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Abstract 

Anoestrus bitches were treated with 
a sustained release preparation of Leuprolide 
acetate @ 100 Ng/kg body weight followed by 
gonadorelin @ 3 flg/kg body weight on the first 
day of induced oestrus. Bitches in natural 
proestrus were studied as controls. All the 
treated animals evinced proestrual bleeding by 
4.67±0.21 days and oestrus by 12.67±0.49 
days of treatment. The duration of proestrual 
bleeding was 6.67±0.56 days which was 
significantly shorter when compared to 
8.67±0.42 days in controls. The intensity of 
proestrual bleeding and oestrus responses 
were pronounced in treated animals. There 
was no significant difference in the duration of 
oestrus, conception rate, gestation length and 
litter size between treated and control animals. 

It is concluded that bitches in 
anoestrus could be induced to fertile oestrus 
reliably and rapidly using parenteral 
administration of a sustained release 
preparation of Leuprolide acetate followed by 
gonadorelin, with a higher induction and 
conception rate with normal litter size. 
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Canines possess a unique 
reproductive biology. Sexual inactivity for 
several months after an oestrus is observed in 
non pregnant bitches due to prolonged 
dioestrus and anoestrus. The average 
interoestrus interval ranges from 5 to 12 

months. Bitches with greater than average 
interoestrus interval and with delayed puberty 
create problems in formulating an efficient 
breeding programme. 

Literature reveals the use of a variety 
of exogenous hormones and their 
combinations for induction of oestrus with 
varying results. Several regimes using 
gonadotropins (Wright, 1980; Renton et al., 
1981; Allen, 1982 and Simon, 1997) and their 
combinations with other hormones (Archbald 
et al., 1980; Tsutsui et al., 1982; Nakao et al., 
1985; Concannon, 1992 and Tsuda et al., 1995) 
have been investigated. Most of the protocols 
gave poor results and suggested further 
improvement for clinical application. 

Oestrus induction was obtained in 
bitches using pulsatile administration of GnRH 
using indwelling infusion catheters (Vanderlip 
et al., 1987; Cain et al., 1988 and Shille et al., 
1989). However the effort and expense in using 
battery operated portable pulsatile infusion 
pumps in bitches makes the method 
impractical in routine or clinical application. 

The present study was undertaken to 
estimate the efficacy of a single parenteral 
administration of a sustained release 
preparation of a GnRH analogue —Leuprolide 
acetate in inducing oestrus with optimum 
fertility and fecundity in bitches. 

Materials and Methods 

Animals for the study consisted of six 
adult healthy anoestrus bitches and six healthy 
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bitches in natural oestrus. They belonged to 
the age group of 2 to 5 years with a history of 
at least one whelping. Anoestrus bitches were 
selected based on history and confirmed by 
vaginal cytology. 

Anoestrus bitches were treated with 
a sustained release preparation of a GnRH 
analogue, Leuprolide acetate (Inj. Lupron 
depot') at the rate of 100ig/ Kg. body weight 
intramuscularly and they were closely observed 
for the onset of vaginal bleeding. Proestrus and 
oestrus were confirmed by vaginal cytology. 
Proestrual bleeding and oestrus responses like 
intensity of vulva) oedema, interest towards 
male and tail deviation reflex were graded 
according to their intensity. On the first day of 
behavioural and cytological oestrus, a potent 
GnRH agonist, gonadorelin (Inj. Fertagyl") was 
administered at the rate of 3µg/ Kg. body 
weight intramuscularly. 

All the bitches were allowed to mate 
twice with fertile males during oestrus based 

on vaginal cytology. First mating was allowed 
when the vaginal cytological picture showed 
80%superficial cells. Second mating was done 
when there was at least 10% increase in the 
number of superficial cells. Pregnancy 
diagnosis was carried out between 28 and 32 
days after the first mating by transabdominal 
palpation. Gestation length was calculated as 
the duration between the day of first mating to 
the day of whelping. The litter size in both 
groups was also assessed. 

Results and Discussion 

All the treated bitches exhibited 
proestral bleeding by 4.67±0.21 days of 
injection of leuprolide acetate. Five out of six 
animals (83.3%) in treated group exhibited high 
intensity of proestral bleeding (33.3% in control 
group) and high intensity of vulva) oedema 
(50% in control group). One animal (16.7%) in 
treated group showed medium intensity of 
proestral bleeding (66.7% in control group) and 
medium intensity of vulva) oedema (33.3% in 

Table. 1. Proestrus and oestrus response in treatment and control group of animals 

Group 
No. of 

animals 
treated 

Onset of 
proestrus 

after 
treatment 
{Days) 

Duration 

roestrus 
p{Days) 

Oestrus 
response 

~%) 

Onset of 
oestrus 
after 

treatment 
(Days) 

Duration 
of oestrus 

(Days} 

Treatment 6 4.67f0.21 6.b7f0.56a 100a 12.67f0.49 8.00t0.45a

Control 6 NA 8.67f0.42b 100a NA 8.00~0.45~ 

Figures having different superscripts in a column differ significantly (P<0.05) 

control group). One animal (16.7%) in control 
group showed low intensity of vulva) oedema. 

