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Plasma



Proteins



(2)
Learning Objectives



At the end of the session you must be able  to :


 
Describe different forms of plasma  protein 


 
Describe the synthesis and methods of  separation of plasma proteins 


 
Discuss the function of different plasma 

proteins 



(3)
Introduction


 
Plasma consists of water, electrolytes,  metabolites, nutrients, proteins, and  hormones.


 
The concentration of total protein in  human plasma is approximately 6.0–



8.0 g/dL and comprises the major 

part of the solids of the plasma. 



(4)
Plasma Protein



(5)
Types of Plasma Protein


 
Albumin (3.5-5 g/dl)


 
Globulin (2.5-3.5 g/dl)


 α1- globulin – e.g.: α1-antitrypsin, thyroxine
 binding protein


 α2- globulin – e.g.: haptoglobulin, ;prothrombin, 
 ceruloplasmin


 β- globulin – e.g.: transferrin, plasminogen, 
 lipoproteins


 γ- globulun – e.g.: immunoglobulin


 
Fibrinogen (200-400 mg/dl)



(6)
Formation of Plasma Proteins


 All the plasma proteins are synthesized in liver 
 except gamma globulins which is synthesized 
 by Plasma cells.


 They have characteristic half-life in the 
 circulation (e.g albumin – 20 days)


 Almost all the plasma proteins are 
 glycoproteins.


Glycoproteins - proteins which have carbohydrate groups 
attached to the polypeptide chain



(7)
Plasma Proteins separation


 Salting-out methods-three major groups—fibrinogen, 
 albumin, and globulins—by the use of varying 


concentrations of sodium or ammonium sulfate.


 Electrophoresis- electrophoresis refers to the movement 
 of charge particles through an electrolyte when 


subjected to an electric field.


F ive major fractions


 Albumin


 α1  and α 2 globulins


 β globulins


 γ globulins



(8)
Plasma protein 

electrophoresis



(9)
Albumin


 
Albumin (69 kDa) is the major protein of  human plasma.


 
Normal level is 3.5 – 5 g/dL


 
Makes up approximately 60% of the total  plasma protein. 


 
About 40% of albumin is present in the 



plasma, and the other 60% is present in the  extracellular space


 
The liver produces about 12g of albumin 

per day.



(10)
Functions of Albumin


1. 
Colloid Osmotic Pressure Of Plasma:


 Proteins cannot easily escape out of blood 
 vessels,  and therefore , proteins exert the 


‘effective osmotic pressure’.


 It is about 28mm Hg, and 80% of it is contributed 
 by albumin.


 The maintenance of blood volume is dependent 
on this effective osmotic pressure 



(11)Effect of the Different Plasma Proteins on Colloid 
Osmotic Pressure



(12)Starling forces” in honor of the physiologist Ernest  Starling, 
 who first demonstrated their importance, 


1. The capillary pressure (Pc), which tends to force fluid 
 outward through the capillary membrane.


2. The interstitial fluid pressure (Pif), which tends to force fluid 
 inward through the capillary membrane 


3. The capillary plasma colloid osmotic pressure (Πp), which 
 tends to cause osmosis of fluid inward through the 


capillary membrane.


4. The interstitial fluid colloid osmotic pressure (Πif), which 
tends to cause osmosis of fluid outward through the 
capillary membrane.



(13)Analysis of the Forces 
 Causing Filtration at the
 Arterial End of the 


Capillary



(14)
edema


 
Edema occurs when excess fluid 



accumulates in the extracellular spaces.


 
The most common clinical cause of 



interstitial fluid accumulation is excessive 

capillary fluid filtration.



(15)2. 
Transport Function


 
Albumin has an ability to bind various 



substance and so it acts as  the carrier of 



various hydrophobic substances in the blood  such as:


 free fatty acids (FFA), 


 hormones(steroid hormones, thyroxine)


 metals (calcium, copper, heavy metals)


 bilirubin, 


 drugs (sulpha, aspirin, salicylate, warfarin etc)



Functions of Albumin



(16)3. 
Buffering Function


 A buffer is a substance that can resist pH change


 Albumin has maximum buffering capacity amongst 
 all proteins.



