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ABSTRACT

The aim of this study was to identify a low risk thred to induce fever in gilts and to evaluate vabin
sensors for temperature monitoring. Therefore,imitih atrophicans vaccine was used to induce fewer
evaluate sensors and behavioral patterns. Durinigidl$, two of four animals were injected with 2_rof

the vaccine Porcilis AR-T DF (Intervet) and theasthwo animals were treated with 2 mL of 0.9% Na€l
controls. A temperature logger (TRIX-8, LogTag Relaws, Auckland, New Zealand) was used to
continuously monitor the vaginal temperature. Aiddially, rectal temperatures were measured fouegim
daily. The water consumption, food intake and lootiam behaviors of the animals were analysed one da
before treatment and during the day of the treatniére vaccine induced fever in all gilts, whichcored
approximately 5.87 h after vaccination. The vaglogher temperatures and the rectal temperatumsesh

a linear correlation in 21 vaccinated gilts (r 8@. p<0.0001) and 22 non-vaccinated gilts (r = 0.65
p<0.0001). The vaginal logger can be continuouslgduto measure the core temperature. Water intake
decreased (p<0.0001) in the gilts with fever, wheréood intake did not change (p = 0.9411). The
vaccinated gilts spent 79+16 more minutes per ganglafter the vaccination (p<0.001) in comparison
the day before the vaccination. Treatment with Waiscine provides the opportunity to induce fevesrca
short time period (5.13 h) and mild sickness bedraivi gilts to investigate disease indicators.

Keywords:. Gilts, Vaccination, Temperature, Behavior, Dise@séection, Fever

1. INTRODUCTION to Lipopolysaccharide (LPS) (De Groet al., 2007;
Wright et al., 2000) in piglets. Often the injection routes
Pathogens, adjuvants and vaccines are typicallyare not clear and painful processes occur aftenjéetion
employed to induce fever in research studies or for(Leenaars and Hendriksen, 2005; Stills, 2005). Netga.
antibody production (Hardeat al., 2011; Leenaars and (1957), who injected CFA into guinea pig nuchal
Hendriksen, 2005; Schaefet al., 2004; Stills, 2005). musculature, demonstrated that fibrotic changese wer
Fever is triggered by the release of endogenousgeyrs  found in the lung. A study by Banjet al. (2011)
from different regions of macrophage-like cells.e$@  demonstrated that arthritis was induced in rata IGGFA
pyrogens include cytokines IL-1 and IL-6, which atthe injection. Furthermore, rabbits were injected WZRA
level of the anterior hypothalamus to raise the in the marginal ear vein, with significant damagete
thermoregulatory set point (Kluget al., 1998). However, lung as a result (Broolket al., 1978). LPS activates the
fever is also one of the main responses to Completeloll-Like Receptor 4 (TLR-4), which results in the
Freund’s Adjuvants (CFA) (Melchia al., 2004; 2005) or  production of the pro-inflammatory cytokine IL-1n a
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important cytokine for the induction of sickness
behavior (Konsmaret al., 2002). LPS can also have
negative effects, such as endotoxemia (Msohl., 2012)
and can cause periodontal inflammation in

(Dumitrescuet al., 2004), synovitis in horses (Loehal.,
2010) and abortion in gilts (Cort and Kindahl, 1990

However, the common physiological and pathological (FBN, Dummerstorf,

2. MATERIALSAND METHODS

2.1. Animals

rats

The study was conducted at the experimental pig
unit of the Leibniz-Institute for Farm Animal Bialy
Germany) with 55 German

changes that occur due to LPS treatment are trinsie Landrace gilts in 14 trial runs from May to Decembe

fever, depressed feed intake, changes In
concentrations of acute phase proteins and adivaf
the hypothalamic-pituitary-adrenal axis (Kelley al.,
1994). Furthermore, animals that have been treattd
LPS have to be killed in Germany (EC, 2002) becthese
animals are not allowed to be used for food pradoct

In the present study, a vaccination was used tacind
fever while circumventing these undesirable sidects. A
comparison of the package leaflets of 9 vaccinegpifys,
regarding undesirable side effects such as fewkrction,
indicated that the Rhinitis Atrophicans (RA) vaecican
lead to a temperature increase of up to 2.0°C.

