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Introdut odu

It has been well-establishe
protect itself from diseases
challenges within its enviro
presence of a well developpresence of a well develop
immune system.

It is also common knowled
possess an adequate levelp q
exhibit greater reproductiv
growth, and increased feed

uctionuct o

d that an animal’s ability to y
s and other immunological 
onment depends upon the 

ped and properly functioningped and properly functioning 

dge that animals which 
 of immunological protection g p

ve capabilities, enhanced 
d efficiency.



Introductiot oduct o

However, even animals wh,
system functioning at an o
become susceptible to dise
various stressful conditionvarious stressful condition
fluctuations in environmen
inadequate nutrition, impro

i i f f ili imixing of unfamiliar anima
unsanitary housing conditi

AND its important to under
response the same to stresresponse the same to stres
animal’s diet can influence

on (cont.)o (co t )

ich possess an immune p
optimum level can often 
ease following exposure to 

ns such as extremens such as extreme 
ntal temperature, poor or 
oper handling techniques, 
l i d t til ti dals, inadequate ventilation, and 
ions. 

rstand that not all animals 
ssful conditions and that thessful conditions and that the 
e its immune system.
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Do cattle exhibit a se
immune responseimmune response 

cha

exually dimorphic innate 
following an endotoxinfollowing an endotoxin

allenge?



Materials a

Twelve purebred Brahman calve e pu eb ed a a ca
11.7 kg) that were fitted with: a
devices that recorded RT at 1-
indwelling jugular cathetersindwelling jugular catheters. 

The next day blood samples w
intervals from -4 to 8 h relative
lipopolysaccharide (LPS; 0.25 p p y ( ;

and Methods

ves (6 bulls and 6 heifers; 269 ±es (6 bu s a d 6 e e s; 69
a) rectal temperature (RT) 
-min intervals for 24 h; and b) 

were collected at 30-min 
e to an i.v. infusion of 
μg/kg BW) at 0 h. μg g )
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Sum

Peak rectal temperature occurred 30 min
calves as compared to bull calves.

Rectal temperature returned to baseline 
to bull calves.

Serum TNF-alpha peaked 30 min faster a
compared to heifer calves.compared to heifer calves.

Serum IL-6 peaked 30 min faster and wa
d t h if lcompared to heifer calves.

Serum IFN-gamma peaked 3 h faster andg p
compared to heifer calves.

mmary

n sooner and was 0.4 °C higher in heifer 

6.4 h sooner in heifer calves as compared 

and was ~2.5-fold greater in bull calves as 

as ~1.3-fold greater in bull calves as 

d was ~2.0-fold greater in bull calves as g



Implicp

Collectively these data suggeCollectively, these data sugge
adept at coping with and recov
challenge as compared to bull

Further studies are needed to 
parameters (i.e., feed intake, bp (
rapidly in heifer calves as com

cations

st that heifers may be morest that heifers may be more 
vering from an immune 
l calves. 

determine if the production 
body weight gain) recover more y g g )
mpared to bull calves.
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Does temperament influeDoes temperament influe
innate immune responses 

nce an animal’s stress andnce an animal’s stress and 
to an endotoxin challenge?
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Materials a

Twenty-four Brahman bulls we
based on temperament scorebased on temperament score 
and pen score - PS) measured

8 most Calm (0.89 ± 0.15 EV an

8 most Temperamental (3 70 ±8 most Temperamental (3.70 ±

8 Intermediate (1.59 ± 0.12 EV 

and Methods
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Materials and 

The day prior to the immune c
with: a) rectal temperature (RTwith: a) rectal temperature (RT
min intervals for 24 h; and b) i

The next day blood samples w
intervals from -4 to 8 h relative
lipopolysaccharide (LPS; 0.5 μ

Methods (cont.)

challenge, all bulls were fitted 
T) devices that recorded RT at 1-T) devices that recorded RT at 1-
ndwelling jugular catheters. 

were collected at 30-min 
e to an i.v. infusion of 
μg/kg BW) at 0 h. 
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Sum

Temperamental bulls had higher bas
Calm bulls, and displayed less of a p, p y p

Temperamental bulls displayed less 
LPS challenge compared to Intermed

Epinephrine concentrations were gr
throughout most of the study.

