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Characterization of cellular types during the estrous cycle

of the Myocastor Coypos (COYPU)

A.E Felipe. and C.P. Bianchi?

'Depto. Cs. Bioldgicas, “Depto. Fisiopatologia, Facultad de Cs. Veterinarias, UNCPBA,
(B7000GHG) Tandil, R. Argentina.

Tel.-Fax: 02293-439850

E-mail: aefelipe@vet.unicen.edu.ar

Abstract

The aim of the present study was to characterize
qualitatively and quantitatively the cellular types
observed in colpocytological samples and in the
vaginal epithelia of coypu. Colpocytological
samples were collected daily and stained with
Harris’s hematoxylin and Shorr’s stain. In order to
study the vaginal epithelial cells, samples from the
vaginal wall were obtained. Later semi-serial cuts
were made which were later stained with
haematoxylin/eosin. Eight cellular types were
differentiated in the smears: basal, parabasal, deep
intermediate, superficial intermediate, superficial
with vesicular nucleus, superficial with pyknotic
nucleus, superficial without nucleus and poly-
morphonuclear lymphocytes. When the vaginal
epithelium of the coypu was evaluated, three
cellular layers were observed: deep layer,
intermediate layer, and superficial layer.

Keywords:  coypu,
coypus, vaginal cells.

colpocytology, = Myocastor

Introduction

Coypu (M. coypus), mink and fox are the most
important species in the international fur industry. In
addition, coypu together with Agouti paca (paca),
Dasyprocta aguti (agouti) and Hydrochaeris
hydrochaeris (capybara) are considered one of the
greatest species of economical relevance. Moreover,
during the last decade, this group of rodents has
become an important topic in international plans for

promoting sustainable development (Jori, 2001;
Hardouin et al., 2003).

The cyclic changes of the reproductive system
during the estrous cycle have been reported in
several fur species (Boue et al., 2000; Finley, 1979;
Guimaraes et. al., 1997; Lépez Barbella, 1982;
Mones & Ojasti, 1986; Stenson, 1988; Valdespino
et al., 2001; Yamaguchi et al., 2006). Rodents of the
Suborder Miomorpha show short estrous cycles
(Snell, 1964) while animals belonging to the
Suborder Hystricomorpha, as M. coypus present
longer estrous cycles (Weir, 1974). Later studies
have reported that the average duration of the
estrous cycle in the coypu was 35.5 + 10.8 days with
a range of 20 to 60 days, nevertheless, a great
variability in the duration of the estrous cycles
among different animals as well as in the same
animal was observed (Felipe et al., 2001). Different
cell types have been already recognised in the coypu
vaginal smears (Felipe et. al., 2001) however, to our
knowledge there are not a morphological description
of them. Thus, the aim of the present study was to
characterize qualitatively and quantitatively the
cellular types observed in colpocytological samples
and in the vaginal epithelia of coypu obtained
during the estrous cycle.

Materials and Methods

Animals and housing conditions

18 virgin females of coypu aged 6.2 £ 0.5 months
and weighting 5.7 £ 0.3 kg were used. Females were
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kept under breeding conditions, in a partially roofed
corral and males were housed individually in
contiguous pens. Animals received food and water
ad-libitum.

Collection of colpocytological samples
Colpocytological samples were collected daily
between 11:00 and 12:00 a.m. during 6 months.
Individual disposable Pasteur pipets of 151 mm with
2 mm of diameter, loaded with 0.2 ml of
physiological solution (0.9 % sodium chloride) were
used for each animal. Pipets were introduced 5 cm
deep into the vaginal duct in order to take correctly
the samples.

Analysis of the colpocytological samples

Samples were firstly analyzed fresh, registering the
microscopic aspect of the vaginal cells, afterwards,
staining was made with routine techniques (Harris’s
hematoxylin and Shorr’s stain). Stages of the estrous
cycle were defined according with Felipe et al.
(2001). Smears were analyzed to determinate the
stages of the estrous cycle and to make a cytometric
evaluation of the different cell types.

Collection of vaginal samples
Samples from the vaginal wall were obtained from
animals belonging to different breeders. Samples

were taken between the bladder and cervix and
immediately fixed in Bouin’s in order to study the
vaginal epithelial cells. Routine techniques were
used to process the samples until embedding in
paraffin wax. Semi-serial 5 mm-thick cuts were
made and stained with haematoxylin/eosin. Each
cellular type in the epithelial layers was determined
starting from the mean of two diameters at a right
angle. A micrometric ocular incorporated to an
Olympus CHL was used to determine the mean
sizes of each cellular type and their nucleus.
Measurements were obtained at a magnification of
1000x and were expressed as the mean * SD.

Results

a. - Cells in colpocytological samples

Eight cellular types were clearly differentiated in the
smears: basal (Fig. 1 A), parabasal (Fig. 1 B), deep
intermediate (Fig. 1 C), superficial intermediate
(Fig. 1 D), superficial with vesicular nucleus (Fig. 1
E), superficial with pyknotic nucleus (Fig. 1 F),
superficial without nucleus (Fig. 1 G) and
polymorphonuclear lymphocytes (Fig. 1 H). Basal
and parabasal cells could be observed isolated or in
small groups. The characteristics of each cellular
type are showed in Table 1.

Table 1: Characteristics of the cellular types in the vaginal smears of M. coypus.

