
Physiol-05B12 Briefly discuss the physiological roles of plasma proteins.  
 
Background 
 
Plasma proteins = proteins that circulate in the intravascular compartment 
 
[Plasma protein] ≈ 80 g/L 
Mostly synthesised in the liver 
 
Classes of Plasma Proteins 
 
(1) Albumin (45 g/L) 
(2) Globulins (25 g/L) – 4 subgroups (α1, α2, β, γ) 
(3) Fibrinogen (3 g/L) 
(4) Others 
 
Plasma proteins exist in equilibrium with tissue proteins as an exchangeable pool 
 
Physiological Roles 
 
(1) Oncotic pressure 
(2) Acid-base buffering 
(3) Coagulation 
(4) Immunity 
(5) Metabolism – source of amino acid 
(6) Binding and transport of electrolytes, hormones and drugs 
 
Detail 
 
(1) albumin 

- main plasma protein 
- oncotic pressure (80% of total) 
- acid-base buffer (imidazole moieties) 
- transport – Ca2+, hormones (cortisol, thyroid hormones, etc) 
- drug carrier – benzodiazepine and warfarin binding sites, carry neutral and 

acidic drugs 
- metabolism – may be catabolised into amino acids ! for protein synthesis and 

gluconeogenesis 
 
(2) α1-globulins 

- a1-antitrypsin ! inhibit trypsin, plasma, etc 
- a1-acid glycoprotein ! carrier of basic drugs (e.g. local anaesthetics, opioids) 

 
(3) α2-globulins 

- prothrombin ! coagulation 
- haptoglobin ! scavenges and sequesters free haemoglobin 
- caeruloplasmin ! copper carriage + storage 

 
(4) β-globulins 
- transferring ! iron carriage 



 
(5) γ-globulin 
- immunoglobulins (e.g. IgG, IgM, IgA, IgE, IgD) ! immune functions, both 
humoral and cellular 
 
(6) fibrinogen 

- coagulation 
- activation ! fibrin ! crosslink to form fibrin meshwork, which stabilises 

platelet plug 
 
(7) others 

- clotting factors and anticoagulants ! responsible for coagulation cascade and 
its regulation 

- enzymes ! e.g. plasma cholinesterases responsible for suxamethonium 
metabolism 

- complement ! part of innate immunity 
- cytokines ! part of innate and adaptive immunity 
- many others 

 
Examiner’s comments 
 
To pass, a candidate needed to deline and classify the plasma proteins and indicate 
the amount of each that is present. A listing of such roles of plasma proteins as 
contributing to oncotic pressure, buffering, coagulation, immunity, transport and 
drug binding were all awarded with marks with additional marks being awarded for 
some statement as to the component(s) of the plasma proteins that perform each of 
these roles. 
 
Extra marks were awarded to those candidates who recognized the implications of 
starvation and a reduction in plasma protein concentration for whatever reason. 
The fact that the plasma proteins exist in equilibrium with the tissue proteins as 
an exchangeable pool was mentioned infrequently. 
 
Two common mistakes amongst candidates were, believing that haemoglobin is a 
plasma protein and that all plasma proteins are manufactured in the liver. The most 
frequent reason for not obtaining a pass mark was the inclusion of only two or three 
roles for the plasma proteins. When answers were accompanied by long discussions 
of each of the stated roles, little additional credit was attracted. 
 


