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STAMMARY

Rabhit research commg from the laboratory can have a
profomnd mmpact on Cumculture, performed on the
farm, and ‘vice versa This bi-directional
communicaton 15 scarce at present but, by finding
1zsues of commmon mmferest, an effective interaction
befween these two niches can be promoted I wall
prezent five  examples from  Reproductive
Meuwvendocnnelogy where I have 1dentified evidence
that research m one miche has had (or can have) an
umpact on the other one, specifically: 1) distinguiching
between pregnancy and pseudopregnancy; 2)
preventmg death of kitz due to detenoration of the
mazternal nest and'or loss of maternal behavior; 3)
facilitating the management of groups of does mated
according te the “eostmulaton™ method: 4)
increasing the suceess of the “biostimulation™ method;
5) improving the welfare of rabbits housed m the
lsboratory amd oo the faom. Promoting
commmnication between “the lab and the farm™ wnll
lead to pew wavs of explormg kev scientific questons
and to better management prachces on the fam.

Keywords: rabbit: PrEgmAncy; lactation;
peeudepregnancy; matng; cumculturs; anemal welfare.
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RESUMEN

La mvestigacion sobre el conejo, gemerada en el
laboratorio, puede tener un mmpacto profunde sobre Iz
Cunicultura, realizada en la granja. Esta comunicacion
bi-direccional es escasa  actualmente pero,
dentificando topicos de interés commin, pusde
promoverse una interaccion efectiva smfre estos des
nichos. Se presentaran cinco ejemplos, denvados de Iz
Neuroendocnnologia Reproductiva, en lez que s& fiene
evidencia de que la investigacion ez uz mcho ha
temido ( o puede temer) un impacio en el ofve.
especificamente: 1) distingunr entre gestacidon ¥
pseudogestacion: 2) prevemr la mueme de gazapos
debida al detenioro del mdo y/o la pérdida del
comportamuento materno; 3) facilitar &l manejo de
grupos de conejas apareadas conforme al metodo de
“broestimulacion”; 4) mcrementar el éxito del método
de bioestimulacion; 5) mejorar el enestar de los
conejos alojados en el laboraterio ¥ en la gramja.
Promover la comupnicanion erxtre estor dos ambates
levara = mpneva: manera: de explorar preguntas
cieptificas onportantes v, a la vez. meyorara el maneio
del conejo en lz granja.

Palabra: clave: comgo; gestacson;  lactamers;

peeudagestacion; apareamuento; cunmlculturs; bienestar
amumal
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INTRODUCTION

Eabbit: have besn smodied for many wvears m the
laberatory and om the farm Thew phyvaoclogy (eg.,
digestion, reproduction), disease susceptimbity (te
patheger: or toxic substances), behavier (aggressive,
social, reproductive), or use (of thew meat and fir)
have been the subject of pumerews mvestigations
publizhed 1o jowmals specialized in the comesponding
field or devoted specifically to rabbat research. Sadly,
thes neh ipformation bas been separated into two areas

that constimte the mches of sciennst: workmg m the
Eboratory (Thasic” reseawch) or on the farm
(agromomuc research). Usually, sceotsts from one
miche read the publicatons, attend the mestings. and
mteract with the colleagues from their owr area and
are unaware that somlar yesearch line: are being
pwzued by investigators from “the other™ miche, This
drvision iz, of course, impoverishing to science as the
strategies used 1w the laboratory and on the farm are
complementary to each other; the models used m each
field can reveal new ways of approaching the same

Goezalez-Manscal 2012

seientific  gueston Az emphasized m earher
publicatons (Gonzalez-Manscal and Roselli, 2007:
Gonziles-Manscal et al., 2007) it 15 necessary to
promote 3 larger interaction between “the lab and the
farm”. Thus it 15 the objechve of this article to
prezent specific examples that illustrate how these two
fields can converge and mieract effectively to improve
rabbit production and to generate new scientific
knowledge.

WHAT ISSUES OF COMMON INTEREST TO
EEFRODUCTIVE NEUROENDOCRINOLOGY
AND CUNICTLIUVRE HAVE WE IDENTIFIED?

