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ABSTRACT

The objective of the present research was to etabha influence of doe exposure on reaction time
(RT) and five semen attributes of male rabbits imt&r and spring. Fifteen-month-old selected
sexually experienced fertile New Zealand White nralebits (n=18) were randomly allocated to one
of two treatments: (1) doe exposure; and (2) noagmsure (control). Doe exposure was done with
prepubertal replacement does separated by an atjaoe-mesh wall; females were changed in an
every other week schedule. Semen collection labfedieeks, 7 in winter and 7 in spring; collection
was twice a week using an artificial vagina an@asér female, and two ejaculates were obtained at
each collection. In total, 728 ejaculates were yaeal statistically. Analyses of variance were uraler
mixed model where fixed effects were treatmentasee and ejaculate, rabbit was the random effect.
No significant (P0.05) interaction of treatment with season was dounoe exposure improved
(P<0.05) RT and four of the five semen attributes: ks shorter (-0.9 sec) and volume (+0.21 ml),
sperm motility (+17.4 percent units), concentratfed9.7 x 16) and total live normal motile sperms
(+44.5 x 16) were higher. Spring showed bettexQF05) RT and semen attributes than winter. First
ejaculate was better £P.05) than the second except for sperm motilityictviin the second ejaculate
was 15.3 percent units higher than in the first. ofteere was a significant effect<{®.05) of the
interaction treatment x ejaculate on total live malr motile sperms (TLNMS): bucks with doe
exposure had a higher TLNMS in the first ejacula®6.3+9.2 x 16) than in the second (107.849.2 x
10°), while in bucks isolated from females the secejatulate showed higher TLNMS (84.59.2 x
10°) than the first (58.4+9.2 x 1D Doe exposure can enhance sexual behaviour anensattributes

of male rabbits in winter and spring.
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INTRODUCTION

Good sex drive of male rabbits and high quality eenare required year-round to achieve the
maximum number of suitable doses for artificialeimsnation (Al); however, both are reduced during
unfavourable seasonal periods which may compromtiseefficiency of an Al program, then it is
important to search for natural alternatives ttaat enhance male reproduction attributes during such
periods.

Sexual stimulation techniques that improve maleugkperformance have been reported in several
farm animal species (Mader and Price, 1984; Gonztlal, 1991; Rosat al, 2000; Baileyet al,
2005). In pigs, sexual performance and sperm outpue shown to be enhanced when boars are
housed in proximity of gilts or sows (Hemswoghal, 1981) or having social contact with females
(Kunavongkritet al, 2005). However, in male rabbits, there is litiormation on the influence of
sexual stimulation on sexual performance and quyamind quality of collected semen using an
artificial vagina for Al.
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The aim of the present study was to evaluate tfhgeimce of long-term continuous doe exposure on
reaction time and semen attributes of male rahlitker a semi-intensive semen collection rhythm in
winter and spring.

MATERIALS AND METHODS
Location, animals, treatments and experimental degn

The trial was conducted at ‘Conejos Centro de ltigasion Cientifica del Estado de México A.C.", a
rabbit research center located in San Miguel Quathn, Texcoco, México, at 197” N, 98 53" W

and 2220 m above sea level. Mean annual temperst'@C and there are 645 mm of rainfall per
year. Fifteen-month-old selected sexually experdnoature New Zealand White male rabbits (n=18)
of proven fertility were randomly assigned to oridven treatments: (1) continuous doe exposure; and
(2) no doe exposure (control). For the doe exposegment, prepubertal replacement females were
used and changed for new ones on an every othde sebedule. These females were separated from
males by an adjacent wire-mesh wall, and the cages located in front of exposed females. Bucks
with no doe exposure were kept in a batch of cagewpletely isolated from females.

