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Abstract

This study was aimed at assessing the possible effects coconut oil could have on the sperm parameters of albino
rats. Twenty adult male Wistar rats randomly divided into four (4) groups of five rats each were investigated.
The control group received normal saline and experimental groups; Low Dose (LD), Moderate Dose (MD) and
High Dose (HD) received coconut oil extract of 0.5ml/kg b.w, 1.1ml/kg b.w and 2.2ml/kg b.w respectively for
fourteen days via orogastric tube. On day 14 of the experiment, the rats were euthanized under chloroform
vapour and sacrificed and testes excised. There was an insignificant decrease (p<0.05) in mean testicular weight
of the treated rats; LD (1.14+0.05), MD (1.16+0.05) and HD (1.124+0.06) groups compared to the control rats
(1.20£0.04). Sperm count was increased significantly (p<0.05) in the animals administered with coconut oil; LD
(39.724+0.28x10%ml), MD (46.76+1.46x10%ml), HD (68.18+0.39x10%ml) in comparison with animals in the
control group (35.28+0.34x10%ml). Sperm motility increased significantly (p<0.05) in animals of the HD group
(55.00+1.58%) compared to what was observed in rats found in LD (37.60+£0.81%) and MD groups
(45.00+0.84%). The HD group recorded (85.00+0.71%) sperm viability, a significant increase (p<0.05)
compared to that of the control group (75.60+0.93%). Sperms with normal morphology were significantly
increased (p<0.05) in LD (75.60+0.68%), MD (76.00+1.87%) and HD (87.20+0.86%) compared to the control
group (69.00+1.22%). Coconut oil has no deleterious effect on the sperm parameters and can lead to enhanced
spermatogenesis.
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1. Introduction

Coconut (Cocos nucifera) belongs to the family Aracaceae or Palmae and is one of the most commercially
grown and used nuts in the world. Historically, coconuts and their extracted oil have served man as important
foods for thousands of years (Ghazali et al., 2009). Much of the seed kernel is consumed locally as food, while
its oil (coconut oil) is used for cooking, soap making and production of margarine (Ishiaq & Odeyemi, 2012).
The oil plays a great role in skin care, hair care, stress relief, weight loss and cholesterol level maintenance,
immunomodulatory effects, cardiovascular uses and more recently in Alzheimer’s disease. Other potential
benefits include prevention of different biological conditions due to its active polyphenol components (Nevin &
Rajamohan, 2004). Coconut oil is a good source of iron, sodium, potassium and calcium because the
concentrations of these elements in the oil meet up with the adequate quantity needed by the body daily. Thus,
coconut oil has both nutritional and pharmacological benefits and being free from lead, it is safe for human
consumption (Sani et al., 2014). With an increase in the use of coconut oil, the possible effects it could have on
fertility can be useful in growing study in fertility research. This article presents the effect of coconut oil on the
sperm parameters.

2. Materials and method

2.1 Coconut oil extraction

The coconut oil was extracted using a modified wet extraction method described by Nevin and Rajamohan
(2004, 2006). The resultant coconut milk was left for 24hrs to facilitate the gravitational separation of the
emulsion as described by Onsaard et al. (2005) and Nour et al. (2009). Demulsification produced layers of an
aqueous phase (water) on the bottom, an emulsion phase (cream) in the middle layer and an oil phase on top as
described by Nour et al. (2009). The oil on top was scooped and heated for about 4hrs to remove moisture. The
obtained oil was then filtered through a fine sieve, stored at room temperature and used for the experiment.

2.2 Experimental design

Twenty adult male albino Wistar rats with average weight of 150g acquired from the University of Calabar
Animal Farm were divided into four groups of five rats each. The control group received normal saline and
experimental groups; Low Dose (LD), Moderate Dose (MD) and High Dose (HD) received coconut oil extract of
0.5ml/kg b.w, 1.1ml/kg b.w and 2.2ml/kg b.w respectively for fourteen days via orogastric tube. The rats were
euthanized under chloroform vapour and sacrificed and testes excised. Testes were then teased with a sterile
surgical blade and transferred into 10ml physiological saline at 37°C in a sterile container. The entire preparation

31



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online)  DOI: 10.7176/JBAH 1 .i.l
Vol.9, No.14, 2019 Is [

was shaken and kept in the incubator for 15minutes then studied under a light microscope

2.3 Statistical analysis

The differences between the treated and control groups data was statistically evaluated using ANOVA and SPSS
Computer Package since the data were parametric. All data was expressed as mean values +SEM with significant
values at p<0.05.

