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Abstract

The productivity of rabbit farms can be increased and become more homogeneous through 
the use of Artificial Insemination (AI). However, this possibility is limited with low 
conception in artificially inseminated does without ovulation induction. This study aimed at 
determining the conception rate of rabbit does induced with buserelin acetate and 
inseminated with extended semen at varied dilution ratio. A total number of Twenty eight 
multiparous non-lactating rabbit does were randomly allotted into four treatments housed 
individually in a completely randomised design. Rabbits were used as a teaser for semen 
collection using an artificial vagina and after semen collection and evaluation; ejaculates 
from ten bucks with more than 60% motility were pooled and extended. Forty eight hours 
before the AI, the does were hormonally synchronized (i.m) for oestrus with 20IU PMSG.  
Does in treatment 1(control) were inseminated with unextended semen without buserelin but 
injected with normal saline, while does on treatments 2, 3 and 4 were inseminated with 
extended semen in ratio 1: 1, 1:2 and 1: 3 (semen: extender), respectively and were all 
intramuscularly induced using 0.8µg of buserelin after insemination. Results showed that 
some of the does induced with buserelin acetate intramuscularly (treatments 2, 3 and 4) were 
pregnant, while none of the control rabbits was pregnant. The ratio 1: 1 extended semen 
(treatment 2) recorded the highest percentage conception (85.71%) followed by treatment 3 
(71.43%) and treatment 4 (57.14%). There was significant (P<0.05) difference in gestation 
length (32.50, 31.00 and 32.75), litter size (4.83, 8.60 and 3.25), live kits at birth (3.50, 6.60 
and 1.75) for treatments 2, 3 and 4 respectively and the average litter weight was not 
significantly different among the treatments. This study suggests that diluting semen in ratio 
1: 1 produced highest conception rate with intramuscular administration of 0.8µg buserelin 
acetate than extending semen in ratios 1: 2 and 1: 3.

Introduction
The productivity of rabbit farms has 
increased and become more homogeneous 
through the use of Artificial Insemination 
(AI), cycled production and very prolific 
genetic strains (Castellini, 2007). Ovulation 
of rabbit does is induced through a 
neurohormonal reflex initiated during 
mating (Julie and Michael, 2000). Hence, in 
the absence of a male, ovulation has to be 
induced by artificial methods (Ewuola et al., 
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2015). The ovulation inducing method most 
frequently used is an intramuscular 
injection of gonadotropin-releasing 
hormone (GnRH) or its synthetic analogues 
(Battaglini et al., 1982). Intramuscular 
injection of GnRH synthetic analogues at 
the time of AI was used in the ovulation 
induction of rabbit does more than 20 years 
ago (Rodriguez and Ubilla, 1988). In 
addition, it was found that GnRH and its 
analogues can be used repeatedly without 
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interfering the immune response of hosts 
(Adams, 1981; Kalaba and Abdel-Khalek., 
2011). However, extenders play a key role 
in long - term storage of rabbit semen, 
because they provide the nutrients needed 
for the metabolic maintenance of sperm 
cells, control the pH and the osmotic 
pressure of the medium (Castellini, 1996, 
Roca et al., 2000, Carluccio et al., 2004, El-
Kelawy et al., 2012). Rabbit semen 
e x t e n d e r  h a d  e n h a n c e d  s p e r m  
characteristics and improved fertility and 
prolificacy (El-Speiy et al., 2014). 
The aim of this study were therefore: (a) to 
determine the fertility rate of rabbit does 
induced with buserelin acetate inseminated 
with extended semen and(b) to determine 
the best dilution ratio of semen and 
extender with intramuscular administration 
of micro dose of buserelin for ovulation 
induction.

