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  SUMMARY  

This study was designed to evaluate the effects of melatonin and Allium sativum (garlic) on 

dibutyl phthalate (DBP) influence on spermiogram of rabbit bucks. Forty two (42) rabbit bucks 

were used for this study, bucks were randomly divided into 7 groups of 6 bucks each. Group A 

was administered olive oil for 16 weeks, group B (olive oil + DBP for 16 weeks), group C 

(melatonin for 8 weeks, then olive oil + DBP for another 8 weeks), group D (garlic for 8 weeks, 

then olive oil + DBP for another 8 weeks), group E (olive oil + DBP for 8 weeks, then melatonin 

for another 8 week), group F (olive oil + DBP for 8 weeks, then garlic for another 8 weeks) and 

group G (olive oil + DBP for 8 weeks, then melatonin and garlic for another 8 weeks). The 

observation period lasted for 120 days, during which semen samples were collected weekly 

between the hours of 8.00 am to 10.00 am using artificial vagina (AV).There were significant 

differences (P<0.05) in mean reaction time, semen volume, sperm motility, sperm concentration, 

percentage live spermatozoa and percentage abnormal morphology between DBP exposed 

groups and treatment groups. Conclusion, DBP has adverse effects on spermiogram but 

administration of melatonin and garlic has promising protective effects than therapeutic effect on 

rabbit bucks.  
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INTRODUCTION                                            

Several studies have linked declining 

reproduction especially male fertility to toxicants 

found in the environment, particularly endocrine-

disrupting chemicals (EDCs), such as phthalates 

(Wong and Cheng, 2011; Nordkap et al., 2012). 

One of the phthalates, Dibutyl phthalate (DBP) 

has attracted special attention due to high 
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production volume in millions of tons annually 

(Swan and Elkin, 1999; Guerra et al., 2010). As a 

result, human and animal exposure becomes 

inevitable with its attendant negative 

consequences on reproduction (Kolaric et al., 

2008; Guerra et al., 2010; Zhou et al., 2011; 

Wang et al., 2012a, 2012b; Asghari et al., 2015; 

Hamdy et al., 2015; Rehani et al., 2015). In 

addition, DBP was reported to increase 

generation of ROS within the testes, 

concomitantly decreasing antioxidant 

concentration, resulting to impaired 

spermatogenesis (Lee et al., 2007; Zhou et al., 

2011). 

Phthalates were used in the 1930s for the first 

time to replace unpleasant odour camphor, 

phthalates are used mainly for manufacturing of 

medical supplies such as blood storage bags and 

intravenous solution containers, food containers, 

food packaging materials, children toys, cars 

interiors, floor tiles, food wraps and plastic 

products. Approximately 3 million tons of 

phthalate are produced per annum around the 

globe. DBP is the most commonly used 

phthalates fulfill about 40% of total phthalate 

use. Blood storage bags usually have a high 

content of 20-40% DBP but primary source of 

exposure is through contaminated food (Shi et 

al., 2012; Liaqat, 2018). 

Phthalates are ubiquitous xenobiotics widely 

used in consumer products (Shea, 2003; Heudorf 

et al.,. 2007) with epidemiological studies 

revealing its detection in urine, blood and breast 

milk of humans (Swan et al., 2005, Main et al., 

2006; Fromme et al., 2007).   

There is a global paradigm shift in favour of 

organic livestock production through the use of 

botanicals to halt the deleterious effects of drug 

residues and hormones from edible animal 

tissues to humans. Botanicals like garlic have 

been reported to demonstrate a potent antioxidant 

action through improvement in semen 

concentration and serum antioxidant enzyme 

activities with no obvious pathology on the testes 

(Shinkut et al., 2016a, 2016b). To achieve this 

shift, it is important to compare the antioxidant 

potential of garlic due to its availability to a 

standard and a potent antioxidant, like melatonin 

in terms of protective and therapeutic effects on 

oxidative stress (OS)-induced infertility to 

establish if it could be a good substitute.  

There is paucity of information on the use of 

antioxidants both as prophylactic and therapeutic 

measures in addressing OS-induced infertility in 

male animals. There is also dearth of information 

comparing the antioxidant potential of garlic with 

other standard antioxidants 

The study aims to investigate the effects of 

melatonin and Allium sativum on dibutyl 

phthalate influence on spermiogram of rabbit 

bucks. 

 

MATERIALS AND METHODS 

Experimental animals  

Forty two (42) apparently healthy, New Zealand 

White rabbit bucks (Oryctolagus cuniculus), 10 - 

12 month old with body weight of 1.80-2.00 kg 

were used for the study. The bucks were sourced 

from rabbit farms within Zaria and environs and 

treated with Ivermectin (Kepromec®) against 

endoparasites and helminthes infection. Also, 

penicillin-streptomycin (Penstrep) was used to 

treat against possible bacterial infection, before 

the commencement of the experiment. Water and 

feed were provided ad libitum, the bucks were 

housed in standard rabbit cages, one buck per 

cage. 

Chemical and Allium sativum Acquisition and 

Preparation 

Di(n-butyl) phthalate DBP (CAS Number 84-74-

2-technical grade-99% purity) was purchased 

from Sigma Aldrich USA.  DBP was 

reconstituted in olive oil (Goya Extra Virgin 

Olive Oil, Sevilla, Spain) to form a solution of 50 

% (w/v) as described by Oda and Waheeb. (2017) 

and administered to bucks at dosage of 750 

mg/kg, with modification. Melatonin (MEL, 5 

mg/Tablet, Nature made, USA) was dissolved in 

10 ml of distilled water to make 0.5 mg/ml 

suspension daily before administration to the 
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animals (Umosen et al., 2012). All preparations 

were administered orally to the animals using 

gastric tube. Allium sativum (garlic) bulb was 

sourced from Sabon Gari, Kaduna State, Nigeria.  

Experimental design 

Forty two (42) rabbit bucks were randomly 

divided into seven (7) groups of six (6) bucks 

each, designated as groups A, B, C, D, E, F and 

G.  

