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ABSTRACT 
 

Twenty four sexually matured (8 months old) healthy male rabbits (bucks) were used to determine the effect of 

Gonadotrophin (Diclair®)) on semen characteristics, body conformation and hormonal profile. The 24 bucks were 

divided into 4 treatment groups of 6 bucks per group identified as T1 (control), administered with 1.00ml physiological 

saline, T2, administered with 9.00 I. U Diclair®, and T3 administered with 13.50 I.U Diclair®, with one buck per 

replicate in a Completely Randomized Design (CRD). The injections were divided into 3 doses each and administered 

intramuscularly in the thigh for three consecutive days. Semen was collected twice one week after Diclair® 

administration and continued twice a week for 9 weeks using artificial vagina. Four rabbits were randomly selected 

from each treatment group and bled one week after Diclair® injections to collect blood for hormonal assay. Sixty five 

days after Diclair® injections, measurements for body conformation were made using a measuring tape. The results 

showed that were significant differences (P0.05) among the treatment groups in all the parameters for semen quality; 

semen volume, semen pH, individual motility, sperm concentration, proportions of live, normal, abnormal and dead 

sperm cells. The results further showed that there were significant differences (P0.05) among the treatment groups in 

final body weight, weight gain and all the parameters for body conformation: body length, head length, ear Length, tail 

length, hip width, heart girth, withers height, except initial body weight which was similar (P0.05) among the 

treatment groups. Similarly, the results showed that there were significant differences (P0.05) among the treatment 

groups in follicles stimulating hormone(FSH), luteinizing hormone(LH) and testosterone levels. The results of this 

study suggest that Diclair® enhanced semen quality and body conformation of the rabbit bucks and was not detrimental 

to the hormonal profile of the bucks.  
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INTRODUCTION 

 

The common rabbit (Oryctologus cunniculus) is a 

species of rabbit native to south Western Europe (spain 

and Portugal) and north west Africa (Hoffman and Smith, 

2005). It has been widely introduced elsewhere often with 

devastating effects on local biodiversity. The New 

Zealand white rabbit is an exotic breed that survives in 

tropical environment. It is a heavy breed that weighs 

about 4.1-4.5 kg at maturity (Fielding, 1991). They have 

white fur that covers every part of the body with shiny 

eyes. They are commercial meat type and reach puberty at 

about 5-6 months of age (CCAC, 1980).  

Over the years, animal scientists all the world have 

been carrying out experiments in order to improve the 

sustainability of livestock production. In order to carry out 

any sustainable improvement in livestock, there should be 

methods of ensuring the repeatability and multiplication 

of desired traits in subsequent generations. Reproduction 

is a vital factor in determining the efficiency of animal 

production and its performance is closely related to 

profitability in livestock interposes (Iheukwumere et al., 

2008). An important prerequisite for the sustainability of 

livestock is effective reproductive performance, which is 

necessary for the production of commodities of interest as 

well as provision of replacement animals. In view of the 

increasing use of livestock for specialized production, 

there is need for more practical and better control methods 

of reproduction. It is generally agreed that follicle 

stimulating hormone (FSH) controls somniferous tubule 

growth and differentiation in male and that luteinizing 

hormone (LH) affects the interstitial leydig cells which 

produce steroid hormones, increase level of testosterone 

which stimulates spermatogenesis (Brackett, 2005).  
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Diclair®, also known as Humegon or mentrophin and 

with similar constituent as plusset® is a gonadotrophin 

preparation lyophilized in vials containing a mixture of 

follicle stimulating hormone and luterinzing hormone in a 

ration 1:1 (Dixom and Hopkins, 1996)). Follicle 

stimulating hormone and LH present in Diclair® play vital 

roles in the initiation of spermatogenesis. The hormone 

preparation is cheap, readily available and does not 

require cold chain storage (Iheukwumere, 2005).  

