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Abstract:

Fruits are very important to humans and they have several essential
nutrients that are important to improve their overall health. The aim of this
study is to investigate the effects of smoothies (banana, apple and pineapple)
on semen parameters and nitric oxide in male Wistar rats. Thirty (30)
animals weighing 130kg to 180kg were randomly selected into 6 groups with
5 animals per group. Group 1 received 5mls of distilled water, group 2
received 1ml/kg (low dose) of smoothies, group 3 received 2ml/kg (medium
dose), group 4 received 3ml/kg (high dose), group 5 received 400mg/kg of
monosodium glutamate, group 6 received 400mg/kg of monosodium-
glutamate and 3ml/kg (high dose) of smoothies co-administered.
Administration was carried out for 14 days and on the 15" day, the animals
were sacrificed, semen was harvested and 5ml blood was collected via
cardiac puncture. Statistical analysis was done using ANOVA and
expressed as Mean+SEM. Statistically P < 0.05 was said to be significant.
SPSS version 26 was used. Results from the study showed significant
increase in sperm morphology and sperm volume and decrease in sperm
count and sperm viability. There was significant increase in the level of
nitric oxide dose-dependent and thus could aid erection in male.
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Introduction

The inability to become pregnant after a significant duration of sexual activity without the use of
contraception is known as infertility resulting from changes in reproductive factors (Santiago, et al.,
2000). According to the report by World Health Organization (WHQ) (2003) the annual number of
infertile couples globally was found to be 50-80 million. Infertility can have a feminine or masculine
origin, with the male factor only present in one third of cases (Babakhanzadeh et al., 2020). Recent
meta-analysis studies by researchers show that male’s factors are present in 20—70 percent of
infertility cases (Agarwal et al., 2015; Qi et al., 2016). A multitude of causes and risk factors
contribute to the increasing incidence of male infertility (Salonia et al., 2021) which can be stratified
as congenital, acquired, and idiopathic. Environmental or occupational exposure to toxic chemicals
(Ma et al., 2019) and various lifestyle factors eg, smoking (Taha et al., 2012; Sharma et al., 2016),
alcohol consumption (Ricci et al., 2017) recreational drug use (Gundersen et al., 2015) obesity
(Eisenberg et al., 2013) and psychological stress (Nargund, 2015) are all potential risk factors for
male infertility (Durairajanayagam, 2018).Most of the healthy nutrients in our smoothies will come
from fruit or vegetables used. Benefits of a diet high in fruits and vegetables include lower risk of
diseases such as diabetes, obesity, cancer, and cardiovascular disease (Slavin & Lloyd, 2012).

Semen, also known as seminal fluid, is an organic fluid that is emitted from the male reproductive
tract and most of the fluid in semen is made up of secretions from male reproductive organs. It
contains citric acid, free amino acids, fructose, enzymes, phosphorylcholine, prostaglandin, potassium
and zinc ( Zinc, 1999). Factors that can lead to abnormally shaped spermatozoa may include;
increased testicular temperature, exposure to toxic chemicals, infection and genetic traits. An
abnormally shaped sperm is known as teratozoospermia or teratospermia (Ou, M., 2009). NO seems
to play a major role in the regulation of sperm motility, hyperactivation, capacitation, and fertilization
(Banihani and Aljabali, 2020).

Materials and Methods
Fruit Collection and Identification

Fresh fruits were obtained from mile 3 market in the month of October, 2023. Identification of the
fruits was done by Dr. M. G. Ajuru of the department of plant science and biotechnology, Faculty of
Science, Rivers state university. The fruits were registered with the code number RSUHPb0155 for
banana, RSUHPb0154 for pineapple, and RSUHPb0153 for apple.

Fruit Preparation

Washed banana, pineapple and apple fruits were cut into medium sizes and Poured the fruits into the
fruit blender and plugged the blender to an electric source. 250ml of water was added and blended for
5 minutes until it becomes smooth. The blender was Unplugged from electric source and the smoothly
blended smoothies was turned into a beaker and used for administration.

Animal and Management

A total of thirty (30) male Wistar rats between 130g to 180g of weight were obtained from animal
facility, Faculty of Basic Medical Sciences, Rivers State University, Port Harcourt. The rats were
housed under standard laboratory conditions with controlled temperature, humidity. They were
provided with standard rat chow and water. The animals were weighed before and after administration
of smoothies.
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Study Design

The rats were randomly selected into six(6) experimental groups with five(5) rats per group and
administration of substances for 14 days.

