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ROLE OF hCG IN THE OESTRUS INDUCTION PROTOCOL 

USING PMSG IN THE BITCH 

Shibu Simon', K.V. Athman2 and E. Madhavan3

Commercial dog breeding has 
gained increased momentum in recent 
times. There has been a consistent 
demand for oestrus induction in 
breeding bitches which have a longer 
than average inter-oestrous period, 
those which are slow to reach puberty 
and those which do not exhibit overt 
signs of oestrus. Clinically a reliable 
method of oestrus induction could 
profitably be used to treat a variety of 
infertility disorders in the bitch. The 
premature termination of anoestrus 
may be achieved using a variety of 
agents like oestrogens, gonadotrophins, 
gonadotrophin releasing hormone 
agonists, prolactin antagonists and 
prostaglandins. 

Arnold et. al. (1989) compared 
the use of 5 or 10 days of daily Pregnant 
Mare's Serum Gonadotrophin (PMSG) 
treatment (20 IU/kg/day) before 
a single dose of 500 IU of human 
Chorionic Gonadotrophin (hCG) in 
anoestrous bitches and found that the 5 
day treatment protocol was superior to 
the other. It was also suggested that, 
the role of or requirement for hCG in 

the successful completion of follicular 
development however required detailed 
trials. The present study was therefore 
undertaken to compare efficacy of 
PMSG alone and a combination of 
PMSG and hCG on induction of 
oestrus and fertility in bitch. 

Materials and Methods 
Animals for the present 

study consisted of 18 normal healthy 
anoestrous bitches between 2 and 6 
years of age and at least 12 weeks 
after the onset of previous oestrus. 
Exfoliative vaginal cytology was used 
to confirn anoestrus in these bitches. 
These animals were assorted randomly 
into three groups such that each group 
consisted of six animals. 

The animals in group 1 were 
given PMSG (Folligon*) at the rate 
of 20 IU/kg, intra-muscularly, for 5 
consecutive days. In group II, all the 
animals were administered PMSG as 
in group I followed by a single intra-
muscular injection of 500 IU hCG 
(Chorulon**) on the fifth day. The 
group III animals were not given any 
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treatment and kept as controls. 
Vaginal cells were collected 

using a sterile glass pipette as 
described by Allen and Dagnall 
(1982). The vaginal smears were 
stained by Wright -Gielnsa stain and 
examined microscopically under high 
power objective. The epithelial cells 
were classified into 9 cell types as per 
Christie et al. (1972). The anuclear 
cell index (England, 1992) was 
arrived at by counting superficial cells 
without nucleus, superficial cells with 
small opaque nuclear remnants and 
superficial epithelial cells with nuclear 
ineinbrane only. 

The intervals from different 
treatments to the onset of pro-oestrus 
and oestrus were recorded. Tlie 
duration ofpro-oestrus and oestrus was 
noted. Vaginal cytology was correlated 
with external signs of oestrus. The 
bitches were mated with known fertile 
males every day until the female 
refused to accept the hale. In those 
of the bitches, which refused mating, 
artificial insemination (AI) was carried 
out with fresh semen using a glass 
pipette. Pregnancy diagnosis was 
carried out between 24 and 30 days 
after mating by abdominal palpation. 
Conception rate and litter size were 
recorded. 

Results and Discussion 
All animals in group I and II 

had visibly swollen, oedematous and 
firm vulva between 3 and 8 (mean 
5) days, and 2 and 8 (mean 4.3) days 

respectively. None of the animals in 
the control group showed any external 
signs during the period of study. Five 
animals each from groups I and II had 
pro-oestrual bleeding at a mean of 6 
(range 4-9) days and 6.6 (range 4 -12} 
days respectively from the beginning 
of treatment. The duration of bleeding 
in groups I and II ranged from 2 to 6 
(mean 4.4} and 4 to 7 (mean 5.4) days 
respectively. Signs of oestrus was 
shown by 83.3 per cent of animals in 
groups I and II at a mean of 12 (range 
10-14) days and 13.8 (range 11-17) 
days respectively from the onset of 
treatment. The duration of oestrus was 
found to vary from 3 to 6 (mean 4.2) 
days in group 1 and 4 to 11 (mean 5.6) 
days in group II. 

