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ABSTRACT 
 

Aims: This study was designed to investigate the effect of aqueous and methanol extracts of Cocos 
nucifera (coconut) milk on the testosterone levels and testes of male albino wistar rats. 
Study Design: A 15-day experimental study. 
Place and Duration of Study: Animal House and Department of Medical Laboratory Science, 
College of Medicine, University of Nigeria, Enugu Campus, between May 2019-November 2019. 
Methodology: Twenty five adult male albino rats were divided into five groups (I-V) of five rats 
each. Rats in group I received only water and standard feed throughout the experiment and served 
as control. Groups II and III received 163mg/kg and 326mg/kg of methanol extract of coconut milk 
(MECM) respectively, while group IV and V received 110mg/kg and 220mg/kg of aqueous extract of 
coconut milk (AECM) for two weeks. Upon completion of extract administration, the blood samples 
of the rats were obtained by a retro-orbital puncture of the median canthus for estimation of serum 
testosterone. The animals were sacrificed and the testes excised, weighed and fixed in 10% formal 
saline for 48hours prior to paraffin embedding for histological processing. Testes sections were 

Original Research Article 



 
 
 
 

Onyemelukwe and Nweze; JOCAMR, 19(1): 1-7, 2022; Article no.JOCAMR.90384 
 
 

 
2 
 

processed and stained using the Haematoxylin and Eosin (H&E) technique for light microscopical 
examination.  
Results: There was no significant difference in the relative testicular weight between the "control" 
and "treatment" groups following oral administration of MECM and AECM to rats. Similarly, there 
was no discernible variation in the testosterone levels between the "control" and "test" groups. 
Testicular histology showed normal seminiferous tubule with mild germinal epithelial sloughing, 
hence no increased spermatogenesis was observed in the experimental group.  
Conclusion: Extracts of Cocos nucifera milk had no significant short term effects on the testicular 
weight and the testosterone level of male Albino rats. In addition, extracts of Cocos nucifera milk at 
these doses may cause mild morphological alterations in the testes of rats. 
 

 
Keywords: Cocos nucifera; testes; relative testicular weight, testosterone level; seminiferous tubule. 
 

1. INTRODUCTION  
 
Coconut (Cocos nucifera) is one of the world's 
most beneficial trees, supplying nourishment for 
millions of people, particularly in the tropical and 
subtropical regions, and is often referred to as 
the "tree of life" because of its various uses [1]. 
 
Coconut milk is a milky-white, opaque liquid 
made from the grated pulp of ripe coconuts. 
Coconut milk's opacity and rich flavor are 
attributable to its high oil content, which is mostly 
saturated fat, half of which is lauric acid [2]. It 
also contains nutrient-rich contents e.g. 
carbohydrates such as sugar and dietary fibers; 
minerals such as magnesium, calcium, iron, 
manganese, phosphorus, potassium, sodium and 
zinc, as well as vitamins B1, B3, B5, B6, B9 and 
C [3]. 
 
The male factor is responsible for 20 to 70% of 
all occurrences of infertility [4]. Vitamin C, one of 
the antioxidants found in coconut milk, aids male 
fertility by improving sperm motility and count 
while also lowering the fraction of malformed 
sperm cells [5]. Low testosterone levels, which is 
the male sex hormone may be responsible for 
infertility in men, however, previous study has 
shown that some natural products such as citrus 
fruits, garlic, turmeric, fenugreek, ginseng and 
coconut milk supports healthy hormone 
production and helps to boost male reproductivity 
by increasing testosterone levels and sperm 
counts [6]. Male infertility is becoming more 
common over the world, which is of public 
concern due to its social and economic 
consequences [7]. As a result, men's fertility has 
been stimulated using commonly available and 
affordable natural products with minimal or no 
negative effects. This could be a viable 
alternative to pharmacological methods of fertility 
stimulation, which have a number of drawbacks 
and are not widely available [8]. This rise in male 

infertility and the paucity of scientific reports as at 
the period of the study, on the sub-acute effects 
of aqueous and methanol extracts of coconut 
milk on the testosterone level and testes of men, 
necessitated this research which investigated the 
possible effects of coconut milk as an adjuvant 
on the reproductive system as it relates to 
testosterone level and testes using adult male 
albino rats. 
 

2. MATERIALS AND METHODS  
 

2.1 Collection of Plant Material (Coconut) 
 
Ten (10) mature fresh coconut fruits were 
obtained from Nsukka, in Nsukka Local 
Government Area of Enugu State, South East 
Nigeria. The coconut was kept in a cool dry 
place. 
 

2.2 Preparation of Coconut Milk Extract 
 
A clean, sterilized knife was used to split open 
the mature, fresh coconut heads and for the 
removal of the white coconut flesh from the  
shell. The coconut flesh was further divided into 
more smaller pieces; it was washed and         
blended with an electric blender without         
adding water. The blending was done thrice for 
5minutes each, the grinded coconut was 
weighed, using a standard weighing balance. 
The weight obtained was 400g. The blended 
coconut was divided into two (2) parts of 200g 
each. 
 