Group 1: was administered 5ml of distilled water for 14 days

Group 2: was administered 1ml of smoothies (low dose) for 14 days

Group 3: was administered 2ml of smoothies (medium dose) for 14 days

Group 4: was administered 3ml of smoothies (high dose) for 14 days

Group 5: was administered 400mg of monosodium glutamate for 14 days

Group 6: was administered 400mg of monosodium glutamate + 3ml of smoothies (high dose) for 14
days

Sample Collection

Administration of smoothies (banana, apple and pineapple) was done for 14 days and on the 15" day,
the animals were anaesthetized with chloroform soaked in cotton wool and thereafter, sacrificed.

Semen Analysis

Heemocytometer Method of Semen Analysis

Lasarated the epididymis to press out the semen.

Emulsified with 0.5% Eosin

Examined using x10 & x 40 objective lens

Examined 10-12 fields to check for viably cell which is the % of stain cells as against the un-

stain ones.

5. Examined 10 -12 field to check for nominal cells as against the abnormal ones in %. Did the
same for active motile cells, sluggish cells and the death cells.

6. The sperm count was done using counting chamber, 1:20 dilution of the semen was done
using formal saline.

7. Assemblied the chamber and filled the chamber with the diluents.

8. Counted the 4 x 16 squares and multiplied by 100,000.

9. Example: no of cells counted x 100,000 = sperm count.

Howbde

Statistical Analysis

Statistical analysis was done using ANOVA and expressed as MeantSEM. The statistically p less
than 0.05 was said to be significant. SPSS version 26 was used

Ethical Approval

Application for ethical approval to the Research Ethics Committee, Faculty of Basic Medical
Sciencies, Rivers State University was approved with the number RSU/FBMS/REC/23/026.

Results

The result obtained for the viability, showed that the group that was administered with 1ml, 2ml, 3ml
and 400mg of MSG significantly decreased compared to control. The result obtained for volume
showed that the group that was administered with 1ml, 3ml and co-administration of MSG + 3ml
significantly increased. While the 400mg of MSG group significantly decreased compared to control.
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The results obtained for sperm count showed that the group that was administered with 1ml, 400mg of
MSG, and co-administration of MSG + 3ml significantly decreased compared to control (Figure 1).
The result obtained for the normal morphology, showed that the group that was administered with 3ml
of smoothies significantly increased compared to control. The result obtained for the active cells
showed no significant difference. The result obtained for the dead cells showed that the group that
was administered with 3ml of smoothies significantly decreased compared to control group (Figure
2).

The result obtain for total protein, showed that the group that was administered with 1ml, 2ml, 3ml,
400mg/ml/kg of MSG and the co administered with MSG significantly decreased compared to
control. The result obtained for nitric oxide showed that the group administered with 1ml, 2ml,
400mg/ml/kg of MSG and co-administration of MSG + 3ml significantly decreased. While the group
administered with 3ml of smoothies significantly increased compared to control (Figure 3).
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Fig 1: Effects of different doses of smoothies on the volume, viability and sperm count of male
Wistar rats
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Fig. 2: Effects of different doses of smoothies on the normal morphology, active cells and dead cells
of male Wistar rats

TOTAL PROTEIN

1.5
)
= 1.0
£
e R
= l=
£ 0.5 s ll=
= o —
= e l=
0.0 psesd
NO
5 o
CONTROL
a- +* 1MLOF SMOOTHIES
= 2ML SMOOTHIES
g == %
S 3. = — 3ML SMOOTHIES
b= = 400Mg of MSG
5 == e
o 5 et co administratio of MSG+3MI
© EEE
= ; =
o S
L] L] L]

Treatment Groups

Fig. 3: Effects of different doses of smoothies on total protein and nitric oxide of male Wistar rats
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Discussion

Fruits are natural food that contained phytonutrients which provide the role play by the fruits in the
body. Fruits are widely eaten across the globe and they provide the body with minerals and vitamins.
These fruits are eaten singly or combined. Some of the fruits are prepared as juice or smoothies and
some are eaten ripe or some unripe. Smoothies are naturally prepared juice that comes in varieties.
The cardinal aspect of smoothies is the presence of ripe banana that make it thick when prepared and
this differentiate it (smoothies) from other natural fruit’s juice. Most African men depends on fruits
intake to improve the quality of their semen. However, these men do not know whether these fruits
could be harmful or not. Smoothies are widely consumed by men mostly to improve sperm volume
and no documentation and the reason for this study.

