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Abstract: An efficient and safe protocol for induction of whelping in dogs is an important emerging option in canine reproduction as
an alternative to elective/planned caesarean.The aim of the present study was to assess the efficacy and safety of whelping induction in
advanced pregnant bitches with oral administration of mifepristone. The study was conducted in 24 bitches in advanced pregnancy
usually considered for a planned elective caesarean. These animals were administered mifepristone at the rate of 2.5-3 mg/kg late
pregnancy body weight, orally twice daily, at 8 h interval for a single day.The average time taken for induction of whelping was 23.58 +
2.47 (range 8-67) h in 23 bitches which responded positively to the protocol (95.83% response rate). Within 24 h of initial dose of
mifepristone 17 bitches (70.83 %) whelped and within 36 h five more whelped(91.6%). It was also found that the expulsion phase length
in 23 bitches which whelped averaged 3.82 + 0.47 (range 1-10) h and the percentage of still births was 10.8 per cent. The administration
of mifepristone in dogs in advanced pregnancy can be considered as a good alternative to surgical management especially when the
foetal heart rates are above critical limits and the foetal head diameter does not pose a threat by way of foeto-maternal disproportion so
as to prevent a normal whelping after induction.
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1. Background
An accurate prediction of date of whelping in the bitch can
prevent or minimize reproductive losses by appropriate
clinical interventions. Due to the variation in the timing of
ovulation, multiple breeding dates and the prolonged
longevity of canine spermatozoa in the uterus it is often
difficult to predict the whelping date. Veterinarians are often
under pressure to resort to caesarean sections especially in
precious pregnancies due to numerous requests from
anxious dog owners . The search for an efficient and safe
protocol for induction of whelping in dogs is an important
field in canine reproduction.
The average gestation period (interval from first mating to
parturition) was 63 or 64 days although it could range from
56-68 days[1]. In contrast, the gestation length defined from
pre-ovulatory LH peak was reported to be 65 + 1 day [2].
Many at times breeders may not have estimated the
progesterone profile to detect the day of LH peak and
therefore using these values for prediction is not practical.
Therefore, any stress to the dam or foetus/es during
advanced pregnancy or an abnormally prolonged gestation
may demand a planned or elective casesarean.
In bitches, during gestation, the corpora lutea are the sole
source of progesterone(P4) which is necessary for
maintaining pregnancy [3]. Prolactin and possibly
gonadoptrophic hormones have definite role in maintaining
the corpora lutea during the second half of the luteal phase
or gestation [4,5,6]. A sharp decline in the plasma P 4
concentration before whelping appears to be essential for
whelping even though the factors responsible for pre-partum
luteolysis still remains unclear [7,8].

Progesterone receptor blockers like aglepristone and
mifepristone are competitive antagonists of P4 receptor [915]. On perusal of literature it was observed that even
though mifepristone has been suggested as a drug for
induction of whelping, reports pertaining to the dose, stage
of pregnancy when the drug can be used safely for dam and
litter, time required for induction, puppy survival rates and
complications, if any, when the drug was used for clinical
induction of whelping, were scanty.
The aim of the present study was to assess the efficacy and
safety of induction of whelping in advanced pregnancy in
bitches with oral administration of mifepristone.

2. Method of Research
Case selection
The study included 24 apparently healthy bitches of different
breeds in advanced pregnancy between one to eight years of
age. The breed wise break up of animals was as follows;
Rottweiler (n = 12), Labrador (n=5) , Dachshund (n= 5) ,
German Shepherd (n=1) and Pug (n = 1).
Criteria for selection
The criteria for selection included mainly those usually
considered for a planned elective caesarean viz.,a bitch with
previous history of dystocia, to maximise puppy survival in
a particularly precious breeding, any stress to the dam or
foestus/es or an abnormally prolonged gestation. Various
stress factors for the dam included inappetence, vague signs
of illness without any progress or elevated body
temperature(considering the physiological state a
temperature above 99-100 oF was suggestive of some kind
of foetal or maternal stress). The protocol was also
performed in cases of consistently slow foetal heart rates
(<150 bpm) [16] or when the rectal temperature of the dam
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was below 99 oF where a planned elective surgery could be
safely performed[17].

respond to treatment within 24 h and a Caesarean section
had to be resorted to in that case(Figure 1).

Treatment protocol of mifepristone
After clinco-gynaecological examination, these animals
were administered mifepristone at the rate of 2.5 mg/kg late
pregnancy body weight for bitches above 20 kg and 3.0
mg/kg for those below 20 kg, orally twice daily at 8 h
interval for a single day. Those animals that did not whelp
after 24 h of initial mifepristone administration were given
oxytocin at the rate of 0.15 IU /kg body weight
subcutaneously.