Group A: served as negative control, each buck 

received Olive oil only at 1.5 ml once a day, five 

consecutive days in a week for 16 weeks. 

Group B: served as positive control, each buck 

received 1.5 ml Olive oil + DBP (750 mg/kg) 

once a day, five consecutive days in a week with 

no treatment for 16 weeks. 

Group C: each buck received pretreatment with 

0.5 mg/ml melatonin once a day, seven days a 

week for 8 weeks, followed by 1.5 ml Olive oil + 

DBP (750 mg/kg) once a day, five consecutive 

days in a week administered for another 8 weeks. 

Group D: each buck received pretreatment with 

5.0 % A. sativum, once a day, seven days a week 

for 8 weeks, followed by 1.5 ml Olive oil + DBP 

(750 mg/kg) once a day, five consecutive days a 

week administered for another 8 weeks. 

Group E: each buck received 1.5 ml Olive oil + 

DBP 750 mg/kg once a day, five consecutive 

days a week for 8 weeks, followed by treatment 

with 0.5 mg/ml melatonin, once a day, seven 

days a week for another 8 weeks. 

Group F: each buck received 1.5 ml Olive oil + 

DBP 750 kg, five times a week for 8 weeks, 

followed by treatment with 5.0 % A. sativum 

seven days a week for another 8 weeks.  

Group G: each buck received 1.5 ml Olive oil + 

DBP 750 mg/kg five consecutive days a week for 

8 weeks, followed by treatment with 0.5 mg/ml 

melatonin + 5.0 % A. sativum seven days a week 

for another 8 weeks. 

The rabbit bucks were acclimatized for 30 days 

before commencement of the study. All rabbits 

were fed diets corresponding to their groups as 

shown in TABLE 1, as described by Shinkut et 

al. (2016a). The diets were of isonitrogenous and 

isocaloric values. Dried bulbs of Allium sativum 

were then weighed and added to the feed raw 

materials and ground together to form the 

experimental diets (5% or 5 kg of garlic was 

weighed and added to 95% or 95 kg of other feed 

ingredients to make up 100 kg of the experiment 

diet for garlic treatment groups). Approval for 

the study was sought and obtained from the 

Ahmadu Bello University Committee for Animal 

Use and Care with the approval number: 

ABUCAUC/2018/059. The study lasted for four 

months (120 days), during which semen samples 

were collected weekly, a total of three hundred 

and thirty six (336) semen samples were 

collected for laboratory analysis.  

Assembling the artificial vagina 

The bucks were trained for semen collection 

during the acclimatisation period and semen 

collection was done using a specially designed 

artificial vagina for rabbits as described by 

Shinkut et al. (2016a). The artificial vagina (AV) 

was assembled as follows: a short plastic 

cylinder was obtained and a latex condom was 

used as a liner, whose end was cut off to allow 

both ends opened. A rubber band was used to fix 

the liner on the cylinder at one end, then glycerol 

was administered into the space between the 

cylinder and the rubber liner and the other end of 

the cylinder was fixed with another rubber band 

to assemble the AV. The assembled AV was 

placed in a beaker of warm water at 40˚C, the 

warm water caused expansion of the glycerol 

within the liner and also provided the necessary 

pressure and temperature. Trace of water was 

wiped from the AV, a short test tube was 

attached to the end of the AV and the other end 

lubricated with non perfumed petroleum jelly for 

ease of penetration. 

Semen evaluation 

Ejaculates obtained were subjected to routine 

evaluation as described by Zemjanis (1970). This 

includes: Reaction time, the visual or gross 

evaluation of the ejaculate soon after collection  
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for volume and colour,as well as microscopic 

examination for motility, concentration, 

percentage live spermatozoa and morphological 

abnormalities. 

Reaction time (libido): A matured doe (teaser) 

was introduced to the buck prior to semen 

collection and observed for sex drive. The time 

in seconds it took the buck to sniff, groom and 

mount the female was recorded (Saleem, 2003).  

Volume: volume of semen was measured directly 

from the calibrated tube used for the collection. 

Sperm progressive motility: percentage of 

spermatozoa with forward progressive motility 

was estimated by diluting a drop of semen with 4 

                                                                                    Treatment groups 

Composition (%)               A                 B                      C                     D                   E                       F             G 

Maize 30.16 30.16 30.16 28.57 30.16 28.57       28.57 

Groundnut cake 28.12 28.12 28.12 26.64 28.12 26.64       26.64 

Rice offals 35.32 35.32 35.32 33.46 35.32 33.46       33.46 

Crude Allium sativum 0.0 0.0 0.0 5.0/0 0.0 0/5.0        0/5.0 

Vitamin premix 0.5 0.5 0.5 0.5 0.5 0.5           0.5 

Palm oil 1.0 1.0 1.0 1.0 1.0 1.0           1.0 

Bone meal 4.0 4.0 4.0 4.0 4.0 4.0           4.0 

Methionine 0.4 0.4 0.4 0.4 0.4 0.4           0.4 

Salt 0.5 0.5 0.5 0.5 0.5 0.5           0.5 

Total 100 100 100 100 100 100          100 

Dry matter 89.50 89.50 89.50 87.89 89.50 87.89       87.89 

Crude protein 16.81 16.81 16.81 18.75 16.81 18.75       18.75 

Ether extract 1.27 1.27 1.27 1.10 1.27 1.10         1.10 

Crude fibre 8.65 8.65 8.65 8.54 8.65 8.54         8.54 

Nitrogen free extract 53.96 53.96 53.96 52.46 53.96 52.46       52.46 

ash 7.20 7.20 7.20 8.65 7.20 8.65         8.65 

ME(kcal/kg) 2,640.42 2,640.42 2,640.42 2,645.18 2,640.42 2,645.18 2,645.18 

Metabolisable energy calculated according to formula of Pauzenga (1985):  

ME = 37 × %CP + 81 × %EE + 35.5 × %NFE. ME = Metabolizable energy; CP = Crude protein; EE = Ether extract; NFE 

= Nitrogen free extract; Crude A. sativum 5.0/0 = 5% A. sativum in diet for 8 weeks followed by 0% A. sativum in diet 

from 9-16 weeks. Crude A. sativum 0/5.0% = 0 % A. sativum in diet for 8 weeks followed by 5.0 % A. sativum in diet 

from 9-16 weeks 

 

 

  

TABLE 1: Composition of Experimental Diets for the individual groups 
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drops of normal saline on a prewarmed glass 

slide and cover with a clean cover slip. 

