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Abstract
Eight atlas shepherd bitch tow years old and weighing between 14 and 16 kg have received a heat induction
treatment with bromocriptine (Parlodel® 2.5 mg Breakable tablet Box of 30 tablets). The dosage adapted for the dog
was 1.25 mg/15 kg body weight per day for a heat induction. The heats were followed from the 5th day of proestrus
and during estrus to the canine clinical pathology of veterinary institute Ibn Khaldoun University of Tiaret between
January 2014 and January 2015. For the diagnosis of ovulation the vaginal smears and ultrasound of the ovaries
were combined with the proportioning of progesterone. No structural anomaly of ovaries and no genital infection
were observed on clinical examination. The aim of this study is: To answer the question: Can Bromocriptine
treatment induce ovulatory heat? All bitches (8/8) showed vulvar loss between day 21 and day 40 of Bromocriptine
treatment. 89% (7/8) bitches exhibited a significant positive chronological evolution between the progesterone blood
level and eosinophilic index and diameter of ovaries in. The ovarian diameter in 100% (8/8) bitches was 19 +/- 2.07
mm at the moment of ovulation.

Keywords: Heats; Ovulation;
Ultrasonography; Cytology

Atlas

shepherd

dog;

Ovary;

Introduction
This study is interested to the detection of ovulation in atlas
shepherd dog by employing vaginal cytology, ultrasonography of the
ovaries and the proportioning of progesterone on heat induced by on
heat induced by oral bromocriptine treatment.
In the canine species, the induction of estrus has two major
applications, in the case of impuberism for 24 months or in the
absence of heat for more than 10 months. The use of dopaminergic
substances is recommended as a first-line treatment for pathological
anoestrus (more than 7 months of interstress) [1]. The efficacy of these
molecules in the onset of estrus depends on the dose, the duration of
treatment and the anoestrus phase. The main diagnostic techniques for
the monitoring of heat are physical and laboratory examinations.
Vaginal cytology facilitates the determination of the cycle but it
remains insufficient in the precision of the moment of ovulation and
requires to be combined with the ultrasound and hormonal analyzes
which are the methods of choice for the diagnosis of estrous cycle
disorder in bitch [2,3]. The echography of the ovaries has the
advantage of directly visualizing the ovaries and the uterus without
being invasive with the proportioning of progesterone it makes it
possible to diagnose ovulation with precision and to even detect
anomalies of ovulation [4,5].

Materials and Methods
Ethical approval process
This article represents part of a doctoral study under the theme: Use
of ultrasound and vaginal cytology in the diagnosis of ovulation and
pregnancy in the bitch.
The experiment carried out at the Institute of Veterinary Sciences of
Tiaret. The Algeria, This research work, approved and validated by the
Scientific Committee of the Faculty of Sciences of Nature and Life.
University Mustapha Stambouli of Mascara, Algeria. And recorded
under the number: 12 / FSNV / 2014.
Animals: 8 apparently healthy shepherds of the atlas bitches of about
two year old and weighing between 14 and 16 kg. The animals were
dewormed, vaccinated, and maintained in an iso managemental
condition. All the bitches were nulliparous and had the first pubertal
heat since 8 months on overage and consulted at canine clinical
pathology of Veterinary Institute, Ibn Khaldoun University of Tiaret
between January 2014 and January 2015.
Heats induction: The mecule chosen for induction of heat was
Bromocriptine available in the human pharmacy known as Parlodel
2.5 mg, which was the only antiprolactinic molecule to be
commercialized in Algeria in box 30 tablet form. All the dogs selected
for this study had a confirmed anoestrus by vaginal cytology
examination which showed a clean smear; poor in cells with a few
clusters of parabasal cells on smear colored then with the trichrome of
Harris-Shorr (Kits Diagnoestrus-RAL A & B). The hormonal analyzes
showed a very low blood level (less then 2 nmol/L) of the progesterone
in the serum analyzed using the Elecsys1010 Roche® analyzer.
Each bitch received the prescribed oral dose of 1.25 mg/15 kg body
weight per day until the appearance of vulvar losses; In order to
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prevent the vomiting side effects often observed during the first week
of the beginning of the treatment the molecule was administered 6
hours before the distribution of the food.
Follow-up of heats: Once the bitch shows vulvar losses, which
indicates the onset of proestrus, a cytological follow-up was started
every 1 to 2 days from the 5th day of proestrus (the day of the onset of
heat was determined by the onset of vulvar loss) and during estrus.
Included ultrasound of the ovaries and proportioning of progesterone.
The results were recorded in paper folder for each bitch.
Vaginal cytology: A vaginal smear was prepared on blades (P-O
blades) pack of 50 slides (Reproduction Canine.eu, EARL the paragon
of the King, Bouhey-France). Fixed with the cyto-fixer (cyto RAL)
aerosol of 75 ml (Reproduction canine.eu, EARL le parangon du Roy,
Bouhey-France). Colored then with the trichrome of Harris-Shorr
(Kits Diagnoestrus-RAL R & B, Reproduction canine, EARL le
parangon du Roy, Bouhey–France).

the radial vein, once collected in a tube containing heparin; the blood
sample was dated and identified by assigning a corresponding number
to the bitch file. The serum was analyzed using the Elecsys1010 Roche®
analyzer from a private laboratory for quantitative determination.

Results
Before the start of treatment all our bitches had a confirmed
physiological anoestrus by vaginal cytology and plasma progesterone
assay. Cytology revealed small clusters of parabasal cells with absences
of red blood cells and leukocyte cells.

The eosinophilic index (EI), the presence or absence of erythrocytes
and leukocytes, the percentages of parabasal, small intermediate, large
intermediate and superficial cells were determined. The smear was
then numbered and preserved.
The blades were read using a binocular microscope (S-350
OPTIKA) with magnification x40, x100.
This gave us the following information:
•
•
•
•

The majority coloring of the smear (acidophilic or basophilic cells);
Cellular density.
The presence of erythrocytes and polymorphonuclear neutrophils
(PNN);
The aspect of the bottom of the smear.

Figure 1: Vaginal swab for the realization of a cytological smear.

For cellular "typing" on a minimum of 10 to 20 cells; the slides were
then observed at a higher magnification x100, in the areas of the smear
where the cells formed less clusters. When reading vaginal smears a
particular interest was reserved for the determination of the
eosinophilic index (EI). It is the percentage of the really keratinized
cells compared to those which could the being but are not it (large
intermediate polychromatophiles and basophilic cells). The small
intermediate cells and parabasales cells are not taken into account
[6-8]. EI=number of acidophilic cells × 100/number of basophilic cells.
Echographic examination: After a broad shearing of the abdomen
the bitch was placed in dorsal decubitus. The appearance and the
measurement of the diameter of the ovaries were made at the base of
the echographic images obtained by longitudinal and transverse
sections buy using of an electronic sectoral probe with a frequency of 6
MHz and an IMAGO.S transportable echograph. The echography of
the ovaries began from the 5th day of the proestrus (the day of the
beginning of heat was determined by the beginning of the vulvar loss)
and during the estrus. On average the examinations were practiced
during 9 days. During the echographic examinations, the following
steps were respected:
•
•
•

Topographic identification of the two ovaries.
Evaluation of the size of each ovary on longitudinal sections.
Determination of the ultrasound aspect of the ovaries.

Progesterone assay: The determination of the progesterone blood
level was achieved with a frequency of 4 to 5 blood sample per bitch
every 24 to 48 hours from the 5th day of the proestrus until the day of
the Ovulatory peak of the progesterone. The blood was collected from
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Figure 2: A view of a vaginal smear of anœstrus at magnification
x100 which shows a cluster composed of parabasal cells and
parabasal cells "in column form" (deep layer of the vaginal mucosa)
in a smear stained with Harris Shorr and a few small intermediate
cells with a slightly dirty background. Leukocytes are absent.
Eosinophilic index is less than 10%. P: parabasal cells; Pc: parabasal
cells in column Form; SI: small intermediate cells.
The rate of progesterone was on average less than 2 nmol/L.
Abdominal ultrasound of the genital system reveled no particular
abnormality was detected on the ovaries and no anomalies in the
uterus (Figures 1 and 2).
The proestrus was systematically induced in 100% (8/8) bitches. The
time of onset of vulavar losses was variable from one bitch to another,
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so 25% (2/8) bitches showed heat after 21 days of treatment. 37.5%
(3/8) showed heat after 35 days. 37.5% (3/8) showed heat after 40 days
of treatment, with an average of 32 +/- 10 days (Figure 3).

Figure 3: Vulvar loss observed in a bitche after 35 days of treatment
with Bromocriptine (Parlodel 2.5 mg).
100% (8/8) of our bitches presented a positive chronological
correlation between the eosinophilic index and the increase in the
diameter of the ovaries during the period located between the 5th day
of the proestrus and the middle of the estrus which coincides with the
period of ovulation. The diameter of the ovaries was equal to 19 ± 2.07
mm and corresponded to an eosinophilic index equal to or higher than
80% in 100% (8/8) of the bitches at the time of ovulation (Figure 4).

