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Macroscopic Morphometric Analysis of Genital Organs of Rabbit
does with Differing Parturitions at 24 Hours Post-weaning
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SUMMARY: The purpose of this study was to analyze the macroscopic morphometry of the ovaries, uterus and vagina in rabbit
does in the first, second and third parturition at 24 hours post-weaning in order to determine if there are differencegmbeatitieas.
Weaning of the litter was performed at 30 days post-partum and 24 hours later the does were euthanized. Right and leérmeries,
horns-cervix and vagina were removed, and the length of each one was measured. Significant differences were found & dhe averag
the right ovary length between the first group with respect to second and third parturition gg@up5Rnd R 0.01). Also, left ovary
length was different between the first and second with respect to third parturition group (P <0.001). Average total dwvisryréssgtd
significantly as the number of parturitions increased in second and third parturition grep8IRnd R0.001). The weight of the left
and right ovaries was higher in does in their second and third parturition when compared to those in thgi0fssF.01). The
average total ovary weight increased significantly as the number of parturitions in second and third parturition<ff@@d9.(Phe
length of the left and right uterine horn-cervix of the rabbits after second and third parturition decreased when corhparefd to t
females in their first parturition €20.05; E0.001). The average total uterine horns-cervix length decreased significantly as the number
of parturitions in second and third parturition groups0(P01). Furthermore, vagina length in females in their third parturition was
greater than that of first and second parturitiocn @®1).The color of the vulva of the majority of females in their first parturition (3/4)
was pale pink while. In contrast, the majority of females in their second parturition (3/4) had their vulva intenselpfréte Adimales
(4/4) in the third parturition group had their vulva intensely red. We conclude that in female rabbits the macroscopic tierphome
characteristics of ovaries, uterus and vagina, at 24 hours post-weaning vary according to the number of parturitions.
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INTRODUCTION

During postpartum uterine involution, tissueet al, 1998). It has also been proposed in rabbits that short
remodeling events occur, and a decreased in vascularity dedding periods with high levels of energy can improve
myometral cell number. These changes are leading to tteproductive performance (Meshreley al., 2012).
restoration of the function, size and anatomical position doreover, in the post-weaning period, endocrine changes
the genital organs, so that the doe is in the possibility otcur that induce changes in sexual behavior resulting in a
start another pregnancy. The reproductive function depengi®ater or lesser male receptivity that finally impacts the
not only on hormonal environment but also on the animalmber of weaned rabbits (Knobil, 2006).
nutrition state (Fergusaet al, 2006).

In intensive and semi-intensive rabbit breeding

It has been shown that lactating does with increassgistems the time at which a new gestation period starts after
number of parturitions that receive a greater amount of fparturition is very short. Frequently breeding is carried out
in their diet have a larger litter size and heavier kits (Pascwl day 11 post-partum, notwithstanding that the doe is
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lactating (Rebollaet al, 2009). The inhibitory effect of (ICVGAN, 2005). Length of the removed organs was

lactation on the reproductive function of the domestic rabkinmediately measured using a Vernier scale after the

doe is well known (Rebollat al, 1992), nevertheless, until anatomical limits of each were determined, while ovary

now the effect of weaning on the morphometriaveight was taken using an analytical balance.

characteristics of ovaries, uterus and vagina in does with

different parturitions has not been examined. The rabbit doe Prior to slaughter, color and swelling of the vulva

reproductive tract has been largely studied in some aspewgtsye inspected as an indicator of the reproductive stage.

for example, to determine hormonal mechanisms of actid®ed coloration of the vulva is associated with a

due to the fact that rabbits present reflex ovulation (Anzaldpaedominantly estrogenic influence accompanied with

et al., 2007), but it has been scarcely studied about tlsexual receptivity for the male (Diakal, 1988). To com-

reproductive morphometric features. Taking into account tipare the results of the measurements of each genital organ

above, the practical application of the study of the lengthetween the three experimental groups we used an ANOVA

dynamics of structures such as the ovaries and uterine hatest and then a Tukey-Kramer test. All results are shown as

in the female domestic, would help in the design of weanirige meart SEM, and statistical significance set at(R05;

programs in which the right time to carry out this practice iB< 0.01 and K 0.001.

known, in order to not to interfere with ovarian physiology

and optimize production, in addition to recognize with

morphometry the useful life of rabbits for breeding. Th&@ESULTS

purpose of this study was to analyze the macroscopic

morphometric characteristics of ovaries, uterus and vagina

of rabbit does in their first, second and third parturition at As shown in Figure 1A, significant differences were

24 hours post-weaning in order to determine the differencksind in the average of the right ovary length between the

between parturitions. first group with respect to second and third parturition group
(P<0.05 and R 0.01, respectively). Also, average left ovary
length was significantly different between the first and

MATERIAL AND METHOD second with respect to third parturition group (P <0.001)
(Fig. 1B). On the other hand, the average total ovary length
(right and left) increased significantly as the number of

Twelve adult New Zealand breed does were includgzhrturitions increased in second and third parturition groups

in this study, non-pregnant, lactating, clinically healthy(P< 0.01 and R0.001, respectively) (Fig. 2).