The study revealed that the volume of sperm significantly increased in the groups of rats given 1ml/kg
and 3ml/kg of smoothies. This increase in the volume of sperm indicates that smoothies (Banana,
pineapple and apple) contain phytonutrients that increase the volume of sperm. The volume of sperm
reduces significantly in the group administered with 400mg of monosodium glutamate. This reduction
in the volume of sperm could be due to substance found in MSG. This mean that the substance MSG
may have damage the sperm cells resulting in the reduction of the volume. This study agreed with
previous studies that revealed that, MSGs are also implicated or suspected in male sterility by
triggering testicular hemorrhage, deterioration and change of sperm cell number and morphology
(Nayanatara et al, 2008; Igwebuike 2011) and that MSGs has dangerous impact on testis by triggering
notable oligozoospermia and increases non-standard sperm morphology in amount-dependent male
rats (Onakewhor et al, 1998). However, when MSG 400mg/kg and 3mls of smoothies was co-
administered, the volume of sperm increases significantly. This shows that the phytonutrients in the
smoothies reduces the effect of MSG on sperm volume.

The results also shows that the viability of sperm significantly reduces in the groups treated with
1ml/kg, 2ml/kg, 3ml/kg and MSG 400mg/kg when compared with the control. This indicate that
smoothies may affect the viability of sperm. Also, sperm count decreases significantly in the group
treated with 1ml/kg of smoothies when compared with the control. This decrease in sperm count
could be due to dose dependent. There is further reduction in sperm in the group treated 400mg/kg of
MSG and this reduction could be due to MSG which previous studies have implicated in the damage
of sperm cells. However, when smoothies and MSG was co-administered, the sperm count increase to
certain level above the groups treated with 1ml of smoothies and MSG 400mg/kg. This indicate that
the smoothies and the MSG may have synergistic effect. In the group treated with 3mls of smoothies,
there was significantly increase in the normal morphology of the sperm when compared with the
control group. This increase in normal morphology could be due to dose dependent. The group treated
with MSG 400mg/kg has its dead cells significantly decrease when compared with control. This
shows that MSG contain substance that may cause dead cells.

The role of nitric oxide (NO) in erectile physiology is well known and NO activates relaxation of
corporal cavernosal smooth muscle tissue resulting in increased blood flow into the penis resulting in
an erection (Kelvin P Davies, 2015). Erection is aid by nitric oxide (NO) and its binds with the heme
iron guanylate cyclase and activates the enzyme, guanylate cyclase. Guanylate cyclase converts GTP
into cGMP which closes C* channels. Impaired NO bioactivity is a major pathogenic mechanism of
erectile dysfunction (Burnett, 2007). The study revealed that, the nitric oxide levels in the groups
treated with 1ml/kg and 2ml/kg of smoothies is significantly decrease when compared with control
and this may affect erection. Again, in the group treated with 3ml/kg of smoothies has its nitric oxide
significantly increase when compared with control and this increase could be dose dependent and
could also be beneficial to men who could not have penile erection. In the group treated with MSG
400mg/kg and the group treated with MSG 400mg/kg and 3ml/kg of smoothies co-administered also
has its nitric oxide levels low when compared with control and this reduction could be due to the
presence of MSG.
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Total protein (albumin and globulin) are produced by the liver and in the case of a liver damage,
production of these proteins are reduced or completely ceased (Sunday, et al., 2021). The
concentrations of the total protein, bilirubin and albumin may indicate the state of the liver and the
type of damage (Yakubu et al., 2005). The study revealed that all the treated groups has its total
proteins level significantly decreased when compared with the control. This decreased in the serum
level of total protein indicate that the liver is not protected. The liver is the source of protein
production. This shows that the decreased in serum levels of total protein in all the treated groups
could be due to the presence of essentials bioactive compounds in the smoothies and this may help to
restore and protect the liver.