3. Results
3.1 Body Weight
There was significant increase (p<0.05) in the body weight of rats found in MD group (92.63+£5.61g) and the
change seen in LD group (76.50+=14.82g) was similar to that observed in the HD group (77.19+£0.05g) but
significantly lower (p<0.05) compared to the control (69.10+0.36g). (Table 1).

Table 1: Comparison of body weights between the control and experimental groups

Experimental Groups Initial Body weight (g) Final Body weight (g) Weight change(g)
Control 180.50+0.02 249.00+0.38 69.10+0.36
Low dose 180.54+0.01 257.04+14.81 76.50+14.82
Moderate dose 180.47+0.04 273.10+5.60* 92.63+5.61*
High dose 180.43+0.01° 257.62+0.06 77.19+0.05

Values are expressed as mean +SEM, n =5
* = significantly different from control at p<0.05
a = significantly different from Low dose at p<0.05
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Figure 1: Chart showing the changes in body weight of control and the experimental groups.

3.2 Testicular Weight
In this present study, coconut oil caused decrease (p<0.05) in the testicular weight of treated rats; low dose
(1.1440.05), moderate dose (1.16+0.05) and high dose (1.12+0.06) groups compared to the control rats
(1.2040.04). The moderate dose group presented a significantly higher (p<0.05) value compared to the low dose
and the high dose groups. (Table 2)

Table 2: Comparison of testicular weights between the control and experimental groups

Experimental Groups Testicular weight (g)
Control 1.20+0.04
Low dose 1.14£0.05
Moderate dose 1.16£0.05
High dose 1.12+0.06

Values are expressed as mean+SEM, n=5
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Figure 2: Chart showing testicular weights in the different experimental groups

3.3 Sperm Parameters

In Table 3 the sperm motility of rats in high dose group (55.00+£1.58%) showed significant increase (p<0.05)
compared to what was observed in rats found in low dose (37.60+0.81%) and moderate dose groups
(45.00+0.84%). The mean value of sperm count of rats in the low dose (39.72+0.28x10%ml), moderate dose
(46.76+1.46x10%ml) and high dose groups (68.18+0.39x10%ml), were significantly higher (p<0.05) compared to
that of the control (35.284+0.34x10%ml) as seen in Table 4. The high dose group (85.00+£0.71%) showed
significant increase (p<0.05) in sperm viability compared to that of the low dose (77.20+0.58%) and moderate
dose groups (79.40+0.60%). Also, the viable sperm cells in groups treated with coconut oil showed significant
increase (p<0.05) compared to that of the control group (75.60+£0.93%) (Table 5). In Table 6, Sperms with
normal morphology were significantly increased (p<0.05) in low dose (75.60+0.68%), moderate dose
(76.00+1.87%) and high dose (87.20+0.86%) compared to the control group (69.00+1.22%). Also, the high dose
group showed significant increase (p<0.05) in the occurrence of normal morphology when compared to the low
dose and moderate dose groups. The percentage of curved body in rats of low dose (16.40+0.51%), moderate
dose (14.60+1.36%) and high dose (4.80+0.37%) groups is significantly lower (p<0.05) than that of the control
group (18.60+0.98%). The occurrence of bent head was significantly higher (p<0.05) in the moderate dose group
(5.20£1.53%) while the low dose group (0.40+0.24%) had a similar population of spermatozoa with bent head as
the high dose group (0.40+0.24%) which was significantly lower (p<0.05) when compared with those in the
control group (5.00£1.53%). Rats in the low dose group (7.00+£0.32%) were observed to have significant
increase (p<0.05) in spermatozoa with bent tail when compared with moderate (3.60+1.50%) and high dose
group (4.80+0.37%). Also, those in moderate and high dose groups had significantly lower (p<0.05) percentage
of such sperms when compared with those of the control group (5.00+0.71%). The moderate dose group
(3.60+0.51%) showed significant increase (p<0.05) in the number of spermatozoa with defective head and body
compared to low dose (1.60+£0.51%) and high dose groups (2.40+0.24%) (Table 6).