Rearing management of bucks, semen collection angdauation

Rabbits were housed in a unit with natural ventifaand thermal insulation. A 54 x 60 x 40 cm wire
cage in a flat-deck system with automatic wateramgl j-feeders was used for each buck. Daily
lighting regime was 8L:16D. Feed offered was a cemuial pelleted diet of 16.7% crude protein,
3.8% fat, 16.7% crude fiber and 2313 kcal of didpstenergy per kg, at a daily rate of 120 g per
buck. Semen collection was twice a week (Mondayd Eridays) and in every collection two
successive ejaculations from each buck were olitaiBemen collection lasted a total of 14 weeks,
seven in winter (fourth week of January to the sdoeeek of March) and seven in spring (third week
of March to first week of May)Semen collection was witan English type artificial vagina and
supported with a teaser female. First ejaculatias persuaded between 8:00 to 10:00 h, the second
about 4 hours later. The samples were kept intoagembath at 3C for evaluation. Variables
measured on bucks were live weight (to the neamash) at the time of semen collection and reaction
time (RT), which was the time interval from theroduction of the teaser doe into the male’s cage to
ejaculation. It was measured in seconds using@siith. Semen quality was measured by ejaculate
volume and sperm motility, concentration, live natrand total live normal motile sperms. Once the
gel material was removed, the gel-free sperm volumas measured directly on the transparent
graduated collector tube at 0.2 ml intervals. Apdod semen was placed on a warmed slide at 37°C
and sperm motility was assessed between 0 and 18@%§ a light microscope at x100. Sperm-cell
concentration per ml was measured by counting timeber of spermatozoa present on both sides of a
Neubauer improved bright-line haemocytometer (Mdgkl, Germany) after the semen had been
diluted 1:99 in formalin and then multiplying byddution factor. The number of sperms per ejaculate
(x10°) was calculated by multiplying volume by concetitma per ml. The percentage of live normal
spermatozoa was assessed by staining an aliquetaf ejaculate with eosin/negrosin stain and
counting 200 sperms cells at x100 under oil imneersiTotal live normal motile sperms (TLNMS)
was the product of sperm concentration times niytilines live normal in the ejaculate.

Statistical Analysis

Reaction time and semen attributes were subjecteahdlysis of variance under the following mixed
linear model:

Yikm=H+Ti+§+E+M+T*S; + T"Ey + S*Ex + L X,

ijkim
Where: j is the overall mean;Tis the fixed effect of the"itreatment (I = with or without doe
exposure); Ss the fixed effect of thd"jseason of semen collection (j = winter, spring)s&he fixed
effect of the K ejaculate number (k = first, second); isIthe random effect of th8 male (1= 1, . . .,

+ Gjkim.
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14) O NI(O,qu); T*S;, T*Ek, and S*E are the fixed effects of the corresponding firstien
interactions; bis the regression coefficient of the linear effeicthe covariable buck live weight at the
time of semen collection (X); angkg is the residuall NI (O, Jez). Variables expressed in percentage

were transformed to arc sine. Reaction time, camagon per ejaculate, and percentage of live nbrma
motile sperms were log10 transformed and analyb&ariance were done with both transformed an
original data and the corresponding significanctstéor the fixed effects were compared. If covaria
or any first order interactions that were not digant (P<0.05) were removed from the model. Means
for main effects and for significant first ordetaractions were calculated by least squares. tatis
calculations were done with SAS (SAS, 2006) PROGED and LSMEANS.

RESULTS AND DISCUSSION

Data from two bucks with doe exposure and two otloe exposure were removed from all analysis;
two of them died due to pneumonia, a third one gareen samples with urine contamination and the
fourth failed to yield a second ejaculate. Thustistical analyses were based on a total of 728
ejaculates. Analyses with transformed and origtlzah gave same response pattern; therefore, results
of the analyses of variance with the original datapresented.

Treatment x season and number of ejaculate x seatgvactions were not significantX@.05) on RT
and semen attributes analyzed, therefore were redndwom the model. Treatment x number of
ejaculate were not significantX@.05) on RT, volume and percentage of live normatms, therefore
were removed from the model. Live male weight amexe collection showed effect<{8.05) on RT,
ejaculate volume and TLNMS, then values were adfu$d a standard live weight of 3620 g. The
effect of treatment, season and number of ejacolatbe variables analyzed is shown in Table 1.

Doe exposure influenced<£P.05) RT and four of the five semen attributes yred; RT was shorter
(-0.9 s) and volume (+0.21 ml), sperm motility (+4 percent units), concentration (+49.7 %1and
TLNMS (+44.5 x16) were higher in bucks with than without doe expesuThe better sexual
performance and semen quality achieved by buclks thé female stimuli found in the present study
agrees with the response shown by males in sefeeralanimal species with the presence of females
(Hemsworthet al., 1981; Mader and Price, 1984; Gonzadtal, 1991; Rosat al, 2000; Baileyet

al., 2005; Kunavongkriet al, 2005).