Mean Nuclei
diameter | Harris/Shorr’s Mean diameter
Cellular types Shape (pm) stain Shape (pm)
Basal Round 12.72 = bluish red Ovoid 6.06 £ 2.82
2.15
Parabasal Ovoid 14.94 + bluish red Spherical or ovoid 7.12+2.76
3.76
Deep intermediate Ovoid 21.87 £ | bluish or greenish Vesicular 11.27 +3.26
7.94
Superficial Polygonal, 2393+ red or bluish Vesicular 9.36 + 2.17
intermediate flatened 5.65 green (1).
Superficial with Polygonal, 3255+ red or sky-blue Vesicular, ovoid 5.95+2.64
vesicular nucleus squamous 8.16 (2).
Superficial with Polygonal, 4257 red Round, dotted and 417 +1.17
pyknotic nucleus squamous 5.73 hyperchromatic
Superficial without Polygonal, 39.14 + red - -
nucleus squamous 11.24

(1) In some cases with both colours in the cytoplasm.




Short communications 51

Figure 1: Cellular types observed in colpocytological samples: A.1- basal cell, A.2- parabasal cell, A.3- deep
intermediate cell; B- parabasal cell; C- deep intermediate cells; D- superficial intermediate cell; E- superficial
intermediate cell with keratinization around the nucleus; F- y G.2- superficial cells with vesicular nucleus, G.1-
superficial cell with pyknotic nucleus, H- superficial cells without nucleus. Polymorphonuclear lymphocytes are
indicated by arrows. 40X, Shorr’s stain. Bar: 10 um.
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b. - Cells in the vaginal epithelia
The following description of cellular layers was
observed in the vaginal epithelium of the coypu:

1. Deep layer: it was possible to distinguish two
cellular strata

a) The stratum of basal cells that was located along
the basal membrane and was composed of a row of
prismatic cells. These cells have a high nuclear to
cytoplasmic ratio, a big ovoid or round nucleus
(mean height = 7.6 £ 1.4 um and mean width = 3.8
+ 1.1 um) perpendicular to the surface of the
epithelium, and a small amount of basophilic
cytoplasm. The mean height of the cells was 14.8 +
1.9 um and the mean width was 4.8 + 0.6 um.

b) The stratum of parabasal cells was observed to be
formed by two to three rows of ovoid cells, with
round and vesicular nucleus (mean height = 8.2 £
0.5 pm and mean width = 59 + 0.7 pm) and
basophilic cytoplasm. Mean cells height was 14.3 +
1.8 um and the mean width was 12.4 £ 1.2 um.

2 - Intermediate layer: it was formed by 5 to 9
cellular rows and it was also possible to distinguish
two cellular strata.

a) Stratum of deep intermediate cells or transitional
intermediate cells: The cells of this stratum were
ovoid and located close to the deep layer, containing
rounded and smaller nuclei in central position (mean
height = 10.7 £ 1.1 um and mean width = 5.2 £ 0.5
pUm). The mean height of these cells was 7.1 + 0.7
pm and the mean width was 15.9 £ 2.4 ym.

b) Stratum of superficial intermediate cells that was
conformed by rows of cells close to the superficial
layer of the epithelium. The cells were slightly
flattened, with a mean height of 6.1 + 0.8 mm and a
mean width of 145 + 1.7 um. Cells nuclei had
ovoid shape and prepyknotic aspect (mean height =
4.6 + 0.5 pm and mean width = 9.5 + 0.5 pm).

3 - Superficial layer: five to eight rows of flattened
cells were observed in this layer. Cells close to the
intermediate layer had small, round, flattened or
pyknotic nuclei, with punctuate and hyperchromatic
aspect while nuclei could not be observed in the
cells of the rows close to the surface. The mean cell
height was 1.9 £ 0.8 um and the mean cell width
was of 21.3 £ 2.1 um.

Discussion

Vaginal cytology was successfully used to monitor
the reproductive status of females in several species
(Bekyurek et al., 2002; Mayora et al., 2003; Torres
Rodrigues & Vieira Ferro, 1998). Cell types found
in vaginal smears of coypu were classified as basal,
parabasal, deep intermediate, superficial
intermediate, superficial with vesicular nucleus,
superficial with pyknotic nucleus, superficial
without nucleus and polymorphonuclear
lymphocytes according to their morphological
characterristics. The types of exfoliated vaginal cells
observed in the coypu were similar to other
domestic (Ola et al., 2006; Rodgers et al., 1993;
Zourgui et al., 1976) and laboratory species
(Barfield & Beeman, 1968). Intermediate cells were
classified as small intermediate cells and large
intermediate cells according with cells sizes
reported in the chinchilla (Chinchilla lanigera)
while superficial cells were divided in partly and
completely cornified cells (Bekyurek et al. 2002).
These latter cells resemble to the superficial cells
with pyknotic nucleus cells and superficial without
nucleus cells observed, in the present study, in
coypu. Conversely to the chinchilla, smears globet
cells, metoestrum cells and foam cells were not
found in the coypu. Gablet cells were observed in
the smears of chinchillas suggesting the presence of
mucinous transformation of the superficial two or
three layers, which is a known feature of the guinea
pig (Cavia porcellus) (Deanesly, 1966), capivara
(Hydrochoerus hydrochaeris) (Nifio & Garcia,
1999) and other rodents oestrous cycle (Vrcic et al.,
1991). Meanwhile, foam cells are in relation with
the small intermediate cells or parabasal cells with
multiple, clear cytoplasmic vacuoles. And
metoestrum cells were small intermediate cells or
parabasal cells with a neutrophil in the cytoplasm
also recorded in chinchillas (Bekyurek et al., 2002).
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