Microscopy observation was done under the ×40 

objective lens. 

Spermatozoa concentration: was determined 

using Neubauer haemocytometer, semen was 

aspirated into the red cell diluting pipette up to 

the 0.1 mark (25μl) and the volume made up to 

the 101 mark (5ml) with 10% normal saline 

which ensured thorough mixing by capillary 

action, the mixture was allowed to spread under 

the cover slip, placed tightly on the 

haemocytometer after few drops were discarded. 

The cells were allowed to settle before counting 

under ×40 objective lens, sperm cells were 

counted in 5 smaller squares of the improved 

Neubauer haemocytometer and the concentration 

determined using the following formula: 

Number of sperm cells/ml = number of sperm 

cells counted in 5 smaller squares × 5 × 104 × 

dilution factor(5000) (Bearden and Fuquay, 

1992; Azawi and Ismaeel, 2012). 

Percentage livesperm cells: A thin smear of 

semen was made on a clean grease free slide and 

stained with 2 drops Eosin-Nigrosin stain. This 

technique is based on the principle that Eosin-

nigrosin penetrates and stains dead sperm cells, 

while live sperm cells repel the stain. Dead 

spermatozoa stained pinkish or reddish while live 

spermatozoa remained colourless. Two hundred 

(200) stained and unstained sperm cells were 

counted when the slide dried, using light 

microscopy at ×40 magnification and percentage 

of each estimated (Esteso et al., 2006).  

Sperm abnormalities: was determined by making 

a thin smear of the semen sample, on clean 

grease-free glass slide and stained with 2 drops 

of Eosin-Negrosin. Two hundred sperm cells 

were counted per slide using hand counter under 

light microscopy at ×100 magnification using oil 

immersion. All abnormal cell types were counted 

and recorded (Rekwot et al., 1987). 

Data Analyses 

Data collected were expressed as mean ± 

standard error of mean (SEM) and subjected to 

repeated measures one-way analysis of variance 

(ANOVA), followed by Tukey’s multiple 

comparison test.Graph Pad prism version 5.0 for 

windows 2003 from Graph pad prism software, 

San Diego, California (www.graphpad.com) was 

used. Values of P ≤ 0.05, was considered 

significant. 

 

RESULTS 

Semen characteristics 

The mean values of reaction time, ejaculate 

volume, gross sperm motility, sperm 

concentration, percentage live sperm, and 

percentage abnormal sperm of rabbit bucks of 

treatment groups A, B, C, D, E, F and G are 

presented in Figures 1-6.  

Reaction time 

Reaction time for all the groups did not differ 

significantly up to the 6th week (P≤0.05). 

However, reaction time showed significant 

differences from week 7 being higher for groups 

B, E, F, G than for groups A, C, D. The most 

significant difference occurred after week 8 when 

group B showed the highest reaction time up till 

the end of the study.  

Note also, that group E, F and G had elevated 

reaction time which reduced significantly after 

week 8, as shown in Figure 1 

Ejaculate volume 

Mean ejaculate volume (ml) for all the groups 

did not differ significantly until 6th week (P ≤ 

0.05). However, ejaculate volume showed 

significant differences from week 9 being higher 

for groups A, C, D, E, F, G than for group B. 

Note the ejaculate volume of group B remained 

significantly low from week 5 to the end of the 

study, as shown in Figure 2. 

Progressive motility 

Mean individual motility for all the groups did 

not differ significantly until 3rd week (P≤0.05). 

However, individual motility showed significant 

differences from week 5 being higher for groups 

A, C, D, than for groups B, E, F, G. The most 

significant difference occurred after week 3 when  
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FIGURE II. Mean semen volume (ml) of rabbit bucks administered 

{olive oil for 16 weeks (group A), olive oil + DBP for 16 weeks (group 

B), melatonin for 8 weeks, then olive oil + DBP for 8 weeks (group C), 

garlic for 8 weeks, then olive oil + DBP for 8 weeks (group D), olive oil 

+ DBP for 8 weeks, then melatonin for 8 week (group E),   olive oil + 

DBP for 8 weeks, then garlic for 8 weeks (group F) and olive oil + DBP 

for 8 weeks, then melatonin and garlic for 8 weeks (group G)} from 

week 1 to week 16 of the study. Groups with different letters show 

levels of significance. Number of animals per group = 6. 

 

FIGURE 1. Mean Reaction time (seconds) of rabbit bucks 

administered {olive oil for 16 weeks (group A), olive oil + DBP for 16 

weeks (group B), melatonin for 8 weeks, then olive oil + DBP for 8 

weeks (group C), garlic for 8 weeks, then olive oil + DBP for 8 weeks 

(group D), olive oil + DBP for 8 weeks, then melatonin for 8 week 

(group E),   olive oil + DBP for 8 weeks, then garlic for 8 weeks (group 

F) and olive oil + DBP for 8 weeks, then melatonin and garlic for 8 

weeks (group G)} from week 1 to week 16 of the study. Groups with 

different letters show levels of significance. Number of animals per 

group = 6. 

 

 

 

 

(group E),   olive oil + DBP for 8 

weeks, then garlic for 8 weeks (group 

F) and olive oil + DBP for 8 weeks, 

then melatonin and garlic for 8 weeks 

(group G)} from week 1 to week 16 of 

the study. Groups with different letters 

show levels of significance. Number of 

animals per group = 6. group B showed 

significantly lower motility till the end 

of the study.  