It has not been determined if the administration of the 

hormone preparation for spermatogenesis and semen 

production would induce any side effects on hormonal 

profile and body conformation of the bucks. This study 

was therefore carried out to determine the effect of 

Diclair® administration on the semen quality, hormonal 

profile and body conformation of New zealand white 

bucks. 

 

MATERIALS AND METHODS 

 

Experimental animals and their management  

Twenty - four healthy sexually matured male rabbits 

of the New Zealand white breed aged 8 months were used 

for this study. The rabbits were purchased from the local 

farms and housed in clean hutches. Each animal was kept 

in a single hutch of 50 by 50 cm3 and each hutch tagged 

for easy identification of the rabbit for the experiment. 

The house was naturally ventilated. The animals were 

dewormed two times within the experimental period. The 

actual experimental period lasted for complete 70 days. 

Routine inspection for cleanliness was carri0ed out. 

Freshly cut forage consisting of Panicum maximum, 

Pennisetun purpureum and Centrosema pubescens was 

fed as basal diet and a concentrate ration of Grower Mash 

was used as supplement. The animals were fed three times 

daily. Water was given ad libitum to the animals.  

 

Experimental design and drug administration  

The twenty – four male rabbits were divided into 4 

treatment groups consisting of 6 rabbits per group with 

one rabbit per replicate in a Completely Randomized 

Design (CRD). These groups were assigned to 4 levels of 

Diclair® as treatments. The levels of Diclair® were 

0.001.U, 9.00i.u, 13.50 I.U and 18.00i.u Diclair® 

represented as T1, T2, T3 and T4 respectively. T1, which 

contained no Diclair® served as the control. The bucks 

were treated by intramuscular injection. The injections 

were as follows.  

Diclair® was supplied in 2 vials, each vial containing 

FSH 75 i.u and LH 75 i.u. The content of the first vial was 

dissolved in 1ml of physiological saline solution 

immediately proor to use, resulting in a solution DFSH 75 

i.u plus DLH 75 I.U per ml.  

Group T1 received 1.00ml of physiological saline for 3 days  

Group T2   received on:  

Day 1. 1.50 i.u of DFSH and 1.50 i.u of DLH (0.02ml)  

Day 2: 1.50i.u of DFSH and 1.50.i.u of DLH (0.02ml)  

Day 3: 1.50 i.u of DFSH and 1.50 i.u DLH (0.02ml) 

Total: 9.00 i.u of DFSH and DLH (0.06ml)  

Group T3 received on:  

Day 1: 2.25 i.u of DFSH and 2.25 i.u of DLH (0.03ml) 

Day 2: 2.25 i.uof DFSH and 2.25 i.u of DLH (0.03ml)  

Day 3: 2.25 i.u of DFSH and 2.25 of DLH (0.03ml)  

Total: 13.50 i.u of DFSH and DLH (0.09ml)  

Group T4 received on:  

Day 1: 3.00 i.u of DFSH and 3.00 i.u of DLH (0.04ml)  

Day 2: 3.00 i.u of DFSH and 3.00 i.u of DLH (0.04ml)  

Day 3: 3.00 i.u of DFSH and 3.00 i.u of DLH (0.04ml)  

Total: 18.00 i.u of DFSH and DLH (0.12ml)  

Diclair® treatments were administered intramuscularly on 

the hind leg (thigh) of each rabbit using a one ml syringe 

with 0.01 ml graduation.  

 

Semen collection and evaluation 

Semen collection was done using artificial vagina 

(AV) as described by (Herbert et al., 2002) one week after 

Diclai® treatment and continued at two weeks interval for 

9weeks. Using this method, ejaculate was collected from 

each male rabbit between 8.00am and 9.00am. This was to 

ensure that quality semen was obtained. A mature cycling 

doe was used to tease the buck which made him thrust in 

an attempt at intermission. At that point, a pre-warmed 

artificial vagina was carefully introduced from the side 

making contact with the erect penis of the buck which at 

the touch of the warm, slim pore of the AV made a deep 

thrust and ejaculated in a matter of seconds. Prior to 

semen collection, the AV was warmed for about 10-15 

minutes in warm water at 500C in a thermo flask. 