Conclusion

Smoothies (Banana, pineapple and apple) are widely used across Nigeria to encourage healthy living.
The study revealed that smoothies improves sperm morphology and sperm volume and decreases
sperm count and sperm viability. Also, the serum levels of total proteins decrease and this may not
protect the liver.

©2024 Published by GLOBAL PUBLICATION HOUSE | Int. Journal of Bio. & Medic. Science 60



Gbaranor K. B. etal., (2024) Int. J. Bio. & Medic. Science. 07(03), 54-62

References

Agarwal, A., Mulgund, A., Hamada, A., & Chyatte, M. (2015). A unique view on male infertility around
the globe. Reproductive Biology and Endocrinology, 13(1). https://doi.org/10.1186/s12958-015-
0032-1.

Babakhanzadeh, E., Nazari, M., Ghasemifar, S., & Khodadadian, A. (2020). Some of the Factors Involved
in Male Infertility: A Prospective Review. International journal of general medicine, 13, 29-41.
https://doi.org/10.2147/1JGM.S241099

Banihani, S. A, & Aljabali, S. M. (2020). Seminal plasma vitamin B 6 levels in men with
asthenozoospermia and men with normal sperm motility, a measurement using liquid
chromatography with tandem mass spectrometry. Andrologia, 52(4).
https://doi.org/10.1111/and.13556

Burnett AL (2007). The Journal of Clinical Hypertension. The Role of Nitric Oxide in Erectile Dysfunction:
Implications for Medical Therapy. Published online doi: 10.1111/j.1524-6175.2006.06026.x

Durairajanayagam, D. (2018). Lifestyle causes of male infertility. Arab Journal of Urology, 16(1), 10-20.
https://doi.org/10.1016/j.aju.2017.12.004

Eisenberg, M. L., Kim, S., Chen, Z., Sundaram, R., Schisterman, E. F., & Louis, G. M. B. (2013). The
relationship between male BMI and waist circumference on semen quality: data from the LIFE
study. Human Reproduction, 29(2), 193-200. https://doi.org/10.1093/humrep/det428

Gundersen, T. W., Jargensen, N., Andersson, A., Bang, A. K., Nordkap, L., Skakkebak, N. E., Priskorn,
L., Juul, A., & Jensen, T. K. (2015). Association between use of marijuana and male reproductive
hormones and semen quality: a study among 1,215 healthy young men. American Journal of
Epidemiology, 182(6), 473—481. https://doi.org/10.1093/aje/kwv135

Igwebuike U, Ochiogu I, Ihedinihu B, Ikokide. J, and Idika. I. (2011). The effects of oral administration
of monosodium glutamate (msg) on the testicular morphology and cauda epididymal sperm
reserves of young and adult male rats. Vet. Arh. 81, 525-534.

Kelvin P Davies (2015). Future Sci. OA (2015) 1(1), FSO53

Ma, Y., He, X., Qi, K., Wang, T., Qi, Y., Cui, L., Wang, F., & Song, M. (2019). Effects of environmental
contaminants on fertility and reproductive health. Journal of Environmental Sciences, 77, 210
217. https://doi.org/10.1016/j.jes.2018.07.015

Nargund, V. (2015). Effects of psychological stress on male fertility. Nature Reviews Urology, 12(7), 373—
382. https://doi.org/10.1038/nrurol.2015.112

Nayanatara A, Vinodini N, Damodar G, Ahemed B, Ramaswamy C, Shabarianth and Ramesh B (2008).
Role of ascorbic acid in monosodium glutamate mediated effect on testicular weight, sperm
morphology and sperm count, in rat testis. Journal of Chinese Clinical Medicine. (3) 1.

Onakewhor J, Oforofuo I, and Singh S (1998). Chronic administration of Monosodium glutamate induces
Oligozoospermia and glycogen administration in Wistar rat testes. Africa Journal of Reproduction
and Health 2(2): 190-197.

