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Introduction




Introduction

The last 25 years have seen major advances in our understanding
of albumin. We now know the amino acid sequences of bovine and human
albumin, the complete gene sequence of human albumin, and the location
of mutations in the gene sequence. During the 1990s, the heart-shaped
crystalline structure of albumin has been described and a new protein,
termed a-albumin (afamin) has been added to the albumin super family,
which otherwise consists of serum albumin, vitamin D-binding protein and

a-fetoprotein (Peters, 1996).



Albumin is the main determinant of plasma oncotic pressure. It plays
a pivotal role in modulating the distribution of fluid between
compartments. Moreover, it has many biological properties that may be
Important not only for its physiologic actions but also for its therapeutic
effects. The non-oncotic properties of albumin include molecular
transportation, free radical scavenging, modulation of capillary
permeability, Neutrophil adhesion, activation and hemostatic effects
(Evans, 2002).

The rate of albumin synthesis is affected by both nutrition and
inflammation. Patients with severe sepsis and secondary peritonitis usually
suffer from severe hypoalbuminemia and inflammatory process.There is
controversy regarding albumin administration among meta-analysis (Don
et al; 2004).

The function of circulating aloumin in critical illness is not fully
understood. It may differ significantly from that in healthy subjects. A low
serumalbumin concentration in critical illness is associated with a poor
outcome. Despite theoretical advantages for using human albumin solution
as a plasma substitute, studies have shown that correcting
hypoalbuminemia has no impact on outcome in the critically ill (Stockwell
et al; 1992).



Data in the literature are split in its support or opposition to the claim
that the serum albumin level is associated with clinical outcome and
albumin administration may improve the prognosis of hypoalbuminemic
patients (Dubois et al; 2006).

Until now, few effective clinical studies have verified positive effects of

albumin administration on outcomes or incidence of complications in

postoperative patients (Vincent et al; 2003).
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Aim of work

This review will examine the role of serum albumin in health
and critical illness. It will also review aspects of the physiology of
this protein that may be expected to lead to significant dysfunction
in critical illness. Finally, the case for and against the use of
exogenous albumin in the management of hepatic, surgical and

critically ill patients.
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Chapter 1
Physiology of
Albumin




Structure of albumin

In humans, albumin is the most abundant plasma protein, accounting
for 55-60% of the measured serum protein. It consists of a single
polypeptide chain of 585 amino acids with a molecular weight of 66, 500
Da. The chain is characterized by having no carbohydrate moiety, a
scarcity of tryptophan and methionine residues, and an abundance of
charged residues, such as lysine, arginine, glutamic acid and aspartic acid
(Murray, 2003).

The mature, circulating molecule is arranged in a series of a-helices,

folded and held by 17 disulphide bridges. The folding creates sub-domains



of three contiguous a-helices in parallel (Figurel).A pair of sub-domains
face each other to form domains. These can be seen as cylindrical structures

with polar outer walls and a hydrophobic central Core (Murray, 2003).

The tertiary structure of human albumin crystal has been isolated by

x-ray crystallography. It is seen as a heart-shaped molecule 80 x 30 A. In

solution, the shape is quite different (Murray, 2003).
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