Thereafter it was blotted dry with serviette. The AV was 

lubricated with glycerol which is a heavy organic solvent 

that does not contaminate semen when it is in contact with 

it and at the same time retains heat. Care was however, 

taken not to allow the AV to get hot as this would result in 

decreased efficiency of semen collection.  

Semen evaluation was done as promptly as possible 

post collection as described by Rodriguez – Martnez and 

Barth (2007) for qualitative and quantitative parameters 

such as semen volume, semen pH, sperm concentration, 

sperm motility, live sperm percentage, dead sperm 

percentage.  

 

Body conformation 

The body weights of the rabbits were measured in 

kilogram using a 50kg weighing balance. The parameters 

for body conformation: body length, hip width, heart 

girth, withers height, head length, ear length and tail 

length were measured in centimeter (cm) using a 

measuring tape.  

 

Hormonal assay 

Blood sample (5ml each) were obtained with needle 

and syringe by jugular vein puncture of the 24 male 

rabbits on day 7 after the Diclair® injection for 

testosterone, FSH and LH evaluation. It was cooled 

immediately in iced water and transferred to the 

laboratory, refrigerated at 40C for 1 hour and the serum 

separated by centrifugation at 5,000rpm for 10 minutes. 

The serum was stored immediately at -200C until enzyme 

immune assayed (EIA) for testosterone, FSH and LH as 

described by Micallef et al. (1995). 

 

Data analysis 

Data obtained on semen characteristics, body 

conformation and hormonal profile of the male rabbits 

were subjected to analysis of variance (ANOVA) using 

the techniques of steel and Torrie (1980). Significant 
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treatment means were separated using Duncan’s New 

Multiple Range Test as described by Obi (1990). 

 

RESULTS AND DISCUSSION 

 

The results of semen characteristics of mature male 

rabbits (bucks) treated with gonadotrophin (Dicair®) are 

shown on Table 1. There were significant differences 

(P0.05) among the treatment groups in semen volume, 

pH, individual motility, sperm concentration, percentages 

of live and dead sperm cells, normal and abnormal sperm 

cells.  

Rabbits on T2 recorded the highest value of 0.41ml in 

semen volume and this differed significantly (P0.05) 

from rabbits on T1 and T3 and T4. Rabbits on T1 and T3 

were similar (P0.05) to each other in semen volume, but 

differed significantly (P0.05)   from rabbits on T4. The 

highest value for semen volume obtained in this study was 

within the range of 0.41–0.57 reported in rabbits 

(Ogbuewu et al., 2009).  

Rabbits on T3 recorded the highest value of 8.17 in 

pH and this different significantly (P0.05)   from rabbits 

on T1, T2 and T4 which were similar (P0.05) to each 

other in semen pH. The values for semen pH obtained in 

this study were within the normal range of 7-8 reported by 

Meacham (2002). The comparable semen pH values were 

an indication that Diclair® administration to bucks did not 

affect semen acid – alkaline equilibrium adversely 

(Ogbuewu et al., 2009).  

The measured pH can depend on the length of time 

since ejaculation and it tends to increase shortly after 

ejaculation (Meacham, 2002).  

Bucks on T4 recorded the highest value of 80.13 % in 

individual motility and this differed significantly (P0.05) 

from bucks on T1, T2 and T3. Bucks on T2 and T3 were 

similar (P0.05) to each other in individual motility, but 

they differed significantly (P0.05) from bucks on T1. The 

values for individual motility obtained in this study were 

within the mean value 73.9% reported in rabbits (Bah, 

2001), except bucks on T1 whose individual motility was 

lower than 73.9%. 