Note also, that group E, F and G had 

low motility which increased 

significantly after week 8, till the end 

of the study, as shown in Figure 3. 

Sperm concentration 

Mean sperm concentration (106/ml) for 

all the groups did not differ 

significantly until 6th week (P≤0.05). 

Sperm concentration was significantly 

high from week 6, being higher for 

groups A, C, D, than for groups B, E, 

F, G. The most significant difference 

started at week 6 when group B 

showed significantly    

lower concentration till the end of the 

study.  

Note also, that group E, F and G had 

sperm concentration which increased 

significantly after week 9, till the end 

of the study, as shown in Figure 4. 

Percentage live spermatozoa 

Percentage live spermatozoa for all 

the groups did not differ significantly 

until 6th week (P≤0.05). Percentage 

live spermatozoa was significantly 

high at week 8, being higher for 

groups A, C, D, than for groups B, E, F, 

G. The most significant difference 

started at week 6 when group B showed 

significantly lower percentage live 

spermatozoa till the end of the study.  

Note also, that group E, F and G had 

sperm concentration which increased 
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FIGURE III. Mean progressive motility 

(%) of rabbit bucks administered {olive oil 

for 16 weeks (group A), olive oil + DBP for 

16 weeks (group B), melatonin for 8 weeks, 

then olive oil + DBP for 8 weeks (group C), 

garlic for 8 weeks, then olive oil + DBP for 

8 weeks (group D), olive oil + DBP for 8 

weeks, then melatonin for 8 week (group 

E),   olive oil + DBP for 8 weeks, then 

garlic for 8 weeks (group F) and olive oil + 

DBP for 8 weeks, then melatonin and 

garlic for 8 weeks (group G)} from week 1 

to week 16 of the study. Groups with 

different letters show levels of significance. 

Number of animals per group = 6. 
Figure IV. Mean sperm concentration 

(106/ml)of rabbit bucks administered {olive 

oil for 16 weeks (group A), olive oil + DBP 

for 16 weeks (group B), melatonin for 8 

weeks, then olive oil + DBP for 8 weeks 

(group C), garlic for 8 weeks, then olive oil 

+ DBP for 8 weeks (group D), olive oil + 

DBP for 8 weeks, then melatonin for 8 week 

(group E),   olive oil + DBP for 8 weeks, 

then garlic for 8 weeks (group F) and olive 

oil + DBP for 8 weeks, then melatonin and 

garlic for 8 weeks (group G)} from week 1 

to week 16 of the study. Groups with 

different letters show levels of significance. 

Number of animals per group = 6 

significantly after week 9, till the end of the 

study, as shown in Figure 5. 

Percentage sperm abnormalities 

Percentage sperm abnormalities for all the groups 

did not differ significantly until the 3rd week 

(P≤0.05). However, percentage abnormal sperm 

showed significant differences from week 8, 

being higher for groups B, E, F, G than for  

 

 

 

groups A, C, D. The most significant difference 

occurred after week 9, when group B showed the 

highest percentage sperm abnormalities up till 

the end of the study.  

Note also, that group E, F and G had elevated 

percentage sperm abnormallities which reduced 

significantly after week 9, till the end of the 

study, as shown in Figure 6. 
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FIGURE V. Mean live percentage (%)of 

rabbit bucks administered {olive oil for 16 

weeks (group A), olive oil + DBP for 16 

weeks (group B), melatonin for 8 weeks, 

then olive oil + DBP for 8 weeks (group C), 

garlic for 8 weeks, then olive oil + DBP for 

8 weeks (group D), olive oil + DBP for 8 

weeks, then melatonin for 8 week (group 

E),   olive oil + DBP for 8 weeks, then garlic 

for 8 weeks (group F) and olive oil + DBP 

for 8 weeks, then melatonin and garlic for 8 

weeks (group G)} from week 1 to week 16 

of the study. Groups with different letters 

show levels of significance. Number of 

animals per group = 6 

Figure VI. Mean abnormal sperm (%) of rabbit 

bucks administered {olive oil for 16 weeks 

(group A), olive oil + DBP for 16 weeks (group 

B), melatonin for 8 weeks, then olive oil + DBP 

for 8 weeks (group C), garlic for 8 weeks, then 

olive oil + DBP for 8 weeks (group D), olive oil 

+ DBP for 8 weeks, then melatonin for 8 week 

(group E),   olive oil + DBP for 8 weeks, then 

garlic for 8 weeks (group F) and olive oil + DBP 

for 8 weeks, then melatonin and garlic for 8 

weeks (group G)} from week 1 to week 16 of the 

study. Groups with different letters show levels 

of significance. Number of animals per group = 

6. 

 

DISCUSSION 

Good sex drive (libido) of rabbit bucks and high 

quality semen are required to achieve maximum 

productivity either through artificial insemination 

(Rodriguez- De Lara et al., 2008) or natural 

mating (Saleh et al., 2010). In this study group B, 

bucks presented a lower sexual drive (increased 

reaction time) compared to the treatment groups 

and negative control (Figure 1).  This possibly 

corresponds to a decrease in testosterone (T)  

 

 

concentration in the same group B in similar 

fashion with other groups. This corroborates the 

role of T in enhancing male sexual character (ie 

libido) which is reflected by the reaction time 

measured. 