©2024 Published by GLOBAL PUBLICATION HOUSE | Int. Journal of Bio. & Medic. Science 61


https://doi.org/10.1186/s12958-015-0032-1
https://doi.org/10.1186/s12958-015-0032-1
https://doi.org/10.1111/and.13556
https://doi.org/10.1111%2Fj.1524-6175.2006.06026.x
https://doi.org/10.1016/j.aju.2017.12.004
https://doi.org/10.1093/humrep/det428
https://doi.org/10.1093/aje/kwv135
https://doi.org/10.1016/j.jes.2018.07.015
https://doi.org/10.1038/nrurol.2015.112

Effects of Smoothies on Semen Parameters, Nitric Oxide and Total Protein in Male Wistar Rats

Ou, M. (2009). Acrosome reaction in the headattached human sperm. Andrologia, 26(1), 17-20.
https://doi.org/10.1111/].1439- 0272.1994.tb00747.x

Qi, X., Wang, K., Zhou, G., Xu, Z., Yu, J., & Zhang, W. (2016). The role of testicular artery in
laparoscopic varicocelectomy: a systematic review and meta-analysis. International Urology and
Nephrology, 48(6), 955-965. https://doi.org/10.1007/s11255-016-1254-7

Ricci, E., Beitawi, S. A., Cipriani, S., Candiani, M., Chiaffarino, F., Vigano, P., Noli, S., & Parazzini, F.
(2017). Semen quality and alcohol intake: a systematic review and meta-analysis. Reproductive
Biomedicine Online, 34(1), 38-47. https://doi.org/10.1016/j.rbmo.2016.09.012

Salonia, A., Bettocchi, C., Boeri, L., Capogrosso, P., Carvalho, J., Cilesiz, N. C., Cocci, A., Corona, G.,
Dimitropoulos, K., Giil, M., Hatzichristodoulou, G., Jones, T. H., Kadioglu, A., Martinez-
Salamanca, J. 1., Milenkovi¢, U., Modgil, V., Russo, G. L., Serefoglu, E. C., Tharakan, T., . . .
Minhas, S. (2021). European Association of Urology Guidelines on Sexual and Reproductive
Health—2021 Update: Male Sexual Dysfunction. European Urology, 80(3), 333-357.
https://doi.org/10.1016/j.eururo.2021.06.007

Santiago B, Claudio C and Susana K. (2000). Definition and causes of infertility

Sharma, R., Harlev, A., Agarwal, A., & Esteves, S. C. (2016). Cigarette Smoking and semen quality: A
new meta-analysis examining the effect of the 2010 World Health Organization laboratory
methods for the examination of human semen. European Urology, 70(4), 635-645.
https://doi.org/10.1016/j.eururo.2016.04.010

Slavin, J. L., & Lloyd, B. (2012). Health benefits of fruits and vegetables. Advances in Nutrition, 3(4),
506-516. https://doi.org/10.3945/an.112.002154

Sorensen, M. Zinc, (1999). Magnesium and calcium in human seminal fluid: relations to other semen
parameters  and  fertility. Molecular ~ Human Reproduction,  5(4),  331-337.
https://doi.org/10.1093/molehr/5.4.331

Sunday, A.G., O.E. Ifeanyi and O.F. Uzor, (2014). Wound healing potential of water and ethanol extract of
fresh leaves and bark Ofgambia albidum in albino rats. IOSR J. Dental Med. Sci., 13: 16-22

Taha, E. A., Ez-Aldin, A. M., Sayed, S. K., Ghandour, N., & Mostafa, T. (2012). Effect of smoking on
sperm vitality, DNA integrity, seminal oxidative stress, zinc in fertile men. Urology, 80(4), 822—
825. https://doi.org/10.1016/j.urology.2012.07.002

World Health Organization. (2023). Infertility. World Health Organization. https://www.who.int/health-
topics/infertility#tab=tab 1

Yakubu MT, Akanji MA, Olajidi AT (2005). Aphrodisiac potentials of the aqueous extract of Fadogia
agrestis (Schweinf. Ex Heirn) stem in male albino rats. Asian Journal Andrology 7(4):399-404.

©2024 Published by GLOBAL PUBLICATION HOUSE | Int. Journal of Bio. & Medic. Science 62


https://doi.org/10.1111/j.1439-%200272.1994.tb00747.x
https://doi.org/10.1007/s11255-016-1254-7
https://doi.org/10.1016/j.rbmo.2016.09.012
https://doi.org/10.1016/j.eururo.2021.06.007
https://doi.org/10.1016/j.eururo.2016.04.010
https://doi.org/10.3945/an.112.002154
https://doi.org/10.1093/molehr/5.4.331
https://doi.org/10.1016/j.urology.2012.07.002
https://www.who.int/health-topics/infertility#tab=tab_1
https://www.who.int/health-topics/infertility#tab=tab_1