There were no significant differences (P0.05) 

among bucks on T4, T3 and T2 in sperm concentration. 

The values for sperm concentration obtained in this study 

were within the range of 0.70 – 0.86 (x 10 6/ml) reported  

in rabbit bucks (Ogbuewu et al., 2009), except bucks on 

T1 whose sperm concentration value was lower than this 

range. The highest sperm concentration value obtained in 

this study (0.90 x 10 6/ml) was lower than the range of 

1.20-2.00 (x 10 6/ml) reported in rabbit bucks (Chinchilla) 

fed on different planes of soy meal (Oyeyemi and 

Okediran, 2007). The differences in sperm concentration 

could be due to nutrition, breed, age, ambient temperature, 

frequency of semen collection and drug administration 

(Abu et al., 2006). 

Bucks on T4 recorded the highest value of 80.16% in 

percentage live sperm cells and this differed significantly 

(P0.05) from bucks on T1 which were similar (P0.05) to 

bucks on T2 in percentage live sperm cells. There were no 

significant differences (P0.05) among bucks on T4, T3 

and T2 in percentage live sperm cells.  

The highest value in percentage live sperm cells 

obtained in this study was lower than the value 94% 

reported in rabbit bucks (Peters et al., 2008).  

Bucks on T4 recorded the highest value of 90. 10% in 

percentage normal sperm cells and this differed 

significantly (P0.05) from bucks on T1, T2 and T3. Bucks 

on T1 and T3 were similar (P0.05) to each other in 

percentage normal sperm cells, but they differed 

significantly (P0.05)   from bucks on T2. It is suggested 

that high percentages of live sperm cells and normal 

sperm cells are vital for high fertility (Abu et al., 2006).  

Buck on T1 recorded the highest percentage of 

abnormal sperm cells. (20.37%) and this differed 

significantly (P0.05) from bucks on T2 and T4 which 

were also significantly different (P0.05) from each other 

in percentage abnormal sperm cells. There was no 

significant difference (P>0.05) between bucks on T1 and 

T3 in percentage of abnormal sperm cells. The lowest 

score in percentage abnormal sperm cells was observed in 

bucks on T4 (10.10%). Neck abnormalities were numerous 

followed by tail and mid piece abnormalities. 

Iheukwumere and Okere (1990) pointed out that the neck 

is the most fragile part of the spermatozoa and may be 

broken while handling semen when making smears. 

Bucks on T2 recorded the highest percentage of dead 

sperm cells (15.07%) and this differed significant 

(P0.05)   from bucks on T1, T3 and T4 which were similar 

(P0.05) to each other in percentage dead sperm cells. 

The lowest score in percentage dead sperm cells was 

observed in bucks on T3 (10.13%). 

 

Table 1: Effect of Gonadotrophin (Diclair®) administration on semen characteristics of Mature Male New Zealand White Rabbits  

Parameters 

 

Treatment (Diclair® i.u) 

T1 T2 T3 T4  

 

Semen Volume (ml) 

pH 

0.00 

0.30b 

7.10b 

9.00 

0.4 1a 

7.13b 

13.50 

0.32b 

8.17a 

18.00 

0.22c 

7.10b 

SEM 

0.05 

0.24 

Colour                     milky-white milky-white milky-white milky- white  

Individual 

Motility (%) 

Sperm Concentration (x106/ml) 

Proportion of live Sperm cells (%) 

Proportion of normal Sperm cells (%) 

Proportion of abnormal Sperm cells (%) 

Proportion of dead Sperm cells (%) 

 

70.10c 

0.45b 

34.80b 

80.50c 

20.37a 

10.43b 

 

75.47b 

0.70a 

55.30ab 

85.40b 

15.10b 

15.07a 

 

75.07b 

0.75a 

65.22a 

80.10c 

20.10a 

10.13b 

 

80.13a 

0.90a 

80.16a 

90.10a 

10.10c 

10.17b 

 

0.18 

0.09 

8.98 

0.25 

0.19 

0.19 

abc: Means within row having different superscript are significantly (P 0.05) different.   SEM = standard error of means; Buck on 

T4 recorded the highest value of 0.90 (x10 6/ml) in sperm concentration and this differed significantly (P0.05) from bucks on T1. 



