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Histometric Parameters of Uterus and Vagina in Breeder
Female Rabbits on the Day After Weaning According to
the Ordinal Number of Parturitions
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SUMMARY: The objective of this study was to establish in New Zealand female rabbits, the effect of ordinal number of
parturitions on some histological parameters on the day after weaning. Tissue fragments of uterus and vagina were obtained from
females of first, second and third parturitions and were processed imbedding them in paraffin in order to do histolofyicgigtts.
microscope fields captured by a camera connected to an optic microscope, the lumen and glandular endometrial epitheiam height,
well as the thickness of vaginal and myometrium epithelium thickness were measured. From the results that were obtained it was
concluded that there are significant differences (p<0.05) in histological parameters evaluated in uterus and vagina keieen doe
different parturitions, which indicates that the number of parturitions has an effect on histometric characteristicstodigiemigans in
breeder female rabbits.
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INTRODUCTION

Epithelia that cover tubular genital organs are It is known that a predominantly estrogenic
constituted by closely related cells, which allow them tenvironment promotes epithelial and muscular tissue
function as an efficient barrier between the luminal surfadg/perplasia in the vagina and on the other hand when
and the subjacent connective tissue. This topological aadtrogen concentration is reduced, during old age, or when
anatomical interaction is essential to the carrying out of tissthee individuals are ovariectomized, there is atrophy of the
remodeling processes during different stages of the femafterus and vagina walls (Borehanal., 2002; Pessinat
reproductive cycle (Cooket al, 1997). al., 2006). After the bunnies are weaned there are changes

in the endocrine profile of the breeding doe amongst which

Estrogens and progesterone participate in structufaS concentration increase and prolactin concentration
integrity maintenance of the oviduct, and the uterine amdduction are the most notable. This hormonal environment
vaginal tissues. Both hormones regulate growth, proliferatigmomotes follicular development in the ovary and in sexual
and secretion function of reproductive tract epithelial cellseceptivity (Ubillaet al, 2000).

Likewise, the changes in concentration of these hormones

during the estrus cycle induce hemodynamic changes inthe  In rabbit farms, weaning time for bunnies depends
vascular tissue that result in the increment of permeabilign the production system that is used and generally the
of blood vessels and humid weight of the uterus (Kiml, systems are of the intensive type, with weaning carried out
2004; Vinciet al,, 2010). before 30 days of age, in semi-intensive systems between
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35 and 40 days of age and in extensive systems betwednaw for the Protection of wild and domestic animals, and
and almost 8 weeks of age (Jandstal, 2010). the Mexican Official Standard NOM-033-Z0O0-1995.
After euthanasia of the rabbits an incision was made at the

Total lactation time has been subdivided into twabdominal midline to separate uterus, vagina and ovaries.
stages. In the first stage the bunnies only ingest milk aRdagments were obtained from the middle third of the
during the second stage they consume milk together witkerus and vagina and the longitudinal middle of the ovaries
small portions of solid food. Weaning time of small rabbitand immediately introduced into a 10% buffered formalin
is a process whereby the offspring slowly change fromsalution to be set for 72 hours.
totally milk-based diet to a semisolid diet and finally when
the individual acquires the capacity to ingest solid food it Tissues were processed by paraffin inclusion
does so. As the bunnies begin the consumption of sotethnique and cut by microtome (Leica RM2125RT®);
food, the energy load of the mother starts to fall, which fsom the blocks five um thick slices were obtained and
a sign to the neural and endocrine mechanisms that reguksttined by Gomori Trichrome stain. This stain facilitates
lactation which in turn influences ovarian function andhe identification of the different tissues when carrying out
structural changes in reproductive organs. measurements. From each cut eight microscope fields were

selected for histometric analysis (Wet al, 2011).

It is necessary that current rabbit productioMeasurements were carried out with the 40X objective
schemes be evaluated in order to determine their impé#ens of an optical microscope (Motic BA310®) connected
on reproductive females’ physiology. One of these topite a digital microscopy camera (Moticam 2300®) and an
to be reviewed is the changes that occur in reproductiimage analysis software (Motic Images Plus®, version 2.0).
organs of the female rabbit at different times after weaning
in relation to the ordinal number of parturitions. Due to In each microscope field the height of the luminal
the above, the objective of this study was to establish amd glandular endometrium epithelium and the thickness
New Zealand female rabbits on the day after weaning, tbéthe myometrium and vaginalepithelium at the cranial
effect of ordinal number of parturitions on the histologicand caudal portion were measured. Measurement of the
parameters: lumen and glandular endometrial epitheliugtandular epithelium was carried out at four different sites
height and myometrium and vaginal epithelium thickness the gland.
in the cranial and caudal portions.

