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Abstract

Hedonism during intake is affected not only by fasdolution characteristics but by
animal’s stress that has been reported to redecaldiity to experiment pleasure in
front of palatable solutions in rats and humansweleer, little information is known
about anhedonia process in productive animalgiige. To assess whether pigs could
change their preferences for hedonic solutionstdiséress situations we performed 3
consecutive experiments. Pigs (42d-old) were rargaitocated in two groups in each
experiment: SG (stressed group) and CG (contral@tdSG pigs were exposed to an
acute stress during 2 consecutive days by miximgals of contiguous pens during 20
minutes (Experiment 1), subjected to movementiotisin by immobilization for a 3-
min period, 3 times a day for 3 consecutive daygp@ément 2) or were leave to their
weaning process known to be a stressful factolf.ifElee ability to detect sucrose
solutions in both groups were measured after ttessprotocols of each experiment.
Animals were tested in pairs (12 control pairs &Bdxperimental pairs) to prefer water
vs. sucrose (0.5 or 1%) solutions during 30 mirexperiments 1 and 2 control pigs
showed higher intakes of 0.5% and 1% sucrose sokitover water during the choice
tests. SG pigs did not show any difference betvgedutions intakes of sucrose 0.5%
and water. However, at higher sucrose inclusion) by clearly preferred sucrose.
Results of experiment 3 were not consistent witheaionia described in literature and
stressed animals preferred both sucrose incluskesults shows that stress in pigs may
increase their detection threshold to detect lomceatrations of sucrose under specific
stressful situations probably because of their ineplaability to experience pleasure as a
result of a hedonic stimulus. However, preferemcarftense sweetness could be more
pronounced in stressed animals due to their rewgrmdificit.
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1. Introduction

Sensory pleasure has been pointed out as an impddterminant of adapted
behaviours. The pleasure or displeasure of a gendatnot stimulus bound but
depends on internal signals. Therefore, a gived fwasolution could be perceived as
pleasant or unpleasant according to the interatistof a mammal (Cabanac, 1971). In
this way, hedonism during intake is affected ndyday food or solution characteristics
but by animal’s physiological (hunger, satietyksiess, internal temperature e.g.) and
psychological status (stress, depression, anxigty. én the case of psychological
status, it has been reported that chronic stregsretce the ability to experiment
pleasure in front of hedonic stimulus, process kma® anhedonia. In humans,
anhedonia could be regarded as a core symptonpoéskon and schizophrenia where
a lowered ability to experience pleasure is obsk(t#d and Sommers, 2013; Matthews
et al., 1995). Non-human animals exposed to inediastress develop behavioral
consequences that are similar to symptoms of hianbadonia. Unpredictable stressors
have been shown to induce changes in a wide rangehavioral parameters, including
feeding behavior (Willner, 199Granli et al., 2005). Anhedonia, is claimed to be
reflected in the animals’ decreased consumptiguaddtable solutions (Willner et al.,
1987). Post-ingestive and oral effects of sucrthes,innately active pleasure pathway
and usually increase preference or acceptanceed$ fend solutions, could be perceived
in a different way. In rats, anhedonia may affextrese intake after protocols of
“Chronic Mild Stress’(CMS), where mild, continuous and rotating stressme

exposed during several days (Koob and Zimmer, 201.Bas been shown that the
hedonic value of weak sucrose inclusions in tageniatnot detected by chronic
stressed rats, being a useful tool for anhedoratuation (Grgnli et al., 2004).

Surprisingly, when sucrose incorporation is incegastressed rats can consume



significantly more than control animals. Somethsingilar occurs in humans where
stress could develop a greater palatable or corfdod intake associated with
significantly decreased healthy eating (Groesz.e2@12). An increase in carbohydrate
“craving” is commonly observed in depressed huneartstherefore presumably in
“depressed” non-human animals too (Barr and PEkilli®98). This effect may be due to
decreases in hedonic intensity (Sampson et al2)IB®e intake or preference for
sucrose solutions is the hedonic measure thatdws imost widely adopted to describe
anhedonia. However, the validity of the CMS moded been questioned because a
decrease in sucrose consumption is not consistebsigrved following the stress
procedure among various laboratories (Bielajew.e2@02; Forbes et al., 1996; Harris
et al., 1997; Hatcher et al., 19Matthews et al., 1995; Nielsen et al., 2000; Steka

et al., 2004).