Inter J Agri Biosci, 2016, 4(6): 260-265. 
 

 263 

Table 2: Effect of gonadotrophin (Diclair®) on body 

conformation of mature male new zealand white rabbits 

Parameters 

 

Treatment (Diclair®i.u) 

T1 T2 T3 T4  

 

Bodyweight (kg) 

Head length (cm) 

Ear length (cm) 

Tail length (cm) 

Body length (cm) 

Hip width (cm) 

Heart girth (cm) 

0.00 

3.57b 

10.15b 

10.18b 

7.50b 

28.10d 

24.27c 

14.67b 

9.00 

3.62b 

10.16ab 

10.21b 

7.52ab 

29.67c 

25.60b 

15.33b 

13.50 

3.64a 

10.17ab 

10.30ab 

7.53ab 

32.67b 

31.43a 

16.30b 

18.00 

3.73a 

10.19a 

10.42a 

7.55a 

34.67a 

31.63a 

17.20a 

SEM 

0.03 

0.01 

0.05 

0.01 

0.24 

0.09 

0.18 
ab: Means within row having different superscripts are 

significantly (P0.05) different.SEM= Standard error of means. 

 
Table 3: Effect of gonadotrophin (Diclair®) on hormonal profile 

of mature male new zealand white rabbits 

Parameters 

 

Treatment (Diclair® i.u). 

T1 T2 T3 T4  

 

FSH (iu/l) 

0.00 

10.26b 

9.00 

9.75c 

13.50 

11.21a 

18.00 

9.88c 

SEM 

0.09 

LH (iu/l) 6.21b 6.24b 6.90a 6.80a 0.04 

Testosterone (ng/ml) 19.29a 10.04b 11.09b 12.02b 2.06 
 abc: Means within row having different superscripts are 

significantly (P0.05) different.SEM= Standard error of means. 

 

The observation in this study that the group that 

received highest dose of the test drug recorded the highest 

percentage of live sperm cells, normal sperm cells and 

lowest percentage of abnormal sperm cells and dead 

sperm cells suggests that a high doses of the drug such as 

18.00 i.u/buck within 3 days given in this study could 

have high capacity for induction of spermatogenesis, 

improvement of semen quality and high reproductive 

performance in bucks.  

The colour of the semen collected from individual 

bucks was milky-white. The consistency was a dense 

opaque suspension   (viscous). Variations in colour and 

consistency of semen are due to the degree of 

contamination from the cloaca during semen collection 

(Omeje and Marire, 1990).  

The results of body conformation of rabbit bucks 

treated with gonadotrophin (Dicliar®) are shown in Table 

2. There were significant differences (P0.05) among the  

treatment groups in body weight, body length, Head 

length, ear length, tail length, hip width and heart girth.      

Bucks on T4 had the highest body weight (3.73kg) 

and this differed significantly (P0.05)   from bucks on T1 

and T2 which were similar (P0.05)   to each other in 

body weight. There was no significant difference (P0.05)   

between bucks on T4 and T3 in body weight. The values 

for body weight obtained in this study were higher than in 

mean value of 1.78kg reported in domestic male rabbits in 

humid tropical southern Nigeria (Ebegbulem, 2012). This 

disparity in body weight could be attributed to breed, 

nutritional status and drug administration.  

Bucks on T4 had the highest value of 10.19cm in head 

length and this differed significantly (P0.05) from bucks 

on T1 which were similar (P0.05)   to bucks on T2 and T3 

in head lenghth. There were no significant differences 

(P0.05)   among bucks on T4, T3 and T2 in head length. 