TABLE 3: Comparison of sperm motility indices between control and experimental groups

Experimental Dosage Motile (%) Actively Motile Sluggishly Dead (%)
Group ml/kgbw (%) Motile (%)
Control Nil 45.00+1.58 34.00+1.87 15.00+15.8 55.00+1.58
Low dose 0.5 37.60+0.81%* 25.00+1.58* 12.60+0.93 63.00+1.22%*
Moderate dose 1.1 45.00+0.84* 22.00+2.55* 21.00+1.87*2 55.00+1.58*
High dose 22 55.00+1.58%® 30.00+1.58* 35.00£1.58%® 46.00+£2.92%%

Values are expressed as mean +SEM, n =5

* = significantly different from control at p<0.05
a = significantly different from LD at p<0.05

b = significantly different from MD at p<0.05
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Figure. 3: Chart showing sperm motility indices between the control and experimental groups

TABLE 4: Comparison of sperm count between control and experimental groups

Experimental Group Sperm Count (x10%/ml)
Control 35.28+0.34
Low dose 39.72+0.28*
Moderate dose 46.76+1.46%*
High dose 68.18+0.39%

Values are expressed as mean +SEM, n =5
* = significantly different from control at p<0.05
a = significantly different from LD at p<0.05
b = significantly different from MD at p<0.05
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Figure 4: Chart showing sperm count of the control and coconut oil-treated groups.
Sperm Viability = Number of viable cells counted/200 x100.
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TABLE 5: Comparison of sperm viability between control and experimental groups
Experimental Group Sperm viability (%)

Control 75.60+£0.93

Low dose 77.20+0.58
Moderate dose 79.40+0.60**
High dose 85.00+0.71%®

Values are expressed as mean +SEM, n =5

* = significantly different from control at p<0.05
a = significantly different from LD at p<0.05

b = significantly different from MD at p<0.05

SPERM VIABILITY
[%]
= 86 -
bt
e 84 -
o 82 -
o
« 80 -
S
g8~
S 76 -
[T
° 74
2 72
£ 70 - -
z Experimental Groups

Figure. 5: Chart showing sperm viability of the control and experimental groups.

TABLE 6: Comparison of sperm morphology between the control and experimental groups
Experimental Curved Body Bent Head Defective Head and Bent tail Normal (%)
Groups (%) (%) Body (%) (%)
Control 18.60+0.98 5.00+0.32 2.60+0.24 5.00+0.71 69.00+1.22
Low dose 16.40+0.51 0.40+0.24* 1.60+0.51 7.00+0.32 75.60+0.68*
Moderate dose 14.60+1.36* 5.20+1.53? 3.60+0.51* 3.60+£1.50*  76.00+1.87*
High dose 4.80+£0.37%*ab 0.40+£0.24*> 2.40£0.24° 4.80+£0.37  87.20+0.86*%

Values are expressed as mean +SEM, n =5
* = significantly different from control at p<0.05

a = significantly different from LD at p<0.05
b = significantly different from MD at p<0.05
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Figure. 6: Chart showing sperm morphology of the control and experimental groups

4. Discussion

Results from this research demonstrates that coconut oil extract has no adverse effect on sperm parameters of
Wistar rats. It can be seen from this study that the high dose group showed the highest percentage of motility.
Coconut oil at HD of 2.2ml/kg body weight brought about significant increase (p<0.05) in the degree of motility
of sperm cells compared to the other two groups; (LD and MD). The statistical analysis clearly shows that
coconut oil can lead to increase in sperm count significantly (p<0.05) as seen in the HD group having the highest
number of active and live cells compared to the control which is an indication that the extract enhances
spermatogenesis. The viable sperm cells in groups treated with coconut oil showed significant increase (p<0.05)
compared to that of the control group (75.60+0.93%). In addition, the present study showed that the number of
sperms with normal morphology was significantly increased (p<0.05) in the treated group with the highest
number being in the HD group compared to the control. The study showed dose dependent increase in
percentage of motile sperm, increased sperm count, viability and percentage of normal morphology which is an
indication that coconut oil extract could enhance spermatogenesis. Increase in morphologically normal sperms
results in increased motility as normal intact sperm is a prerequisite for high speed with straight forward motility.
Gandini et al. (2000) postulated that sperm function is strictly correlated with sperm morphology which is a
predictor of fertility potential in man. Brucefife (2000) reported that coconut oil has an antioxidant effect.
Antioxidants stabilize testicular membranes by decreasing lipid peroxidation and presumably abnormal sperm
which will enhance gonadal function (Emanuele and Emanuele, 2001). Eskenazi et al. (2005) also reported
higher antioxidant intake is associated with higher sperm numbers and motility which corroborates the results of
this research.

5. Conclusion
Results from this study indicates that Coconut oil extract has no deleterious effect on the sperm parameters rather
improves semen quality and could enhance spermatogenesis.
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