A wooden stirrer was used to homogenize 200g 
of the finely ground coconut fruit with 200ml of 
water to create the aqueous extract. In order to 
sift the homogenate, a fresh muslin cloth              
was used., until all the coconut milk was                   
fully extracted and the filtrate obtained was 
stored in the refrigerator at 2-8

o
C until when 

needed. 
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For the methanol extract, 200ml of (80%) 
methanol was added to 200g of the grinded 
coconut fruit for 72hours. Throughout the 
extraction procedure, the mixture was continually 
stirred. The combination was filtered with 
Whatmann filter paper after 72 hours, and the 
filtrate was then left to evaporate. The obtained 
residue was kept in a refrigerator until it was 
needed. Both extracts' extractive values were 
calculated. 
 

2.3 Animal Housing and Management 
 
Twenty five adult male Wistar rats weighing 120-
180g obtained from the Animal house, College of 
medicine University of Nigeria Teaching Hospital. 
The rats were weighed and divided into five (5) 
groups; I, II, III, IV and V of five (5) rats per group 
according to their body weights. They were 
housed in Anatomy Department, College of 
Medicine University of Nigeria Enugu Campus 
under standard conditions of temperature (27±2 
ºC) and a 12hours light, 12hours dark cycle. The 
rats were housed in groups in metallic cages and 
given access to clean water and standard 
commercial rat feed (Guinea feed®, Enugu, 
Nigeria). Acclimatization lasted for two (2) weeks 
after which the study was commenced. All the 
animals were handled in accordance to 
Institutional regulations approved for the care 
and use of animals for scientific research by 
University of Nigeria.  
 

2.4 Experimental Design and Conduct 
 
The rats were divided into five groups, which 
comprised of group I-V. Group I, was the control 
group and received water and standard 
commercial feed only throughout the duration of 
the experiment, while groups II-V served as the 
test group and received graded doses of 
methanol and aqueous extracts of coconut milk 
twice daily via oropharyngeal route using an oral 
gavage for 14 days as follows; group II and III 
received 163 mg/kg and 326 mg/kg body weight 
of methanol extract of coconut milk (MECM) 
respectively. Group IV and V received 110 mg/kg 
and 220 mg/kg body weight of aqueous extract of 
coconut milk (AECM) respectively. 
 

2.5 Testosterone Estimation 
 
At the end of two weeks, on the fifteenth day, by 
9am, the blood samples of the rats were 
collected into plain tubes by a retro-orbital 
puncture of the median canthus for the 
estimation of the levels of testosterone using 

Standard Accu Bind ELISA Microwells with 
testosterone code system product code: 3725-
300, by monobind Inc. Lake Forest. CA 92630, 
USA. It uses the principle of competitive Enzyme 
immunoassay. 
 

2.6 Relative Organ Weight Determination 
 
Under chloroform anesthesia, the rats were 
sacrificed, and the testes were excised. 
Necropsy was performed to check for any lesions 
or signs of abnormalities. Each rat's testes        
was blotted with filter paper and weighed                
on a balance. The relative organ weight          
[ROW] of each testis was calculated using this 
formula:  
 

   

 
                         

                                
 

   

 
 

 

2.7 Tissue Processing and Microscopy 
 
Under chloroform anesthesia, the rats were 
sacrificed, the testes were removed, weighed, 
and fixed in 10 percent formal saline for 48 hours 
prior to histological processing utilizing the 
paraffin embedding technique with a light 
microscope. Sections measuring 3-5 microns 
were prepared and stained using the 
Haematoxylin and Eosin (H & E) staining method 
as described [9]. An Olympus TM binocular 
microscope with an integrated illumination 
system was used to examine the sections. 
 

2.8 Statistical Analysis 
 
Data was analyzed using Statistical Package for 
Social Sciences (SPSS) software (SPSS, 
Chicago, IL; version 23.0). All data were 
expressed as the mean value ± SEM. The level 
of significance was determined by the student’s t-
test. While the effect on the ‘test’ groups were 
determined by one way analysis of variance 
(ANOVA) and Tukey’s multiple comparism,  
P˂.05 was considered significant. 
 

3. RESULTS AND DISCUSSION 
 

Over the years, infertility has increased in both 
males and females. However, the rise in male 
infertility has been a subject of worldwide worry. 
Smoking, drinking alcoholic drinks, and using 
prohibited substances, as well as stress, poor 
diet, and lack of exercise, have all been linked to 
this [10]. In addition, testicular damage, vas 
deferens blockage, varicocoele, inadequate 
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vitamin intake, and increased testicular heat 
have all been linked to male infertility [11].  
 