the2012. The gilts were from 208-to 215-days-old. Four

gilts were tested in each trial run. The animalsewe
housed on a solid concrete floor in individual psite

by side, leaving one pen in between empty for the
installation of electronic measurement deviceshFzen
measured 0.6x2.2 m. The feed consisted of gilimgar
feed pellets (Trede and von Peine, agriculturaletrand
feed mills, Dammfleth, Germany). The animals weze f
twice a day with 1300 g of pellets and water wesilalle

ad libitum. During the trial, the animals were examined for
signs of vaginal discharge caused by the logger.
Afterwards, the gilts were culled or kept for briegd

Methods to continuously measure the body coreThe RA vaccine can lead to an increase in temperatu

temperature of cattle currently exist. For example,

Timsit et al. (2011) used a reticulo-rumen bolus to
measure the core temperature in cewd Vickerset al.
(2010) and Hoffmanmet al. (2013) used vaginal loggers

approximately 2°C, furthermore the gilts have neween
vaccinated with this vaccine before. Therefore weidkd
to choose the RA vaccine for the fever stimulation.

2.2. Treatment

for this purpose. Because a rumen bolus is Nots 5 1 Dose Test

appropriate for pigs because of anatomical reasans,
climate monitoring device was used and validatea as
vaginal logger in our study.

Infected animals exhibit a distinct behavioral eait
Therefore, it is also important to record theirnsiiag
and lying behavior and water and food intake feedse
and pain detection (Fraser and Quine, 1989; Ha88381
Weary et al., 2006). Animals suffering from an illness
are often anorectic, lethargic and uninterestedaaial
interactions (Johnson, 2002). For example, watel an
food intake are reduced in rats injected with eoxiot
(Hardenet al., 2011) and all sick animals typically
increase the amount of time that they rest (H888)L
These traits can be a sign of illnesses and carsédal for
monitoring the general health condition of an ahima

The aim of the present study was to identify a imeth

39.5°C without the aforementioned side effects tmd
continuously monitor the animal’s behavior to inigegte
how fever changes behavioral patterns. By perfagmin
continuous monitoring, direct and indirect correlas
between body temperature and behavior can be dtudie
greater detail. In particular, we expect a cleattepa
change at a rectal temperature above 39.5°C, defise
fever by Blood and Henderson (1983).
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To determine the dose for the main trial, a dosé te
was first conducted. For this dose test, three gsoof
four gilts were treated with three different dosdsa
commercial vaccine, respectively and one animalodut
each group was treated with a placebo. Altogettger 1
gilts were part of the dose test. The commerciativee
Porcilis AR-T (Intervet International B.V., Boxmeer
The Netherlands; RA vaccine) was administered one
time to randomly chosen single gilts using 2 ming
dose), 4 mL (double dose) and 6 mL (triple dose). A
dose of 6 mL of 0.9% sterile NaCl solution (Selgeta
Dr. Fischer GmbH, Weyarn-Holzolling, Germany) was
administered to the fourth gilt.

2.3.Main Trial

trial. During the main trial, the same vaccine was
administered one time to two single gilts using 2
dose. A dose of 2 mL of 0.9% sterile NaCl solutieas
administered to the two other gilts (control). The
treatment was conducted on the third day of eaelh tr
run between 09:00 and 09:30 in the morning by an
intramuscular injection of the corresponding dosw i
the right side of the neck and directly behindehe
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2.4. M easurements Logging

The Rectal Temperature (RT), Vaginal Temperature device

(VT), lying behavior and water and feed intake were
measured for four days. On day three, the giltewgected
with the vaccine or NaCl. The data for the dayredtiment
(day three) were compared to the day before (day. tw

During all trial days, the RT was measured fouretim
daily (09:00 a.m., 11:00 a.m., 02:00 p.m., 04:06n.p.
using a digital thermometer (Microlife MT 1831,
Lifeware Rheintal AG, Widnau, Switzerland).

