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ABSTRACT

Rejuvenator is a local commercial libido enhancing drink extensively consumed in Nigeria as ‘over-the-counter product’.
Following reports from the users, it is alleged to improve libido and fertility in males. Listed as ingredients are Tribulus terrestris,
Capsasine, Cilantrosied, Myristica fragrans, Zingiber officinale, Rhodiola rosea, Ocinum bacilicum, honey and cinnamon,
which are natural products believed to treat erectile dysfunction in males and other ailments. In this study we aimed at
investigating the effect of this aphrodisiac on LD50, body weight changes and some other biochemical parameters to ascertain
the implications if any of the drink on the living system. In the experimentation, fractions of the drink (100, 200 and 400 mg/kg
bodyweight) and Viagra (100 mg/kg bodyweight) were administered to Wistar rats for 21 days. Toxicity evaluation of the drink
revealed that its LD50 is above 5000 mg/kg body weight. A favorable lipid profile was observed in the test groups and no
significant negative impact was seen on the antioxidant enzymes. The drink has the tendency of increasing body weight and may
impact the liver as both ALT and ALP were significantly high (p < 0.05) in group 3. The study has revealed that the drink has
no toxicity challenge (LD50 > 5000 mg/kg bw) nor the tendency to increase free radical activity in the system as well as triggering
lipid peroxidation. The animals possessed favorable lipid profile, though; some liver enzymes increased which suggests that the
drink could impact on the liver and may be greater after a long-term use. Finally, the drink has the tendency to increase weight.
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INTRODUCTION

Rejuvenator is a local commercial libido enhancing drink
extensively consumed in Nigeria as ‘over-the-counter
product’. It is a branded product although not registered by
National Agency for Food and Drug Administration and
Control (NAFDAC), an agency of Nigerian government that
monitors and controls drug and food production and use.
Following reports from the users, it is alleged to improve
libido and fertility in males. Listed as ingredients are Tribulus
terrestris, Capsasine, Cilantrosied, Myristica fragrans,
Zingiber officinale, Rhodiola rosea, Ocinum bacilicum, honey

and cinnamon, which are natural products believed to treat
erectile dysfunction in males and other ailments. (Tajuddin et
al, 2003; Tajuddin et al, 2005; Qureshi et al, 2014; Santos et
al, 2014; Akhtari et al, 2014; Garma et al, 2014; Goranova et
al, 2015; Chuan et al, 2015; Ehab et al, 2016; Kamenoz et al,
2017; