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ABSTRACT
A total of 18 anestrus bitches were randomly divided into 3 groups (G-I, G-II and G-III) and 6 cyclic bitches

were considered as G-IV. Estrus was induced in G-I and G-II groups with Cabergoline @ 5 µg per kg body weight orally
till the second day of proestrual bleeding and eCG + hCG @ 20 IU/Kg b.wt for 6 days with single injection of hCG @
500 IU per bitch on day 7, respectively. G-III (anestrus control) bitches were treated with normal saline for 7days and G
IV (estrus control) bitches were allowed to exhibit estrus spontaneously. In the present study, vaginal exfoliative cytology
along with VER at estrus was recommended to predict best fertility among induced with cabergoline and cyclical estrus
exhibited bitches.
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INTRODUCTION

Bitches are non-seasonal monoestrous because they
have only one oestrus cycle during each breeding season.
There are several investigative methods for identifying
the optimal mating time in bitches including measurement
of vaginal mucus electrical resistance (VER), examination
of exfoliated vaginal cells, progesterone level and vaginal
pH. Vaginal cytology is a simple technique that can be
used by practitioners to help characterize stages of the
reproductive cycle of the bitch (Johnston et al., 2001).
Exfoliative vaginal cytology alone was not sufficient in
determining the optimal time period for mating among
some bitches (Hiemstra et al., 2001). Hence, an attempt
was made to compare the efficacy of vaginal cytology,
vaginal pH and VER to predict précise ovulation period
in bitches.

MATERIALS AND METHODS

A total of 18 clinically healthy bitches with history of
secondary anestrus and 6 cyclical healthy bitches aged
between 1.5 to 8 years (12 German shepherd and 12
Labrador) presented to the Veterinary Clinic Campus,
College of Veterinary Science, Rajendranagar and Private
Kennel located at Secunderabad were utilized for the
present study. Anestrus was identified by history of
prolonged quiescence of  estrus behavior which lasted
for 3-5 months (Noakes et al., 2001) and anestrus stage
was also confirmed by typical findings on vaginal cytology
and VER for the selection of bitches.

A total of 18 secondary anestrus confirmed bitches
by Vaginal  cytology, Vaginal pH  and VER were  selected
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and  randomly  divided  in  three  groups  i.e. Group-I,
Group-II and Group-III likewise  a total of 6 normal  estrus
exhibited bitches  were selected i.e.  Group IV. The groups
were here after referred as G-I, G-II, G-III and G-IV.

Group I (G-I):  A total  of  six  bitches  were  induced
estrus  with  cabergoline*  @5µg  per  kg body weight
orally till the second day of proestral bleeding. Group II
(G-II):  A   total of six bitches were treated I/m with eCG**
@20 IU/Kg b.wt for 6 days with single injection of hCG***
@ 500 IU per bitch on day 7. Group III (G-III): A total of
six anestrus bitches were treated with normal saline for
7days. Group IV (G-IV): A total of six cyclic bitches were
also treated with normal saline for 7 days were served
as control Group.

The ovulation was assessed based on the
parameters like percent cornified cells, vaginal pH, VER
as mentioned in the Table-1 detailed below: At the time
of ovulation, the per cent cornified cells in G-I, II, III and
IV bitches were 85.17  ±  1.14,  81.41  ±  1.54,  0.00  ±
0.00  and  86.17  ±  1.14,  respectively.  Significantly
(p<0.05) higher per cent of cornified cells were seen in
G-IV. There were no cornified cells seen in G-III.

At the time of ovulation, the vaginal  pH in bitches
was noticed  as  6.42  ±  0.06, 6.58  ± 0.05, 7.82  ±  0.03
and 6.35  ±  0.07 in  G-I, II, III and  IV  bitches,  respectively.
Significantly (p<0.05) lower pH was recorded in G-IV
bitches followed by G-I,G-II bitches  at the time of
ovulation. The vaginal pH was significantly (p<0.05)
higher in G-III bitches.

During ovulation, the VER was recorded as  483.33
±  77.35, 121.66  ±  2.07, 96.66  ± 3.33 and 566.66  ±
28.94 in  G-I, II, III and IV  bitches,  respectively  same
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trend of VER of estrus was noticed at the time of ovulation
in G-I and G-IV and lower VER  was noticed in G-II and
G-III group of bitches.

EXFOLIATIVE VAGINAL CYTOLOGY

The vulva was cleaned and vulval lips were separated
by two fingers.  A sterile swab was inserted inside to
collect a sample of vaginal cells (Johnston et al.,2001).
The swab was introduced at the dorsal commissure to
avoid the clitoral fossa. The swab was then removed and
rolled on two clean glass slides and then smears were
prepared. One slide of vaginal smear was air dried and
stained using field stain; second slide of vaginal smear
was fixed and stained using Giemsa staining. Vaginal
smears were collected on alternate days from the day
second of proestrus till the day of diestrus. The per cent
of parabasal cell, intermediate cells and cornified cells
during different phases of oestrus cycle was estimated
in spontaneous and induced groups.