Figure 4: The chronological evolution of the eosinophilic index (EI)
and the diameter of the ovaries from the 5th day of prœstrus to the
day of ovulation.
87.5% (7/8) bitches presented a positively correlation between the
progression of the progesterone level and the eosinophilic index (EI)
during the period located between the 5th day of the proestrus and the
middle of the estrus which coincides with the period of ovulation
(Figure 5).
The progesterone level at the time of ovulation was located between
21.04 ± 14.53 nmol/L and 33.15 ± 15.16 nmol/L in 7 bitches (Figure 5).
Except for one bitch which showed a stable progesterone level of 9
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nmol/L during all the period of heats independently of the increase of
the éosinophilique index.

Figure 5: Chronological evolution of progesterone and eosinophilic
index (EI) from the 5th day of prœstrus to the day of ovulation.
It should be noted that keratinized acidophilic cells that reflect the
eosinophilic index (EI) were already present when progesterone was at
basal values in all bitches. When the progesterone level was at 1.70 ±
0.84 nmol/L the éosinophilique index presented an approximate
percentage of 30% (Figure 5).
87.5% (7/8) bitches presented a positive chronological evolution
between progesterone level and diameter of the ovaries from the 5th
day of proestrus to the middle of the estrus (coinciding with the day of
ovulation) (Figure 6). Except for a bitch which had a stable
progesterone level of 9 nmol/L independently of the increase of the
ovary diameter and the éosinophilique index.

Figure 6: Chronological evolution of progesterone and ovary
diameter from the 5th day of prœstrus to the day of ovulation.
Variability in the moment of expression of the peak of the
eosinophilic index was observed. 75% (6/8) of the bitches expressed
this peak between the 12th and the 15th day of the heats, 12.5% (1/8)
of the bitches at the 10th day of the heats and 12.5% (1/8) of the bitches
at the 20th day of the heats. 75% (6/8) of the bitches ovulated between
12th and the 15th day of the heats (Figures 7 and 8).
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Figure 7: A view of a vaginal smear of proestrus (beginning) at
magnification x40 which shows majority intermediate cells that
become progressively acidophilic (cells undergoing keratinization),
dirty bottom and presence of red blood cells in a smear stained with
Harris Shorr. Eosinophilic index is greater than 40%. AKc:
Acidophilic keratinized cells; Ic: large intermediate cells; Bc: blood
cells.

Figure 9: Longitudinal echographic view of the ovary in preovulatory period showing parenchyma of homogeneous texture
dominated by dominated by a hypoechogenous ovarian stroma
hand presence of a small hypoechoic cavity (pre-ovulatory follicles).
This echographic aspect indicates the presence of a follicular
activity related to an estrus. OV: ovary; F: follicle.

Discussion
The protocol of the study
First, the bitches included in the study were all breeds of atlas
shepherds dog. This choice is based on the fact that there is little or no
study concerning the reproduction in this race of dog in Algeria.

Figure 8: A view of a vaginal smear of estrus at magnification x100
which shows clusters of Large, very angular, acidophilic cells
(keratinized cells) with small nucleus, ± pycnotic. Eosinophilic
index is great than 60%.
Between the 5th day of prœstrus and the middle of the estrus 87.5%
(7/8) of the bitches showed an increasingly anechoic appearance of
their ovaries with an irregular surface accompanied by an increase in
their volume. Except for a bitch in this group who presented an
anovulatory cycle (Figure 9).

However, our sample seems restricted (8 bitches) and is certainly
not representative of the canine population. During this study 80
blades were collected, adjustments had to be made. Smears were
eliminated due to coloring problem and some due to defective swab
Some bitches have been agitated even aggressive which makes
handling difficult. These two facts led us to eliminate 19 blades. The
unavailability of necessary equipment for the proportioning of
progesterone in our institute we have to realize this proportioning in a
private laboratory.
The resolution of the ultrasound screen used for visualization of the
ovaries did not allow to properly observing the ovarian follicle, so we
referred to the determination of the diameter of the ovary in its
entirety rather than to determine that of the ovulatory follicle.