It has been observed that chronic stress creatssegyulation of the neural substrates
involved in normal hedonic behavior. There is &ci@e effect of CMS on the hedonic
property or “liking” over sweet solution that idférent from the desire or “wanting” to
work for the same stimulus. Animals subjected toSappear to “want” the sucrose
weak solution as much as non-stressed animals @BdrPhillips, 1998). An example is
the modulation of the mesolimbic DA system and da¥eneuroleptics that inhibit
lever-pressing for either food or water but leawasummatory responses intact
(Blackburn et al., 1987; Salamone, 1996). Studss showed that lesions of the 6-
OHDA in the NAcc cause aphagia without affectingdw@c reactions to a sweet

solution (Berridge et al., 1989).



Despite the large amount of information about aohein humans and animals
models like rats, little information exists abol tanhedonia process in non-
conventional species (Fureix et al., 2015) or pobea animals like pigs. During the
first days after weaning pigs have to cope withesalstressors including animals
mixing, new solid diets that could trigger neoplalitansportation, new environment,
maternal separation etc. After this critical pdripigs suffer feeding behaviour
problems and most weaned animals are reluctardtidéemading to anorexia on the first
days after weaning (Moeser et al., 2012; Pluska.£2007). Pigs like rats and humans
present an innate and strong preference for sveeeponents like sucrose (Glaser et al.,
2000; Hellekant and Danilova, 1999). These compsunaye been used to enhance
feed palatability and hedonism but also to fad#itdoe intake of neutral flavors by
associative learning (Figueroa et al., 2011). Bseatress is described to change
hedonic perception of palatable compounds, itgech to think that pigs could

perceive sweet compounds in a different way duoingfter stress. This situation could
change inclusion needs of palatable compoundsharae animal’'s intake and also
could be a useful tool to measure anhedonia (preber or acceptance for sucrose) to
detect stressful situations that could affect welfa these productive animals. The aim
of the present study was to evaluate if pigs chdheie preferences for a hedonic sweet

solutions due to acute or chronic stress situations

Experiments were conducted at the weanling unibhefpig facilities belonging to the
Universitat Autonoma de Barcelona (UAB). Experinamirocedures were approved by

Ethical Committee on Animal Experimentation of thaB. (CEAAH 1406).



2. Materials and methods

2.1 Subjects

A total of 864 entire male and female pigs ([Lavikite x Landrace] x Pietrain)
were used during the total period and divided reeldifferent experiments in
consecutive weaning cycles (240 in experiment 0,i84xperiment 2 and 384 in
experiment 3). All animals were individually ideffed at birth by using a plastic ear tag
and they stayed with their mother and littermanessdie the farrowing crates (standard
farrowing create, 0.5 m wide, 2.0 m large and IrDBigh) and their corresponding area
for piglets (total available area 4.63:M.15 nf of complete slatted floor and 0.48wf
concrete heat area) during the entire sucklingopgi28d). The farrowing room was
provided with controlled temperature; 22.4+2.058W £nvironment and 28.3+2.70°C
piglet environment (HOBO U10, data logger, MA, US#id automatic ventilation.
Inside each crate, piglets had access to a heatad@provide a warmed resting area,
which was also enriched with wood shavings, sawdndtdrying material (Biosuper
CONFORT +, Gratecap Services, La Rochelle, Fraaelnflavoured creep feed diet
was offered ad-libitum from day 10 of birth onwatdsall litters by using a pan feeder.
Piglets were weaned at an average of 27+2.3 daggeofvith a body weight of
7.17£1.03kg. At weaning animals were moved to tkeanling unit and distributed into
weaning pens (10 pigs/pen; 24 total pens). The nwasprovided with automatic,
forced ventilation and completely slatted floorack pen (3.2 fin floor area) had a
feeder with 3 feeding spaces and an independeet wapply next to the feeder.
Animals had ad-lib access to unflavoured complegel f(pre-starter; 0-14d or starter;