To avoid measurement errors due to too low ingertio
depths or dirt, the measurement was performed twice
with a few minutes delay. Only the higher of bo#iues
was included in the evaluation. The VT was measured
continuously from day two to day four using a micro
climate monitoring device designed for industrial
purposes with an external temperature probe (TRIX-8
recorder with ST100S-15 probe, LogTag Recorders,Fig- 1. Placement of the vaginal logger at the rear of & so
Auckland, New Zealand). The temperature probe was (probe is intravaginal)

inserted into the vagina with an insertion depttwleen The water consumption was recorded continuously
5 to 10 cm. The logging device and sensor cableewer every day in 60 mL steps using NI 6008 USB data
fixated at the back and the backside of the giffy\@1  acquisition devices in combination with software
adhesive tapeF{g. 1). The Vaginal Logger (VL) took developed by ourselves using NI Labview (both Nzlo

Sensor cable

Adhesive tape

Temperature
probe

temperature data every three minutes. In the efeitie Instruments, Austin, USA). For both groups, the ewat
probe being pushed out of the vulva, e.qg., by exureit consumption was compared between the day before
was cleaned and reinserted. vaccination and the day of the treatment.

Feed intake was measured by weighing the feed
remains in removable troughs after a feeding tirhe o
twenty minutes. The accuracy of the scale was +50 g

To record the lying behavior, a Video Graphics 4rra
(VGA) resolution webcam (IC 3005, Edimax, New

Ta'F"?' City, Taiwan) was installed in each ben. An The feed rate was measured starting with trial eigt
additional webcam of the same type monitored all ising a stopwatch (Compact I, servoprax GmbH, Wese
animals at the same time from an elevated posifide.  Germany). The gilts were fed twice a day (08:00zam
video stream was recorded as mpeg-4 video fordemsh  01:00 p.m.) during the dose test. During the maiist

per day from 07:00 a.m. to 12:00 and from 12:0lilunt the afternoon feeding time was shifted (01:00 p.m.,
05:00 p.m. throughout the entire trial run. Videwlysis 03:30 p.m., 03:30 p.m., 01: 00 p.m.) to maximise th
was evaluated by visual inspection using Windows expected effect of the vaccination at 03:30 in the
Media Player (Microsoft Corporation, Redmond, USA) afternoon of day three.

and included the recording of time and duratiornthef 2.5. Statistical Analyses

animals’ postures based on a network time protocol
synchronised timestamp overlay within the video.

Postures were discriminated between lying, sitamg Temperatures of the VL below 35°C were defined as

Star?‘?"”g- Thg time that the gilts spent. In_varous ,, body core temperature by the authors because the
positions during the day of the vaccination was |ggqer slipped out the vulva. Therefore, we exctlide
compared to the day before. _ those measurements for the statistical analyses.

For the measurement of water consumption, each pen

was equipped with a bite ball valve (AquaGlobe AB, 2.6. Dose Test

The statistical analyses were performed using SAS
9.3 (SAS Institute Inc., Cary, NC, USA).

Uppsala, Sweden) and a digital flow meter (FCH-mMP0O A mixed linear model was used to test the diffeesnc
B.I.O-TECH e.K., Vilshofen, Germany). The overall between doses regarding VL temperature increase.
water pressure could be regulated by a %" hallve. Observations were mean temperature per hour and sow
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fixed effects beside the intercept u were dose (D;
i=1,...,4), h (H; j = 1,...,24) and interaction between
dose and hour. Random effects included sow effect (
k=1,...,11) and interaction between sow, hour and the

independent normally distributed residual This
resulted in the model shown in Equation (1):
Vik =H+D +H; +(DxH), +§ +(SxH), +&, 1)

2.7.Main Trial

Pearson correlation coefficients between rectal and
vaginal temperatures were calculated separatelpdtr
treatments (RA vaccine and NaCl) in the main wiahe
study. After the treatment, the time until the tengiure
exceeded 39.5°C was measured with the vaginal fogge
and averaged to obtain the average time it tookdace
fever. Starting from this point in time, the timgas was
measured until the temperature fell below 39.5°@irag

mal and Veterinary Sces 8 (2): 55-65, 2013

The influence of the treatments on sitting duration
was tested using a generalized mixed linear mddel.
addition to the intercept p fixed effects of TR, BIT
and the interaction between D and PIT, the random s
effect S was also included in the model. For gittin
duration, a Poisson distribution was assumed. Alirdg
function was used to link the distribution paramete
the linear predicton given in Equation (3):

Mim =H+TR +D, +PIT +(DxPIT), +S +

Eijm

3

For testing treatment effects on water consumption
per day in mL, the same model was assumed. Hemee, t
linear predictom from equation (3) was used.