obtained from a commercial farm located in Tlaxcala,

Mexico. They were kept under a controlled light-darkness Average weight of the left and right ovaries was

cycle (16 h light:8 h darkness) in individual metal cagesignificantly higher in does in their second and third

The does had free access to a commercial pellet dptrturition when compared to those in their first (P5;

(Purina®) (18% crude protein and 15.5 % crude fiber) arfék 0.01) (Fig. 3A and B). On the other hand, the average

water ad libitum. All efforts were made to minimise bothotal ovary weight (right and left) increased significantly

animal suffering and the number of animals used. Thras the number of parturitions in second and third parturition

groups were formed (n=4 per group) with lactating femalegoups (R0.001) (Fig. 4).

in their first, second or third parturition. Average live weight

of females in each group was 3.029.04, 3.31+ 0.194 Average length of the left (LUHL) and right

and 3.52+ 0.32 Kg respectively. None of the lactating(RUHL) uterine horn-cervix of the rabbits after second

females used in this study was bred. Kit weaning was carriadd third parturition decreased significantly when

out at day 30 post-partum. Females were euthanized 2émpared to that of females in their first parturitiog (P

hours after weaning by neck-breaking desensitization afd5; K0.001) (Figs. 5A and B).

immediately cutting the jugular vein. The study carried out

followed Mexican Law for the Protection of wild and The average total uterine horns-cervix length (right

domestic animals, and the Mexican Official Standardnd left) decreased significantly as the number of

NOM-033-Z00-1995. parturitions in second and third parturition groups
(P<0.001) (Fig. 6).

Afterwards, a mid-line incision was done in order

to remove the right and left ovarig@\Jarium[dextrum et Furthermore, average vagina length in females in

sinistrunj) left and right uterine horns with cervi€érnu their third parturition was greater than that of first and

uteri [dextrum et sinistruin- Cervix uter), andvagina second parturition €0.01).
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Fig. 3. A. Left Ovary Weight (LOW) and B Right Ovary Weight (ROW) in New Zealand breed does with different parturition
number at 24-hours post-weaning. Values are expressed astn®ah P <0.05 ** P <0.01. Differences were found between
groups. ANOVA Test and Tukey- Kramer post-test. €0R05 ** P<0.01).
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Fig. 4. Total Weight of Ovaries Right and Left
(TWORL) in New Zealand breed does with different
parturition number at 24-hours post-weaning. Values
are expressed as mearsE. Differences were found
between groups. ANOVA Test and Tukey- Kramer post-
test. (*** P<0.001).
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Fig. 5A. Right Uterine Horn-Cervix Length (RUHL) and B. Lett Uterine Horn-Cervix Length (LUHL) In New Zealand

Fig. 6. Total Uterine Horns-cervix Length Right and
Left (TUHLRL) in New Zealand breed does with
different parturition number at 24-hours post-
weaning. Values are expressed as meaBE.
Differences were observed between first and the other
two groups. ANOVA Test and Tukey- Kramer post-
test. .(*** P <0.001).

Fig. 7. Vagina Length (VL) in New Zealand breed
does at 24-hours post-weaning. Values are expressed
as meart SE. Difference was observed between first
and third group. ANOVA Test and Tukey- Kramer
post-test. (** P <0.01).
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Is important to highlight that the color of thetheir second parturition (3/4) had their vulva intensely
vulva of the majority of females in their firstred and the remaining doe, pale pink. All (4/4) of the
parturition (3/4) was pale pink while, in the remainindfemales in the third parturition group had their vulva
doe it was red. In contrast, the majority of females intensely red.
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DISCUSSION the vulva of the second and third parturition females suggest
that they were receptive to males, as shown in previous
studies (Diazt al; Canoet al, 2005; Ola & Oyegbade,

In this study we found that at 24-hours post-weaning012).

ovary length and weight in females in their second and third

parturition were greater than that of females in their first Estrogens have morphogenic activity on ovaries and

parturition. uterus (Baiet al, 2000), therefore increase in their
concentration induces an increase in cell proliferation in the

It is possible that the greater ovary length in femalagproductive tissue. This has been confirmed in studies in
in their second and third parturition when compared tehich it was shown that at the start of the reproductive stage
females in their first parturition is due to an increased ovaof the young doe the dimensions of the genital organs
follicle development activity in the hours after weaning. lincrease, mainly in the transitional stage before puberty, in

has been suggested that in primiparous does lactati@hation to the female’s live weight (Aragénal., 2010).

concurrent with pregnancy affects early ovary follicle

development (Fortun-Lamothet al., 2000). With this We conclude that the macroscopic morphometric

information at hand it was decided that this study woulcharacteristics of the ovaries and uterus of female breeder

utilize lactating females that were not pregnant in order tabbits at 24 hours post-weaning vary according to the
be able to assess only the effect of weaning on uterine amngmber of parturitions indicating the need for further studies
ovarian morphometric characteristics. on the impact that the time of weaning, beginning from the
first parturition on, has on the subsequent productivity of

