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Brief Communication 

The In Vivo Lipolytic Effect of Salmonella typhimurium Endotoxin 

The acute phase responses to infection and 
endotoxaemia include reductions in the cir
culating levels of Fe, Zn and Ca. Most re
sponses are postulated to be mediated by the 
cytokines interleukin - l (II - l) and tumor 
necrosis factor (TNF) which both are pro
duced by monocytes and macrophages. 
The mechanisms behind the hypoferraemia 
are well studied and it is generally accepted 
that the primary event is an increased granu
locyte release of lactoferrin which chelate Fe 
from transferrin. The complex is then taken 
up by t.he liver (Go/db/um el al. 1987). 
Also Zn is taken up by the liver though by a 
different mechanism. Sankari & Pekkanen 
( 1982) reported a remarkable in 
hepatic Zn content after injection of endo
toxin. 
The rapid redistribution of trace elements 
is considered to be a defence mechanism 
against invading bacteria which need e. g. Fe 
for their growth. 
The mechanisms behind the decrease in se
rum Ca are less understood. Injection of en
dotoxin causes a rapid increase in the blood 
level of prostaglandin Fla (PGF2a). Intra
venous infusion of PGs, especially PGE2, is 
shown to induce hypocalcaemia in dairy 
cows (Luthman et al. 1983). However, when 
PG release was completely blocked by flu
nixin meglumin, a potent cyclo-oxygenase 
inhibitor, hypocalcaemia still occurred in 
endotoxin-treated calves (Luthman et al. 
1989). It was concluded from this study that 
endotoxin-induced bypocalcaemia was not 
mediated by PGs. 
The most potent stimulus for release of 
TNF is bacterial endotoxin. TNF is shown 

to have a potent lipolytic effect in adipocy
tes in vitro (Kawakami et al. 1987). The 
main purpose of the present investigation 
was to study the relationship between lipoly
sis and hypocalcaemia in endotoxin-treated 
calves, since it is earlier known that heavy 
lipolysis is associated with hypocalcaemia. 
Lipolysis-induced hypocalcaemia in rabbits 
and sheep has been described by several 
authors. Akgiin & Rudman (1969) showed 
e.g. that hormone-induced lipolysis in rab
bits was associated with uptake of Ca in adi
pose tissue of an order sufficient to explain 
the reduction of the serum level. 
Five calves with a mean weight of about 60 
kg were used in the study. All animals were 
of the SRB breed. 
The animals were given an intravenous in
jection of Salmonella typhimurium endo
toxin at a dose of 0.2 µg/kg. The endotoxin 
preparation was of the same batch as was 
used in several other studies (e. g. Fredriks
son 1984). The methods of purification of 
the preparation was earlier described by 
Fredriksson. 
Blood was sampled at intervals shown in 
Fig. 1 for analysis of Ca, Fe, Zn and free 
fatty acids (FFA). 
All animals showed very obvious clinical 
signs: increased salivation, forced breathing, 
ruminal stasis and unwillingness to move. 
The injection was followed by the expected 
fall in the serum levels of Fe and Zn. The Fe 
level decreased from a preinjection mean of 
33.3 ± 5.4 µmol / l to 11 .4 ± 4.9 µmol/ I. 
The lowest level occurred after 24 h. Zn fell 
from 19.3 ± 1.5 to 5.5 ± 0.6 µmol/I after 8 
h. 
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Figure I. Changes in the serum levels of calcium and free fatty acids in calves after injection of0.2 µg/kg 
of Salmonella typhimurium endotoxin. n = 5, x SD. 

It seems clear from earlier studies that heavy 
lipolysis (FF A levels of at least 2 mmol/I) is 
required to reduce serum Ca (Akgiin & Rud
man 1969, Luthman & Holtenius 1972). As 
shown in Fig. I there was a very slight in
crease in serum FF A and Ca decreased be
fore any increase in FFA could be observed. 
The slight decline in Ca was therefore pro
bably not lipolysis-induced. 
As described previously endotoxin injection 
causes a rapid increase in the blood levels of 
PGF2a. Peak levels usually occurs after 1-2 
h. PGs show a potent antilipolytic effect and 
it may be possible that the lipolytic effect of 
TNF was blocked by PG. 
The mechanisms behind the endotoxin-in
duced decrease in serum Ca remains un
clear, a possibility is that Ca is redistributed 
in a manner similar to Zn and Fe. 
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