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Abstract: Reproductive well-being of farm animals is largely dependent upon their nutritional status. It is well documented that adequate nutritional management is crucial for successful mating in animals. Several studies have documented the interrelationship between nutrient intakes and reproductive functions in animals. However, the influence of soymilk on sex drive and spermatogenesis in rabbits is not well known. Thirty six crossbred rabbit bucks were divided into two groups (CTL and SBT) of 18 rabbits each. SBT group was administered once daily with 100mg/kg of soymilk for 28 consecutive days via the diet. Another group of 18 bucks was given 10mL of distilled water during the same period to serve as the control (CTL) group. Semen was collected from each buck twice weekly for 4 weeks using artificial vagina. Libido was estimated in weekly basis as the elapsed of time from when the doe is placed in the buck’s cage to the moment of ejaculation. The results obtained indicate that testis weight, libido, sperm concentration, semen volume and percentage live sperm of bucks were similar (p>0.05) among the groups. Motility increased significantly (p<0.05) in the SBT group. The ejaculate colour in the SBT group was observed to maintain a consistent creamy appearance. It is concluded that supplementing bucks’ diets with soy milk seems to enhance libido and spermatogenesis by improving sex drive and semen quality parameters. [Nature and Science 2010;8(2):xx-xx]. (ISSN: 1545-0740). 
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1. Introduction

The Nigerian livestock industry has been faced with numerous challenges, such as high cost of commercial feeds, diseases as well as harsh climates. However, the association of these factors with reduced fertility in male rabbits is a source of concern for livestock producers in the study area. 

The application of assisted reproductive technologies has been found to be effective in solving this problem of poor fertility rate in farm animals in many part of the world. In developing countries such as Nigeria the practice is not yet popular in livestock industries despite its great potentials. This has been attributed to the following factors: poverty, lack of awareness, high cost of fertility drugs as well as poor poor nutrition regimens (Adams and Sign, 1981). The prominent factor among them is nutrition (Togun and Egbunike, 2006 and Ogbuewu et al., 2009)
The relationship between nutrition and libido is currently a topic of increasing importance among livestock producers, veterinarians, nutritionist and reproductive physiologist (Lanyasunya et al., 2005). Many studies have implicated deficiencies of various trace minerals and vitamins, inadequate intake of carbohydrates and protein imbalance as major contributions to infertility and low libido (Lanyasunya et al., 2005).  This is due to the fact that high libido in animal is dependent upon good nutrition and management (Oyeyemi et al., 2008). The plane of nutrition given to an animal affect quality of sperm produced (Oyeyemi et al., 2008 and Ogbuewu et al., 2009).

Determination of the effect of nutrition on the reproductive function of rabbit bucks has been intensively studied (Togun and Egbunike, 2006 and Oyeyemi and Okediran, 2007 and Ogbuewu et al., 2009), but the direct influence of soymilk on the libido and sperm physiology is poorly known in rabbit bucks. Therefore, there is cause to enhance spermatogenesis and libido in exotic male rabbits raised in developing countries such as Nigeria using inexpensive preparations such as soymilk with an end to ensuring high conception rates in both naturally mated and artificially inseminated does. Therefore, the present study was designed to enhance spermatogenesis and libido in male European rabbits raised under the tropical environment using soymilk preparations. 
2. Materials and Methods

2.1 Animals and experimental design 
A total of thirty six clinically healthy crossbred New Zealand white typed rabbit bucks aged 9 - 10 months were used for the study. The rabbits were divided into two groups (SBT and CTL) of 18 rabbits each.  The SBT group was administered once daily with 100mg/kg of soymilk for 28 consecutive days via the diet whereas the CTL group which serve as the control was given 10ml of distilled water during the same period. The experimental rabbits were held at the Teaching and Research Farm, Department of Animal Science and Technology, Federal University of Technology, Owerri (Nigeria) in individual flat-deck cages. The trial was carried out under natural photoperiod and temperature conditions. General procedures for animal care and housing were in compliance with the US Department of Agriculture through the Animal Welfare Act (7USC2131) 1985 and Animal Welfare Standards incorporated in 9 CFR Part 3, 1991.
2.2 Libido and Semen collection
 Libido (reaction time) was estimated as the time elapsed between the introduction of the female into the male’s cage and ejaculation. Semen was collected using artificial vagina. Ejaculate colour was determined by visual assessment and the semen volume read using graduated collection tube and recorded in milliliters. We evaluated each sample for volume and motility. The sperm concentration was determined using improved Neubauer haemocytometer slide (GmbH+Co., Brandstwiete 4, 2000 Hamburg 11, Germany) (WHO, 1999). Live spermatozoa were assessed using an eosin - nigrosin blue staining mixture method as described (Zemjanis, 1970).

