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	1. Plasma proteins
Muluabay G.
mulabayget@gmail.com
+251  913 728 361
 


	2. Overview
 Blood and  its composition (chemistry)
 Blood plasma and its composition
 Plasma proteins and function
 


	3. Introduction
Blood :- is  a specialized body fluid that delivers necessary
substances such as Oxygen and nutrients to the cells and
transports metabolic waste products away from those same cells.
 Composition:-
1. Formed elements : which are made up of the blood cells.
2. Plasma: which is a clear yellowish fluid.
 


	4. Introduction
  


	5. Components of Whole  Blood
Withdraw blood and
place in tube
1 2 Centrifuge
Plasma
(55% of whole blood)
Formed
elements
Buffy coat:
leukocyctes and platelets
(<1% of whole blood)
Erythrocytes
(45% of whole blood)
5
 


	6. Blood has three  main functions:
1. Transportation
 Blood transports the following substances:
* Gases
oxygen (O2) and carbon dioxide (CO2), between the
lungs and rest of the body
* Nutrients: from the digestive tract and storage sites to
the rest of the body
* Waste products : to be detoxified or removed by the
liver ands kidneys
* Hormones: from the glands from which they are
produced to their target cells
* Heat to the skin so as to help regulate body
 


	7. 2. Protection
-White blood  cells(WBCs), destroy invading
microorganisms and cancer cells
-Antibodies and other proteins destroy pathogenic
substances
3. Regulation
* Blood helps regulate: blood pH by interacting with
acids and bases
* maintain body temperature
 


	8. Blood Plasma
♣ Blood  plasma:- is the pale-yellow liquid component of blood that normally
holds the blood cells in Suspension.
 The specific plasma Composition:
*proteins
* glucose
*lipids
*mineral ions
* hormones
* enzymes
* gases
* metabolic end products etc
 


	9. Proteins
 These are  the most abundant substance in plasma.
 There are three major categories of plasma proteins,
Albumin
Globulin
Fibrinogen
 Each has its own specific properties and functions
♣ play a variety of roles including
* transport
*clotting
*defense
 


	10. Metabolism of proteins
•  Amount of protein in the vascular
compartment depends on:
rates of synthesis
catabolism or loss
• concentration depends on the relative
amounts of protein and water in the
vascular compartment.
• abnormal concentrations do not
necessarily reflect defects in protein
metabolism.
 


	11. Protein synthesis
 Hepatocytes(liver)  synthesize many plasma
proteins; those of the complement system
are also made by macrophages.
Immunoglobulins are mainly derived from
the B- lymphocytes of the immune system.
 


	12. Protein catabolism and  loss
• Most plasma proteins are taken up by
pinocytosis into capillary endothelial cells
(catabolized).
• Small-molecular-weight proteins are lost
passively via (renal glomeruli and intestinal
wall).
• reabsorbed
renal tubular cells or intestinal lumen.
 catabolized by renal tubular cells.
 


	13. Functions of plasma  proteins
1. Control of extracellular fluid distribution
Plasma proteins (albumin) have colloid
osmotic effect.
2. Transport
 Albumin and specific binding proteins
transport hormones, vitamins, lipids,
bilirubin, calcium, trace metals and drugs.
 Allows poorly water-soluble substances to be
transported in plasma.
 


	14. cont’d…
3. Inflammatory response  and control
of infection
 Immunoglobulins and the complement
proteins form part of the immune
system.
 Immune system with a group of proteins
known as acutephase reactants (CRP)
are involved in the
inflammatory response.
 


	15.  The major  serum proteins are
*albumin
*globulin
(alpha1,alpha2,beta and gamma globulin).
 Why we measure serum proteins?
 


	16. ♣ Total protein  measurements can reflect
nutritional status
used to screen for and help diagnose kidney
disease, liver disease, and many other
conditions.
• Normal total serum protein in an adult is
6.0-8.50 g/l.
• Careful review of the albumin to globulin
(A/G) ratio are recommended.
 


	17. Low total protein  levels
* liver disorder
* kidney disorder
*severe malnutrition
* malabsorption (chronic diarrhea), such
as Celiac(abdominal) disease or
inflammatory bowel disease (IBD).
*Sever Burn
 


	18. High total protein  levels
* may be seen with chronic inflamation,
* infections such as Viral heptitis
* They may be caused by bone marrow
disorders such as multiple myeloma.
 


	19. 1. Albumin
*Albumins, which  are the smallest and
most abundant plasma proteins:-
►is the major constituent of plasma
protein(over
50%).
♠ it is manufactured by the liver from
amino acids taken from diet.
 