Differences in feed intake were tested using a
generalized linear mixed model. The observed feed
remains divided by total feed amount resulted ia th
percentage of remaining feed and, hence, were askton

This time span was also averaged across all gilts t follow a binomial distribution. A logit function veaused

obtain the average fever duration. to link the distribution parameters to the lineagdictor.
Furthermore, a Bland-Altman plot was performed to The linear predicton included the general mean p and the

evaluate the vaginal logger data graphically, atiogrto  fixed effects of TR, D, temperature condition (FCs 1, 2

the method of Bland and Altman (1999) and referring to temperatures up to and above 39.5°C,

recommended by Grouvest al. (2007), for comparisons  respectively), the interaction between dose and

of both of the methods under investigation. Thagistical ~ temperature condition, random sow effect and |agiky

procedure is especially recommended for compawmg t distributed residual, as shown in Equation (4):
methods because it not only considers the average

difference (bias) but also puts emphasis on thati@r of N = M+TR +D, +TC, + (D XTC), + S + &ypn 4)
the differences (diff) between pairs of measurermahtes.
The differences between the measurements with both Differences in the duration of feed intake werddeés
methods are plotted against the arithmetic meaheofwo
methods. The bias is provided as the mean differand
the 95% limits of agreement are provided by difRs;
where “s” is the standard deviation of the diffeen

The respective durations of standing and lying were

using the same model, except that the interaction
between D and TC was excluded and only 9 trialewer
considered. The observed variable was the amount of
time for feeding in each sow divided by a maximum
time of 20 min. For all of the tests using the misde
g(equations 1 to 4), hypotheses were tested at a
seconds was summed. The duration of sitting waedes significance level of 0.05. P-value_s from pairwise
using a generalized linear mixed model assuming al€Sts between effect levels were adjusted for iiglti
Poisson distribution and using a Log link functiGixed ~ t€sting using the SIMULATE option to comply with
effects were the general mean y, trial (TR; | = 11),  the global significance level.

dose (D; i =1, 2), point in time (PIT; m = 1, Zewing

mixed linear models. For each trait, the time pay th

to measurements before and after vaccination, ctgply) 3.RESULTS
and interaction between D and PIT. The random dteate
(S; k=1,...,43) was also included. Residuals weseimed 3.1. Dose Test
to be independent and N ¢8), distributed for standing and Average temperatures per hour + Standard Error (SE)
lying, resulting in the model in Equation (2): were  38.46+0.09, 39.54+0.09, 39.07:0.11 and
38.89+0.13°C for the NaCl control (referred to as Table
Yim = H+TR 4D +PIT +(DXPIT) + S + &y 2) 1), 2 mL dose, 4 mL dose and 6 mL dose, respectively
////A Science Publications 58 AJAVS
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Fig. 4. Lying time of the gilts (42 gilts) before and after

treatment with NaCl (0) or with the vaccine (2)
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Fig.5. Time spent standing (42 gilts) before and after
treatment with NaCl (0) and with the vaccine (2)
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Tablel.The least squares means, estimated differences,
standard error, degrees of freedom and adjusted P-
value differences for the temperatures per treatrimen
the dose test

Difference Standard Degreeso

P-value Estimate error ffreedom Adjusted
Dose 0-Dose 2 -1.09640 0.1546 219 <0.0001
Dose 0-Dose 4 -0.67730 0.1768 219 0.0010
Dose 0-Dose 6 -0.65590 0.1886 219 0.0033
Dose 2-Dose 4 0.41910 0.1773 219 0.0828
Dose 2-Dose 6  0.44050 0.1891 219 0.0894
Dose 4-Dose 6 0.02137 0.2077 219 0.9999

As can be observed ifiable 1, all treatments lead to a
significant increase in body temperature compaoetthé
control. Between the doses, no significant diffeesn
occurred. Hence, the lowest dose was chosen for the
following trials.

3.2.Main Tria

The linear correlation between the RT and VT
was r = 0.65 (p<0.0001) for the 22 non-vaccinated
gilts (n = 136) and r = 0.86 (p<0.0001) for the 21
vaccinated gilts (n = 152).

On average, an increase of the VT above 39.5°C
could be detected after 5.87 h post-vaccination. An
example of the temperature increase of one gdh@wvn
in Fig. 2. The temperature was again below 39.5°C after
11.20 h post-vaccination. Therefore, on average, th
fever period lasted 5.13 h.

A Bland-Altman analysis was conducted to validate
the use of the vaginal loggers. The Bland-Altmaot pl
(Fig. 3) of the difference between VT and RT indicates
that most values were within 2 Standard Deviations
(SD). The majority of the outliers can be foundtlire
low temperature area, except for one.