Expulsion phase length

Clinical interventions to accelerate parturition
The usual clinical interventions to accelerate parturition such
as administration of 10 per cent calcium gluconate solution
at the rate of 0.5-1.5 ml/kg intravenously [18], 25 per cent
dextrose at the rate of 5-25 ml per bitch intravenously [19]
and oxytocin 2-5 IU total dose and repeated at 60-90 min
interval were resorted to, wherever necessary. Digital
manipulation or forceps delivery using whelping forceps
was done in cases where it was needed.
Observations and Follow up
The gestational age on the day of initial treatment based on
last breeding date given by the owner and the lowest foetal
heart beat (beats per minute- bpm) in each litter based on B
mode ultrasonography were recorded. The rectal
temperature of the bitches on the day of treatment and 24 h
after treatment wherever possible (only 9 animals were
presented after 24 h for reveiw) were measured.
The time taken for induction of whelping (duration in hours
from initial does of mifepristone to whelping), expulsion
phase length (time duration between first to last pup
delivery), puppies born live and stillborn were also recorded.
Statistical analysis
Statistical analysis was performed using SPSS for windows
version 21 (SPSS Inc., Chicago, USA).

3. Results
The mean gestational age of the 24 bitches in the study from
last breeding date was 64.13+0.414 (range 61-68) days at
the time of first dose of mifepristone (Table 1). The average
rectal temperature of these animals were 101.16 + 0.22
(range 99.6 to 104.0) oF . The foetal heart rates ranged from
0 - 200 (mean 135.17 + 13.19).
Time taken for induction of whelping
The average time taken for induction of whelping (delivery
of first pup) was 23.58 + 2.47 (range 8-67) h in 23 bitches
which responded positively to the protocol(95.83% response
rate). Within 24 h of initial dose of mifepristone 17 bitches
(70.83 %) whelped and within 36 h five more
whelped(91.6%). A Rottweiler which had a singleton
pregnancy took 67 h to deliver the stillborn puppy which had
feeble heart beats at the time of initial ultrasonography. One
of the bitches in which none of the foetuses exhibited any
heart beat at the time of initial ultrasonongraphy did not

It was also found that the expulsion phase length in 23
bitches which whelped averaged 3.82 + 0.47 (range 1-10) h.
Puppy viability at birth
A total of 111 puppies were produced by the 24 bitches in
the study out of which 19 were still born (17.12 % of still
birth, 82.88% live birth). Among the still births 7 puppies
were produced by two bitches in which the foetal heart rates
were nil at the time of initial ultrasonongraphy. Thus, if
these two bitches were excluded, the percentage of actual
still births (n=12) would be 10.8 per cent.
Complications or side effects
None of the bitches exhibited any complications or side
effects after administration of mifepristone.
Follow up
The average fall in rectal temperature 24 h after initial dose
of mifipristone was 1.2 + 0.24 (range 0.66 - 1.74) oF in nine
bitches which were presented for review on the following
day. Since the cases included in the study were client owned
clinical cases from distant places, most of the bitches that
responded positively to treatment were not presented for
check up on the next day.

4. Discussion
The mean gestational age of the 24 bitches in the study at the
beginning of induction trials was 64.13 + 0.414 days which
was well within the normal gestation period reported[1]. The
significant fact to be considered in this discussion is that
gestational period was calculated from the last breeding date
in view of the fact that this was the most reliable history that
could be considered. And this breeding would have taken
place three days after the first breeding.
The average temperature of these animals at the
commencement of treatment was 101.16 + 0.22 oF which
can be considered to be an elevated temperature in view of
the physiological state of the animal. Small falls in
temperature is usually observed during the last week of
pregnancy as serum P4declines and rectal temperature
decreases below baseline abruptly by 2-3 oF around 6 to 24
hours prior to whelping [20-23]. The foetal heart rates of
most of the bitches averaged 135.17 + 65.63 bpm and
therefore most of these litter were having foetalheart beats
below the critical levels suggested [16] and an immediate
surgical management was otherwise warranted.
The average time taken for delivery of first puppy after the
administration of mifepristone in 23 out of the 24 bitches
was 23.58 h. The percentage of bitches that whelped within
24 h of the first dose of mifepristone was 70.83 whereas
within 36 h, it became 91.6.The average fall in rectal
temperature 24 h after the initial dose of mifepristone was
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1.2 + 0.24 oF which indicated the possibility of a lowering of
P4 in response to its antiprogesterone effect [13,24]. Detailed
studies with regard to the hormonal profile are further
warranted.
The actual stillbirth percentage of 10.8 % observed in the
study was within the normal stillbirth percentage of 10.9 %
reported [25].It could also be inferred that if the induction is
done before the foetal heart rates reach the critical levels
puppy survival could be improved greatly.
The results of the study broadened our understanding of both
the efficacy of mifepristone in whelping induction protocols
as well as its safety from the point of view of both dam as
well as off spring wellbeing.
The present study concluded with the observation that the
administration of mifepristone in dogs in advanced
pregnancy can be considered as a good alternative to
surgical management especially when the foetal heart rates
are above critical limits and the foetal head diameter does
not pose a threat by way of foeto-maternal disproportion so
as to prevent a normal whelping after induction. However,
the role of oxytocin 24 h after the first dose of mifepristone
as well as the necessity of having a twice daily
administration of mifepristone remains to be assessed after
further research.
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