The values for head length obtained in this study were 

comparable to the mean value of 10.17+ 0.22cm reported 

in domestic male rabbits (Ebegbulem 2012).    

Bucks on T4 had the highest value of 10.42cm in ear 

length and this differed significantly (P0.05) from bucks 

on T1 and T2 which were similar (P0.05) to each other 

and also similar (P0.05) to bucks on T3 in ear length. 

There was no significant difference (P0.05) between 

bucks on T4 and T3 in ear length. The values for ear length 

obtained in this study were comparable to the mean value 

of 10.29 + 0.19cm reported in male rabbits (Ebegbulem, 

2012).  

Bucks on T4 had the highest value of 7.55cm in tail 

length and this differed significantly (P0.05) from bucks 

on T1 which were similar (P0.05) to bucks on T2 and T3 

in tail length. There were no significant differences 

(P0.05) among bucks on T4, T3 and T2 in tail length. The 

values for tail length obtained in this study were within 

the mean value of 7.52 + 0.26cm reported in rabbit bucks 

(Ebegbulem, 2012). 

Bucks on T4 had the highest value of 34.67cm in 

body length and this differed significantly (P0.05) from 

bucks on T1, T2 and T3 which were also significantly 

different (P0.05) from each in body length. The values 

for body length obtained in this study were higher than the 

mean value 26.78±0.63cm reported in bucks (Ebegbulem, 

2012).  

Bucks on T4 had the highest value of 31.63cm in hip 

width and this differed significantly (P0.05) from bucks 

on T1 and T2 which were also significantly different 

(P0.05) from each other in hip width values. The lowest 

value in hip width was observed in bucks on T1 

(24.27cm).  

Bucks on T4 had the highest value of 17.20com in 

heart girth and this differed significantly (P0.05) from 

bucks onT1, T2 and T3 which were similar (P0.05) to 

each other in heart girth values. The lowest value of 

14.67cm in heart girth was observed in bucks on T1. The 

heart girth values obtained in this study were lower than 

the mean value 22.17+0.53 reported in rabbit bucks 

(Ebegbulem, 2012).  

The results of hormonal profile of mature male 

rabbits treated with gonadotrophin (Diclair®) are shown in 

Table 3. There were significant differences (P<0.05) 

among the treatment groups in follicle stimulating 

hormone (FSH), Luteinizing hormone (LH) and 

testosterone values.  

Bucks on T3 recorded the highest value of 11.21 

(iu/L) in FSH and this differed significantly. (P0.05) 

form bucks on T1, T2 and T4. Bucks on T2 and T4 were 

similar (P0.05) to each other in FSH vaues, but they 

differed significantly (P<0.05) from bucks on T1. The 

lowest value in FSH was observed in bucks on T2 (9.76 

iu/L). The observation in this study that the FSH value in 

the bucks treated with 13.50ml Diclair® was higher 

(P0.05) than in the group that received higher dose of the 

drug suggest that a high dose of the drug such as 

18.00ml/buck within 3 days given in this study could 

excite suppressive effect on the hypothalamus. This 

observation is in agreement with the report of 

Iheukwumre (2005) in goats. 

Buck on T3 recorded the highest value of 6.90 iu/l in 

LH and this differed significantly (P0.05) from bucks 

and T1 and T2 which were similar (P0.05)   to each other 
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in LH values. There was no significant difference 

(P0.05)   between bucks on T3 and T4 in LH values. The 

lowest value in LH was observed in bucks on T1 (6.21 

iu/L). The results obtained from this study showed that the 

administration of Diclair® stimulated higher levels of LH 

in the bucks. It is common knowledge that LH as 

interstitial cell stimulating hormone (ICSH) stimulates the 

interstitial cells of leydig to produce testosterone which 

facilitates the process of spermatogenesis (Herbert et al., 

2000).  

