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ABSTRACT

Productive protocols based on standard (Contraficgal insemination (Al) 11 daygost-partum or
Conditioned rhythm (Al only when the does reacledrpnal fat depot weight estimated between 15
and 30 g) were compared. Two groups of fifty NevalZad White females were inseminated for
seven consecutive cycles. The kits were weaned ata®s. On the day of Al, all the does were
submitted to ultrasound scanning of the perireregians to measure fat thickness and to BCS
evaluation. Live weight, perirenal fat weight esdted and cumulative BCS were higher (P<0.01) in
the Conditioned Group. These does, compared tedh&ols, showed higher sexual receptivity and
fertility rate (P<0.01) as well as number of liverb (P<0.05). The higher progesterone value foand i
control rabbits (P<0.05) confirms the negative @ffef lactation on both sexual receptivity and
fertility (P<0.01). Control does had lower (P<0.083 blood concentrations, reflecting their worst
body status. Multiparous does had higher (P<0.8pjin levels, that only in Conditioned group
reflected a greater body condition. Insulin andcgke concentrations were slightly increased in
control does compared to conditioned rabbits. Furinvestigations are needed to analyze other
important metabolites and hormones and to confirendffect of body status condition on long-term
performance of rabbit does. In conclusion, comp&oditked insemination at 11 dapsst partumthe
conditioned rhythm seems more adapted to the reptivé physiology of rabbit does as testified by
their higher sexual receptivity and fertility ratasd better body condition. It is also evident that
excessive fatness of non-pregnant does shouldrideoied by reducing feed ingestion during the dry
period. Both BCS evaluation and measurement ofrqguaal fat by ultrasound technique permit to
manage properly the energy balance and to imprady Istatus, reproductive performance and
welfare of rabbit does. Hormonal and metabolitelya®s represent a good tool for understanding the
physiological mechanisms required to meet thesectiogs.
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INTRODUCTION

Reproductive activity is under the control of theuro-endocrine axis, but genetic, feeding, and
management factors strongly modify hormonal relegisie consequent effects. The body condition
and energy balanc€EB) of female rabbits appears to be correlatedshort- and long-term
reproductive efficiency. Body fatness and fat mightion also affect the fertility rate (Castellgtial.,
2006). These two components are not independeoe ghin does will have less fat mobilisation
during the subsequent lactation period. A notalfffiertehas therefore been made to estimateivo
body composition by using simple, non-destructivethods (Fortun-Lamothet al.,2002). Recently,
ultrasound technique has been used to measureethieral fat thickness, which is the main reserve
tissue of rabbits (Dal Bosat al.,2003; Pascuadt al.,2004). Body Condition Scoring (BCS) has also
been proposed (Bonanmb al., 2005; Cardinaliet al, 2008) as an alternative way for assessing the
nutritional status of rabbit does.
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Several metabolites, including glucose and nonrdithe fatty acids (NEFA), and hormones, such as
insulin and IGF-I, regulate ovulation rate, foléallevelopment and embryo survival (Ashwagttal,
1999; Cominet al, 2002; Fergusost al 2003). Recently, also leptin has been implicateseveral
key points of the mammalian reproductive functig@annighamet al, 1999, Brecchiat al, 2006).
Blood level of leptin above a minimal thresholdniscessary to activate the hypothalamus-pituitary-
gonadal axis, trigger puberty and maintain norregkoductive function (Zeramit al, 2005). Insulin
was found to directly influence LH release by tmeaior pituitary in rats (Weisst al, 2003) and
glucose-induced insulin response is related to prtiduction (Sartiret al.,1985).

The aim of this study was to investigate the lomgprt effect of a reproduction rhythm based on the
body condition of rabbit does and to examine salnedoparameters as specific markers of the body
status.