	20. Function
 Serum albumins  are important in
 regulating blood volume by maintaining the
oncotic pressure (colloid osmotic pressure) of the
blood compartment.
 Serve as carriers(transport) for molecules of low water
solubility including:
-lipids
-hormones
-bile salts
-unconjugated bilirubin
-Free fatty acids
-Calcium
-drugs like warfarin, phenobutazone & phenytoin.
 


	21. Cont’d…
 Normal range  of albumin = 3.2-5.0 g/dl
 Hypoalbuminaemia (Low levels):-
♠ Poor diet
♠ diarrhea
♠ Liver Disease
♠ Renal diseases etc.
 undernutrition, resulting in an inadequate supply of
dietary nitrogen.
 malabsorption, resulting in impaired absorption of
dietary peptides and amino acids.
 impairment of synthesis, due to chronic liver
dysfunction (cirrhosis).
 


	22. Increased loss of  albumin from the body
 Albumin loss may occur through the:
● skin, because of extensive burns or skin
diseases such as psoriasis.
● intestinal wall, in protein-losing
enteropathy.(a disease of the intestine, especially the
small intestine).
● glomeruli, in the nephrotic syndrome.
(Nephrotic syndrome is a kidney disorder that causes your body to pass too much
protein in your urine)
 


	23. Increased catabolism of  albumin
 Catabolism (nitrogen loss) is increased in many
illnesses, including sepsis and hyperthyroidism. Sepsis is
the body's extreme response to an infection. It is a life-threatening medical emergency. Sepsis
happens when an infection you already have triggers a chain reaction throughout your body
 Consequences of hypoalbuminaemia
 Fluid distribution
 Colloid osmotic pressure. Oedema may occur.
 Binding functions: albumin binds
calcium, bilirubin and free fatty acids.
Drugs, such as salicylates, penicillin and
 


	24. Cont’d
An albumin test  may be ordered
♠ to evaluate liver function panel
♠ to evaluate kidney function panel
along with a creatinine and BUN (Blood
Urea Nitrogen)
♠ or to evaluate a person's nutritional
status.
 


	25. 2. Globulins
 Immunoglobulins,  synthesized by B
lymphocytes, are incorporated into cell
membranes, where they act as antigen
receptors.
 On exposure to a specific antigen in the
presence of T-helper cells
B lymphocytes proliferate and differentiate
into plasma cells
synthesizing and secreting
immunoglobulins.
 


	26.  Globulins make  up 20-30 % of plasma
- larger proteins than albumin
- four classes alpha1,alpha2, beta
and gamma globulins.
♣ alpha and beta globulins are
manufactured mainly in the liver.
♣ Gamma globulins are manufactured
in lymphocytes B/plasma cells.
 


	27. o there are  5 imminoglobulins
( IgG, IgA, IgM, IgD, IgE )
o Globulins can be distinguished from one
another using serum protein electrophoresis.
 


	28. Functions
♠ Globulins also  transport some hormones ,lipids
♠ Antibodies are made from plasma cells, and
are an integral part to the body’s natural defense
system.
 


	29. • Normal range:  2.2-4.2g/dl
 Increase in:
- chronic infections
- liver disease
- myelomas( malignant of the tumor)cells
- Lupus (autoimmune disease )etc.
 Decreased in:-
*renal disease
*immunocompromised patient
*mala absorption
*diarrhea
 


	30. • Indication to  asses
* liver function
* Renal function
* nutritional status
* immunity status
 


	31. Class of
(Ig)
Examples of  clinical conditions
IgG
Autoimmune diseases, e.g. systemic lupus
erythematosus and chronic active hepatitis
IgA
Diseases of the intestinal tract, e.g. Crohn’s disease
Diseases of the respiratory tract, e.g. tuberculosis,
bronchiectasis
IgM
Primary biliary cirrhosis
Haemoprotozoan infections, e.g. malaria
At birth, indicating intrauterine infections
Viral hepatitis and some acute viral infections
IgG, Chronic bacterial infections, sarcoidosis, acquired immunodefi
 


	32. 3. Fibrinogen (factor  I)
 is 7% of plasma protein
 is essential in the clotting of blood
 Fibrinogen is synthesized in the liver by the
hepatocytes.
 is a soluble Plasma protein that is
converted into insoluble fibrin by thrombin
during blood clot formation.
 


	33. ♣ concentration 1.5-4.0  g/L, 200 - 400 mg/dL.
 A fibrinogen activity test is ordered as part
of an investigation
• ♣ an episode of prolonged or unexplained
bleeding
♣ thrombotic episode.
follow-up to an abnormal
♣ Prothrombin Time (PT) or Partial
Thromboplastin Time (PTT).
• ♣ ordered to help monitor the status of a
progressive disease (such as liver disease) over
time, or rarely, to monitor treatment of an
acquired condition.
 


	34. THANK YOU
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