgM and IgE (Table 5.2)

14



Biochemistry Lec.6

Table 5.2: Different classes of immunoglobulins

corresponding to the type of heavy chains

Ig classes Tvpes of Heavy chains
IgG ¥ (gamma)
IgA o (alpha)
IlgM w (mu)
IgD o (delta)
IgE e (epsilon)
Antigen

binding site

Antigen

binding site
Hinge region
Carbohydrate—=CH =[x <|T Complement
olg g0 binding site
Fc LS 2l
1 O ) 1
Sl 315 Receptor
5 binding site
COOH COOH

Figure 5.3: Schematic structure of IgG to show basic structure of
immunoglobulin molecule
VH: Variable heavy chain VL: Variable light chain
CH: Constant heavy chain CL: Constant light chain
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Functions of Immunoglobulins (Antibody)

1- The primary function of antibodies is to protect against infectious
agents.
2- In addition to these functions, antibodies can act as an enzyme to
catalyze the synthesis of ozone (O3) that has microbicidal activity.
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Disorders of Immunoglobulins
Abnormally large amounts of certain immunoglobulins may be found
in the plasma in several diseases of humans. As well as deficiency of

v-globulins is also found in rare hereditary disease.
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1- Multiple Myeloma
Multiple myeloma, a plasma cell cancer results due to abnormally
high concentration of serum immunoglobulins, usually 1gG or IgA
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2- Bence Jones Proteins
 In multiple myeloma, more light chains are produced than heavy
chains and enter the bloodstream, because they are of relatively low
molecular weight, they pass through glomerular membrane and
appear in the urine. These protein chains of low molecular weight are
known as Bence Jones Proteins.
 Bence Jones proteins have the remarkable characteristic of
precipitating on heating urine from 45° to 60°C and re-dissolve when
the heating is continued above 80°C.
« Multiple myeloma with Bence Jones protein in the urine is called
“light chain disease.”
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