15-35d post-weaning) except 1 hr before and afieh ¢est session. Free access to fresh



water was provided to all the animals for the enéixperimental period and no
environmental enrichments were applied during pleisod. At the second week after
weaning pigs were adapted to future experimentadlitons by offering them two
equidistant control dishes with drinking water fohours (each morning from 9-11am
in each pen). After the experiment, pigs continwéti the normal process of

commercial pig production in the same experimemt of the UAB.

2.2 Procedure

2.2.1 Experiment 1. Acute physical stress genetayadixing pigs during the nursery

period and its effect over sucrose detection.

A total of 240 post-weaned pigs (42d-old) kept4ngzns (10 pigs/pen) were
randomly allocated into two groups: Acute stressigr(AS) and Control group (CG).
Pigs coming from AS group (12 pens) were exposeddivess protocol during 2
consecutive days by mixing animals of contiguoussp#uring 20 minutes. The
remaining animals (12 pens; CG) were maintainetout disturbing them as a control
group. After 15 minutes of the end of each strestopol performed to the AS pens,
both groups were tested in their ability to prééev sucrose concentrations by
performing a 30 minute preference test betweerosed0.5 or 1%) and tap-water.
Solutions preferences were measured in pigs’ paaisthis purpose, 2 pigs per pen
were randomly selected and allocated in a testamy(p.6 M in floor area) inside the
same nursery facility. Pigs were offered 2 equadistlishes with 800 ml of the
carbohydrate and water solutions. Sucrose cond¢emtsa0.5 or 1%) were

counterbalanced in each group across pens anddretests. In this way, half of pens



in each group (6) were tested in the first dagrefer sucrose 0.5% or tap water and the
remaining pens (6) to prefer sucrose 1% or tapveatd in the reverse way the second
testing day. The positions of sucrose and watertisois were also counterbalance
(left/right) across pens so each solution appeageslly often on the left and on the
right. Solution intakes of both dishes during theice test were calculated after 30
minutes by measuring the difference between thatisal volume in each dish at the
beginning (800 ml) and end of each test. At a firght, spillage was not visually
important and, as a consequence, was not accofantethen measuring solution
consumption. No feed or water deprivation was &gpio pigs in the experiment.
However, feed was removed for 1 hour before thenngéag of each test and it was

returned to each pen at the end of the choice test.

2.2.2 Experiment 2. Psychological stress perforimechovement restriction during the

nursery period and its effect over sucrose detactio

Another group of pigs (240) coming from the follogiweaning period of the
same experimental farm were used in this experinfenin experiment 1, animals were
allocated in 24 pens (10 pigs/pen) inside the myrseility. On week 3 after weaning
(42d-old), pigs were separated into 2 groups: Hyelpological stress group (PS; 12
pens) and the control group (CG; 12 pens). Two alsnm each PS pen were randomly
selected and subjected to a psychological stredeqml. Each PS animal chosen was
immobilized for a 3-min period, 3 times a day focdhsecutive days. The
immobilization was performed by placing the nursgigs into an elevated plastic box
(0.4 x 0.35m) with four openings to put each piggs, in this way the animal was

totally immobilized with no option to move or scapriring the stress protocol and



especially in the last sessions, pigs used to defeand urinate the box due to stress.
For this reason between each animal stressed|abicox was cleaned with water
and drying with paper towels. After 15 minutestud tast stress sessiori%(8ession of
the 3% day) performed to the PS pens, and following #mesprocedure than
experiment 1, both groups were tested in two carisectesting days in their ability to
prefer low sucrose concentrations by performin@ anthute preference test between
sucrose (0.5 or 1%) and tap-water. Previously stekpigs in the PS pens and 2 pigs
randomly chosen in each CG pen were allocatednrppés into a new pen inside the
same nursery unit (testing pen). As in experimepids-pair were offered 2 equidistant
dishes with 800 ml of carbohydrate and water sohsti Sucrose concentrations (0.5 or
1%) and positions (left/right) were counterbalanaerbss pens and between testing
days. Solution intakes of both dishes during thaaghtest were calculated after 30
minutes by measuring the difference between theedisolution volume at the
beginning (800 ml) and end of each test. Other exy@ntal procedures were the same

as the first experiment.