The observed decreased in semen volume in 

group B from week 6 compared to other 

treatment groups may have been influenced by 

the corresponding decrease in concentration of 

testosterone (T) and follicle stimulating hormone 

(FSH) in the study (Figure 2).  Even though other 

groups values falls within the normal range of 

0.3-0.8ml as reported by Compos et al. (2014).   
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Sperm progressive motility gives the most 

significant information about the quality of 

semen.  This is because when the semen is 

deposited in the female tract during mating or AI, 

motility becomes indispensable for the sperm 

cells to undergo the needed transformation 

(capacitation) before reaching the site of 

fertilization.  The significant decrease in sperm 

progressive motility of DBP treated groups 

observed in this study (Figure 3), may be due to 

rapid loss of intracellular adenosine triphosphate 

(ATP) and damage of the sperm membrane 

caused by the effect of DBP (De Lamirande and 

Gagnon, 1992; Dokmeci, 2005). DBP induced 

free radicals (FR), caused mitochondrial damage 

this may have reduced the energy available in the 

cell and thus impede the movement of sperm (De 

Lamirande and Gagnon, 1992; De Lamirande et 

al., 1997; 1998),impaired motility causes a 

smaller number of sperm reaching the oocyte 

which in turn greatly reduces the likelihood of 

fertilization. (Whittington et al., 1999; Kao et al., 

2007). However, for the groups that were later 

treated after exposure and those pretreated before 

exposure to DBP, they exhibited better sperm 

motility though not as the negative control 

(group A) but far better than the positive control 

(group B).  This by implication shows that 

administration of melatonin and garlic had 

protective and therapeutic effects on sperm 

motility. 

Sperm concentration is an important indicator of 

spermatogenesis (Wang et al., 2004) the 

observed reduction in sperm concentration in 

DBP exposed groups from week 6 of the study 

(Figure 4), may have resulted from the direct 

effect of DBP on testicular Leydig’s and Sertoli’s 

cells, causing a decrease in T production (Al-

Thani et al., 2003), which is a prime regulator for 

sperm production (Steinberger, 1975).  Phthalate 

are reported to disrupt spermatogenesis and 

induce mitochondria dysfunction in gonocytes 

(Suna et al., 2007) and also decrease T 

concentration (Park et al., 2002). This may have 

led to the decreased level of serum FSH in the 

DBP treated group, a hormone involved directly 

in maintaining spermatogenesis in conjunction 

with testosterone (Plant and Marshall, 2011). 

When sperm concentration and motility 

decreases, it may imply a decrease in fertility 

(Narayana et al., 2002).  This finding 

corroborates similar studies by Hamdy et al. 

(2015), Oda and Waheeb. (2017). Groups treated 

with melatonin and garlic, after exposure to DBP 

shown improvement in sperm concentration, this 

may be attributed to the fact that melatonin and 

garlic exerted a reversal effect on DBP effect on 

sperm concentration. Furthermore, the observed 

no significance decrease in sperm concentration 

of groups pretreated with melatonin and garlic 

before exposure to DBP could be an indication of 

their protective effect against DBP exposure.  

The concentration of melatonin in the testes is 

similar to that of other tissues in the body (Malm 

et al., 2017), studies have shown that melatonin 

has high antioxidant properties and the potential 

to trap free radicals (Malm et al., 2017).Hence 

the high sperm concentration observed in group 

C despite exposure to DBP, may be due to anti-

apoptotic and antioxidant effect of melatonin 

(Armagan et al., 2006; Saadat et al., 2014; 

Mohammadghasemi and Jahromi, 2018).  

Saponin present in garlic is reported to positively 

influence libido and spermatogenesis (Francis et 

al., 2002; Shinkut, 2015).  Like-wise, flavonoid 

is reported to have positive influence on 

antioxidant concentration (Shinkut, 2015), that 

may have been responsible for the high sperm 

concentration in group D despite exposure to 

DBP. 

The observed improvement in percentage live 

spermatozoa in groups exposed to DBP (E, F and 

G) before treatment with melatonin and garlic 

could be that they exerted some levels of 

therapeutic effects against DBP.  More 

importantly, groups pretreated before exposure to 

DBP (C and D) showed that DBP did not 

significantly influence it outcome, we therefore 

deduce that they exerted protective effects better 
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than therapeutic effect on percentage like 

spermatozoa.  

The normal morphology of sperm cell of head, 

midpiece and tail is very strategic for the 

spermatozoa to accomplish the task of 

fertilization in the female genital tract. Whatever 

affects the structural integrity of sperm cell will 

definitely compromise its motility within the 

female genitals, invariably affects its normal 

function of fertilization thereby impacting 

negatively on the fertility of the animal. 

Dobrzynska et al. (2009; 2012),reported that 

administration of phthalates causes degeneration 

of spermatogonia and spermatocytes, this may 

have been responsible for the observed increased 

in percentage abnormal spermatozoa in the DBP 

exposed groups (B, E, F and G) above normal 

(Figure 5). Kuzminsky et al. (1996) reported the 

average abnormalities of rabbit semen to be 

18.2%. Our finding is in parallel with other 

studies (Wang et al., 2015;Dobrzynska, 2016).  

There was a drastic reduction in percentage 

abnormal spermatozoa in groups exposed to DBP 

before treated with garlic and melatonin (E, F, 

and G), from week 10 of the study, we may 

attribute this to the effect of the treatment and for 

group pretreated before exposure (C and D),they 

maintained a steady low % of abnormal 

spermatozoa, this could be that melatonin and 

garlic had a protective effect on the testes 

preserving it from the menace of DBP on the 

testicular tissue. 

Conclusion: DBP has negative effects on 

spermiogram of rabbit bucks, but administration 

of melatonin and garlic has promising protective 

and ameliorative effects. 

 

 

REFERENCES: 

AITKEN, R. J. and BAKER, H. W. 

(1995).Seminal leukocytes: passengers, 

terrorists or good samaritans? Human 

Reproduction, 10:1736– 1739. 

AL-THANI, R. K., AL-THANI, A. S. and 

ELBETIEHA, A. (2003). Assessment of 

Reproductive and Fertility effects of 

amitraz pesticide in male mice. 

Toxicology Letters, 138(30): 253-260. 

ARMAGAN, A., UZ, E. and YILMAZ, H. R. 

(2006). Effect of melatonin on lipid 

peroxidation and antioxidant enzymes in 

streptozotocin-induced diabetic rat testis. 

Asian Journal of Andrology,8: 595-600 

ASGHARI, H. M., SAEIDNIA, S. and 

ABDOLLAHI, M. (2015). A Review on 

the biochemical and molecular 

mechanisms of phthalate-induced toxicity 

in various organs with a focus on the 

reproductive system. International 

Journal of Pharmacology, 11: 95-105. 