Buck on T1 had the highest value of 19.29 (ng/ml) in 

testosterone which differed significantly (P0.05) from 

buck on T2, T3 and T4 which were similar (P>0.05) to 

each other in testosterone values. The testosterone values 

obtained in this study were higher than the range of 3.15-

5.90 ng/ml reported in rabbit bucks treated with Pergonal® 

(Iheukwumere et al., 2008). However, the testosterone 

values obtained in this study were within the normal range 

of 0-20 ng/ml reported by king et al. (1993). The 

observation in this study that the testosterone value in the 

control group was higher (P0.05) than in the groups that 

received Diclair® injections suggest that the doses of 

Diclair® given in this study: 9.00ml, 13.50ml, 18.00ml 

within 3 days could excite suppressive effects on the 

hypothalamus that caused a decrease in the testosterone 

levels. It has also been reported that exogenous 

administration of testosterone itself led to an inhibitory 

effect on the hypothalamus thus reducing the sperm 

producing process (Adamopoulus et al., 1990). Similar 

reports have been given (Li–Jian et al., 1997; Mungai et 

al., 1997). 

 

Conclusion 

The results of this study showed that Dclair® 

improved semen quality and body conformation of New 

Zealand white male rabbits at the level of 18.00 i.u 

without any deleterious effects on hormonal profile.  

Though the hormonal levels fall within the normal ranges 

for adult rabbits, the variations observed suggest the need 

to constantly monitor hormonal profile of New Zealand 

white rabbit bucks under Diclair® treatment for 

spermatogenesis.  

 

REFERENCES 
 

Abu AH, M Ameh and FC Iheukwumere, 2006. Semen 

quality of Nigeria Local Cocks treated with human 

menopausal gonadotrophin (Pergonal®). Livestock 

Research for Rural Development. Volume 18. Article 

#44. Retrieved August 22, 2015, from 

http//www./rrd.org/irrd18/3/abu18044.htm.   

Adamopoulous DA, P Vassilopoulos and I Konkoteor, 

1990. Germinal Epithelium changes in sexually 

immature rabbits treated with intratesticular 

Testosterone Implants Andrologia, 22: 555-57.  

Bah GS, SU Chauhari and JD Al-Amin, 2001. Semen 

Characteristics of Local Breeder cocks in the Sahel 

Region of Nigeria. Revue Evet Pays Trop, 54 (2).    

Brachett BG, 2005. Physiology of Domestic Animals 

Twelfth Edition William O. Reece Editor, pp: 670-691.  

Canadian Co-uncil on Animal Care (CCAC), 1980. Guide 

to care and use of Experimental Animals Vol. 1.2nd 

ed. Ottawa http://www.ccac.ca/en/CCAC Programs/ 

Guideline Policies/GDLINES/Guidels htm Care 

Ottawa Ontario - Canada pp: 85-90.  

Dixon TA and GJ Hopkins, 1996. Super Ovulation in 

Cattle using Porcine Pituitary Gonadotrophin 

Preparation (Plusset Serono) in: Plusset Scientific 

Literature Serono Veterinary, Rome Italy, pp: 22-23. 

Ebegulem VN, 2013. Body Conformation Characteristics 

of Domestic Rabbits in Humid Tropical Southern 

Nigeria. J Agric Vet Sci, 4: 65-70   

Fielding D, 1991. The Tropical Agriculturist, 

CTA/Macmillian Education Limited (2nd Edition.)  

Herbert U, P Okoro, DO Umesiobi and MU Iloeje, 2000. 

Effect of two preparations of Clomiphene citrate on 

the superovalation of West African Dwarf Ewes 14th 

Int Congr Anim Reprod Sweden, 2: 114.   

Herbert U, AH Ezeobi, MU LLoeje, 2002. Induction of 

Spermatogenesis in  Rabbits using the fertility Drug 

Clomiphene citrate (Colmid®). Pro-c. 27th Ann Conf 

NSAP Akure, March, 17-27.  