MATERIALSAND METHODS
Animals and experimental design

The trial was carried out at the experimental rafabim of the Department of Applied Biology of the
University of Perugia (ltaly). The environmentaimgerature ranged from 15 to 28°C and relative
humidity from 60 to 75%. One hundred New Zealandité&/Imulliparous does were submitted to
artificial insemination (Al) for seven consecutivgcles. Feed and water were providatl libitum.
The composition of feed was: crude protein 18.78ade fibre 14.7%, fat 4.8% and digestible energy
10.9 MJ/kg according to Maerteasal. (1988).
Does were divided into two groups according torgproductive rhythm:

e Control group: Al at 11gbost partum

e Conditioned group: Al at perirenal fat depot betwd® and 30 g, according to Dal Bosto

al. (2007).

At Al, perirenal fat thickness by ultrasound scagnwas measured, and BCS of loin and rump
(Bonannoet al,, 2005) was evaluated obtaining an aggregate d@am O to 4). The perirenal fat
level of the conditioned does was estimated stariom 11dpost partumby ultrasound scanning
(Castelliniet al, 2006) at weekly intervals until they reached isable, predetermined, body fat to be
artificially inseminated.

Weight at kindling and at weaning were also evadaBexual receptivity was estimated by analysing
the vulva colour and two classes were establishezkptive (red or red-violet and turgescent) and
non-receptive (whitish with non-turgescent vulvalldwing the IRRG recommendations (2005). Al
was performed in the morning immediately after midkby inseminating 0.3 ml of diluted fresh
semen, containing about 10 million sperms (Casiddlial, 1999).

Twenty-four hours after birth, the number of suoeglikits was adjusted to 8 per litter, and the pups
were weaned at 26 d, the kits were nursed onceyaTdiee does that were not pregnant after three
consecutive Al were eliminated.

Biochemical Analyses

The blood samples were collected at the day of rAthe primiparous does and on sixth and seventh
Al on the multiparous does from central ear veirawah into tubes containing EDTA, immediately
centrifuged at 3000xg for 15 min and plasma stof@zen until assayed for hormones and
metabolites. Insulin, leptin, total triiodothyroriiT3) were determined by RIA, as reported elseher
(Rommerset al, 2004). Glucose was analyzed by the glucose sgidaethod using the Glucose
Infinity kit obtained from Sigma (Sigma Diagnostiac., St. Luis MO, USA). Progesterone
concentrations in plasma samples was determinedatiypimmunoassay, using specific antibody
according to the procedure reported by Golattél (1992).
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Statistical Analysis

Statistical analysis was done with mixed modelsptath to repeated measures (Stata Corp. 2005)
analyzing the fixed effect of reproductive rhythmdakindling order. Interaction was not showed in
table because never significant.

RESULTSAND DISCUSSION

Live body weight, perirenal fat weight estimatedagllini et al, 2006), and cumulative BCS at Al
showed higher values in the Conditioned than intf@biisroup (Table 1). This better body condition
can be explained by the longer mean remating iatgf®8.4 vs. 70.2 days). On the contrary, the
Control group showed lower BCS, body and estimaiitenal fat weights likely due to the energy
deficit occurring during lactation (Parigi-Biet al, 1998).

Compared to controls, the conditioned does, hadenigP<0.01) sexual receptivity and fertility rate.
Such an improvement was expected given that theappng between lactation, known for reducing
reproductive performance (Castelliat al, 2006), and gestation and the resulting hormomal a

energetic antagonism was virtually eliminated. mhenber of live born (Table 1) was higher (P<0.05)
in does of the Conditioned group reflecting thedttér body condition, especially in multiparous @ne

in according to Dal Boscet al (2007).

Recently, Cardinalet al (2008) showed that 71.2% of does inseminated @past-partunhad poor
BCS values, low sexual receptivity (37.2%) and feviility rates (50.9%). An optimal body condition
positively modulates the pituitary activity (FSHvéds and preovulatory LH) and consequently the
sexual receptivity and the fertility rate. Indeelde higher (P<0.05) progesterone value of Control
group (Table 1) confirms the negative effect oftddion on the reproduction function (Fortun-
Lamotheet al, 1994).