AZAWI, O. I. and ISMAEEL, M. A. (2012). 

Effects of seasons on some semen 

parameters and bacterial contamination of 

Awassi ram semen. Reproduction in 

Domestic Animals,47: 402-406. 

BEARDEN, H. J. and FUQUAY, J. W. (1992). 

Semen Evaluation. Applied Animal 

Reproduction. 3rdEdition., Prentice Hall 

Englewood, Cliffs, New Jersey, pp 163-

176. 

CAMPOS, A. C. N., GADELHA, C. R. F., 

GUERRERO, M. E. F., PAREIRA, E. S., 

LIMA, I. C. S., LINARD, M. A. B. 

MENESES, H. M., CASTELO, B. K. F. 

and ESTEVAM, F. N. L. (2014). Male 

Rabbit Reproductive Physiology. Standard 

Research Journal of Agricultural sciences, 

2(8): 120-128. 

CHANG, H. P., HUANG, S. Y. andCHEN, Y. H. 

(2005). Modulation of cytokine secretion 

by garlic oil derivatives is associated with 

suppressed nitric oxide production in 

stimulated macrophages. Journal of 

Agriculture and Food Chemistry, 

53:2530–2534.  

DE LAMIRANDE, E. and GAGNON, C. (1992) 

Reactive oxygen species and human 

spermatozoa. II Depletion of adenosine 



Nigerian Veterinary Journal 41(1). 2020 Shinkut et al. 

  

57 

 

triphosphate plays an important role in the 

inhibition of sperm motility. Journal of 

Andrology, 13: 379-386. 

DE LAMIRANDE, E., JIANG, H., ZINI, A., 

KODAMA, H. and GAGNON, C. (1997) 

Reactive oxygen species and sperm 

physiology. Reviews of Reproduction, 

2:48-54.  

DE LAMIRANDE, E., TSAI, C., HARAKAT, 

A. and GAGNON, C.(1998) Involvement 

of reactive oxygen species in human 

sperm acrosome reaction induced by 

A23187, lysophos-phatidylcholine and 

biological fluid ultrafiltrates. Journal of 

Andrology,19:585-594. 

DOBRZYNSKA,M. M. (2016). Phthalate-

widespread occurrence and the effect on 

male gametes. Part 2. The effects of 

phthalates on male gametes and on the 

offspring. RoczPanstwZaklHig,67(3): 209-

221. 

DOBRZYNSKA, M. M., TYRKIEL, E. J., 

DEREZINSKA, E., HERNIK, A., 

DEREZINSKA, E., GOLALCZYK, K. 

and LUDWICKI, J. K. (2009). The effects 

of DBP on the germ cell of laboratory 

mice. RoczPanstwZaklHig,60(4): 317-324. 

DOBRZYNSKA, M. M., TYRKIEL, E. J., 

DEREZINSKA, E., PACHOCKI, K. A. 

and LUDWICKI, J. K. (2012). Two 

generation reproductive and 

developmental toxicity following 

subchronic exposure of pubescent male 

mice to DEHP. Annals of Agric and 

Environmental Medicine, 19(1): 31-37. 

DOKMECI, D. (2005). Oxidative stress, male 

infertility and the role of carnitines. Folia 

Medica (Plovdiv) 47(1): 26-30. 

ESTESO, M. C., SOLER, A., FERNANDEZ-

SANTOS, M., QUINTEROMORENO, 

A. A. and GARDE, J. J. (2006). 

Functional significance of the sperm head 

morphometric size and shape for 

determining freezability in Iberian Red 

Deer (Cervuselaphushispanicus) 

epididymal sperm samples. Journal of 

Andrology,27 (5): 662-670. 

FRANCIS, G., KAREM, Z., MEKKAR, H. P. 

and BECKER, K. (2002). The Bilogical 

Action of Saponin in Animal System: a 

review. British Journal of 

Nutrition,88(6): 587-605. 

FROMME, H., BOLTE, G., KOCH, H. M., 

ANGERER, J., BOCHMER, S., 

DREXLER, H., MAYER, R. andLIEBL, 

B. (2007). Occurrence and daily variation 

of phthalate metabolites in the urine of an 

adult population. International Journal of 

Hygiene and Environmental 

Health,210:21-33. 

GUERRA, M. T., SCARANO, W. R. and DE-

TOLEDO, F. C. (2010). Reproductive 

development and function of female rats 

exposed to DBP in utero and during 

lactation. Reproductive Toxicology,29(1): 

99-105. 

HAMDY, A. A., MEMY, H. H., HESHAM, A. 

E. ABDULRAHMAN, M. A. and 

ABDEL-MONEIM, M. O. (2015). 

Dibutyl phthalate induces oxidative stress 

and impairs spermatogenesis in adult rat. 

Toxicology and Industrial Health, 10:1-

11. 

HEUDORF, U., MERSCH-SUNDERMANN, V. 

and ANGERER, J. (2007). Phthalates: 

Toxicology and exposure. International 

Journal of Hygiene and Environmental 

health, 210(5): 623-634. 

HODGE, G., HODGE,S. andHAN, P. 

(2002).Allium sativum (garlic) suppresses 

leukocyte inflammatory cytokine 

production in vitro: potential therapeutic 



Nigerian Veterinary Journal 41(1). 2020 Shinkut et al. 

  

58 

 

use in the treatment of inflammatory 

bowel disease. Cytometry, 48:209–215. 

KAO, S.H., CHAO, H.T., CHEN, H.W., 

HWANG, T.I, LIAO, T.L. and WEI, Y.H. 

(2007) Increase of oxidative stress in 

human sperm with lower motility. Fertility 

and Sterility, 89: 1183-1190.  

KASAHARA, E. SATO, E. F., MIYOSHI, R., 

KONAKA, R. and HIRAMOTO, K. 

(2002). Role of oxidative stress in germ 

cell apoptosis induced by DBP. 

Biochemistry Journal, 365: 849-859. 