The behavioral analysis showed differences between
the time before and after vaccinatidfid. 4 and 5). The
gilts treated with the vaccine spent 79+16 min/daye
lying post-vaccination compared to the day befdre t
treatment (p = 0.0003) and 52+18 min/day less &tand
(p = 0.0251). The vaccinated gilts spent 3.29 min.anor
sitting compared to the day before (p<0.0001), whsr
the sows that were injected with NaCl spent 6.5%. mi
more sitting per day (p = <0.0001). Water intakeadly
demonstrated a rhythmic day by the gilts. The hsghe
water intake for the gilts was between 12:00 PM and
4:00 PM and water intake changed significantlyfoth
the vaccinated (p<0.0001) and non-vaccinated
(p<0.0001) gilts.
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Fig. 6. Water consumption per day for all non-vaccinated alhvaccinated gilts. The first dot marks 24 liobe vaccination and the
second dot marks 24 h post-vaccination

The difference between both groups was that the nonA reason for this increase could be that a doserot is
vaccinated gilts drank 1.1 L more during a 24-hiquer  sufficient to elicit an immune reaction and thateatain
compared to the day before, whereas the vaccimaltsd  level of saturation is reached.
drank 2.01 L less compared to the day befBig. ). Temperatures measured with a rectal thermometer
Two of the vaccinated gilts did not eat at allidgr ~ are often not accurate enough because of inadequate
the entire trial. The temperatures of these gilerev insertion depth (Nayloret al., 2012). A study by
41.2°C and 41.6°C at 4:00 PM. The feeding behavior Burfeind et al. (2010), who recorded temperature data
the other gilts displayed no changes. Food intads mot from cows, determined that rectal temperatures are
influenced by vaccination or fever (p>0.05). In @idd, ~ higher when the probe is inserted deeper intogb&im.
the duration of the feed intake was not influentgd ~ We tried to minimise measurement errors by perfogmi
vaccination or fever. There was only one signiftcan the measurements twice with a certain time lagti@oous
difference between trial 12 (18.67+0.67 min) anidodl measurements with a fixed VL can be used as a meatu

; : body temperature in dairy cows (Suttral., 2013) and
the other trials (on average 11.4+3.38 min (mes®BE&:
per feed int:'slke)( verag in ( could be helpful for avoiding misleading data, as

No side effects on the animals’ health due to theexplained by Burfeindet al. (2010). In a study by

logger were observed during the trial (vaginal bisge). ~ cedeet al. (1997), a vaginal sensor was used in sows,
indicating that it is possible to measure the baodye

4. DISCUSSION temperature with such a logger. Similarly, our Hhssu
demonstrate that the VT is highly correlated to R

The dose test demonstrated that there was done reason for outliers in the Bland-Altman plottfe
significant difference in the temperature increase Negative area could be that, in some animals, thevas
between the gilts treated with NaCl and the giksited not inserted deeply enough before it slid out efthlva,
with the vaccine. Although there was an increase inespecially when the animals urinated and defecated.
temperature for the gilts treated with the 4 mL &naiL Further investigations will be required to find @wion
doses, it was not significant compared to the 2doke.  for fixation of the VL to improve the method,
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specifically to prevent it from slipping out. Howey the 1R) has an influence of the motivation to eat. Rats
VL caused no side effects on the animals’ healtd an infected with Mycoplasma werkethargic and anorexic
core temperatures could be measured. It remair®eto and showed body mass stunting (Swanepeehl.,
determined if this method will be a useful opticor f  2011). Waldroret al. (2006) demonstrated that the feed
research studies. However, this temperature measuate intake of lactating dairy cows declined in respotse
method is not an option for commercial pig farmssuse  |PS. llinesses and the immune response can alsot aff
the risk of ascending infections would be too high. the water and food uptake of mammals (Dantzer, 2001
It could be shown that the Porcilis AR-T DF \yearyet al., 2009). In spontaneously RA-affected pigs,
vaccination led to an increase in the body tempesadf  t5yin-producing strains dPasteurella multocida are the
the gilts. Although the increase lasted no long@nta  gecisive pathogen factor (Zimmermann and Plonait,
few hours, some behavioral patterns were altered.2004)_ The RA vaccination contains inactivated