In experimental studies, testicular size is the best 
main evaluation for spermatogenesis [12], and 
the weight of male reproductive organs is often a 
useful reproductive risk assessment, because in 
the testicular mass, tubules and germinal 
components make up about 98 percent of the 
mass. In spite of the many uses of coconut milk, 
the results of this investigation showed that the 
mean relative organ weights (ROW) of the testes 
of the treated rats did not significantly change 
when compared with the controls (P =.83) as 
shown in (Table 1). However, an increase in 
mean relative weights of the testes was observed 
in all the treated rats that received both aqueous 
and methanol extracts of coconut milk compared 
with the control rats but the increase was not 
significant. A previous study documented that the 
small amounts of medium chain triglycerides 
(MCTs) found in coconut milk are unlikely to 
have any significant effects on body weight or 
metabolism [13]. This finding agrees with a study 
conducted by [11], which documented that there 
was no significant increase in the mean relative 
weight of testes of rats when treated with low, 
medium and high dose of coconut milk extract. 
 
Table 2 reveals the results of the serum 
testosterone levels from the MECM and AECM 
treatment group in comparison with the controls. 
In comparison to the control, all treated groups 
showed reduced mean serum testosterone 
values. This rise in male infertility has resulted in 
a demand for natural solutions that are readily 
available and affordable, has moderate or no 
side effects, and can be used as a substitute for 
pharmacological techniques of fertility 
stimulation, which may have some negative 
effects and are not readily available [14]. 
According to certain studies, rats given coconut 
oil and coconut oil diets had higher testosterone 
levels [15-17]. 

This is in contrast to the findings of this study, 
which showed that all treated rats had lower 
mean serum testosterone levels than the control 
(p>0.05); this could be attributed to the stress the 
rats experienced during the treatment period. 
Increased oxidative stress was found to damage 
supporting Sertoli cells and the testosterone-
secreting Leydig cells, as well as affect the 
hypothalamic-pituitary-gonadal (HPG) axis 
[18,19]. Cortisol, a stress hormone, has been 
proven to act directly on cells in the testes, 
inhibiting testosterone production and               
release, resulting in low testosterone levels 
[20,21]. 
 
The histology findings revealed that control rats 
showed normal representation of testicular 
microanatomical structure (Fig. 1i), whereas, the 
testes of the treated rats that received oral 
administration of methanol and aqueous extracts 
of coconut milk showed mild morphological 
alterations compared to the control. Rats in 
group II (Fig. 1ii) and V (Fig. 1v) that received 
163mg/kg and 220mg/kg body weight of 
methanol and aqueous coconut milk extracts 
respectively, showed mild tubular degeneration 
with sloughing of the germinal epithelium which 
may be due to an inflammatory process [11]. The 
observed mild vacuolated germinal epithelia in 
some of the seminiferous tubules of rats in group 
III (Fig. 1iii) that received 326mg/kg body weight 
of methanol extract of coconut milk may be due 
to germ cell degeneration [22]. Sertoli cell 
vacuolation is a common early feature of 
morphologic injury to Sertoli cell that can be 
found in studies of 28 days or less [23], prior to 
any germ cell degeneration. These vacuoles may 
contain fluid or lipid, and they may represent 
endoplasmic reticulum or intercellular space 
dilation. In healthy mouse testicular tissues, 
seminiferous epithelia exhibited vacuolar 
changes, previous toxicological studies have also 
reported similar pathological changes in 
testicular tissues [24,25].  

 
Table 1. Effect of Cocos nucifera milk on relative weight of testes of treated rats 

 

 Groups ANOVA 

I II III IV V F ratio P value 

Relative weight of 
testes (g) 

0.60 ± 
0.07 

0.62 ± 
0.04 

0.62 ± 
0.04 

0.62 ± 
0.11 

0.71 ± 
0.07 

0.372 0.826 

Results are expressed as mean ± standard error of mean (SEM) 

 
  



 
 
 
 

Onyemelukwe and Nweze; JOCAMR, 19(1): 1-7, 2022; Article no.JOCAMR.90384 
 
 

 
5 
 

Table 2. Effect of Cocos nucifera milk on serum testosterone levels 
 

 Groups ANOVA 

I II III IV V F ratio P value 

Testosterone 
(ng/ml) 

1.14 ± 
0.19 

0.58 ± 
0.25 

0.60 ± 0.10 0.50 ± 
0.15 

0.88 ± 
0.21 

1.979 0.284 

Results are presented as mean ± standard error of mean (SEM) 

 

 
 

Fig. 1. I-V: Photomicrographs of testes sections of animals in Groups I – V. The seminiferous 
tubules (arrows) of animals in Groups I and IV appear normal with the germinal epithelia intact 
and the flagella of mature spermatids seen in the lumen (*); those in Groups II and V appear to 
have degenerated tubules with sloughed germinal epithelia (arrows); those in Group III have 

vacuolated germinal epithelia in some of the seminiferous tubules (arrows) 
 

4. CONCLUSION 
 
Short term administration of both aqueous and 
methanolic extracts of coconut milk had no 
significant effect on the weight of testes and the 
level of testosterone, and may cause mild 
morphological alterations in the testes of rats at 
these doses. 
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