KOLARIK, B., NAYDENOV, K., LARSSON, 

M., BORNEHAG, C. G. and SUNDELL, 

J. (2008). The association between 

phthalates in dust and allergic diseases 

among Bulgarian children. Environmental 

Health Perspectives,116(10): 98-103. 

KUZMINSKY, G., FAUSTO, A. M. 

andMORERA, P. (1996). Morphological 

abnormalities of rabbit spermatozoa 

studied by scanning electron microscope 

and quantified by light microscope. 

Reproduction Nutrition Development,36: 

565-75.  

LENZI, A., GANDINI, L. and MARESCA, V. 

(2000). Fatty acid composition of 

spermatozoa and immature germ cells. 

Molecular Human Reproduction, 6(3): 

226-231. 

LIAQAT, I. (2018). Interaction between 

Bisphenol S or Dibutyl phthalate and 

Reproductive system. 

http://dx.doi.org/10.5772/intechopen.7926

4. 

MAIN, K. M., MORTENSEN, G. K., KALEVA, 

M. M., BOISEN, K. A., DAMGAARD, I. 

N., CHELLAKOOTY, M., SCHMIDT, I. 

M., SUOMI, A. M., VIRTANEN, H. E., 

PETERSEN, D. V., ANDERSSON, M., 

TOPPARI,J. andSKAKKEBACK,M. E. 

(2006) Human breast milk contamination 

with phthalates and alterations of 

endogenous reproductive hormones in 

infants three months of age. Environ 

Health Perspect114(2):270-276. 

MALM, G., HAUGEN, T. B., RYLANDER, L. 

andGIWERCMAN, A. (2017). Seasonal 

fluctuation in the secretion of the 

antioxidant melatonin is not associated 

with alterations in sperm DNA damage. 

Asian Journalof Andrology. 19:52-58. 

MOHAMMADGHASEMI, F. and JAHROMI, S. 

K. (2018). Melatonin ameliorates 

testicular damages induced by nicotine in 

mice. Iran Journal of Basic Medical 

Science, 21(6): 639-644. 

NAIR, N. (2015). Dose dependent short-term 

study of di-n-butyl phthalate on the 

testicular antioxidant system of Wistar 

rats. Environmental Science and 

Pollution Research International, 22: 

2196-2204. 

NARAYANA, K., D’SOUZA, U. J. and 

SEETHARAMA RAO, K. P. (2002). 

Ribavirin-induced sperm shape 

abnormalities in Wistar rat. Mutation 

Research,513(1-2): 193-196. 

NORDKAP, L., JOENSEN, U. N. and 

BLOMBERG, J. (2012). Regional 

differences and temporal trends in male 

reproductive health disorders: semen 

quality may be a sensitive marker of 

environmental exposures. Molecular and 

Cellular Endocrinology, 355(2): 221-230. 

ODA, S. S. and WAHEEB, R. S. (2017). Ginger 

attenuated Di (N-Butyl) Phthalate-

induced reproductive toxicity in pubertal 

male rabbits. World Rabbit Science,25: 

387-398. 



Nigerian Veterinary Journal 41(1). 2020 Shinkut et al. 

  

59 

 

PARK, J.D., HABEEBU, S.S.M. and Klaassen, 

C.D. (2002). Testicular toxicity of di(2-

ethylhexyl) phthalate in young Sprague-

Dawley rats. Toxicology, 171: 105-115. 

PAUZENGA   U   (1985).   Feeding   Parent   

Stock.   Zootech, International. pp. 22-25. 

PLANT, T. M. and MARSHALL, G. R. (2001). 

The functional significance of FSH in 

spermatogenesis and in control of its 

secretion in male primates. Endocrine 

Reviews, 22(6): 764-786. 

PLANTE, M., DE LAMIRANDE,E. 

andGAGNON, C. (1994). Reactive 

oxygen species released by activated 

neutrophils, but not by deficient 

spermatozoa are sufficient to affect normal 

sperm motility. Fertility and Sterility, 

62:387–393. 

PROCHAZKOVA, D., BOUSOVA, I. and 

WILHELMOVA, N. (2011). Antioxidant 

and Prooxidant properties of Flavonoids. 

Fitoterapia,4,513-523. 

REHANI, L., LOUKIL, B. andKHELILI,K. 

(2015). Effect of dibutyl phthalate on 

sperm quality and liver injury in adult 

male rabbits. American-Eurasian Journal 

of Toxicological Sciences, 7: 34-38. 

REKWOT, P.I., VOH JR., A.A., OYEDIPE, 

E.O., OPALUWA, G.I., SEKONI, V.O. 

and DAWUDA, P.M., (1987). Influence 

of season on characteristics of the 

ejaculate from bulls in an artificial 

insemination center in Nigeria. Animal 

Reproductive Science, 14:187-194. 

RODRIGUEZ-DE LARA, R., FALLA-LOPEZ, 

M., RANGEL-SANTOS, R. and 

GARCIA-MUNIZ, J. G. (2008). 

Influence of doe exposure and season on 

reaction time and semen quality of male 

rabbits. In Proceedings: 9th World Rabbit 

Congress, June 10-13, 2008. Verona, 

Italy. 

SAADAT, S. N., MOHAMMADGHASEMI, F., 

JAHROMI, S. K., HOMAFAR, M. A. 

andHAGHIRI,M. (2014). Melatonin 

protects uterus and oviduct exposed to 

nicotine in mice. Interdiscipline 

Toxicology,7:41–46. 

SALEEM, T. S. T. (2003). Studies on Productive 

and Physiological Characteristics of 

Rabbits Under Different Managerial 

Conditions. Ph.D Thesis, Faculty of 

Agriculture. Zagazig University, Zagazig, 

Egypt. 

SALEH, R. A. AND AGARWAL, A. (2002). 

Oxidative stress and male fertility: from 

research bench to clinical practice. 

Journal of Andrology,23: 737-752. 