Before attemptng to bring together two field: that are
related but operate independently one needs w idenafy
commen inferects. It is necessary to find out if 2 given
sclentfic gueston 1= relevant fo both areas and of of o=
{or has been) wveshgated by researchers workine n
the laboratory or on the farm In the following
sections five specific tepics will be presented that meet
these crteria; the main fndings and mssing
miormanon wWenhfied m eack one will be deseribed.
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effectiveness of the “palpation” method depends on
the expenence of the person performung the procedme.
We found m our laboratory that the Heguency of a
particular form of scent-marking. commishng of the
rubbing of the rabbit’s chin on any tolid object m the
environment (“chinning”™), 15 dwectly related with the
degree of sexual receptivity of & doe [Gopzalez-
Manscal et al, 1990). Thus, unmated females kept
under a long photoperiod and given adequate nninton
are sexually receptive (Edey and Camda. 1872) and
show a high frequency of chmnmg [Gonzalesz-
Manscal et al., 1990). Pregnant does, by conirasi. are
ot sexually receptive and show low clunming
frequencies. What about pseudo-pregnant rabbeis?
Interestingly. thewr chwm-marking activiiy is
mdishnguishable from that of truly pregnant dees but
only during the firet 14 day: posi-mating. From then
ooward:s chimmng frequency incvesses steadily m
pseudoprernant ammals. to reach levels characterisne
of estrous does (Fipwre | Gonzalez-Manscal et al
1990). Thu:. monitoring chmeing frequency for about
ten days {stimngatimmd 8-10 days pest-copula) can
be 2 rehizble, tmexpensrve. and simple method for
determurins if 3 mated female 1= truly pregnant.
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Distinguizhing
preadepreznancy.

between pregnancy and

Rabbit does are induced owalators, 1o, they owvulate
only in response to copulaton (Ramirer and Bewer,
1988). Although, theoretically, thiz would “ensumre”™
that all mated does became pregrant and gave birth to
voung m realify a vanable proportion of such rabbits
enter @ pecublar endornme  state krown  as
pseudopregrancy. This 15 charactenzed by an
endocrine profile similar to the one of rabbits in early
presmancy, te_ hish levels of progesterone (P) m
blood. produced by the corpus luteum (Erskine, 1999).
This ovarian structure, however, has a shorter life span
m pseudopregnant (14 days) than in pregnant (around
30 davs) dees. As 2 consequence P levels drop in the
former about fwo weeks earher than m the latter
(Mizwender and Mett. 1994) and pseudopregnant does
-of course- do not produce a hitter The mechanisms
underlying the eccwrence of pseudopregnancy —rather
than pregnancy- following mating in rabbits have been
hmle explored However, 1t 15 known that
vaginocervical shmmlation received dunng mating
reaches the cemtral merveus system to promote surges
of prolachn that maintam the corpus luteum (Erskme,
1999 For the “lab scientist” the occumrence of
peeudopregnancy &= a fascmating research area m
Reproductive Hewrcendocrinology: for the
profeszional trving to breed tens to hundreds of rabbats
m the faom psendopregmancy entails an important
financial loss. Experienced rabbit producers can
distinguash between pregnant and pseudopregnant does
by palpahng thewr ventrum at around 14-20 days post-
copulz. However, thiz method can srve falwe nezatves
if pregnant does are canving few embives and the
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Figure 1. Chin-marking (chinning) frequency does not

agnificantly  differ betwesn  pregnant and
pseudopregnant rabbits for the first 14 davs post-
mating. From then onwards, chimning Heguency
increases steadily omly m psendopregnant female:
(modified from: Gonzalez-Mariscal et al, 1994,

Preventing death of kits due & deterioration of
maternal nest and or loss of maternal behavior.

Some mammals that zive buth to a single offsprmg
(like sheep and goats) nurse only thewr own young -
which they identify largely by smmell- and refuse fo
allow suckhng from other lamb: or kids, respactively.
This 15 called exclusive nwemg (for review see:
Gonzilez-Manscal and Pomndren. 2002). By confrast.
mammals that deliver a htter (such az sows, rats. and
butches) cin nurse even voung that are not thewr own.
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To determine whether something sipular ocours m
rabbitz we explored: a) if does accepted sucklmgz from
another dee’s kits and b) whether placing either the
mother’s own or an alien liffer wmade 3 nest dufferent
from thew own modified thew willingne:: to nwrse
(Gonzaler-Manscal and Gallegos, 2007). As shownm
Fig. 2 placing the mwother's hiter made 2 nest differant
from her own (Le. made with syothetic or male haw)
sigmificantly mereased ber latency to enter the nest box
for rursing This effect was alse evident when alien
kit were proveded, although the mapnitade of the
difference was smaller.

