








2. THEENDOTOXIN
21 Structure

Numerous reviews on the composition of the LPS structure are available
(Galanos etal. 1977; Wilkinson 1977; Lideritzet al. 1982; Rietschel et al. 1982).
According to Luderitz et al. (1982) the LPS of Salmonella is probably the most
thoroughly investigated and typifies the architectural norm of these
macromolecules. Within this LPS the polysaccharide portion consists of two
regions, the O-specific chain and the core oligosaccharide that is covalently
bound to the amphiphilic Lipid Aregion (Figure 2).
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Figure 2. Schematic structure of a Salmonella LPS (Lideritz et al. 1982;
Rietschel et al. 1996).

2.1.1 O-specific chain and core

The O-specific chain is generally composed of repeating oligosaccharide units
(Rietschel et al. 1996). These units are usually made up of different constituents
yielding a heteropolysaccharide. In certain organisms such as Legionella
pneumophila serotype 1, however, the repeating units may contain an oligomer
of up to 75 residues of a single sugar (5 - acetamidino - 7 - acetamidino - 8 - O
acetyl-3,5,7,9 tetradeoxy D glycero L - galactononulosoenic acid; legionaminic
acid) constituting a homopolymer (Knirel et al. 1994; Zahringer et al. 1995). The
O-chain further contains the immunodeterminant structures (S-LPS) against
which the anti-O antibodies are formed during infection or upon immunization
(Galanos etal. 1977; Wilkinson 1977; Lideritzet al. 1982; Rietschel et al. 1982).
The O-chain is in addition characteristic of and unique to a given LPS and its
bacterial origin (serotype). Consequently, in nature there are as many unique
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Escherichia coli H 14:0%* 14 14 12
Haemophiliug influenzae H 14:0 14 14 14
Neisseria meningitidis 12:0* H 14 12 12
Chromobacterium 4
Anlansirn 12:0 H 12 10 12

*12:0, dodecanoic acid; "™14:0, tetradecancic acid

Figure 4. Chemical structure of the Lipid A component of various Gram-negative
bacteria. (Rietschel etal. 1994; Zahringer etal. 1994))

2.2 Endotoxin-mode of action

A general overview on the host response when challenged with endotoxin is
given in the remainder of this section.

2.2.1 Biological activity of endotoxin

Many papers describing the biological activity of endotoxin have been published
during the last few decades and are reviewed by Rietschel et al. (1996). Included
were comments that acute inflammatory response is not expected after the
ingestion of food containing endotoxin. Several studies did however suggest
otherwise. They emphasised that under naturally occurring enteroendotoxemic
disease conditions in combination with thermal shock, alcoholic liver disease,
and extra-intestinal invasion of Gram-negative bacteria, endotoxins readily enter
the blood circulation from the intestinal tract to result in a similar biological
response fo when administered otherwise. Duncan and Morrison (1884) further
report that bacterial endotoxin is selectively retained by macrophages and that
post-phagocytic events that result in bacterial degradation are not accompanied
by the degradation of endotoxin. Furthermore, although the endotoxin may be
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