Functions of Albumin


Seriously dude I think you 
 are overreacting…..be 


cool else I’ll buffer u


Acid/Base



(17)4. 
Nutrition Function


 All tissue cells can take up albumin by 


 It is then broken down to amino acid.


 So albumin serves as a source of amino acids for 
 tissue protein synthesis to a limited extent, 


particularly in nutritional deprivation of amino 
 acids.



Functions of Albumin



(18)
Hypoalbuminiemia


 Low blood albumin levels 


(hypoalbuminemia) can be caused by:


 Liver disease; cirrhosis of the liver is most common


 Excess excretion by the kidneys (as in nephrotic
 syndrome)


 Malabsorption


 Malnutrition


 Burns (plasma loss in the absence of skin barrier)


 Hypoalbuminemia results in fluid retention in the 
tissue spaces (edema)



(19)
Globulin


 Globulins are bigger in size than albumin (90 – 130 kd) 


 Globulins constitute several fractions. These are:


 α1- globulin


 α2- globulin


 β- globulin


 γ- globulin



(20)
Globulin


 α and β globulins are synthesized in the liver.


 Y globulins are synthesized in plasma cells and B-
 cells of lymphoid tissues (Reticulo- endothelial 
 system)


 Synthesis of Y globulins is increased in chronic 
infections, chronic liver diseases, auto immune 
diseases, leukemias, lymphomas and various 
other malignancies.



(21)
 Globulin


 They are glycoproteins


 Based on electrophoretic mobility , they are sub 
 classified in to α1  and α2 globulins


 α1 globulins


Important examples-


 α1antitrypsin


 α1-fetoprotein (AFP)


 α2 globulins


Important example


 Haptoglobin


 Ceruloplasmin



(22)
Important  globulin


α1- antitrypsin


 It is synthesized by hepatocytes and 
 macrophages 


 It inhibits trypsin, elastase, and certain other 
 proteases by forming complexes with them.


 A deficiency of this protein results in emphysema
 Haptoglobin


 The function is to prevent loss of free hemoglobin
 into the kidney. 


 This conserves the valuable iron present in 


hemoglobin, which would otherwise be lost to the 
body.



(23)
Important  globulin


Ceruloplasmin


 Copper containing α2-globulin


 It has a blue color because of its high copper 
 content 


 Carries 90% of the copper present in plasma. 


 Low levels of ceruloplasmin are found in Wilson 
disease a disease due to abnormal metabolism 
of copper.



(24)
β- Globulin


β Globulins of clinical importance are –


Transferrin- It plays a central role in the body's 
 metabolism of iron.


It transports iron in the circulation to sites where iron is 


required, eg, from the gut to the bone marrow and other 
 organs. 


C-reactive protein- Acute phase protein- Concentration 
 rises in inflammatory conditions


 It is useful in differentiating bacterial from viral 


infections because the level of CRP is increased in 
bacterial infections only.



(25)
γ- Globulin


 They are immunoglobulins with antibody 
 activity


 produced by plasma cells & to some extent 
 by lymphocytes


 Immunoglobulins play a key role in the 
 defense mechanisms of the body


 There are five types of immunoglobulins IgG, 
IgA, IgM, IgD, and IgE.



(26)
Fibrinogen


 
Also called clotting factor 1


 
Constitutes 4-6% of total protein


 
It is converted by thrombin into fibrin  mesh during blood coagulation. 


 
Afibrinogenemia: 


 Genetic defect in fibrinogen formation.


 Blood clotting mechanism is hampered.



(27)
Albumin-Globulin Ratio


 
Normal ratio 1.7:1


 
Decreased Albumin/Globulin Ratio



Decrease in albumin (without decrease in  globulins)


Decreased production as in severe liver 
 disease



Increased globulins (without increase in  albumin)


Infection


Inflammation (especially chronic)


Neoplasia 



(28)
PG entrance MCQ


 
Which of the following plasma protein is  not involved in iron homeostasis?


a)
Haptoglobulin’


b)
Transferrin


c)
Feriitin


d)
Ceruloplasmin



(29) 
The plasma proteins perform all the  following functions except: 


a) 
They exert an osmotic force. 


b) 
They have a buffering action. 


c) 
They increase the capillary  permeability. 


d) 
They play a role in the body  defense mechanisms. 



PG entrance MCQ
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