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tionships with iron, microbial growth, and
ity to infection have been reported by many
ge=s (1). Since baby pigs raised in confine-
Bimely receive iron supplementation, often as
Eran injections, we have investigated these
=hips in young pigs.  Previously we reported
%= =nti-coli effect of sow's milk could be re-
the addition of iron, both in vitro and in
Iigated intestinal segments (2). These obser-
together with unpublished work in our labora-
=uooest that high-level iron supplementation may
‘Sowerse influences on colibacillary diarrhea and
infections in pigs. Bacterial infection is
. &2 depress serum iron (3), thereby limiting the
ility of iron to invading microbes. Therefore,
=ctook experiments to determine if these effects
in the pig, if the level of iron supplementa-
¢ =ffects the ability of the pig to limit iron
=hility, and if bacterial toxins in a culture
e have the same effect as enteropathogenic E.
We further evaluated the effect of leyel’of
= cextran injestion on the ability of pig serum to
port E. coli grewth and on changes in glucose com-
tration.

e

In experiment 1, thirty-two pigs were used in a

's2 Tactorial arrangement of treatments to determine
== =ffects of the (1) level of iron dextran supple-
stion, (2) infusion of an E. coli 263 culture
trate, and (3) presence of E. coli 263 in a ligated
estinal segment on the ability of the young pig to
it systemic iron availability. Iron dextran was

- inistered IM at 3 days post partum. At 1 week of
. 22= pigs were removed from the sows and fed a milk
-—-«.-lacer diet. Vena cava cannulae for obtaining blood
sa=oles were Titted at 12 days. The culture filtrate
== prepared from an actively growing culture of E.
~emli 763 in tryptic soy broth and saline; controls
w=re infused with sterile tryptic soy broth and sa-

~ line. Pigs were lapagrotimized and a &0 cm ligated
Segment was made in the upper jejunum of each, Cul-
‘fure filtrate was infused IV and E. coli were inject-
=g into ligated intestines at 14 days post partum.
Slood was sampled every 2 hours for 22 hours, follow-
img which pigs were killed and livers, spleens and
“idneys were removed. Hemoglobin, hematocrit, serum
iron and total iron binding capacity (TIBC) in blood
==re delermined. Tissue iron content was analyzed
wsing atomic absorption spectrophotometry.

Serum iron was depressed in all pigs within é
fours, probably from the sungery to install ligated
intestinal segments. However, pigs receiving 400 mg
of iron (HiFe) exhibjted greater serum iron and % sat-
wration amd lower TIBC than pigs injected with 100 mg
{LoFe). The presence of E. coli in the intestine in-
creased TIBC in LdFe but not HifFe pigs, which coincid-
ed with the time of maximal fluid seeretion into the
intestine. Interactions with iron level were also ob-
served for organ iron content. Whether enteric infec-
tion causes an effect similar to systemic infection
was not determined conclusively. Young pigs were
shown to limit irom availability in a manner similar
to other mammals when subjected fo inflammation or in-
fection, and this was influenced by the level of iron
supplementation.
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In experiment 2, the rapidity with which irom ap-
peared in, and was-cleared from the serum following IM
injection of 0, 100 or 200 mg of iron as iron dextran
was determined.. Peak serum iron concentrations of 38
and 66 ppm cccurred 8 and 16 hours post injectior for
the 100 and 200 mg trealments, respectively, and
clearance of 20% of the peak valuts occured in about
45 to 56 hours.

Experiments 3 and & were conducted to determine
the effects of iron dextran supplementation on the
ability of pig serum to support E. coli growth
(strains 263 and 026:86). For each experiment, pigs
were placed in separate cages at 1 week of age and fed
milk replacer diets. One day before the start of each
experiment pigs were fitted with vena cava cannulae
for blood sampling. Blood samples Lo be assayed for
E. coli growth were drawn following a l&-hour fast, on
days 1, 3, 5, 7, 2 and 11 in experiment 3 and 1, 3 and
5 in experiment 4. Complement in serum was inhibited
at 56 C and serum was diluted with saline (1:10 in ex-
periment 3 and 1:5 in experiment 4), inoculated with E.
coli and incubated. Bactefial counts were determined
by serial dilutions and plate counts. Serum was also
analyzed for iron and glucose concentrations. The
treatments were 0, 100 mg and 200 mg iron as iron dex-
tran in experiment 3, with the same treatments plus
215 and 430 mg of dextran (corresponding to the amounts.
of dextran in the iron dextran treatments) in experi-
ment 4.

The most notable changes in E. coli -growth were
the increases associated with 200 mg as compared with
100 mg of supplemental iron. In both experiments this
effect was significant for E. coli 263 on day 1, when
serum iron levels were greatly elevated, and for E.
cali 026:B6 on day 3, when serum iron levels had re-
turned ta more normal levels. Most treatment con-
trasts at other time periods showed no signidicant dif-
ferences. Pigs receiving iron dextran had lower serum
glucose values than controls in experiment 3. In ex-
periment &, there was a tendency for serum glucose to
be lower in iron injected pigs than in dextran inject-
ed pigs, but not uninjected controls.

DISCUSSION: The shift in iron resulting in lowered se-
rum iron concentrations associated with infection has
been interpreted as a defensive mecifanism by the host
to inhibit microbial growth (1). This mechanism was
shown here to be active in the pig, and its effective-
ness to be influenced by the level of iron supplemen-

. tation, high iron levels being removed from serum less

completely. The iron status of the host has been”
shown in several test animals to affect the growth of
bacteria in the serum (4). These studies showed a
similar response in the pig; however, the effect in
the serum of young pigs following IM iron injection
was a transitory, time=dependent one, which was most
clearly observed at high iron dosages (200 mg) 1 or 3
days after supplementation. Lower levels (100 mg) of
supplemental iron did not consistently cause signifi-
cant increases in E. coli growth in serum. Therefore,
iron supplementation levels necessany for cellular
mediated immunity (5) can be maintained withoul appar-
ent risk of ipcreasing susceptibility to infection.
The impertance-of changes in serum glucose-in response
to iron dextran injection® is uncertain.

CONCLUSTIONS: Pigs respond to inflammation and infec-
tion by lowering serum iron levels, and this effect is
influenced by the level of supplemental iron. Growth
of E. coli in serum of pigs is transiently increased
in pigs receiving 200 mg as compared with 100 mg iron
as iron dextran.
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