On analysis, it was revealed that 
groups I and II responded similarly with 
regard to vulval oedema, pro-oestrual 
bleeding and oestrual response. These 
observations are in general agreement 
with earlier workers (Sokolowski et al., 

1968; Thun et al., 1977; Allen, 1982 
and Arnold et al., 1989). However, 
the duration of pro-oestrus and oestrus 
was comparatively shorter than those 
reported in naturally occurring cycle 
(Concannon et al., 1989). In group 
I, the commencement of pro-oestrus 
and oestrus was slightly earlier and 
the duration of pro-oestrus and oestrus 
was shorter when compared to group 
II. The anuclear cell peak ranged from 
16 to 62 per cent in group I and 16 to 
61 per cent in group II. The peak value 
of 16 was obtained in bitches that did 
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not manifest any signs of oestrus in 
both the groups. In the remaining 

-~ animals the anuclear cell peaks were 
between 39 and 62 per cent in group 
I and between 46 and 61 per cent in 
group II. The peaks of anuclear cell 
indices observed in the present study 
were comparatively lower than those 
observed in natural oestrus by England 
(1992) and Simon et al. (1998). This 
indicates that gonadotrophin induced 
oestrus might be inferior to naturally 
occurring oestrus in the production 
of cellular changes at the vaginal 
epithelium. In group III, there was no 
definite peaks for anuclear cell indices 
during the period of study. 

t Five animals each from 
group I and II showed interest in 
male dogs and accepted the male. In 
the sixth animal in both the groups 
artificial insemination was carried out. 
Although conception rates of 66.7 and 
50 per cent were obtained respectively 
in groups I and II, the actual whelping 
rates in these two groups were only 50 
and 33.3 per cent respectively (Table). 
This might be due to the low 

progesterone production by the induced 
corpora lutea. A similar observation 
was made by Renton et al. (1984) who 
reported that pregnancy appeared to 
progress normally for 5 weeks, but 
thereafter abdominal distension and 
mammary development regressed. 
Statistical analysis of whelping rates 
revealed that the difference between 
groups I and II were not statistically 
significant (P > 0.05). 

The average litter size in group 
I and II was 3.3 and 2.5 respectively. 
The reduced litter size after oestrus 
induction might be due to lack of 
development of sufficient number of 
follicles, reduced rate of ovulation or 
lack of maintenance of progesterone 
production by the induced corpora 
lutea as reported by Allen (1982). 

The results of the present study 
demonstrate that bitches in anoestrus 
could be induced to come into oestrus 
with PMSG alone or in combination 
with hCG with fairly good conception 
rate. Since a better conception and 
litter size were obtained with PMSG 
alone and the cost of treatment is less 

Table. Conception rate 

Group Conception rate Whelping rate Litter size 

Range Mean 

Group I 66.7% (4/6) 50% (3/6) 1 - 6 3.3 

Group II 50% (3/6) 33.3% (2/6) 1 - 4 2.5 

Group III Nil (0/6) Nil (0/6) - - 
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in the protocol, it is preferred over 
a combination of PMSG and hCG. 
Moreover, Barta et al. (1986) found that 
hCG was unable to prevent premature 
luteolysis of induced corpora lutea in 
the anoestrous bitch. However, the 
requirement of hCG at later stages for 
stimulating production of progesterone 
needs to be established after detailed 
studies. 

Summary 
With a view to ascertain the 

role of human chorionic gonadotrophin 
in the oestrus induction protocol using 
pregnant mare's serum gonadotrophin 
in the bitch, a study was undertaken 
wherein hCG was provided or withheld 
after PMSG treatment. Eighteen 
anoestrous bitches were randomly 
allotted to three groups of six each. 
While group I received 20 IU/kg of 
PMSG for five consecutive days, 
group II received PMSG at the same 
rate as group I but followed by 500 
IU of hCG on the fifth day. Group III 
served as untreated control. Natural 
service/artificial insemination with 
fresh semen was carried out during 
the induced oestrus based on external 
signs, exfoliative vaginal cytology 
and receptivity. Although conception 
rates of 66.7 and 50 per cent were 
obtained respectively in groups I and 
II, the whelping rates in these two 
groups were only 50 and 33.3 per cent 
respectively. None of the animals in the 
control group conceived. These results 
suggest that treatment with PMSG 

alone is preferred over a combination 
of PMSG and hCG. However, the 
requirement of hCG at later stages 
needs to be established after detailed 
studies. 
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