Treated animals exhibited proestral 
bleeding for a duration of 6.67±0.56 days 
compared to 8.67±0.42 days in control group. 
All animals exhibited oestrus according to 
behavioural and cytological findings. All the 
treated animals exhibited oestrus by 
12.67±0.49 days of treatment. The duration of 
oestrus in treated and control animals were 
8.00±0.45 days. 

Oestrus response was assessed by 
intensity of vulva) oedema, interest towards 
male and tail deviation reflex. High intensity of 
vulva) oedema was shown by 83.3% animals 
compared to 50% animals in control group. 

Five out of six (83.3%) animals in treated group 
showed high interest towards male compared 
to 66.7% animals in control group. One animal 
(16.7%) in treated group showed medium 
interest towards male compared to 33.3% 
animals in control group. All the treated animals 
exhibited tail deviation reflex compared to 
83.3% animals in control group. One animal 
(16.7%) in control group didn't exhibited tail 
deviation reflex. 

The proestrus and oestrus responses 
and their intensity in treated and control group 
of animals are presented in tables 1 and 2. 

A conception rate of 83.3% was 
obtained in treated and control animals. 
Treated animals had a gestation length of 

'Inj. Lupron depot (Takeda Chemical Industries Ltd., Osaka, Japan) — a sustained release preparation of leuprolide acetate, 
a synthetic nonapeptide analogue of naturally occurring GnRH: 3.75mg /vial 
"lnj. Fertagyl (lntervet, Holland) — an aqueous solution of gonadorelin, a synthetic GnRH: 100 Irg / ml , 
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Table 2. Intensity of proestrus and oestrus in treatment and control groups 

Parameter Scare 
Treatment group 

{n=6} 
Control group 

(n=6} 
High 5(83.3%} 2(33.3%) 

Intensity of proestrual bleeding Medium I(16.7%} 4(66.7`%) 
Low — —
High 5{83.3%} 3(50%} 

Intensity of vulval oedema Medium 1(1 b.7%) 2(33.3%} 
Low — 1(16.7%) 
High 5(83.3%) 4(66.7%) 

Interest totivards male Medium 1(16.7%) 2(33.3%) 
Low — --

Tail deviation reflex 
Present 
Absent 

6{ 100%} 
— 

5(83.3%} 
1 { 16.7%) 
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62.5±0.51 days compared to 62.0±0.71 days 
in control group. A litter size of 5.6±0.75 {4 to 
8) was produced by treated animals compared 
to 5.6±1.17 (2 to 9) in control group. Toxic 
symptoms of hyperoestrogenism and foetal 
resorptions or abortions due to premature 
regression of the induced corpora lutea were 
not observed in this study. The findings are 
summarized in table 3. 

In this study, fertile oestrus could be 
induced in 83.3% animals with a single 
intramuscular injection of a depot preparation 
of a GnRH analogue, Leuprolide acetate 
followed by a small dose of gonadorelin at the 
induced oestrus. Treated animals exhibited 
proestral bleeding in 4.67±0.21 days and 
oestrus in 12.67±0.49 days of treatment. The 
consistent and rapid onset of proestrus in all 
animals suggests that there is increased 
follicular activity in the ovaries following 
treatment. In a similar study, a proestrus 
response of 100% in GnRH treated animals 
was also reported by Inaba et al. (1998), but 
only lowered results were obtained by 
Vanderlip et al. (1987), Shille et al. (1989) and 
Concannon (1989) in their oestrus induction 
trials using GnRH. The duration of proestrus 

was much shorter in GnRH treated animals 
when compared to control animals which were 
in agreement with the earlier works of Inaba et 
al. (1998). This might be due to increased 
stimulation of ovaries leading to high 
production of oestrogens resulting in feedback 
inhibition of pituitary hormones. 

Intensity of proestrual bleeding, vulval 
oedema, interest towards male and tai l 
deviation reflex were high in treated animals. 
There was significant reduction in the duration 
of proestrus in treated animals, but there was 
no significant changes in the duration of 
oestrus between treated and control animals 
indicating a normal hormonal pattern in 
induced and natural oestrus. 

The pregnancy rate of 83.3% in 
oestrus induced animals was similar to the 
observations of Inaba et al. (1998) using GnRH 
for oestrus induction. But the results were 
higher compared to the results of Vanderlip et 
al., 1987, Cain et al., 1989 and Concannon, 
1989 using GnRH for oestrus induction. 

It was concluded that oestrus 
induction in bitches using a sustained release 
preparation of Leuprolide acetate (GnRH 

Table 3. Conception rate, gestation length and litter size in treatment and control animals 

Grvup 

Number 

animals 
treated 

Number of 
animals 

conceived 

Conception 
rate 
(/o) 

Gestation 
length 
(Days} 

Number 

anin aIs 
whelped 

Litter size 

Treatment 6 5 83.3 ~ 62.St0.51 5 5.6f0.75 

Control 6 5 83.3 62.Ot0.71 5 5.6 1.17 
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analogue) was reliable and rapid with higher 
conception rate and litter size similar to natural 
oestrous cycles. This single dose regimen was 
more effective and convenient when compared 
to other oestrus induction regimens using 
GnRH where use of continuous infusion or 
pulsatile infusion pumps was necessary. No 
adverse effects or toxic symptoms were 
evinced by the treatment regimen adopted in 
this study. 
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