Mminales

pr T mther fevale  another owe  synthetic mabe

Figuie 2 Latency to enter nest box of mothers
provided with thelr ewn or foster kits in vanous types
of pest: (modified fom: Gonzalez-Manscal and
Gallegos, 2007).

Tet. once the doe:s entered the mest box provided. theyw
zll ourzed the hiter placed mw=ade ot (Le, thew owm or
an alien ome) for the usual amount of fime (around 3
mun: Takble I}).
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of prmiparons does). [Under such conditions 2
recommendation can be made -based on sclenhfic
evidence- that mew nests (made fom fresh marenals,
meindmg svathetic haw) be provided and'or kus be
relocated to other lactatng does. The latter mav be
partculardy mportant m cases where —for a vanety of
reazons- some kit from z beter die withm the firs
days of life. Az chewn in Fig. 3 the maimtenznce of
maternzl behavior across lactation rekes heaniby on the
oumber of suckling kits, parhculatly for primiparens
does. Mursing only ome or twe yourg leads te a
gradual loss of the mother’s wallingness to nurse. This
observation, combined with the fact that lactating
rabbits consume more feed thanm ummzited or pregnant
ones (Gonzalez-Manscal et al, 1994 20093),
emphasizes the need to recommend the relocanon of
kits to “alien” mothers for ecpimmpg abbat
production on the farm.
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Figwre 3. MNumber of muckled young determmes
marntengnee of maternal behavior acress lactzbon
days 1-15.
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Table 1. Tome (mun; mean=se) doe: zpent 1mside
different tvpes of mest boxes mwang thew own or
foster kits (modified fromy: Gonzalez-Mansecal and
Gallegos, 2007).

Universidad Auténoma
del Estado de México

Tvpe Tvpe of oest box where Ltz were placed
oflals owm  another another oymthetic male
 female  owm .
OWTL Iy =8 4=10 4=1.0 3=
foster 3201 4403 320.5 4=04 4=02

These mesults confirm that rabbits do mor show
excluzive nwrsmg and that thewr willingness to nurse 1s
oot dependent on the type of nest in which the kits are
placed These findmgs. obtained in the laboratory, can
be used a: z mamazing strategy on the farm m cases
where: a) the mother's onginal nest detenorates or b)
she loses her maternal behavior (especially m the case

S73

Facilitaring the management of group: of doe:
mated according to the “hiozdmulation” method.

Te maumuze the oumber of kit= produced’doe’vear
rabbit boreeders bhave adopted 2 matmg stategy
commoniy koown a: “ostoulation”. This method
takes advantage of the fact that rabbu:z can sustam
lactaton concurrently with pregnanecy. Following
parmrition dee: have a so-called post-parmm estmus,
lashng several hours, dunpg which they are sexmally
receptive If mated at such time they can become
pregnant without compromuzmng the nw=mg of the
newborn litter. This capacity for comcurrent
pregnancy and lactation has allowed that I nature,
rabbits leave a large progeny in thew rather short hves
In the laboratory the endocrme profile and milk owiput
have been compared between does mated or not at
post-partum estrus. Such studies have revealed that- 2)
progesterone concentrations m blosd are smaller m
pregnant-lactating does than in pregmant-oniy rabbits

Goezaler-Mariscal 2012

across gestation days 7-17 and b) mulk output declines
precipitously from lactatbon day 20 onwards only m
does that are concwrently pregnant-lactating (Fig. 4.
Fortun et al 1993; Gonzilez-Manscal et al, 2009a;
Lebas, 1972). This difference iz mulk preduction has
the umwarted comsequence that kits suckling from
pregunant-lactating does pain les: weight than hifters
oursed by lactanng-ewly rabbauiz. However, the fact
that mulk output decline: m concurrently pregmant-
lactating dees only from dav 20 cmwards umplies that
if such femazle: are mated on lactation dav 10 (rather
than at partumton) the bfter cam obfzin 7 mormal
amount of mulk fer a full 30 days.