2.2.3 Experiment 3. Stress at weaning. Pre and Weaning evaluation of piglet’'s

ability to detect and consume sucrose solutions.

After the evaluation of the effect of acute (Expahd psychological (Exp. 2) stress
over sucrose detection in nursery pigs, the objedf this third experiment was to
elucidate if the weaning process itself could Is¢ressful factor that may alter the
recognition of this carbohydrate at low concentragi A total of twelve litters (10
piglets/sow) were tested in two consecutive daysrbaveaning (26-27d) to detect low

sucrose concentrations by performing a 30 minugéepence test between sucrose (0.5

10



or 1%) and tap-water (Pre-W group). In this gradifferently to experiments 1 and 2,
solutions preferences were measured in sucklitegditas the experimental unit.

For these purpose litters were randomly selectad &t universe of 35 sows available
and tested inside their lactating piglets crat@.afetotal of 240 piglets coming from the
remaining not tested litters (23) were weaned ata8a(Post-W group). As in
experiments 1 and 2, animals were allocated ine2% (10 pigs/pen) inside the nursery
facility. One day after weaning (29d-old) 12 pereyevrandomly selected to detect low
sucrose concentrations by performing a 30 minugéepence test between sucrose (0.5
or 1%) vs. tap-water in two consecutive testingsd&ens were offered 2 equidistant
dishes with 800 ml of sucrose (0.5 or 1%) and wsddutions. As in nursery pigs a pre-
training period (1 week before weaning) was perfmtrto habituate both groups of
piglets (Pre and Post-W group) to experimental tan by offering them two
equidistant control dishes with drinking water fohours (each morning from 9-11am
in each pen). Sucrose concentrations (0.5 or 186¢ wounterbalanced in each group
across litters (before weaning) or pens (after wegrand between tests. The positions
of sucrose and water solutions were also countanioeal (left/right) across pens so each
solution appeared equally often on the left andherright. Solution intake was
calculated using the same procedures of experitnant 2. As in previous experiments
spillage was not visually important and was nobacted for when measuring solution
consumption. No feed or water deprivation was &gpio pigs in the experiment. Creep
feed and pre-starter feed was removed for 1 hdierdéhe beginning of each test in the
Pre-w and Post-w groups respectively and it wagmet to each litter or nursery pen at

the end of the choice test.

11



3. Statistical analysis

Solutions consumption during the choice test dfterstress protocol was
analyzed with ANOVA by using mixed linear modelgiwihe MIXED procedure of the
statistical package SAYSAS Inst. Inc., Cary NC); taking into account #féects of
the group (control vs. Acute stress in experimemohtrol vs. psychological stress in
experiment 2 and pre-weaning vs post-weaning irexyent 3), solution consumed
(sucrose 5 g/kg, sucrose 10g/kg or water) andnfeeaction between the group and
solution consumed as the main factors. Pig’s mhirgng the choice test were also
included as a repeated measure specifying the iamear structure of the residual
matrix as completely general (unstructured). BefaR©OVA analysis normality and
homoscedasticity of the dataset were analyzed img tse UNOVARIATE and GLM
procedures with the Shapiro-Wilk and O'Brien's Tesdpectively for each factor. As
no significant p-values were obtained for any &f $pecific factors, the original
hypothesis for normality and homogeneity of varem®re accepted (P>0.10). The
mean values are presented as LSMeans considesiggiicance level of 5% adjusted
by Tukey. Percent preference for sucrose in eathwias calculated as sucrose solution

intake divided by total intake x 100.
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4. Results

4.1 Experiment 1. Acute physical stress generayadiking pigs during the nursery

period and its effect over sucrose detection.