Table 1 Reaction time and semen characteristics in malbitsalwith and without doe exposure in
two seasons and ejaculates (Least Square Mearamde®t Error)

Sperm Concentration per Live Total live

E Reaction Ejaculaté per ; P normal  normalmotile
actor N Ti motility ejaculate
ime (s) volume (ml) sperms sperms
(%) (10 9
(%0) (10

Doe exposure
With 364 12.7+0.69 0.69+0.07 78.0£2.9 190.0+18.3 77.5+1.3 116.5+13.4
Without 364 13.6+0.69 0.48+0.07 60.6+2.9 140.3818 78.2+1.3 72.0£13.4
P value 0.001 0.007 0.0001 0.03 0.06 0.002
Season
Winter 364 13.3+£0.02 0.57+0.02 63.7£1.8 157.9+7.3 79.8+0.8 84.615.6
Spring 364 13.0+0.02 0.58+0.02 74.8+1.8 172.4+7.3 75.5+0.8 103.945.6
P value 0.02 0.968 0.0001 0.02 0.001 0.0006
N. of ejaculate
First 364 12.6+0.12 0.61+0.02 61.6+1.8 174.3+7.22 78.5+0.8 92.445.6
Second 364 13.7+0.12 0.53+0.02 76.9+1.8 155.9+7.22 77.2+0.8 96.1+5.6
P value 0.0001 0.0001 0.0001 0.01 0.10 0.499

IMeans adjusted by live weight at semen collection
The positive stimulatory effect on sexual behaviand semen quality of bucks exposed to does could

be mediated by olfactory cues (pheromones sigigdllim small mammals pheromones detected by
the olfactory system could be the path to stimufaséde and female sexual behaviours and to increase
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the level of some reproductive hormones (Novotr§03). However, under the conditions in which
the present study was carried out, other possdne®y cues that could have mediated the stimylator
effect were: the physical close proximity of maksd females that allowed limited contact; the
viewing of the process of semen collection of othecks; direct contact with the teaser does at the
time of semen collection; and the every other waenge of females.

The higher volume found in bucks exposed to femaleggests that the efficiency of accessory sex
gland secretion and epididyme function probablyevenhanced; while, the higher sperm motility
might be due to favourable changes in the seminal Eomposition but this need to be confirmed.
Exposure to estrual females, viewing copulatingspegifics and periodical change of females have
been reported to enhance male sexual performarsmveral species (Mader and Price, 1984; Rbsa
al., 2000; Silvestret al, 2004).

Sexual interaction or the mere presence of fenfassdeen associated with an increase in the plasma
levels of testosterone and related to a rapid &vaf LH concentration in a variety of species
(Hemsworthet al, 1981; Gonzalezt al, 1991; Roseet al, 2000). In the present study, males
probably responded to the exposure of females hywisly long-term increased testosterone
production; however, this was not determined agires further investigations including the role of
other hormones related to sexual stimulation.

Season determined differences@m5) in all analyzed variables except for voluimat tvas similar in
both seasons. Bucks had better performance ingsgiiem in winter in terms of shorter RT (-0.3 s),
higher sperm motility (+11.1 percent units), cortcation (+14.5 x16) and TLNMS (+19.3 x19 but
lower live normal sperms (-5 percent units). The levels of sperm production found in winter are
similar to those reported by Nizea al (2003). The reduction in the quality and quantfysemen in
winter may be due to a decrease of gonadotrophimdmes and testosterone secretion associated with
a decrease in testicular weight. In wild rabbitsadotrophin hormone release has shown to increase
with testicular weight during spring and summer therand decline during fall, reaching the lowest
levels during the winter solstice (Boyd and Myhill987). Provision of adequate environmental
conditions, particularly in housing and nutritionay have acted synergistically with doe exposure to
enhance sexual performance of males even duringititer period.

The first ejaculate showed a shorter RT (-1.1 g higher volume (+0.08 ml) and concentration
(+18.4 x 106) than the second; while the secon@veti@a higher sperm motility (+15.3 percent units)
than the first. Live normal sperms and TLNMS weilmilar in both ejaculates. The higher
concentration in the first than in the second dmeuwas also found by Castrovilt al (1995).
Treatment x number of ejaculate interaction wasigant (”<0.05) on TLNMS: bucks exposed to
does showed higher TLNMS in the first ejaculat26(8+9.2 x16) than in the second (107.8%9.2
x10°) whereas in bucks without females TLNMS was lowefirst ejaculate (58.4+9.2 x%pthan in
the second (84.5+9.2 x30

Variation among bucks in RT and semen attributes lasage; this is in agreement with the findings of
Theau-Clemenet al. (1995) who pointed out that the cause of diffeemnin sexual behaviour and
semen characteristics could be genetic make-up.

CONCLUSIONS

Strategic exposure of male rabbits to does canmmehsexual behaviour and semen characteristics in
winter and spring, therefore, this biostimulatiorogedure is recommended in rabbit production
systems mainly if an Al program is applied. Furttstudies with different breeds, time of doe
exposure and rotation schemes of females may iserdee knowledge on the specific pathways by
which this biostimulation improves reproductiomirale rabbits even in critical seasonal periods.
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