
a1-Globulins a2-Globulin B-Globulins

Plasma proteins

Types :

pre-Albumin (Transthyratin)→ 2 days

Synthesized in liver / Transporter protein to 
1_ thyroid hormone 2- Retinol

Faster than albumin in electrophoresis

Become lower in: * acute inflame response * 
in nephrotic syndrome * liver disease *mal 
nutrition

Albumin (20day)

40% of plasma protein are albumin (3.5-5.5)

Synthesized in liver in inactive state (prepro 
albumin) then secreted as Albumin

Decrease rapidly in: injury, infection, surgery

Functions:

make balance state 40% in plasma and 60%
inECF ,,,,,t Maintains oncotic pressure *:
The osmotic pressure exerted by plasma 
proteins that pulls water
into the circulatory system
Maintains fluid distribution in and outside 
cells and plasma volume
(80% of plasma oncotic pressure is 
maintained by albumin)
* A non-specific carrier of hormones, 
calcium, free fatty acids, drugs, etc
I*t is by pinocytosis in the cells where it is 
hydrolyzed to amino acids
** nutritive functions
* Buffering function
* Useful in treatment of liver diseaseS, 
hemorrhage, shock and
burns
 

Synthesis of albumin:

In liver as preproAlbumin/mature human 
albumin contain one polypeptide chain 585 
AA/17 disulfid bond/*has an Elliposoïdal 
shape ( doesn't increase the viscousity) → 
low MW 69

Clinical significance of albumin 

BBB→ * Albumin-fatty acid complex not 
cross BBB * Billirubin-Albumin complex 
loosely bounded lead to early replaced by 
drug like aspirin as well as in children lead to 
deposition of billitabi n in brain cause 
kernicterus

Protein bound Ca→ ca level is lower in 
hypoalbumines/ total ca ↓/ ionized Ca 
remain normal / bounded ca decrease/ no 
tetany / 1 mg albumin ↓ lead to lower the 
Ca (0.8 mg )

Drug interaction → •Two drugs having same 
affinity for albumin when administered
together, can compete for available binding 
sites with consequent
displacement of other drug, resulting in 
clinically significant drug
interactions. As phenytoin, dicoumarol 
interactions
 

Edema (hypoalbunimea) (low oncotic 
pressure) _→ causes: *decrease synthesis ( 
liver chirosis + mal nutrition) *increase loss 
or catabolism by infection+excreation from 
kidney +sever burn +loss in bowel —->
effect : Albumin level drops in liver disease 
causing low oncotic
pressure
Fluid moves into the interstitial spaces 
causing edema
Reduced transport of drugs and other 
substances in plasma
Reduced protein-bound calcium
Total plasma calcium level drops
-Ionized calcium level may remain normal
 

Hyperalbanimea → No clinical condition lead 
to increase albumin just in dehydration ( 
decrease plasma level lead to appearance of 
high albumin) and high protein dite

a1- antitrypsin

Protein inhebet the proteases enzymes : 
trypsin and elastase,,, synthesis in liver and 
macrophage,,,single pp 394 ,,,30 types (most 
commonly M TYPE),,,,deficiency are due to (
genetic or in liver disease) both lead to 
accumulation in hepatocyte and decrease in 
plasma :( in neonatal jaundice/ childhood 
liver cirrhosis / pulmonary emphysema in 
Young adult)

In laboratory → Lack of a1-globulin band in 
protein electrophoresis
Quantitative measurement of a1-antitrypsin 
by: radial immunodiffusion
and isoelectric focusing.
 

a-fetotrypsin

Synthesis in parenchymal cells of liver in 
fetus developing ,, gradually decrease during 
intra uterine life 

Elevated —->neural tube defect & 
anencephaly/// Decrease —-> risk of Down 
syndrome 

Tumer marker’s: Hepatoma& testicular 
cancer 

Ceruloplasmin

Synthesized by the liver
Carries about 90% of serum
copper,
albumin carries 10%.
An oxidoreductase that inactivates ROS 
causing tissue damage in
acute phase response, 300 mg/l
Important for iron absorption from the 
intestine
Wilson's disease:
Due to low plasma levels of ceruloplasmin
Copper is accumulated in the liver and brain
The amount of ceruloplasmin in plasma is 
also decreased in liver
diseases, malnutrition and nephrotic 
syndrome.
 