SALEH, S. Y., ATTIA, K. A., FOUAD,M. and 

Nassar, M. M. (2010). Effects of multi-

enzymes feed additive “Kemzyme” and 

Sodium Bentonite “as a feed binder” on 

sexual activity and some fertility 

parameters of rabbit bucks. Journal of 

Agricultural Sciences,2: 89-99. 

SHEA,K. M. (2003). Pediatric exposure and 

potential toxicity of phthalate plasticizers. 

Pediatrics Journal,111(6):1467-1474. 

SHI, W., HU, X., ZHANG, F., HU, G., HAO, Y. 

and ZHANG, X. (2012). Occurrence of 

thyroid hormones activities in drinking 

water from eastern China: contribution of 

phthalate esters. Environmental Sciences 

and Technology, 46(3): 1811-1818. 

SHINKUT, M. (2015). Semen Characteristics, 

Gonadal Sperm Reserves and 

HaematologicalParameters of Rabbit 

Bucks Fed Diets Supplemented with 

Allium sativum (Garlic). M.Sc 



Nigerian Veterinary Journal 41(1). 2020 Shinkut et al. 

  

60 

 

dissertation, Ahmadu Bello University, 

Zaria, Nigeria, 84-85. 

SHINKUT, M., REKWOT, P. I., 

NWANNENNA, A. I. and BUGAU, J. S. 

(2016a). Spermiogram of rabbit bucks fed 

diets supplemented with Allium sativum 

(garlic). IOSR Journal of Agriculture and 

Veterinary Sciences,9(2): 20-26. 

SHINKUT, M., REKWOT, P. I., 

NWANNENNA, A. I. SAMBO, J., 

BUGAU, J. S. and HARUNA, M. J. 

(2016b). Serum enzymes and 

histopathology of rabbit bucks fed diets 

supplemented with Allium sativum 

(garlic). IOSR Journal of Agriculture and 

Veterinary Sciences,9(6): 91-95. 

STEINBERGER, E. (1975). Hormonal 

regulation of the seminiferous tubule 

function. In: French F. S., Hasson, V., 

Ritzen, E. M. and Neyfeh, S. N. (eds) 

Hormonal regulation of spermatogenesis, 

New York: Plenum Press, 337-352. 

SUNA, S., YAMAGUCHI, F., KIMURA, M. 

TOKUDA, M. andJITSUNARI, F. (2007). 

Preventive effect of D-glucose, one of rare 

ketohexoses, on di-(2-ethylhexyl) 

phthalate (DEHP)-induced testicular injury 

in rat. Toxicology Letter,173: 107-117.  

SWAN, S. H. and Elkin, E. P. (1999). Declining 

semen quality: can the past inform the 

present? BioEssay, 21(7): 614-621. 

SWAN, S. H., MAIN, K. M., LIU, F., 

STEWART, S. L., KRUSE, R. L., 

CALAFAT, A. M., MAO, C. S., 

REDMON, J. B., TERNAND, C. L., 

SULLIVANS, S., TEAGUE,J. L. 

andTEAM, S. F. (2005). Decrease in 

anogenital distance among male infants 

with prenatal phthalate exposure. 

Environmental Health 

Perspective,113(8): 1056-1061 

TREMELLEN, K. (2008). Oxidative stress and 

male infertility: A clinical perspective. 

Human Reproduction Update,14(3): 243-

258. 

UMOSEN, A. J., AMBALI, S. F., AYO, J. O., 

MOHAMMED, B. and UCHENDU, C. 

(2012). Alleviating effects of melatonin 

on oxidative changes in the testes and 

pituitary glands evoked by 

subacutechlorpyrifos administration in 

Wistar rats. Asian Pacific Journal of 

Tropical Biomedicine, 2(8): 645-650. 

WANG, W., CRAIG, Z. R., 

BASAVARAJAPPA, M. S. GUPTA, R. 

K. and FLAWS, J. A. (2012a). Di (2-

ethylhexyl) Phthalate inhibits growth of 

mouse ovarian antral follicles through an 

oxidative stress pathway. Toxicology and 

Applied pharmacology, 258: 288-295. 

WANG, W., CRAIG, Z. R., 

BASAVARAJAPPA, M. S. HAFNER, R. 

K. and FLAWS, J. A. (2012b). Mono (2-

ethylhexyl) Phthalate induces oxidative 

stress and inhibits growth of mouse 

ovarian antral follicles. Biology of 

Reproduction, 87: 152-152. 

WANG, X., YAMAMOTO, Y., WILSON, L. H., 

ZHANG, T. and XIAN, W. (2015). 

Cloning and variation of ground state 

interstitial stem cells. Nature, 522(7555): 

173-178. 

WANG, X. J., ZHANG, Y. M. and CUI, J. S. 

(2004). Study of effects of lead acetate on 

reproductive function in male mice. 

Chinese Journal of Industrial Medicine, 

17: 237-239. 



Nigerian Veterinary Journal 41(1). 2020 Shinkut et al. 

  

61 

 

WHITTINGTON, K., HARRISON, S.C., 

WILLIAMS, K.M., DAY, J.L., 

MCLAUGHLIN, E.A., HULL, M.G. and 

FORD, W.C. (1999) Reactive oxygen 

species (ROS) production and the outcome 

of diagnostic tests of sperm function. 

International Journal of Andrology, 

22:236-242.  

WONG, E. W. and CHENG, C. Y. (2011). 

Impact of environmental toxicants on 

male reproductive dysfunction. Trends in 

Pharmacological Sciences, 32(5): 290-

299. 

ZEMJANIS, R. (1970). Collection and 

evaluation of semen. In: Diagnostic and 

Therapeutic techniques in Animal 

Reproduction. 2nd Edition, Williams and 

Wilkins Co. Baltimore MD . 139-156. 

ZHOU, D., WANG, H. and ZHANG, J. (2011). 

Di-n-butyl phthalate (DBP) exposure 

induces oxidative stress in epididymis of 

adult rats. Toxicology and Industrial 

Health, 27(1): 65-71. 

 

 

 

 

 