LPS-induced TNF-alpha concentratio
Temperamental bulls compared to th

LPS-induced IL-4 concentrations we
compared to the Calm bulls.

mmary

sal RT compared to Intermediate and 
peak febrile response.p p

visual signs of sickness following the 
diate and Calm bulls.

reater in the Temperamental bulls 

ons were greater in the 
he Calm bulls.

ere lower in Temperamental bulls 



Implicp

Collectively the findings fromCollectively, the findings from 
that animal temperament can s
stress and innate immune resp

ti i h llprovocative immune challenge

Future studies are planned to 
parameters (i.e., feed intake, b
rapidly in Temperamental as crapidly in Temperamental as c

cations

this study clearly demonstratethis study clearly demonstrate 
significantly influence the 
ponses in cattle exposed to a 
e.

determine if the production 
body weight gain) recover more 
compared to Calm cattlecompared to Calm cattle.
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Materials anMaterials an

T t f b d l iTwenty-four crossbred male pigs
of age and placed on a complex 
lactose and 7% plasma protein wp p
source (Cont, n=12) or with 5% fi
source (FO, n=12) for a period of

On d15 all pigs were non-surgica
j l th t O d16 ijugular catheter. On d16 pigs rec
saline (n=6 pigs/dietary group) o
ug/kg body weight; n=6/dietary gg g y g ; y g
collected at 30-min intervals for a

nd Methodsnd Methods

d t 18 7 13 ds were weaned at 18.7 ± .13 days 
nursery diet containing 30% 

with 6% corn oil as the fat 
ish oil and 1% corn oil as the fat 
f 15 days. 

ally fitted with an indwelling 
i d i i j ti f ithceived an i.v. injection of either 

or lipopolysaccharide (LPS; 150 
group) and blood samples were g p) p
a period of 5h. 
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Summ

Supplementing Supplementing the weaned pig’s dithe weaned pig’s di
3 fatty acids did not alter post3 fatty acids did not alter post--weanwean

Fish Fish oil supplementation tended tooil supplementation tended topppp
significantly lowered the significantly lowered the cortisolcortisol rere

SerumSerum TNFTNF--alpha following the LPSalpha following the LPSSerum Serum TNFTNF--alpha following the LPSalpha following the LPS
dietary supplementation with fish odietary supplementation with fish o

LPSLPS inducedinduced IFNIFN gamma was signigamma was signiLPSLPS--induced induced IFNIFN--gamma was signigamma was signi
supplemented pigs.supplemented pigs.

mary

iet with fish oil as a source of omegaiet with fish oil as a source of omega--
ning gain over a 15 day periodning gain over a 15 day period..

 reduce basal  reduce basal cortisolcortisol and and 
esponse to esponse to toto an LPS challengean LPS challenge..

S challenge tended to be reduced byS challenge tended to be reduced byS challenge tended to be reduced by S challenge tended to be reduced by 
oiloil..

ificantly reduced in the fish oilificantly reduced in the fish oilificantly reduced in the fish oil ificantly reduced in the fish oil 



Implica

Utilizing nutritional suppleg pp
dietary source of omega-3
immunological parameters
potentially have a beneficipotentially have a benefici
overall health. 

Future studies need to eva
effects of fish oil supplempp
pathogen challenge. 

ations

ements such as fish oil as a 
3 fatty acids clearly alters 
s in a manner which could 
ial impact on the young pig’sial impact on the young pig s 

aluate the possible beneficial 
entation following a live g
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Can dietary chromium aCan dietary chromium a
response of cattle to an

alter the innate immunealter the innate immune 
n endotoxin challenge?



Materials &

Twenty crossbred steers (235 ± 4 k
treatments (n=10/trt) and fed for 55 

Control (0 ppb chromium suppleme

Chromium (200 ppb chromium sup

On day 56 all steers were fitted witOn day 56 all steers were fitted witOn day 56, all steers were fitted witOn day 56, all steers were fitted wit
that recorded RT at 1that recorded RT at 1--min intervals min intervals 
catheters. catheters. 

The next day blood samples were cThe next day blood samples were c
to 8 h and at 24 h relative to an to 8 h and at 24 h relative to an i.vi.v. . 
0.5 0.5 μgμg/kg BW) at 0 h. /kg BW) at 0 h. 

& Methods

kg BW) were placed on 1 of 2 dietary 
days:

ented as chromium propionate)

plemented as chromium propionate)

th: a) rectal temperature (RT) devicesth: a) rectal temperature (RT) devicesth: a) rectal temperature (RT) devices th: a) rectal temperature (RT) devices 
for 24 h; and b) indwelling jugular for 24 h; and b) indwelling jugular 

collected at 30collected at 30--min intervals from min intervals from --4 4 
infusion of infusion of lipopolysaccharidelipopolysaccharide (LPS; (LPS; 
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SummSumm

Chromium supplementation rpp
sickness behavior responses
response to LPS challenge.

These data suggest that feed
as chromium propionate canas chromium propionate can 
response of steers to immune
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