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Received: January 26th 2025 Sex hormones are important in developing and maturation of sex cells. In 
male, the sex hormone is testosterone and this hormone is produced by the 

testes with control from the hypothalamus through the release of 

gonadotropin releasing hormone (GnRH). The hormone testosterone 
promotes spermatogenesis in male and thus enhance reproductive process 

in male. Fruits combination is well eaten across the world and it increases 
sperm parameters. The study aimed to evaluate the Effect of Banana, Apple, 

and Pineapple on Sex Hormones in Male Wistar Rats Treated with 

Monosodium Glutamate. The study involved 30 Male Wistar rats (weighing 
130-180g) randomly selected into five groups with 6 rats per group. Group 

1 – Control, Group 2, 3 and 4 were administered with 1ml, 2mls and 3mls of 
smoothies respectively, Group 5 – Monosodium glutamate (400mg/ml), and 

Group 6 – Monosodium glutamate + High dose (400mg/ml +3mls of 
smoothies).  Results from this study showed that smoothies administration 

in rats increase in testosterone. The study shows smoothies decreased total 

cholesterol below control concentrations of 3.45±0.26 mmol/L, to 
3.15±0.43mmol/L, 2.90±0.06mmol/L and maximally 2.80±0.17 mmol/L at 

3ml/kg dose dependently. On the contrary, MSG raised total cholesterol 
levels to 3.40±0.12 mmol/L, although combination treatment with high-dose 

smoothies reduced total cholesterol further to 2.40±0.06 mmol/L (p<0.05). 

Hence, smoothies mitigated the hypercholesterolemic effect of MSG co-
treatment.   
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INTRODUCTION 

A lot of men in the south-eastern part of Nigeria 
consume bread fruit both for its nutritional benefits as 

well as other ethnomedicinal purposes (Gbaranor, et al., 

2023a). Previous study revealed that majority of the 
people (96.20%) preferred herbal medicine as their 

treatment choice and this choice of treatment by the 
participants could be due to the fact that herbal 

medicine is accessible, available, affordable and also 

proximity of treatment centre. Also, previous study by 
Gbaranor, et al., (2021) revealed that, most people in 

the rural areas and some in the urban areas depends 

on herbal medicine each time they have medical issues. 
Several studies have specifically linked apple 

consumption with a reduced risk for cancer, especially 

lung cancer (Feskanich, 2000). A reduced risk of 
cardiovascular disease has been associated with apple 

consumption (Sesso et al., 2003). Some of the apple's 
protective effect against cardiovascular disease may 

come from its potential cholesterol-lowering ability 

(Aprikian et al., 2002). 
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Phytochemical screening showed presence of alkaloids, 

flavonoids, saponins and tannins in the pineapple leave 

extract, which components can be responsible for the 
observed blood glucose lowering and analgesic effects 

(Ajani & Opadokun, 2019). Pineapple is a rich source of 
vitamin C as well as other vitamins and fibre. 

Pineapple's bromelin stimulates digestion and the 

proper performance of the small intestine and kidneys; 
it helps in detoxification, normalizes colonic flora, helps 

in hemorrhoid alleviation, and prevents and corrects 
constipation (Ajani & Opadokun, 2019). Banana peel 

extract has the potential to maintain the testosterone 

concentration in male rats with a high-fat diet (Zulkifli 
et al., 2020). Phytosterols present in banana also lower 

the cholesterol level in serum. Phytosterols consumed 
with food inhibit the absorption of cholesterol from the 

small intestine by displacing it from micelles and 
increasing its excretion; thereby reducing the serum 

LDL cholesterol levels (Thompson & Grundy, 2005). 

Previous study revealed the significant decrease in the 
serum levels of total cholesterol in the groups treated 

with the medium dose and the high dose (African 
breadfruit) when compared with the control group 

(Gbaranor, et al., 2024). This decreased in the serum 

levels of total cholesterol may be due to the presence 
of phytocompounds which could be responsible for this 

reduction and thus could use as antihyperlidemia 
(Gbaranor, et al., 2024). Total cholesterol serum levels 

that are usually increase in diabetic people could be 
lowered with T. africana seed extract. Thus, T. africana 

seed extract may be useful in preventing the 

development of both hyperlipidemia and atherosclerosis 
in diabetic people. (Gbaranor, et al., 2024). 