Materials and methods
Experimental Site
The study was carried out at the rabbitry 
unit of Teaching and Research Farm, 

University of Ibadan, Ibadan, Oyo State 
Nigeria.
Experimental animals and Management
Twenty eight multiparous rabbit does was 
used for this experiment and the rabbit does 
were housed individually in a single cell 
compartment of wooden cage, in open 
sided pen with good cross ventilation. The 
rabbit does were fed concentrate diet during 
the experimental period. Feed and cool 
clean water were provided ad libitum.
Semen collection, evaluation and 
extension
Semen was collected from selected active 
bucks using an artificial vagina (AV) and 
semen from each buck was pooled into a 
well labelled eppendorff tube; semen 
evaluation was carried out to determine the 
semen quality parameters. After semen 
evaluation, ejaculates from ten rabbit bucks 
with more than 60% motility and less than 
10% abnormal sperm cells were pooled and 
extended at varying dilution ratio. The 
semen was diluted at room temperature 
(27º-29ºC). See Table 1 below for 
composition of conventional extender. 

Table 1: Composition of Extender  
 Ingredients      Composition  
 

Glucose
     

58mg
 

 
Sodium citrate

     
5g

 
 

Egg yolk
     

20mls
 

 
Penicillin G

     
1mg/1000mls

 
 

Streptomycin

     
1mg/ml

 

   

All dissolve in 100mls distilled water

 Experimental layout
The twenty eight multiparous rabbit does 
were randomly allotted into four (4) 
treatments of seven does each. All the does 
w e r e  h o r m o n a l l y  s y n c h r o n i z e d  
intramuscularly for oestrus. The hormonal 
treatment consists of 20IU of PMSG per 
doe, injected intramuscularly 48 hours 
before AI. Treatment 1 serves as control (no 
induction but intramuscularly injected with 

normal saline), does on treatments 2, 3 and 4 
were induced using 0.8µg of buserelin (i.m) 
a t  0 .1mL/doe  immedia te ly  a f te r  
insemination.
Treatment 1:Unextended semen + no 
induction (Control)
Treatment 2: Extended semen (1:1) + 
Intramuscular induction
Treatment 3: Extended semen (1:2) + 
Intramuscular induction
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Treatment 4: Extended semen (1:3) + 
Intramuscular induction
Note: The ratio was semen: extender
Statistical analysis
Data were subjected to descriptive statistics 
and analysis of variance using the general 
linear model of SAS (2003) at á  and 0.05

treatment means were compared using 
Duncan's Multiple Range Test of the same 
software.

Results
The conception rate of rabbit does 
administered micro dose (0.8µg) of 
buserelin acetate intramuscularly and 
inseminated with extended semen are 
presented in Figure 1.  Some of the does 
i n d u c e d  w i t h  b u s e r e l i n  a c e t a t e  
intramuscularly (treatments 2, 3 and 4) were 
pregnant, while no conception was recorded 
in does that were control (treatment 1). The 
ratio 1: 1 extended semen (treatment 2) 
recorded the highest percentage conception 
(85.71%) followed by treatment 3 (71.43%) 
and treatment 4 (57.14%). Table 2 shows the 

mean values of gestation length, litter size, 
live kit at birth, average litter weight per doe 
and productivity index, obtained in the 
r a b b i t  d o e s  t h a t  w e r e  i n d u c e d  
intramuscularly. All the parameters were 
significantly (P<0.05) different except in 
average litter weight among the treatments. 
The highest litter size of 8.60 ±1.33 was 
recorded in does on treatment 3 while the 
lowest litter size of 3.2±1.03 was recorded 
in does on treatment 4. The does 
inseminated with 1:2 extended semen 
(treatment 3) had higher number of live kits 
at birth (6.60±1.57) and productivity index 
(614.30±94.76). Also with a lower 
gestation length (31.00 ± 0.44) and average 
litter weight (32.61±3.36) than that of 
rabbit does inseminated with extended 
semen 1:1 (treatment 2) and 1:3 (treatment 
4). There was no significant difference in 
the average litter weight across the 
treatments but rabbit does on treatment 2 
(38.89±5.66) had higher litter weight than 
that of rabbit does on treatments 3 
(32.61±3.36) and 4 (36.17±2.90). 