Duration of heat and time of ovulation
Vaginal cytology (Figure 1) revealed small clusters of parabasal cells
with absences of red blood cells and leukocyte cells which indicated an
anoestrus for all the bitches on smear read using a magnification of
x100 (Figure 2). However the clinical examination showed that the
bitches were in good health. The smear of an anoestrus is poor in cells
[9]. Parabasal cells and small intermediate cells are predominant
[2,10].
Ultrasound examination revealed no particular abnormality was
detected on the ovaries. No anomalies in the uterus were detected
before the start of treatment. During the anoestrus the ovaries have an
echogenicity similar to that of the neighboring structures and the
follicular structures are small, often less than 1 mm [11]. The ovaries
are small and not very visible. They have a homogeneous echogenicity
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similar to that of the renal cortex. However, at the end of the anœstrus,
at 30 days or more from the beginning of the pro-estrus, the
hypoechoic ovaries tend to increase and small follicular cavities of one
to two millimeters in diameter can be detected [12].
Blood level of the progesterone in the serum was less then on
overage 2 nmol/l which confirmed the presence of an anoestrus for all
bitches.
The induction of heat in a bitch is realized in the case of
impubérisme for 24 months or in the case of absence of heat for more
than 10 months. The use of dopaminergic substances is recommended
as a first-line treatment for pathological anoestrus (>7 months
interoestrus) [1].
Each bitches received the prescribed oral dose of 1.25 mg/15 kg
body weight per day until the appearance of vulvar losses;
Antiprolactinics are dopaminergic agonists that inhibit the secretion of
prolactin via dopamine secretion or suppression of serotonin secretion.
The use of certain antiprolactinics during pseudo-lactation decreases
the inter-estral interval of the treated bitches [1,13,14]. The use of
dopaminergic agonists in anticipation of estrus (less than 7 months
after the last heat) is very disappointing [15].
During the treatment period the bitch were consulted every 15 days;
this control included the realization of vaginal smears in order to
detect any change in the cellular structure of the vaginal mucosa.
In the last 15 days before the onset of the heats of cell clusters of
small intermediate and large intermediate cells appeared gradually on
the smear, indicating clear changes in the vaginal mucosa that are
evidence of the existence of ovarian rearrangement induced by the
administered molecule (Figure 7).
Guerin et al. [16] report that vaginal smears are good indicators in
the monitoring of the heats but are insufficient for the determination
of the ovulatory period. Similarly Van Haaften et al. [17] points out
that the eosinophilic index allows estrus to be well detected but not for
ovulation.
In contrast to bromocriptine (Parlodel®, dopaminergic molecule) or
cabergoline (Galastop®, an anti-serotonergic and dopaminergic
molecule), metterolol (Contralac®, an anti-serotonergic molecule) does
not induce estrus. The central dopaminergic effect of antiprolactinics
that seems to act favorably during this heat-inducing effect. Their
efficacy in the onset of estrus depends on dose, duration of treatment
[1,13,14].
We have seen the appearance of vulvar loss before the bitch is in
heat at different times of treatment as well 25% (2/8) bitches showed
heat after 21 days of treatment. 37.5% (3/8) showed heat after 35 days.
37.5% (3/8) showed heat after 40 days of treatment, with an average of
32 +/- 10 days (Figure 3). Proestrus and estrus were confirmed by
vaginal cytology and the increase in the eosinophilic index measured
during heat monitoring was consistent with the manifestation of the
heat (Figure 8).
Dumon [18] reports that heat is obtained after 30 to 40 days of
treatment with bromocriptine (Parlodel®) 20 μg/kg twice day. Their
effectiveness in the onset of estrus depends on the dose, the duration of
the treatment and the anoestrus stage.
The two most widely used anti-prolactinic are cabergoline at the
dose of 5 μg/kg/day until proestrus is obtained (usually for 3 weeks)
and bromocriptine 20-50 μg/kg twice daily until porestrus was
obtained (usually for 4 weeks) [1,13,18].
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A positive chronological correlation was observed between the
eosinophilic index and the increase in the diameter of the ovaries
during the period located between the 5th day of the proestrus and the
middle of the estrus which coincides with the period of ovulation
(Figure 4).
The diameter of the ovaries was equal to 19 ± 2.07 mm and
corresponded to an eosinophilic index equal to or higher than 80% in
100% (8/8) of the bitches at the time of ovulation (Figure 9).
A positively correlation was observed between the progression of
the progesterone level and the eosinophilic index (EI) during the
period located between the 5th day of the proestrus and the middle of
the estrus which coincides with the period of ovulation (Figure 5).
The progesterone level at the time of ovulation was located between
21.04 ± 14.53 nmol/L and 33.15 ± 15.16 nmol/L in 7 bitches (Figure 5).
Except for one bitch which showed a stable progesterone level of 9
nmol/L during all the period of heats independently of the increase of
the éosinophilique index.
England and Concannon [19] report that ovulation can occur
between the 5th and 30th day after the beginning of the heat. The use
of the vaginal smears must be supplemented by the determination of
the level of progesterone [2,8].
Fontbonne and Malandin [20] show that the echographic
examination on the ovaries increases only 10% the precision of
detection of ovulation compared to the proportioning of progesterone.
They also estimate that the detection of ovulation can be realized with
an echograph of standard quality by practicing daily examination for
the bitches of weight lower than 25 kg. On the other hand for the large
or the obese bitches, it seems necessary to use an echograph of higher
quality.
Marseloo et al. [21] reports that there is a good correlation between
the values of progesterone and the echographic aspect of the ovaries
during the follow-up of heats.
Vomiting was the only treatment-related side effect observed in five
bitches, this symptom disappears after 10 days of treatment. Pierson