The T3 plasma levels were lower (P<0.05) in thet@brgroup reflecting the worst body status of
rabbit does (Table 1). Brecché al. (2006) found that T3 blood concentrations decréahaing
fasting. Thus, the thyroid hormone concentratiaady reflects the energetic balance of the dod, an
food deficiency reduces thyroid function, so thlaé tanimals could spare energy by decreasing
adaptive thermogenesis (Brecckiaal, 2006). Mean plasma glucose and insulin conceotiawere
higher, although not significantly, in controls than conditioned does (Table 1) suggesting that
metabolic adaptation occurs between the two remtodu rhythm. Insulin controls intermediate
metabolism and exerts an important role in ovafigattion as well. Since there is evidence of active
transfer of both insulin and leptin into the brainese hormones could have a role in signaling the
metabolic state of the animal (Woaetsal, 2003).

Multiparous does showed an increase (P<0.01) dfnldpvel (Table 1), that only in Conditioned
group reflecting the greater estimated perirenamf@ight (P<0.05) and cumulative BCS (P<0.01).
Leptin receptors were detected in different ovastnctures of rabbits, including follicles at @ifént
stages of development, and the oviduct (Zeetail, 2004, 2005), suggesting that leptin may regulate
steroidogenesis of pre- and post-ovulatory folckes well as fertilization and early embryonic
development by proving a favorable local environtiergamete (sperm and oocyte) transport, sperm
capacitation and oocyte maturation (Boiti, 2004).
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Table 1: Effect of reproductive rhythm on reproductive dmatly traits and some blood parameters at
Al

Control  Conditioned Control Gnditionet Prob. Posoéed
nulliparous primiparous primiparous multiparous multiparous group parity

Sexual receptivity (%) 84.7 51.5 98.1 38.9 85.4 *ro k% 0.42
Fertility (%) 82.5 49.2 66.3 54.4 73.4 * o 0.49
Weight at Al () 4020 3789 3965 3914 4090 o * 317
Weight at kindling (g) 3741 3873 3847 3979 ** * @8
Weight at weaning (g) 3850 3644 3680 3940 3976 ns. * 300
Estimated perirenal fat 3 1 23.10 2751 23.30 27.61 * n.s. 1155
weight (g)
Cumulative BCS 1.98 2.20 2.53 1.65 2.00 ok ok 1.36
Does in good body 85.0 41.2 81.3 45.2 84.3 n.s. n.s. 0.49
condition (%)
Progesterone (ng/ml) 0.71 0.46 0.69 0.35 * n.s. 860.
T3 (nmol/l) 3.24 3.47 3.26 3.49 * n.s. 0.79
Leptin (ng/ml) 1.71 1.74 3.51 3.54 n.s. *k 0.69
Insulin (pU/ml) 64.2 55.7 52.3 41.9 n.s. n.s. 725.
Glucose (mg/dl) 102.3 98.0 101.7 97.4 n.s. n.s. 30.57
Live born (n) 8.34 9.07 8.40 9.20 * ns. 3.18
Mortality (%) 16.5 125 13.1 9.1 n.s. n.s. 0.81

N= 780 Al; **P<0.01; * P<0.05

CONCLUSIONS

Compared to fixed insemination at 11 dgyst partumthe conditioned rhythm seems more adapted
to the reproductive physiology of rabbit does atified by their higher sexual receptivity and iyt
rates and better body condition. It is also evideat excessive fatness of non-pregnant does sheuld
controlled by reducing feed ingestion during the pleriod. Both BCS evaluation and measurement of
perirenal fat by ultrasound technique permits tonage properly the energy balance and to improve
body status, reproductive performance and welfamalgbit does. Hormonal and metabolite analyses
represent a good tool for understanding the phygiodl mechanisms required to meet these
objectives.
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