 

T1 = Unextended

 

Semen, T2 –

 

T4 = (Semen:

 

Extender v/v) and induced intramuscularly
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Table 2: Fertility rate of rabbit does administered 0.8µg  buserelin acetate intramuscularly and 
inseminated with extended semen  

                                                       Treatments (Different dilution ratio)  
Parameters

 
T2

 
(1:1)

 
T3

 
(1:2)

 
 
T4

 
(1:3)

 
 Litter size

 
4.83 ± 1.30a

 
8.60 ± 1.33ab

 
3.25 ± 1.03b

Gestation length (days)
 

32.50 ± 0.34a

 
31.00 ± 0.44b

 
32.75 ± 0.48a

Average litter weight (g)

 
38.89 ± 5.66

 
32.61 ± 3.36

 
36.17 ± 2.90

Live kits at birth

 

3.50 ± 1.18ab

 

6.60 ± 1.57a

 

1.75 ± 1.44b

Productivity index

 

414.30 ± 111.57ab

 

614.30 ± 94.76a

 

185.70

 

± 58.89b

ab: Means with different superscripts in the same row are significantly (P < 0.05) different

 Discussion
The use of gonadotropin releasing hormone 
(GnRH) analogue (Buserelin acetate) have 
been adjudged to be potent in inducing 
ovulation thereby increasing fertility rate in 
animal breeding programme (Quintela et 
al., 2004). 
It was observed that the intramuscular (i.m) 
administration of 0.8µg of buserelin acetate 
resulted in the conception rate of 85.71 %, 
71.43 % and 57.14 % which decreased as 
the ratio of semen to extender increased. 
This implied that rabbit semen can be 
extended up to ratio 1:2 to get conception 
rate above 70% in rabbit does. However, 
low conception rate in does inseminated 
with semen extended four times it original 
volume could be attributed to reduction in 
the number of motile sperm cells in the 
extended semen dose, since uniform 
volume of the extended semen were 
inseminated irrespective of the dilution 
ratio. This result agreed with the finding of 
El-Kelawy et al. (2012) who studied the 
viability and fertilizing ability of extended 
rabbit semen. The authors compared 
glucose-yolk citrate extender with saline 
solution and fructose-yolk tris extender at 
the dilution rate of 1 (semen) : 5 (extender) 
v/v, and concluded that the glucose-yolk 
citrate significantly depressed fertility at the 
dilution rate of 1:5 and increased the 
gestation length without affecting growth or 
pre-weaning viability. El-Speiy et al. (2014) 

have also reported that the use of extender 
as in this study usually enhanced semen 
quality and fertility in animal reproduction. 
It was also evidence in this study that none 
of the does that were not treated with 
buserelin (Treatment 1) was pregnant 
despite the fact that they were inseminated 
with unextended semen which was 
expected to  have highest  sperm 
concentration. This ascertained that 
ovulation induction is a requisite to 
conception in rabbit does under artificial 
insemination as also reported by Rodriguez 
and Ubilla (1988) and Ewuola et al. (2015).  
The gestation lengths in does on treatment 4 
(32.75±0.48) were significantly higher than 
that on treatment 2 (32.50±0.34) and 3 
(31.00±0.44). Finding from this work 
collaborates the report of El-Kelawy et al. 
(2012) who reported that extending semen 
in ratio of 1 (semen) : 5 (extender) v/v 
increased the gestation length in rabbit 
does.

Conclusion
This research work has demonstrated the 
possibility of ovulation to enhance 
conception rate and increase productivity in 
rabbits using artificial insemination 
technique. From this study, intramuscular 
administration of buserelin acetate initiates 
conception at 0.8 µg. Also the dilution ratio 
of 1: 1 (semen: extender) produced optimal 
conception when ovulation is induce with 
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the intramuscular administration of 
buserelin.
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