In contrast average left and right horn-cervix lengtthe doe.

of females in their second and third parturition decreased

significantly in comparison to that of females in their first
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is known that the concentration of 173 estradiol increases
after weaning and that the proportion of females that show - - -
signs of estrus increases (Ubiigaal, 2000). These hormo- ARAGON-HERNANDEZ, J.; FLORES-PEREZ, F. '
nal and behavioral changes associated to the stimulation/ify--AL"CALLEROS, C. & PEREZ-MARTINEZ, M.~ Anali-

. - . . sIs morfométrico macroscopico de 6rganos genitales de conejas
Weam_ng c_IearIy r,eﬂeCt the |mpprtance of the time at Whlci]on diferentes partos a las 24 horas post-destetd. Morphol.,
weaning is carried out, and its effect on ovary folllclgl(g)ggl_g%l 2013.
development as well as the inhibitory effect that it has on
ovarian activity. On the other hand, the pale pink color of RESUMEN: El propdsito de este estudio fue analizar la
the vulva of the majority (3/4) of females at first parturitiormorfometria macroscépica de los ovarios, tero y vagina en cone-
before euthanasia suggests that estrogen influence on jeéisede primero, segundo y tercer parto a las 24 horas post-destete
tissues was lacking. This observation could also be relate@ el proposito de determinar si existen diferencias entre los par-
to the reduced length and weight of ovaries in first-parturitioRS: E! destete de la camada se realiz6 a los 30 dias después del
does. It is noteworthy that in females in their second al%lrto y 24 horas después fueron eutanasiadas. De cada animal se

third parturition the proportion of vulva colorin Wasremovieron los ovarios derecho e izquierdo, cuernos-cuello uterinos
P prop 9 derecho e izquierdo y la vagina y se midi6 la longitud de cada uno

inverted, the majority were red (3/4) coinciding with a greatgfe |05 ¢rganos genitales. Se encontraron diferencias significativas
average ovary length. This behavior in morphometrig |a longitud del ovario derecho entre el grupo de primer parto
dynamics of the ovary in relation to the color of the vulvgon respecto al de segundo y tercer parts (F05 y P< 0,01).

can signal the effect that the weaning stimulus has and theemas, la longitud media de ovario izquierdo fue
different way in which does respond depending if they agignificativamente diferente entre el grupo de primero y segundo
primiparous or multiparous. Furthermore, the intense red Bto con respecto al de tercer parto (P <0,001). La longitud total
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de los ovarios aumento con el nimero de partos y fue mayor enfastun-Lamothe, L.; Powers, S.; Collet, A.; Read, K. & Mariana,
grupos de segundo y tercer part&(@®01 y P< 0,001). El peso de J. C. Effects of concurrent pregnancy and lactation in rabbit
los ovarios derecho e izquierdo fue mayor en el grupo de segundo does on the growth of follicles in daughters ovari&ferid
y tercer parto al compararlo con el de primero parte Qf5; P< Rabbit Sci., 83-40, 2000.
0,01). Por otra parte, el peso total de los ovarios aumento en los
grupos de segundo y tercer partas 001). La longitud del cuer- ICVGAN (International Committee on Veterinary Gross
no-cuello uterino izquierdo y derecho de los grupos de segundo y Anatomical NomenclatureNomina Anatomica Veterinaria
tercer parto disminuy6 al compararlo con el de las hembras de 5"ed. Knoxville, World Association of Veterinary Anatomists,
primer parto (< 0,05; P< 0,001). La longitud total del cuerno- 2005.
cuello uterino izquierdo y derecho disminuy6 significativamente
en las hembras de segundo y tercer parto@@01). La longitud Knobil, N. Physiology of Reproductiof“ ed. San Diego, Academic
de la vagina de hembras de tercer parto fue mayor que la de pri- Press, 2006.
mero y segundo parto &0,01). El color de la vulva de la mayo-
ria de las hembras de primer parto (3/4) fue rosa pélido. En cdfteshreky, S. Z.; Ashmawy, N. A.; Ali Kh. A. A. & Arafa, M. M.
traste, la mayoria de las hembras en su segundo parto (3/4) presenfeeding regimen during rearing in female rabbits under
taron vulva de color rojo intenso. Todas las hembras del grupo de Egyptian environmental conditions: effect on ovarian activity
tercer parto (4/4) presentaron vulva de color rojo intenso. Se con- and embryo quality productionWorld Rabbit Science
cluye que las caracteristicas morfométricas macroscépicas de los Association Proceedings 10 th World Rabbit Congress —
ovarios, Uteros y vagina de la coneja reproductora a las 24 horas September 3 - 6, Sharm El- Sheikh —Egypt, 2012.
post-destete varian con relacion al nimero de partos.

Ola, I. & Oyegbade, M. Buck effect on rabbit oestrous: vulva colour,

PALABRAS CLAVE: Coneja; Post-destete; vaginal lumen cells and ovarian follicle populatio¥¢orid
Morfometria; Organos genitales. Rabbit Sci., 201-9, 2012.
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