Haptoglobin

Synthesized by the liver (glycoprotein).
Binds to free hemoglobin to form complexes 
that are
metabolized in the RES, when bound to 
hemoglobin, it is
cleared from the plasma about 80 times 
faster than normally.
Limits iron losses by preventing Hb loss from 
kidneys
Plasma level decreases during hemolysis and 
increases in
Acute inflammation.
 

a2-Macroglobulin

Major component of a2 proteins
Comprises 8-10% of the total plasma protein 
in humans.
Tetrameric protein with molecular weight of 
725 kDa.
Synthesized by hepatocytes and 
macrophages
Inactivates all proteases and thus is an 
important in vivo
anticoagulant.
Carrier of many growth factors
Normal serum level-130-300 mg/dl
Concentration is markedly increased in 
nephrotic syndrome, sincd
other proteins are lost through urine in this 
condition.
 

Transferrin 

A major iron-transport protein in plasma, 76 
kDa
30% saturated with iron
* Plasma level drops in:
Malnutrition, liver disease, inflammation, 
malignancy
* Iron deficiency results in (increase) hepatic 
synthesis
* A negative acute phase protein → decrease
 

B2-Microglobulin (HLA)

Found as A component of human leukocyte 
antigen (HLA)
Present on the surface of lymphocytes and 
most nucleated cells
Filtered by the renal glomeruli due to its 
small size but most
(>99%) is reabsorbed
* Elevated serum levels are found in
Impaired kidney function
* May be a tumor marker for:
Leukemia, lymphomas, multiple myeloma
 

C-reactive protein (CRP)

An acute-phase protein synthesized by the 
liver (so named
because it reacts with the polysaccharide of 
the capsule of
pneumococci, important for phagocytosis
High plasma levels are found in many 
inflammatory conditions
such as rheumatoid arthritis
-A marker for ischemic heart disease
 

Hypergammaglobulinemia
 

* B cells (Polyclonal 
hypergammaglobulinemia)
* Monoclonal proliferation (Paraproteinemia)
 

Polyclonal hypergammaglobulinemia:
Stimulation of many clones of B cells 
produce a wide range of
antibodies
y-globulin band appears large in 
electrophoresis
Clinical conditions: acute and chronic 
infections, autoimmune
diseases, chronic liver diseases
 

Monoclonal Hypergammaglobulinemia:
Proliferation of a single B-cell clone 
produces a single type of Ig
Appears as a separate dense band (
paraprotein or M band) in
electrophoresis
Paraproteins are characteristic of malignant 
B-cell proliferation
Clinical condition: multiple myeloma
 

>300 proteins,synthesis in liver,
complex (lipoprotein & 
glycoprotein) ,—-> Normal adult 
pp=6-8g/dl—->70% of them are 
“Albumin “

How to measure pp ?

Quantitative —> by ELISA (immunologic 
reaction_ on chemical )→ lawry test(just 
measure the concentration of pp - without 
detection what the type of proteins )

Semi-Quantitative —->by Electrophoresis (
on electrical charge)- to detect the particular 
type of proteins

5-Band (albumin - a1 -a2 -B - gama)

Function of pp: *Transport (
Albumin, prealbumin, globulins)
*Maintain plasma oncotic 
pressure (Albumin)
*Defense (Immunoglobulins and 
complement)
*Clotting and fibrinolysis (
Thrombin and plasmin)
*Buffering pH(albumin)
*Catalytic functions (enzymes as 
LPL)
*Signal proteins
 Abnormal proteins

Bence Jone's proteins
Abnormal proteins (monoclonal light chains).
Present in the urine of a patient suffering 
from multiple
myeloma (50% of patients)
Molecular weight 45 kDa
Identified by heat coagulation test → 
dissolved
Best detected by zone electrophoresis and 
immunoelectrophoresis
 

2-Cryoglobulins
These proteins coagulate when serum is 
cooled to very
low temperature
Commonly monoclonal IgG or IgM or both
Increased in rheumatoid arthritis, multiple 
myeloma,
lymphocytic leukemia, lymphosarcoma and 
systemic lupus
erythematosus
 

Acute phase proteins

Positive

Positive acute phase proteins (acute phase 
reactants)
Plasma protein levels increase in:
Infection, inflammation, malignancy, trauma, 
surgery
Synthesized due to body's response to injury 
as a -antitypsin,
haptoglobin, ceruloplasmin, fibrinogen and C-
reactive protein
Mediators cause these proteins to increase 
after injury as
cytokines (IL-1, IL-6), tumor necrosis factors 
a and B ,
interferons, platelet activating factor
Functions: 1. Bind to polysaccharides in 
bacterial walls
2. Activate complement system 3. Stimulate 
phagocytosis.
 

Negative

Negative acute phase proteins
These proteins decrease in inflammation
Albumin, prealbumin and transferrin
Mediated by inflammatory response via 
cytokines and hormones
Synthesis of these proteins decrease to save 
amino acids for
positive acute phase proteins
 