Cardiovascular disease induced by hyperglycemia is 
associated with alterations in serum lipid profiles 

(Laakso M, 1996; Steiner G, 1999; Massing et al, 2001). 

Alteration in serum lipid profiles are known in diabetics, 
which are likely to increase the risk of coronary heart 

disease (Laakso, 1996; Steiner, 1999; Massing et al, 
2001).Study by Chattopadhyay and Bandyopadhyay, 

(2005) revealed that the levels of total serum 

cholesterol, triglycerides, total lipids, VLDL and LDL-
cholesterol were reduced with Azadirachta indica leaf 

extract and its antihyperlipidemic effect could represent 
a protective mechanism against the development of 

atherosclerosis. 
 

MATERIALS AND METHOD 

Collection and Identification 
The fruits were obtained fresh from mile 3 market in 

October, 2023. The fruits were identified by Dr M.G 
Ajuru from the department of Plant Science and 

Biotechnology, Faculty of Sciences, registered with the 

code number RSUHPb0153 for apple, RSUHPb0154 for 

pineapple and RSUHPb0155 for banana. 

Fruit Preparation 
The fruits were washed and sliced into medium sizes. 

25ml of water was added. The sliced fruits were turned 
into the blender which was connected to an electric 

source. The fruits were blended for five minutes. The 

fruits were allowed to become smooth and was 
disconnected from the electric source. The smoothies 

were poured into the beaker and administered to the 
rats. 

Experimental Animals and Management  

Young male Wistar rats weighing 130-180g were 
obtained from the animal house, Faculty of Basic 

Medical Sciences, Rivers State University. The animals 
were housed in cages and maintained under natural 

environmental condition. These animals were fed with 
normal standard diets. 

Study design 

30 male Wistar rats were selected randomly into five 
rats per group. The groups include:  

Group 1 – Control which was given only feed and 5mls 
of distilled water 

Group 2 – 1ml of smoothies 

Group 3 – 2mls of smoothies 
Group 4 – 3mls of smoothies 

Group 5 – Monosodium glutamate (400mg/ml) 
Group 6 – Monosodium glutamate + High dose 

(400mg/ml +3mls of fruits) 
Administration of fruits combination done for 14 days, 

and on the 15th day, the animals were weighed and 

sacrificed after been anesthesized in chloroform soaked 
with cotton wool and samples were collected. 

Blood Collection  
Animals were anaesthetized with Chloroform soaked in 

cotton wool and placed in a desiccator and 5ml of blood 

samples collected through cardiac puncture with syringe 
and shared into the plane bottles. The blood was 

allowed for 900 seconds and then centrifuged for 900 
seconds. Thereafter, the serum was collected and 

transferred into another bottle and stored in a freezer 

for hormonal analysis. 
Analysis of Sample  

Blood was used for hormonal analysis as described by 
Bolon et al. (1997).  

Statistical Analysis  
Data are presented as mean ± SEM and were analysed 

using a one-way Analysis of Variance (ANOVA). P < 0.05 

was declared as significant statistically 
Ethical Approval 

Ethical approval was approved by the Research Ethics 
Committee of the Faculty of Basic Medical Science in 

Rivers State University, Nkpolu-Oroworukwo 
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RESULTS 

The results shows that there was a dose-escalation 
effect of smoothies on testosterone, which rose step-

wise from 2.49±0.12 ng/ml (p<0.05) to peak levels of 
3.97±0.07 ng/ml at the maximum dose, non-

significantly greater than control mean of 3.69±0.03 

ng/ml (Figure 1). Also, MSG lowered testosterone to 
2.00±0.01 ng/ml, although in addition to high-dose 

smoothies, it maintained moderately high testosterone 
concentrations of 3.44±0.14 ng/ml. In summary, 

smoothies non-significantly increased testosterone in a 

dose-responsive manner over control, partially 

mitigated by co-administered MSG. 