Total consumption was not different between CG &@dpigs pairs (105 vs. 129
mL; SEM 28.82; P=0.427 respectively) during theicbaest between sucrose 0.5%
and water solutions. When solutions of sucrose aéovzater were compared, CG and
SG pairs showed again similar amounts of total @onion (138 vs. 191mL; SEM

34.14; P=0.129 respectively).

The intake of sucrose (0.5 or 1%) and water sahgtioy the CG and SG pigs
pairs during the choice tests are summarizéégare 1. Water intake tended to be
higher in stressed pairs (57 vs. 132mL; SEM 3048).099) during the choice test
between sucrose 0.5% and water solutions. Howeweatljfferences were detected
between sucrose consumption of both groups (1582&mL; SEM 38.07; P=0.88 for
CG and SG respectively) during this test. When L#6ase solutions were compared
with water, no differences were detected betweetlemmtake (69 vs. 124mL; SEM
23.68; P=0.123) or sucrose intake (206 vs. 258niN $6.47; P=0.789) between
groups. Control pigs showed higher intakes of 0zbfb 1% sucrose solutions over
water during the choice tests (153 vs. 57mL; SEM26P=0.008 and 206 vs. 69 mL;
SEM 37.67; P=0.008 respectively). On the other h&@lpigs did not show any
difference between solutions intakes of sucros&@Bd water (126 vs. 132mL; SEM
26.78; P=0.996). However, at higher sucrose inclugl%) they clearly preferred

sucrose (258 vs. 124mL SEM 37.67; P=0.009).
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4.2 Experiment 2. Psychological stress performethbyement restriction during the

nursery period and its effect over sucrose detactio

Results of Experiment 2 are summarizedéFigure 2. As in Experiment 1, total
consumption was not different between CG and PS pagrs (31 vs. 35 mL; SEM 6.50;
P=0.501 respectively) during the choice test betvgererose 0.5% and water solutions.
During the choice test between sucrose 1% and wa@rand PS pairs also showed
similar amounts of total consumption (74 vs. 9418EM 15.20; P=0.206 respectively).
Water intake was higher in stressed pairs (10@s114 SEM 7.61; P=0.012) during the
choice test between sucrose 0.5% and water sodutiorterms of sucrose consumption,
no differences were found between CG and PS parsgithis test (51 vs. 30mL; SEM
10.69; P=0.256 respectively). When 1% sucrose isolsitvere compared with water no
differences were detected between water intake$488mL; SEM 22.42; P=0.969) or

sucrose intake 99 vs. 130mL; SEM 18.61; P=0.388yéen CG and PS animals.

In the same way as Acute physical stress perfoanedg experiment 1, CG
pairs showed higher intakes of 0.5% and 1% su@okgions over water during the
choice tests (51 vs. 10mL; SEM 10.97; P=0.015 &ds948mL; SEM 17.14; P=0.013
respectively). However, PS pigs pairs did not show difference between solutions
intakes of sucrose 0.5% and water (30 vs. 40mL; SHEM; P=0.533). Nevertheless, at
higher sucrose inclusion (1%) they clearly preféisacrose (130 vs. 58mL SEM 21.31;

P=0.027).
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4.3 Experiment 3. Stress at weaning. Pre and Weaning evaluation of piglet’s

ability to detect and consume sucrose solutions.

Total consumption was different between Pre-W aostV groups (164 vs.
281 mL; SEM 38.22; P=0.006 respectively) during¢heice test between sucrose
0.5% and water solutions. Post-W group also presemtigher total intake when
solutions of sucrose 1% and water were compare@ \(82375mL; SEM 49.54;

P=0.005).

The intake of sucrose (0.5 or 1%) and water sahgtioy Pre-W and Post-W groups
during the choice tests are summarizeBigure 3. Water intake was higher in Post-W
than Pre-W animals (215 vs. 133mL; SEM 28.76; P4B).@uring the choice test
between sucrose 0.5% and water solutions. Postgé/giso presented a tendency to
show higher intakes of sucrose than Pre-W pigs (34894mL; SEM 65.46; P=0.056)
during this test. When 1% sucrose solutions wenepased with water, no group
differences were detected between water intake ¥$5266mL; SEM 47.93; P=0.143).
Nevertheless, sucrose intake was higher in Postiiads (281 vs. 484mL; SEM

66.50; P=0.027).