and Samuel [1] report that the most observed side effects are vomiting
occur in 3 to 25% following treatment with anti-prolactinics.
On the other hand, we did not observe cases of hair discoloration
related to the use of bromocriptine, in contrast to cabergoline, which
induces transient skin discoloration in 25% of bitches that receive this
molecule for 14 to 45 days [1,14].
Ovulations occurred between the 12th and the 15st day of heats.
75% (6/8) of the bitches ovulated between 12th and the 15th day of the
heats on overage on the 13, 5th day of the heats. The bitches ovulate on
average on the 12th day of the heats [17].
12.5% (1/8) of the bitches ovulated at the 20th day of the heats. In a
study on bitches of all races (number not determined) only 13.3% of
bitches ovulate between the 16th and the 25th of heats [22]. There is
variability in the timing of ovulation from one bitch to another and
from one cycle to another for the same bitch [23].
Van Haaften et al. [17] report an interval of 6 to 21 days of the time
of ovulation. England and Concannon [19] report that ovulation can
occur between the 5th and 30th day after the beginning of the heat.
This variability was observed in our bitches with an interval of
ovulation of 12th to 20th day of heats.
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We did not observe a significant difference between the evolution of
the eosinophilic index and that of the progesterone level during the
heat, except for a bitch who presented a stable progesterone level
between 8.78 nmol/L and 9 nmol/L for all the period of heats despite
significant evolution of its eosinophilic index and the diameter of its
ovaries which indicated the approach of ovulation.
This leads us to conclude that the eosinophilic index as well as the
diameter of the ovaries are a good witnesses for the determination of
the phases of heat but not of the ovulation.
Several authors confirm this observation, England and Concannon
[19] report that one can have an eosinophilic index near to 100% and
are between 9 and 2 days before the ovulation. In some breeds, the
smears obtained are never characteristic of an estrus. In other races
smears characteristic of the estrus are often obtained very early during
heats where as the bitch is far from being ready to ovulate [24].
Guerin et al. [16] report that vaginal smears are good indicators in
the monitoring of the heats but are insufficient for the determination
of the ovulatory period. Similarly Van Haaften et al. [17] points out
that the eosinophilic index allows estrus to be well detected but not for
ovulation.
It was easy to follow accurately the evolution of the diameter of the
ovaries during proestrus and oestrus, however, the echographic
distinction of pre-ovulatory follicles was difficult. The same goes for
the differentiation between the preovulatory and post-ovulatory phase.
It can sometimes be difficult to distinguish the pre-ovulatory follicles
and the corpus luteum [12,25]. Of this fact it is necessary to combine
these two techniques with the proportioning of progesterone. The use
of the vaginal smears must be supplemented by the determination of
the level of progesterone [8].
It is important to note that the size and the weight of some bitches
have made the localization of the ovaries difficult during the
echographic examinations adding to that the quality of the
echographic image which did not made it possible to visualize the
follicles clearly. This fact we were obliged this to concentrate on the
determination of the size and the echographic aspect of the ovaries.
During this study we determined the moment of ovulation when the
great anechoic spherical forms disappeared and are replaced by small
structures which return the ovary less hypoechoic that during the preovulatory period (Figure 9). Concannon et al. [26] recommends to use
linear probe or sectoral with a high frequency (8 to 10 MHz) to
visualize the change of the ovary during ovulation.
Fontbonne and Malandin [20] note that in some cases the
disappearance of the follicular cavities does not observerd. They show
that the echographic examination on the ovaries increases only 10%
the precision of detection of ovulation compared to the proportioning
of progesterone. They also estimate that the detection of ovulation can
be realized with an echograph of standard quality by practicing daily
examination for the bitches of weight lower than 25 kg. On the other
hand for the large or the obese bitches, it seems necessary to use an
echograph of higher quality. Hayer et al. [25] note that echography is
useful only to follow the development of the follicles and the corpus
luteum but at the time of ovulation there are very rarely clear and
significant modifications of the ultrasound images.
Cell populations observed on vaginal smears perfectly matched the
heat phase in all our bitches. All our bitches had appositive
chorological evolution of the eosinophilic index and diameter of the
ovaries. Guerin [27] indicates the existence of differences between the
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cervical smears and the real stage of the cycle of the bitch. In another
study Guerin [27] reports that the cervical smears are good indicators
of the heat but insufficient for the determination of the ovulatory
period. Van Haaften et al. [17] specify that the eosinophilic index
makes it possible estrus to be well detected but not ovulation.
According to Hewitt and England [28] there are usually two peaks
of keratinization during heats. This has not been observed in our
bitches. All our bitches presented during the estrus an evolution of the
eosinophilic index similar to the observations of Guerin [27] who
reports that the index is from 20 to 50% the first day of the estrus and
it becomes higher than 50% during the second day.
The moment of expression of the peak of the eosinophilic index was
variable from one bitch to another. 75% (6/8) expressed this peak
between the 12th and 15th day of the heats and 12.5% (1/8) of the
bitches at the 10th day of the heats and 12.5% (1/8) of the bitches at the
20th day of the heats. In a study, Schutte [6] reports that 89% of bitches
expressed this peak at the 14ème day of cycle. 43% presented this peak
at the 10th day of the cycle. This peak of the eosinophilic index appears
between 8th and the 12th day of the cycle [7].