Hoffman RS and AT Smith, 2005. Order “Lagomorpha”. 

In Willson D.E. Reader, DM Mammal of the World 

pp: 205-206.  

Iheukwumere FC, 2005. Super Ovulation in Goats in: 

Afam Anene and Nwaigbo LC (eds). Issues in 

Sustainable Agriculture in Nigeria. Osprey 

Publication Centre, Owerri, Nigeria, 1-9.  

Iheukwumere FC, AH Abu and EC Ndubuisi, 2008. Effect 

of FSH + LH (Pergonal®) treatment on hematology, 

immune status and serum metabolites of West 

African Dwarf Goats. J Anim Vet Adv, 7: 46-50.  

Iheukwumere FC and C Okere, 1990. Effect of Frequent 

ejaculation on Semen characteristics of Nigerian 

Yankasa Rams. Small Rum Res, 3: 77-83.  

King GJ, A Nelmann-Sorenson, and DE Tribe, 1993. 

Reproduction in Domesticated Animals 9th Edition 

World Animal Science B. Displinary Approach. 

Elsevier Science Publishers, London New York P. 

106. 

Li - Jian, J, Z Liu, Liu, LI Zhon, H Wu, W Jia and J Lo, 

1997. Effect of Active Immunization with 17-Beta 

Oestradiol on male Rabbit Reproductive 

Performance. Chinese J Vet Sci, 17: 61-63.    

Meacham R, 2002. Perspectives and Editorials. 

Anthologies. JA Androl, 23: 330-331.  

Micallef IA, MM Hays, A Latif, R Alhasan and SB Sufi, 

1995. Serum Binding of steroid Tracers and its 

possible Effects on Direct Steroid Immune assy. 

Anim Clin Biochem, 32: 566-574.  

Munggai NN, DW Makawiti and VN Konji, 1997. Effect 

of Different does of  Administration of Embelin on 

Plasma Testosterone levels. Physiother Res, 11: 532-

534.  

Obi IU, 1990. Statistical Methods of Defecting 

Differences between treatment means. Snap press 2nd 

Ed. Enugu, Nigeria, 24-35.  

Ogbuewu IP, IC Okoli and MU Iloeje, 2009. Semen 

Quality Characteristics, Reaction Time, Testes 

Weight and Seminiferous Tubule Diameter of Buck, 

Rabbit Fed Neem (Azadirachta indica A Juss) Leaf 

Meal based Diets. Iran J Reprod Med, 7: 23-28.  

Omeje SSI and BN Marire, 1990. Evaluation of Semen 

characteristics of adult Cocks of different genotype 

back ground. Therigenology, 34: 1111-1116.  



Inter J Agri Biosci, 2016, 4(6): 260-265. 
 

 265 

Oyeyemi MO and BS Okediran, 2007. Testicular 

parameters and Sperm Morphology of Chinchilla 

Rabbits Fed with Different Planes of Soybean Meal. 

Int. J. Morphol, 25: 139-144.  

Peters SO, OD Shoyebo, BM Ilori, MO Ozoeje, CON 

Ikeobi and OA Adebambo, 2008. Semen Quality 

Traits of Seven Strains of Chickens Raised in the 

Humid Tropics. Int J Poult Sci, 7: 949-953.   

Rodriguez- Martinez M and AD Barth, 2007. In vivo 
Evaluation of Sperm Quality Related to in Vivo 
Function and Fertility in: Reproduction in Domestic 
Animals VI Edited by JI Juengel JE Murray and M 
Smith. Notthingham University Press Notthingham 
UK PP. 39-54 SOC. Reprod. Fert, 64: 39-54. 

Steel RGD and JH Torie, 1980. Principles and Procedures 
of Statistics. A Biometric Approach 2nd Ed. Mc. 
Graw- Hill Book Co. inc. New York.   

 

 