Pre-W pigs failed to show intake differences betwsécrose 0.5% solutions and water
during the choice test (133 vs. 194mL; SEM 33.0%).P82). However, when the
inclusion of sucrose was higher (1%) they showpdegerence for sucrose solutions
over water (281 vs. 159mL; SEM 42.55; P=0.041) tienother hand, Post-W pigs

showed higher intakes of 0.5% and 1% sucrose solitover water during the choice

15



tests (348 vs. 215mL; SEM 33.09; P=0.003 and 48266mL SEM 66.50; P=0.027

respectively).

DISCUSSION

Reward-related deficits experienced by stress wrevtass of pleasure
(anhedonia) in front of several activities incluglimod intake. This study evaluated if
nursery pigs could change their ability to pref@est solutions, known to be highly
hedonic and palatable for these animals (Glasal,62000), due to different kinds of
stress. Results showed that acute stress (expdriphemeated by a brief animal mixing
process (20 min.) and chronic stress (experimepe&prmed by movement restriction
may increase pigs detection threshold to detectcloneentrations of sucrose (5 g/kg)
probably because of their impaired ability to exgece pleasure when these hedonic

ingredients are present at these inclusion levels.

Like rats and humans, anhedonia measures in pigsibyg sucrose preferences
seems to be a valid way to estimate specific strefectors (Ho and Sommers, 2013;
Koob and Zimmer, 2012). However, in experiment whnimals were tested to prefer
sucrose before and after a weaning process, sirasgaals (Post-W) did not show
results according to anhedonia behaviours as prs\agperiments. Post-W pigs
showed higher intakes of 1% sucrose but also fa¥oGsucrose solutions over water
during the choice tests. This situation could fen extra energy craving created by
the decrease on feed intake that animals suffengltinis critical period (Dunshea et al.,
2003; Moeser et al., 2012; Pluske et al., 19977260uation that could change
pleasure perception because of internal needdiestakia (Cabanac, 1971; Guzman-

Pino et al., 2014). This behaviour did not happereéxperiment 1 and 2 where feed

16



intake seems to be not affected by the stressqoilstperformed. Stressor factors after
weaning also could increase water intake (Bhatnapak., 2006; Brooks et al., 1984;
Fraser 1978; Kashiha et al., 2013). This couldarpihy Post-W animals presented
higher total intakes than Pre-W pigs in this expent. In addition, Pre-W pigs (non-
stressed animals) only presented preference fooseover water with the higher
inclusion during experiment 3. Specific behavioofrpigs during lactation may also
cause intake differences with Post-W animals ehtoig the incapacity to prefer
sucrose at low inclusion levels. Suckling animas#sed to present low consumption
of solutions or solid feed that contain palataldeydproducts that even could overcome
inclusions of 140g/kg (Graham et al., 1981). Titisagion could be produce because
the highly hedonic value that maternal milk haveglets and although it presents
only around 50g/kg of lactose (Klobasa et al., 39@ith a lower sweetness power in
pigs than sucrose; 1:5 ratio (Glaser et al., 200@k could increase its hedonic value
because of previous associative learning betwsdtaitours and maternal protection or
its post-ingestive positive effects (Clouard et 2012; Mennella and Beauchamp,
1999). Moreover, milk also provides hydration taugg animals and other of their
components like fat (50g/Kg) may contribute to thgslatability. All of these situations
may have affected the total intake of Pre-W anirdalsng the choice test between
sweet solutions and water during experiment 3.efsghrobably redirect their appetitive
behavior to milk, a most palatable source of nateeand water, to satisfy their nutrient
and water needs. Furthermore, a contrast effeatdaet milk (highly hedonic fluid) and
solutions tested in this experiment could chandatalaility perception, like in rats, of
the lower sucrose inclusion (0.5%) decreasingiitskie and creating no differences on

its consumption relative to water (Dwyer et aQ12; Flaherty and Largen, 1975).