Furthermore, th's method prowdes_the opportundy 't Bordetella multocida cells and a protein component of
induce fever without the common side effects ohgsi . . . .
the P. multocida dermonecrotic toxin, which also

methods such as CFA and LPS, which have been . .
described by other authors (Brodksl., 1978; Leenaars Influences _IL s’ecret_|on and, therefpre, has aruerite
and Hendriksen, 2005; Stills, 2005). of the _ammal s sickness be_r_\awor. In response to
The lying behavior increased in the vaccinatetsgil vaccmafuon, we found a m0(_JI|f|ed water intake but a
In conclusion, the standing behavior decreasedhin t Predominantly unaltered feed intake. We have na dat
vaccinated animals. In addition, the sitting bebasf ~ compare the severity of the immune reaction duthéo
the vaccinated animals increased. In particula,rtbn- vaccination with that of other studies because elleated
vaccinated gilts spent more time sitting compacethe ~ NO blood samples. Therefore, we cannot conclude weéy
vaccinated gilts. An explanation for this findingutd be obtained different results for feed intake compacedther
that the vaccinated gilts spend more time lyingtom  Studies. It might be that the amount of pyrogenizstances
whole than the non-vaccinated gilts. The vaccinewas not enough to lead to such a strong immune
contains pyrogenic substances and possibly leadmto reaction that the appetite would be influenced targe
IL-1 increase (Klugert al., 1998). This is one of the degree. In addition, the fever period might not éhav
major cytokines and acts on the hypothalamus. Thislasted long enough or might have had inappropriate
includes, next to other symptoms, increased sléi@ard,  timing to show an effect on the gilts’ appetite.
2008). In contrast, pigs generally respond to iasiregy The RA vaccination induced fever for a short perio
ambient temperatures by modifying their lying, etion of time and induced mild sickness behavior, suclras

and wallowing behaviors (Huynlet al., 2005). Both increased lying time and a lowered water intakeusTh

The water intake of the gilts was altered during t defence reaction in the gilts. We were able tobtista a
present trial. The gilts that were treated with vhecine ~ duasi-continuous monitoring of the immune reactiyn

drank less compared to the day before, whereagitise ~ USiNg @ commercial temperature logger as a vaginal
injected with NaCl drank more compared to the day logger and verified the logger temperature usirgate
before. This result is in agreement with the resolt measured temperatures. These measurements enabled u

Hardenet al. (2011), who described that rats injected to ex?ntjlne tm'?r']mal chan?_es In anlm?Itbeha;/lt%r dmedl t
with LPS showed anorexia. Additionally, laboratory (Ié(r):)rri ?t:gge()resatguﬁ?helmwyens?i Sazourfsomi | eol
rodents injected with proinflammatory cytokines and ’ 9 9

LPS showed a decrease in food and water intakefInOIIngS regarding early disease symptoms befoee th

(Dantzer, 2001). There was no obvious reason fer th disease becomes apparent. The use of a vaccifeotbr

. . . . . producing animals and a commercial logger provide t
increase in water intake by the Na(;l—vaccmatetﬂ;.gﬂ means for low cost and low risk research in th&dfe
In the present study, the food intake of the glits

o AN of immunology and health monitoring. There were no
not decrease (p>0.05) after vaccination. Sick iidigls  ,yious side effects observed for either the vazan

usually decrease feeding (Weatyal., 2009) to promote  |ggger. The RA vaccination is especially useful whe

recovery (Johnson, 2002). In their trial, McCartiyal. a mild immune stimulation is sufficient for resefarc
(1985) found that food intake is suppressed during the questions. However, subsequent studies will be
infection of rats and is mediated by the releasé_éif. required to investigate which cytokines are disghdr

Furthermore, it has been shown that interleukirdLB and in what amount.
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5. CONCLUSION Dantzer, R., 2001. Cytokine-induced sickness beinavi
Where do we stand? Brain Behav. Immunity, 15: 7-
In conclusion, RA vaccination is suitable as a low 24. DOI: 10.1006/brbi.2000.0613
risk method for immune stimulation and to induceefe ~ De Groot, J., G. Kranendonk, M. Fillerup, H. Hopste

in gilts. Therefore, it was possible to evaluatéfedént and W. Boersmat al., 2007. Response to LPS in
behavioral patterns. female offspring from sows treated with cortisol
during pregnancy. Physiol. Beha., 90: 612-618.
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