Smoothies decreased total cholesterol below control 
concentrations of 3.45±0.26 mmol/L, to 

3.15±0.43mmol/L, 2.90±0.06mmol/L and maximally 
2.80±0.17 mmol/L at 3ml/kg dose dependently (Table 

4.6 and Figure 2). On the contrary, MSG raised total 

cholesterol levels to 3.40±0.12 mmol/L, although 
combination treatment with high-dose smoothies 

reduced total cholesterol further to 2.40±0.06 mmol/L 
(p<0.05). Hence, smoothies mitigated the 

hypercholesterolemic effect of MSG co-treatment.   

 
 

 

 
Fig. 1: The effects of smoothies on Testosterone in male Wistar rats 

 

 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Control 1 ml/kg
Smoothies

2 mls/kg
Smoothies

3 mls/kg
Smoothies

400mg/ml/kg
MSG

3mls
Smoothies +

400mg/ml/kg
MSG



 

 
World Bulletin of Public Health (WBPH)   
Available Online at: https://www.scholarexpress.net 
Volume-43, February 2025 
ISSN: 2749-3644 
  

 

140 | P a g e  

 
Fig. 2: The effects of smoothies on total cholesterol in male Wistar rats 

 

DISCUSSION 

The study shows that there is an increased in the serum 
level of testosterone in a dose-dependent manner 

(Figure 1). Mean testosterone rose progressively from 
2.49 ± 0.12 ng/ml at the lowest dose to peak levels of 

3.97 ± 0.07 ng/ml at the maximum 3 ml/kg dose 

(p<0.05 compared to control). Although not statistically 
significant, this represented an 8% increase over 

control values of 3.69 ± 0.03 ng/ml. These findings 
suggest the phytoestrogens in smoothies can bind 

testosterone receptors, leading to compensatory 
increases in testosterone synthesis and secretion 

(Taxvig et al., 2007). Monosodium glutamate (MSG) 

treatment alone significantly decreased testosterone to 
2.00 ± 0.01 ng/ml compared to control (p<0.05). This 

present study agrees with previous studies which found 
that MSG administration led to significantly lower levels 

of GnRH, LH, testosterone, and total cholesterol 

(Ochiogu et al., 2015; Dong & Robbins, 2015). This 
implies direct testicular effects of MSG or actions at the 

hypothalamic-pituitary level. With combined high-dose 
smoothies and MSG, testosterone levels remained 

moderately high at 3.44 ± 0.14 ng/ml.   
Administration of escalating doses of smoothies led to 

stepwise reductions in mean total cholesterol levels 

compared to control values of 3.45 ± 0.26 mmol/L 
(Table 4.6 and Fig 4.6). Total cholesterol decreased to 

3.15 ± 0.43, 2.90 ± 0.06, and 2.80 ± 0.17 mmol/L at 
the maximal dose of 3 ml/kg (p<0.05 compared to 

control). This implies a cholesterol-lowering effect of 

smoothies, likely attributable to their fiber, vegetable 
protein, and micronutrient content (Slavin & Lloyd, 

2012). This study also agreed with previous studies by 

(Gbaranor, et al., 2024) and Chattopadhyay and 

Bandyopadhyay, (2005). were Azadirachta indica leaf 
extract lowered the serum levels of total cholesterol. In 

contrast, monosodium glutamate (MSG) treatment 
raised total cholesterol to 3.40 ± 0.12 mmol/L, although 

not significant. Similar result was observed in another 

study (Ochiogu et al., 2015). However, the combination 
of high-dose smoothies and MSG further reduced total 

cholesterol to 2.40 ± 0.06 mmol/L. This suggests 
smoothies can mitigate the adverse 

hypercholesterolemic effects of MSG administration 
 

 

CONCLUSION 
Smoothies non-significantly increased testosterone in a 

dose-responsive manner over control, partially 
mitigated by co-administered MSG. Also, the study 

revealed the the lowering effect of fruits on serum 

cholesterol level. 
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