Primary and secondary follicles existing in the
cortical zone were counted in the histological cuts of the
MATERIAL AND METHOD ovaries of the first, second and third parturition and the
prepubescent groups with the objective 40x and with the

objective 10x tertiary type follicles in the cortical and

Twelve adult non-pregnant, lactating, clinicallymedullar zones. Groups were compared with the data
healthy, New Zealand breed does obtained from abtained from the measurements by the Kruskal Wallis
commercial farm located in Tlaxcala, Mexico wereon-parametric test (program SAS, version 9.0).
included in this study, They were kept under a controlled
light-darkness cycle (16 h light: 8 h darkness) in indivi-
dual metal cages. The does had free access to a commeRESULTS
pellet diet (Purina®) (18% crude protein and 15.5 % crude
fiber) and water ad libitum. Efforts were made to minimize
both animal suffering and the number of animals used. A Results obtained from histometry of the luminal and
total of 12 rabbit does in their first, second or thirg@landular endometrial height, thickness of myometrium
parturition with a live weight range from 3 to 3.5 Kg werand vaginal epithelium at the cranial and caudal portions
used (Three groups, n=4 per group). None of the lactatiage shown by groups under study in Table | and Figures 1
females used in this study was mated. Weaning of the litter5, where significant differences are indicated between
was carried out on day 30 post-parturition. As referencegeoups (p<0.05).
group of prepubescent rabbits of the same breed were
included (8 weeks of age) (n=3). Endometrial epithelium height was significantly less

in the second and third parturition groups as compared with

Females were euthanized 24-hours after weanitige first parturition group (p<0.05). On the other hand, the
by neck-breaking desensitization and immediately cuttirendometrial epithelium height of the group of prepubescent
the jugular vein. The study carried out followed Mexicafemales was less as compared to the first, second and third
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parturition groups (p<0.05). Endometrial glands were nc  4000- c c
found to be present in prepubescent females (Fig. 6 A a —_
B). In relation to the height of the glandular epithelium, i 800-
was less in height in the third parturition group whe'g b
compared to the first and second parturition groug = 600
(p<0.05). Myometrium thickness was less in thf,;,'
prepubescent and first parturition groups as compared §
the second and third parturition groups (p<0.05' 400+
Epithelium thickness of the anterior and caudal vagina w2
smaller in the prepubescent and first parturition groups = 200+
compared to the second and third parturition groug
(p<0.05). 0-
PP 1 2 3
20 Number of parturitions
b Fig. 3. Thickness of the muscular layer in prepubescent and adult
(o] females of first, second and third parturition. Values are expressed
—~ 154 C as an average SE. PP= prepubescent females.
£ * Different letters indicate significant difference between groups (p<0,05).
= a —
+«= 104 40+
) c
[
T 5 T 301 b d
——
e
0- : % 20-
PP 1 2 3 Q a
Number of parturitions 3
Fig. 1. Endometrial luminal epithelium height of prepubescent arkr 10~
adult females of third, second and third parturitions. Values are
expressed as an averag8E. PP= prepubescent females.
*Different letters indicate significant difference between groups (p<0,05). 0- T
PP 1 2 3
Number of parturitions
20+ Fig. 4. Thickness of the vagina epithelial lamina in its cranial portion
a a in prepubescent and adult females of first, second, and third
parturition. Values are expressed as an aveta§E. PP=
—~ 154 prepubescent females.
£ * Different letters indicate significant difference between groups (p<0,05).
=
e 10-
K=y
(V]
T 5+ Table I. Total count number of ovarian follicles in prepubescent
and adult females of first, second and third parturition.
0- Typeof follicles
1 2 3 Group* Primary Secondary  Tertiary
Number of parturitions Prepubescent 28 16 0
First parturition 30 14 3
Fig. 2. Height of endometrial gland epithelium of prepubescenisecond parturition 12 9 2
and adult females of first, second and third parturitions. The value$hjrd parturition 12 9 3

are expressed as an averadeE. PP= prepubescent females.
* Different letters indicate significant difference between groups (p<0,05jData shown as total count of follicles present in each studied group.
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30-
b b,c G
——
—
£ 201
'
% a Fig. 5. Thickness of the vagina epithelial lamina in its caudal portion
g in prepubescent and adult females of first, second, and third
% 10- parturitions. Values are expressed as an aveta§&.PP=
= prepubescent females.
* Different letters indicate significant difference between groups (p<0,05).