-y
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individually). This 15 2 major problem far bresders
wanting to use the biostmulation :trategy to mate
lactating does because, if nursing did met sccur, ke
will not survive a 48-h fast. We recently found that,
under a photopened of 14 b lisht 10 b darkmes= (hights
on at D700 k), rabbats spontanecusly mwse the litvers,
kept mside the nest box and placed within their home
cages, at avound 0215 b The ngoreous statishiczl
anzlysis uwsed fo determume this and the large number of
sucklhing episodes recorded (20 lactatmg does across
15 days of lactahen) allowed us to obtam a level of
confidence of p-0001 (Goozaler-Manscal et al
2009%), Thi: foding can allow breeders to safely
assume that nursing has, mdeed. ocowred before the
Litter= are removed mn the mornmng for “bwshmulation™
without bavieg to venfy indivadual kits.
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Figmre 4  Mulk production m lactating only vs

concurvently  pregnami-lactating rabbits  (modified
fromy Gonsalez-Manscal of al, 2009).

Thiz posabibiy, beowever, has the obstacle that
lactating does arve wor sexunally receptive (Beyer and
Rivaud, 1969, Yei a mumber of studies have revealed
that cancelling a single pursing bout m early lactation
(usually between dav: £ to 10) leads to the restoration
of estus 24 h lzter and the consequent pregnancy
following namral or arfificnal msemination (Alvanio
et al, 1998; Castellms et al, 1998; Theau-Clément and
Mercier, 1999%. Thi: “hostimulation™ mating strategy
has bean adopted worldwide to maximize productivity
on rabbut famms=. MNooetheless, for this method to be
effactive it 15 essennial that 2) nursing 15 prevented on
a specific day; b)) owr=ime has occurmred before the
ligter 1= removed or the door leading to the maternal
pest 15 closed {othermnse the kits nsk 48 h of mulk
deprivation and cap die). Venfymg mdmidual kits for
the presence of mulk in their stomach: iz, of cowse, 2
ome-consumung, labor-demanding process  In small
farms lacking automatic systems -that open and close
the door: te the mest at 2 pre-prosrapuned tme- 1t 15
common that bfters stay m the matermal mDest
thronghout lactation asd doe: have rownd-the-clock
gccess to the ks, Under such condimons breeders
cannot be sure whether 3 nursing bout ocowrred or not
on a gven day (umless they mmspect the kb
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without having to venfy indmidual kits.

Increazing the =ueces: of the “bicctimulation™
method.

Although ecapcellmg 2 sucklmg episede m early
lactanon mdesd restores estrus in lactating rabbat: the
proporiion of females that do become pregmant
followmz natwal mounnng or arifictal mmsemmaten
can vary greafly (Alranfio et al, 1998; Booanno et al
2002; Theau-Clément and Mercier, 1999). The sowrces
of this vanability are hardly known and. in fact. the
factors underlying the effectivenes: of ithe
“biostimulation” method have baen little axplored. Ta
our knowledge only the concentration: of prolactm
and estradiol in blood have been compared berween
lactating and “biostimulated™ does m early lactahen
In general the latter show kagher prolactin levels
before insemunation (as a nursing bout was capcelled)
and higher estradiol concentration: after insemmanen
relative to control does in which mw=irgy was not
mterrupted (Fig. 5; Ubilla et al. 2000}

However, the relevance of these difference: for
determuning the likelihood of 3 succeszsful pregmancy
after insemination are unknown. In addwion, extermal
factors, such as: photopstiod dwratom feed
composition. and temperature have been reported to
impinge on the relative success of the “biostimulaton™
method through as vet unidentified wavs (Gomez et al,
2004; Mara: et al, 2002; Szendrd et al. 2004; Theau-
Clément et al, 1998). For the mewcendocnnslogist
workng m the laboratory explormg the mechanizms
by which steroid hormenes, pepiides. metabolic
products, and emvwonmental factors act en specific
bram region: and periphera] organs to regulate sexual
recephvity. ferulity, and pregramcy 15 an immpmeg
research challenge  For rabbot breeders, emploving 2
variety of marasement strategiez and bhouung
conditions, infermaton commng from the laboramery
may provide a solid basis fer adjusopg specific
parzmweters o meprove the relafive succes: of the
“mostmmulanon” method
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Hours relative to artificial insemination

Figuie 5. Effect of biostamulation on prolactin and estradiol concentrations m blood (modified from:- Ubilla et al,

20003,

Impreving the welfare of rabbits housed in the
laberatory and on the farm.