2.3 Testicular histology
Qualitative study of testicular structure was conducted on rabbit bucks. Testes were fixed in 10% formalin, dehydrated in a graded series of ethanol saturated in benzene and embedded in paraffin wax in accordance with the procedures of Massanyi  et al.  (2000). Testis was sectioned on a microtome and serial 10 µm thick sections were stained with haematoxylin - eosin. Lumen and germinal epithelium of the control (CTL) group and treatment (SBT) group were compared.

2.4 Statistical analysis

 The statistical analysis was performed for the following traits: libido, volume, concentration, motility and percentage live spermatozoa using one way analysis of variance (Steel and Torrie, 1980). Data on semen quality, testicular weight and libido were statistically analyzed using the t - test procedure of Snedecor and Cochran (1978). Where significant differences were detected between treatment means, mean separation was done using Duncan’s New Multiple Range Test as outlined by Obi (1990). 

3. Results

3.1 Semen quality characteristics
The data on ejaculate volume, ejaculate colour and wave motion characteristics of rabbit bucks on control (CTL) group and SBT group are presented in Table 1. Ejaculate colour of rabbit bucks on control group had a creamy white colour whereas those on 10 mg/kg soymilk maintained a consistent creamy appearance. The wave motion of the spermatozoa was observed to increase in rabbit bucks on SBT group (+ + +) than those on CTL group (+ +).
Table 1: Spermatozoa concentration, ejaculate volume, wave motion of spermatozoa and ejaculate colour characteristics of rabbit bucks on CTL group and SBT group.

	Parameter
	
	Control (CTL)
	
	Treatment (SBT)
	p<0.05

	Ejaculate volume (mL)
	
	0.50 ± 0.02
	
	0.58 ± 0.03
	ns

	Sperm conc. (× 109/mL)
	
	1.39 ± 0.82
	
	1.64 ± 0.29
	ns

	Wave motion (+ + + +)
	
	++
	
	+++
	

	Ejaculate colour
	
	creamy white
	
	creamy
	


ns - Not significant
Sperm concentration of bucks on SBT group (1.64 ± 0.03) was numerically higher than the control group (1.39 ± 0.29) (Table 1). The intervals between introduction of the female rabbit into the male rabbit’s cage and ejaculation (libido) was numerically higher (p>0.05) in SBT group (Figure 1). Sperm motility of rabbit bucks on SBT group was significantly (p<0.05) higher than those on CTL group (Figure 2). 
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Figure1. The libido and testes weight characteristics of rabbit bucks on CTL and SBT groups. 
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Figure 2. The progressive motility and live spermatozoa characteristics of rabbit bucks on CTL and SBT groups. 

3.2 Histological characteristics of the testis
The histological features of testis of the rabbit bucks on CTL group and those on SBT group are shown in Figure 3 and Figure 4 respectively. The ultra structure of testis on treatment (SBT) group exhibited thickened basement membrane and large spermatogonia when compared with the control (CTL) group.
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Figure 3: The cross section of the testes of rabbit in control (CTL) group showing the normal histological structure of the seminiferous tubules in nature active condition. 
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Figure 4: The cross section of the testes of rabbit administered soymilk showing high amount of spermatozoa in the lumen of the seminiferous tubule. 

4. Discussion

Present work compared the reproductive traits of rabbit bucks on CTL group to those on SBT group. The reproductive traits of animal are determined by genotype, physical environment, nutrition and management (Kheradmand et al., 2006). Evidence exist that nutritional factors are perhaps the most crucial in terms of their direct effects on reproductive function and the potential to moderate the effects of other factors (Ogbuewu et al., 2009 and Oyeyemi and Okediran, 2007 and Kheradmand et al., 2006). Thus, adequate nutrition could encourage poor performing animals to reach their genetic potential, enhance the negative effects of a harsh physical environment and minimize the effects of poor managerial ability. Moreover, nutritional factors, more than any others, readily lend themselves to manipulations to ensure positive outcomes (Smith and Akinbamijo, 2000).
Nutrition appears to mediate its effect through increasing the frequency of pulses of LH and probably FSH (Boukhliq et al., 1997 and Hotzel et al., 2003). The hypothalamo-pituitary system has been one of the most often studied by modern reproductive physiologist (Boukhliq et al., 1997 and Hotzel et al., 2003).  It has been suggested that reproductive axis does not seem to be closely linked with dietary intakes of amino acids or with circulating concentrations of glucose. However, the energetic components of the diet, particularly fatty acids, appear to play a key role in reproductive responses to changes in nutrition (Kheradmand et al., 2006 and Hotzel et al., 2003). Fatty acids can stimulate GnRH-dependent pathways that initiate changes in sex drive and testicular function (Boukhliq et al., 1997 and Blache et al., 2002).