17



Taking out results of experiment 3 that not fitwénhedonia literature, the clear
preferences for 1% sucrose solutions over watérstn@ssed pigs showed during all
experiments are similar to results in other mamrtreds demonstrate that stress
mechanisms create anhedonia and a decrease aorsahtdke only with low
inclusions of sweet sources (Grgnli et al., 20095 Ho and Sommers, 2013;
Matthews et al., 1995; Willner, 1991; Willner et, dl987). In the present experiments,
when inclusions were increased, stressed animaks eepable to detect and prefer
sweet solutions even more than control not streasedals, probably associated with a
great desire and tolerance for sweet compoundselns that pigs like other mammals
(Koob and Zimmer, 2012) probably suffer deficitsheir hedonic capacity after being
exposed to stress but their preferences for intewsetness could be more pronounced
due to this rewarding deficit that could increass/mg for palatable compounds
(Torres and Nowson, 2007)his increase in sweet carbohydrate craving isrwksgdan
depressed humans and therefore presumably in degrasn-human animals like rats
and, probably as these results suggests, in pgs é8d Phillips, 1998; Groesz et al.,
2012). Similar results were observed by Menellal efxxxx) where she observed that
chronic stress or depression in kids may changedbdity to feel pleasure by using
low sucrose inclusions in water to reduce therririess but the same kids showed a
greater tolerance than control kids to extremetyate (> 30%) sucrose inclusion in
water. Preferences for sweet carbohydrates assiordhis case may be related to the
physiological and analgesic properties of sugalas®and Hoffmeyer, 1991; Blass and
Watt, 1999; Slater et al., 2010; Taddio et al.,.900nder productive conditions
analgesic properties of sugars could also workdwyguthem previously to stressful

conditions associated with pain like castratiopast-weaning injuries because of

18



mixing. This could be an opportunity to use sweghpounds to increase pig’s welfare

without changing routine procedures.

However, the validity of anhedonia and the stresdets related has been
guestioned because a decrease in sucrose consansgtiat consistently observed after
stress procedures among laboratories and expesif@mnli et al., 2005; Harris et al.,
1997; Matthews et al., 199%/iliner, 1997] Sweet preferences and acceptance may
change due to several factors like racial and #@fgrehces in some mammals like
humans (Schiffman et al., 2000; Pepino and Menn2085) so it's expected that also
could change between pigs breeds or different midcristages in these animals. In
addition, not all sweet compounds could work tanegte anhedonia or to decrease
stress levels in pigs (Glaser et al., 2000; Hatrigl., 1997). All of these factors have to
be clarified before trying to develop specific atibwia measures or use sweet
compounds to reduce or measure stress. Furtherpadetability measures could fit
even better with anhedonia and hedonism in getiggial preferences or acceptance
during the intake. Measures performed in rats amdans like lick cluster size (Dwyer,
2008; Spector et al., 1998) and taste reactiviy (@erridge, 2000; Grill and Norgren
1978) could be develop in productive animals likgsfgo estimate in a better way

intake pleasure and anhedonia (Clouard et al.,)2014

Investigating anhedonia in productive animals ishmdologically challenging,
but potentially important for welfare and nutritibalds. New animal models could be
used to improved knowledge in anhedonia field lbed o understand and improve
specific animal’s conditions. Last experiments amnconventional species like horses

(Fureix et al., 2015) showed that sucrose intakedcbe used to determinate differences
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between animals with or with-out depression-likadidons with most withdrawn
horses eating the least sucrose. However, bechysecedures in that experiment
used solid blocks of sucrose it was not possibketodetection or intake differences
relative to sucrose inclusion levels that usedojgear in previous anhedonia
experiments. The present study in pigs could béddgnning of anhedonia research

area in productive animals, improving their prodeetonditions as well as welfare.