The phyuical and psyvchologsical well-bemg of amimals
kept under laboratory or farm conditions 15 a major
concern worldwide. Needless to say the requirements
of food. space. social mnteraction, tranqulity, duration
of photepenied. etc., vary greatly across mammals and,
of coursze, among vertebrate classes (for review see:
Moberg and Meanch. 2000% Moreover, the ways by
which imfermanon can be obtammed regarding the
presence of sfress, the malaise provoked by sickness,
the perception of pain, or the occwrrence of complex
mood stafes (such as anmety and boredom) 15 largely
dependent on the species under study. That 15, amimals
are vanable mot only m the ways they react to the
epvionment; they also differ in the fypes of responses
(e_g.. motor, endocnne) they can show under 2 specafic
sethng. Thus, to design methods that effectsely
mezsure welfare'stress 1t 1= essennal to knew what
ype: of responses 2 “nommal” ammal -of 2 paracula
speckes {age and sex)- can provide. Consequently. we
should ask: what bebavioral. phymological. apd
endocrine response: cam we mezzre mn rabbats thar
vary 2s 3 conseguence of thewr phy=meal and
pevchological well-bains? Moreover, we need to
ingume whether the megular manzgement prachces
used m the laborarory and on the farm {regarding type
of cages, feed  temperstwre photoperiod
transportation. etc.) have an umpact on the differemt
catepories of rabbets {ie., |bucks, juveniles
pregnantlactating dees) that usually octupy breedme

: " Congreso Americano
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of both sexes and that group-houwsing does has no
mpact on their blood corticosterone levels. especially
after several weeks of lodging under thiz condition.
By confrast, a major difference m the 1esponsiveness
to a specific stressor in adulr female: was noted
between those raised “normaliy™ {1&., that recerved a
single dailly nursing bout throughemt a 30-day
lactation) and the ones that mussed a single nuwrming
episode on lactation day 10 (az a2 comsequence of the
“biostimulation” procedure their mwthers were
subjected to). As shown mn Figmre & mjechng zabme in
the thigh provoked a large mcrease of coricosterone in
blood, evident from 30 to 90 mun post-ngection. bt
only m the control group: rabbutz that were separated
from their mothers for 48 h m sarly lactation showed 2
blunted response to stress (Brecchia et al, 2009
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facihnes. As the mam endocnne indicator of stress 15
ihe mespomsiveness of the hypothalams-pitartary-
adrenal amis to a vanety of conditions, some works
bave meazured the concentration of corficosterone or
corasel in blood m relation to: exposwre o beat, cold,
porse or a social muix (De la Fuente et 2l 2007), zroup
w: simgle bousing (Wharv et al, 1993), and veanmng
conditions i early hife (Brecchia et al, 2009 The
mzain fnding: from these work: meicate that heat
followed by loud noise. 1= the main stressor for adwilt:

Universidad Auténoma
del Estado de México

Mmnutes post-injection of saline, Lm,
Figure 6. Impact of mether-young separation (days
11) om stres: meactmaty as adulis (meodified f£roi
Brecchia et zl, 2009).

Addmwonal evidence for the wmpacr of manpnlatie
dunng the early peonatal perniod oo the permane
prodificatton of the stress response come:s from a sha
m which kits were handled by bumans at differe

Gonzalez-Mariscal 012

fumes around nursing during the first week of lactation.
When tested at weaning (day 28) rabbits that were
hardled at 15 num hefore or 30 after nursing showed a
smaller latency to approximate a human and a larger
number of appreaches m the 5-min test than control
fie. neon-handled) kits (Fig. 7. Pongracz and
Altbacker, 1989).
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Figure 7. Effect of handling kits at different times
before or after nwsmg on thewr reactions to umans at
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behavior; 2) the generation of new scwenhfic questions
amenzble to mmvestigation; 3) better management
practices on the farm Such corsequences ame
deswrable because: a) the rabbit 12 a unique model for
explonng key 1ssues i several fields of “hasie™
science (egz., chronobiolegy, behavioral
neuroendocrinology, developmental piychebiology,
energetic metabolism); b) as the wold face: mew
challenges to feed the human population (Paillard et al,
2011) rabbit production has many advantages sver that
of other domestic amimals. New way: to promote a
constant exchange of ideas betweer the sciemhisiz of
the laboratory and the researchers werking on the farm
are needed. The education of smudent: needs fo be
modified accerdmg o the wimon that the scientfic
study of rabbits i= ncher as it is broader. It is hoped
that thiz arficle contributes to achweve such gozls.
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