Libido was generally evaluated as the time lapse from when the doe is placed in the buck’s cage to the moment of ejaculation. The non significant reduction from the time the doe was placed in the buck’s cage to the moment of ejaculation as observed on SBT bucks could be attributed to the presence of fatty acid in soymilk. Generally, there are several factors which have depressing effect on libido such as temperature in the rabbit building, extensive rhythm of ejaculate collection and feed deprivation (Herbert and Acha, 1995 and Herbert et al., 2002 and Nizza et al., 2003). The type and temperature (about 45oC) of artificial vagina can influence the adaptation of the buck to the semen collection. However, in our study, all bucks were kept in the same zootechnical conditions and collections of ejaculate were done using the same artificial vagina with standard temperature. The pattern of libido obtained in all the bucks in the present study was in similar to previous results (Ogbuewu et al., 2009). Normally, an increase in the semen collection frequency is associated with a decrease in libido and sperm concentration (Arroita et al., 2000). 
The most variable parameter of rabbit reproductive traits is spermatozoa concentration (Alvarino, 2000).  It is oscillating from 10 million of spermatozoa/ ml to 1000 million/ml or more (Alvarino, 2000). Semen quality traits are affected by many factors such as breed, nutrition, health status, rearing condition, season and collection frequency. Additionally, semen evaluation is a very difficult procedure and differences in laboratory methodologies can introduce substantial variation in the evaluation of sperm parameters as morphology, concentration and motility (WHO, 1999). However, the slight increase in sperm concentration as observed in bucks on SBT group could not be attributed to ill health, rearing conditions, breed and collection frequency since they were of the same breed, certified healthy and managed under identical conditions. The present study disagreed with the earlier report in men that associated high soy consumption with low sperm concentration (www.foodnavigator.com). 

Evaluation of motility visually by operator is subjective; therefore for objective evaluation of motility it is better to use C.A.S.A. systems. Motility parameters, determined by these systems in combination with sperm morphology analyses can provide some information about the fertilizing potential of rabbit sperm (Lavara et al., 2005).  From objective reason, sperm motility in the present study was assessed visually by one operator. Although motility of spermatozoa was higher in bucks on SBT group than those on CTL group (60.46% versus 78.62%), similar percentage of motility in chinchilla rabbit buck fed soybean based diet was reported (Oyeyemi et al., 2008). In the present study, higher sperm motility (78.62%) in SBT bucks could be an indication that soymilk enhance the viability of sperm cells.

The swirl or wave motion increased in SBT bucks (+ + +) than those in CTL bucks (+ +). It was earlier observed that the spermatozoa having more energy (fructose) will move within medium more rapidly and for a longer time (Oyeyemi and Okediran, 2007). The change in semen colour from less creamy to more creamy suggests a positive change in sperm concentration as reported (Oyeyemi and Okediran, 2007). The slight increase in the sperm concentration of SBT bucks was a demonstration of the positive relationship between ejaculate colour and sperm concentration (Gomes, 1977).  This is an indication that soy milk had a positive effect on the colour of the ejaculate. 

A number of studies have demonstrated that testicular growth in rabbit bucks is sensitive to nutrient intake (Oyeyemi and Okediran, 2007). The testes which possess greater number of sertoli cells were heavier and produced more spermatozoa than testes with fewer sertoli cells (Berndtson et al., 1987). This effect has been related to an increase in testicular size as a result of an increase in the diameter of seminiferous tubules (Hotzel et al., 1998 and Abi Saab et al., 1997). Larger testes (without any abnormality) have been reported to produce more spermatozoa than smaller testes (Britto et al., 2004). The large testes size of the rabbit bucks on SBT group probably suggest that these testes contained larger number of seminiferous tubules, the environments where spermatogenesis takes place and larger number of spermatogenic cells, which later develop to become the spermatozoa. 
Histological examination of testis sections for control bucks revealed histological structures of the seminiferous tubules that were lined by spermatogenic epithelium with spermatids and spermatozoa in the lumina. However, testis cross sections of the testis of rabbit bucks on SBT group revealed that the soy milk support the completion of spermatogenesis in the seminiferous tubules that were lined by spermatogenic epithelium with all stages of sperm cell developments as observed in the control bucks. 
Conclusion
In conclusion, the results of the present suggest that soymilk improved sexual libido and spermatogenesis in male European rabbits. The association of soymilk with increased spermatozoa production and output is a without any visible deleterious effect on the ultra structure of the testis is welcome development.
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