PP 1 2 3
Number of parturitions

Fig. 6. A. Presence of endometrial glands in adult rabbit uterus of first parturition. Gomori Trichrome stain (400X). B. Lack
of endometrial glands in prepubescent rabbit uterus. Gomori Trichrome stain (400X). Bar = 50 mm.

DISCUSSION

Ovarian activity was evidenced by consistentlynyometrial tissue, together with scarce development of
observing primary, secondary and tertiary follicles in ovariaendometrial glands (Foxcroft & Hasnain, 1973). In our study
tissue cuts of first, second and third parturition females. Innge did not find significant differences in endometrial glan-
previous study in does, it was reported that after weaningdilar epithelium height in females of first and second
a litter there is an increase in circulating estrogens, parturition, nevertheless third parturition females showed
reduction in prolactin concentration and ovarian follicletesser height. It is noteworthy that we did not observe the
development (Ubillaet al). Likewise, it is well known that presence of endometrial glands nor tertiary follicles in the
during the lactating period, ovarian follicle population isight weeks prepubescent group of females which suggests
reduced (Creenwald & Terranova, 1988). In relation to that the capacity for estrogen synthesis by ovarian follicles
reduction of endometrial luminal epithelium cells height imf females in this group is still not sufficient to activate
females of the second and third parturition in relation to thoseechanisms to regulate organization and development of
of the first parturition, it has been reported that in the albirendometrial glands. As itis known, when the uterus is under
rabbit uterine involution in postpartum females is completesstrogenic environments, growth factor synthesis is induced
until the 11th day postpartum and histologically this changgomoting local vascular development which in turn favors
is accompanied by a reduction of endometrial anan increase in oxygen and nutrient provision to the
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endometrium, and this causes cellular proliferatior& Jones, 1993; Kongt al, 2012).

Likewise, it is interesting that in prepubescent females the

endometrium did not show lymphocyte presence, which is Significant differences were found in vaginal
present in adult females that have given birth. It has beepithelium between females of different parturition ordinal
reported that lymphocyte flooding of the endometrium atumber and that was similar to what was observed in luminal
intraepithelial and interstitial levels is a process influenceahd glandular endometrial epithelium. Vaginal epithelium
by estrogens (Pérez-Martinetzal, 2002; Fahegt al, 2006; is characterized by its great sensitivity to estrogen and
AnzaldUa Arceet al, 2008). Leukocytes have a key role inprogesterone concentration changes during the different
the “cleaning” processes of the reproductive tract tissuegproductive stages. It is well known that in domestic
which can be corroborated when the uterine mucosanmmmals vaginal epithelium cells have a variation in the
infiltrated by leukocytes few hours after coitus (Bedfordpattern of exfoliated cells which is indicative of the
1965). Nevertheless, this finding cannot be interpreted @productive stage of the female (Pérez-Martieeal.,

this time and this should be analyzed in further studies 8999). When comparing adult female groups it was found
migratory dynamics of leukocytes going towards the uterdkat epithelial lamina thickness of the vagina in the caudal
after weaning and their implication on uterine immunity. and cranial sections increases with the parturition ordinal

number.
Females of first, second and third parturition
consistently had well defined muscular layers. Differences In conclusion, our findings indicate that histometric

found in myometrium layer thicknesses between females diaracteristics of uterus and vagina of New Zealand does
the first parturition group, with the second and thirdrary in relation to the parturition ordinal number, which can
parturition groups, indicate that smooth muscles responditdluence the level of follicular activity post-weaning.
the hormonal environment present during the hours after thikewise, in future studies other aspects should be taken
bunnies are weaned and that their thickness is modified witito account such as feed type, body condition, and
the parturition ordinal number. It is known that the oldereproductive handling practices of the farm.
the female and higher the parturition ordinal number the
capacity of tissues to recover their form and size is reduced.
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RESUMEN: EI objetivo del presente estudio fue determinar en conejas Nueva Zelanda el efecto del nimero ordinal de partos
sobre algunos parametros histolégicos, en el dia posterior al destete. A partir de hembras de primero, segundo y ésnbéunyiarams
fragmentos de tejido uterino y vaginal los que se procesaron mediante la técnica de inclusion en parafina para efdusialocictes
En ocho campos microscoépicos capturados con una camara conectada a un microscopio 6ptico se midio la altura del epigelio lumina
glandular del endometrio; el grosor del epitelio de la vagina y del miometrio. A partir de los resultados obtenidos secemslisyen
diferencias significativas (p<0,05) en los parametros histoldgicos evaluados en (tero y vagina entre las conejas dertisfilntosie
indica que el nimero de partos tiene un efecto sobre las caracteristicas histométricas de los 6rganos del tracto gemefal de la
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