CONCLUSION

We measured intake of sucrose at two inclusionidenegative to water to
estimate anhedonia in pigs, to our knowledge ,rekazever previously applied in this
productive animals. Stress procedures that usoatlyr after the weaning process may
create several problems that influence feeding\webraof animals decreasing feed
intake and affecting animal’s growth and health iMan and Morris, 2012; Pluske et
al., 1997). The change on pig’s ability to prefatapable compounds as sucrose because
of stress observed represent an extra problenaatiorfto post-weaning problems and
its need to be attended. Present results suggadiythreducing stress, pigs may increase
the preference for diets with low inclusion of galde compounds. This could have
repercussions on feed formulation enabling to rednclusion amounts of specifics
additives like palatable flavours or milk derivass/that are associated with higher costs
and also could help to increase the total feedkéewathout changing the formulation

especially during the first weeks after weaning.
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Figure Captions
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Figure 1. Experiment 1.Means(+SEM) solution intake of control (A) and stressedl (B
nursery pig’s pairs offered sucrose or water sohgiafter 30 min. choice test. Animals
of stress group (B) were mixed during 15 minutethwaliens (next door) nursery pigs
before the choice test. Numbers in the top of adscate the average value of the
corresponding percentage of preference for theosecolutions. Asterisks indicate that
intake is significantly different between sucrosel avater solutions for each sucrose

concentration (5 or 10 g/kg) (*P<0.05).
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Figure 1. Experiment 1.Means(+SEM) solution intake of nursery pig’s pairs offered
0.5% sucrose vs water solutions (A) or 1% sucraseater solutions (B) after 30 min.
choice test. Animals of stress group (B) were migedng 15 minutes with aliens (next
door) nursery pigs before the choice test. Numherthe top of bars indicate the
average value of the corresponding percentageedém@nce for the sucrose solutions.
Asterisks indicate that intake is significantly fdient between sucrose and water

solutions for each sucrose concentration (5 or/k@)d*P<0.05).
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Figure 2. Experiment 2.Means(+SEM) solution intake of control (A) and stressed (B
pig’'s pairs offered sucrose or water solutionsre8t&min. choice test. Animals of stress
group (B) were psychological stressed by immoltilga(3min/ 3times d/3d) during the

nursery period before the choice test. Numberdiéntop of bars indicate the average
value of the corresponding percentage of preferémctihe sucrose solutions. Asterisks
indicate that intake is significantly different ineten sucrose and water solutions for

each sucrose concentration (5 or 10 g/kg) (*P<0.05)
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Figure 2. Experiment 2. Means(+SEM) solution intake of pig’s pairs offered 0.5%

sucrose vs water solutions (A) or 1% sucrose vemailutions (B) after 30 min. choice

test. Animals of stress group (B) were psycholdgst@ssed by immobilisation (3min/

3times d/3d) during the nursery period before theiae test.

Numbers in the top of

bars indicate the average value of the correspgnp@rcentage of preference for the

sucrose solutions. Asterisks indicate that intagkesignificantly different between

sucrose and water solutions for each sucrose ctmatien (5 or 10 g/kg) (*P<0.05).
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Figure 3. Experiment 3.Means(+SEM) solution intake of control (A) and stressedl (B
pigs offered sucrose or water solutions after 30.rohoice test. Animals of control
group were tested during the last 2 days of lamtaéind animals from stress group (B)
were tested the first and the second day after wgamNumbers in the top of bars
indicate the average value of the correspondinggmeage of preference for the sucrose
solutions. Asterisks indicate that intake is sigaiftly different between sucrose and

water solutions for each sucrose concentratiorr ay/kg) (*P<0.05).
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Figure 3. Experiment 3.Means(+SEM) solution intake of pigs offered 0.5% sucrose
vs water solutions (A) or 1% sucrose vs water gmhgt (B) after 30 min. choice test.
Animals of control group were tested during the aslays of lactation and animals
from stress group (B) were tested the first andsémond day after weaning. Numbers
in the top of bars indicate the average value @& tlorresponding percentage of
preference for the sucrose solutions. Asteriskscatd that intake is significantly
different between sucrose and water solutions &mhesucrose concentration (5 or 10

g/kg) (*P<0.05).
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