VAGINAL pH

Determination of vaginal pH was done by inserting
the indicator strips (Hi Indicator pH Paper, HIMEDIA) into
vagina where it was touched to the vaginal wall for at
least 3 sec. Evaluation of different stages of oestrus cycle
was done after comparing the changes in colour of the
indicator. The vaginal mucus pH was tested every
alternate day till the day of diestrus (Ross, 2005).

VAGINAL MUCUS ELECTRICAL RESISTANCE (VER).

The vaginal mucus conductivity was measured with
Draminski Dog Ovulation Detector. The electronic
detector consisted of a measuring probe, a digital display
block where readings were taken, and the handle with
the on/off switch. The vulval lips were separated apart
and delicately inserted the probe so that its end reached
the lower depression which ought to be reached at a
length of 3/4 of the probe. When this depth was reached
some resistance was felt. The machine was carefully
rotated the entire unit through 360 degrees (a full rotation)
keeping the probe in the same position every time without
moving the probe by either withdrawing or inserting it
further so that the electrodes came into full contact with
the vaginal mucus.

The vaginal mucus conductivity was measured from
2nd day of proestrus bleeding until the occurrence of the
diestrus correlated by the appearance of parabasal cells
in vaginal cytology

RESULTS AND DISCUSSION
The per cent cornified cells, vaginal pH and VER

during different phases of oestrus cycle is presented in
the table No.1.

During estrus, the range of cornified cells were
63.00±8.32 to 70.66 ± 1.72 against 0.00 per cent in

anestrus bitches. The vaginal pH was around neutral in
estrus but highly alkaline in anestrus bitches (7.86 ± 0.02).
Similarly, the VER was higher in cabergoline induced
estrus and spontaneously estrus exhibited bitches.
Significantly (p<0.05) higher percent of cornified cells,
lower pH and higher VER were recorded during estrus
than the anestrus bitches. However regarding VER, there
were var iations wi thin the induced estrus and
spontaneously exhibited estrus. This might be due to the
change in degree of hydration of  vaginal tissue
consequent to variation in endocrine profiles.

The time and intensity of maximum cornification
varies among bitches and preclude its use to
prospectively predict the exact time of receptivity to
mating, the LH surge, or ovulation. (Johnston et al., 2001).
The optimum time for natural breeding or artif icial
insemination is the estrus stage, when per cent of
superficial and squamous cells in vaginal smears is above
80 per cent (Johnston et al., 2001 and Srinivas et al.,
2004).

Significantly (p<0.05) lower pH (acidic) was recorded
at the time of ovulation. Similar studies on vaginal pH
were also recorded by (Labib et al., 2018)  in bitches
who attributed it to a progressive decrease in estrogen
and gradual increase of progesterone levels. This
peculiarity could be regarded as species specific for the
bitch (Antonov et al., 2014).

Vaginal mucus impedance (VMI) is primari ly
in?uenced by progesterone concentrations but is also
affected by the ratio of estradiol to progesterone
concentration especially estradiol concentration (Gunzel
et al., 1986), Decreased estradiol concentration have
been reported to occur near the LH peak by Wright (1991)
and Concannon et al., (1989) study, which found no
signi?cant relationship between LH and VMI, suggest that
vaginal impedance was not controlled by estradiol
concentration. It may be that vaginal impedance was
controlled primarily by progesterone concentration or, as
it is in sheep, by the progesterone-to-estradiol
concentration ratio. The unique pattern of changing
progesterone concentrations in bitches (a result of pre-
ovulatory luteinization of follicles) could be responsible
for the unique pattern of changes in VMI, compared with
other species. (Bartlewski et al.,1999). In nut shell vaginal
parameters depend on progesterone concentration
especially the changes of vaginal electrical resistance
(Antonov et al., 2016).

However, it was noticed that there was no significant
change of VER in eCG +hCG and anestrus control
bitches when compared to other two groups. The
variations in VER could be attributed to parity (Rezac et
al., 2002), pre ovulatory LH profile, estrogen and
progesterone levels at different stages of oestrus cycle
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in mammals (Rezac, 2008). Apart from this variation could
be attributed to depth of ovulation detector positioning
(Antonov et al., 2014 and Rezac, 2008) and vaginal pH
(Georgiev et al., 2012) in bitches.

The Vaginal mucus except epithelial cells and
substances necessary for the survival of spermatozoa
usually contains electrolytes (salts of  sodium,
magnesium, calcium and other cations) which determine
its electrochemical reaction. The presence of electrolytes
leads to ionization of estrus mucus and affects its
electrical conductivity (Ahmed M et al., 2017). Based on
these characteristics of estrus mucus, methods for
determining the electrical resistance of vaginal mucosa
has been developed as a method for detecting the
optimum time for natural service or insemination (Rorrie
et al., 2002). Hence, The VER was higher during ovulation
both in cyclic (G-IV) and induced estrus (G-I).

It is concluded that at the time of ovulation the per
cent cornified cells were more than 80 per cent with acidic
vaginal pH and higher VER in bitches. Hence a
combination of these methods could be practiced to
predict fertility period in bitches to get optimum litter size.
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