Determination of the progesterone level
We took as a threshold a progesterone level of 23 nmol/L which
indicate an ovulation. The progesterone level at the time of ovulation
in 7 bitches was between 21.04 +/- 14, 53 nmol/L and 33.15 +/- 15.16
nmol/L (Figures 5 and 6). At the time of ovulation, progesterone levels
significantly increased from 4 to 10 ng/ml (12.72 nmol/L to 31.8
nmol/L) [24]. Progesterone level at the time of ovulation increased
from 5 to 10 ng/ml (15.9 nmol/L to 31.8 nmol/L) [28].
In a study on 35 bitches of various races Marseloo et al. [28] reports
that the progesterone at the day of ovulation was at constant levels 6.25
+/- 1.55 ng/mL. This progesterone level is of 7.52 ± 0.33 (or 23.91
nmol/L +/- 1.04 nmol/L) [29]. It is 6 to 8 ng/ml (or 19.08 nmol/L to
25.44 nmol/L) [30]. This rate is 7 to 9 ng/ml (or 22.26 nmol/L to 28.62
nmol/L) [31]. We note that all these values are therefore concordant so
ovulation may be considered to have occurred when the maximum
threshold value has been exceeded. We also noted that bitches had a
clear individual variation of the progesterone level during the proestrus
until ovulation. Buff and Salesse [32] report that there exist very great
individual variations of the progesterone level in the bitches.
87.5% (7/8) of the bitches of this Group presented a positive
chronological evolution of the level of progesterone with the increase
of the eosinophilic index and de increase of the Ovary diameter during
the heat until the day of ovulation (Figure 5). Marseloo et al. [21]
reports that there is a goodcorrelation between the values of
progesterone and the echographic aspect of the ovaries during the
follow-up of heats.
87.5% (7/8) of the bitches showed a progesterone curve that
corresponds to the standard curves of the canine species of all breeds
[17,23].
One bitch in this group had unchanged levels of progesterone
throughout the duration of the heats (8.44 nmol/L and 9 nmol/L),
which corresponds to an anovulatory cycle. Guerin et al. [33] who
mentions in some races that vaginal smears are systematically
discordant with the progesterone dosage [34].
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Conclusion
We were interested in our study to heat induction by the use of
bromocriptine and the detection of ovulation using vaginal cytology,
ovarian ultrasound and progesterone assay. So the results show that the
use of bromocriptine to induce heat in the dog is possible and allows to
obtain ovulatory after 3 weeks of treatment on average. The use of
vaginal cytology and ultrasound of the ovaries remain techniques
inseparable from the use of the progesterone assay when precisely
locating the time of ovulation. We did not find any particularities
regarding the manifestation of heat and ovulation that can divide this
breed from other dog breeds.
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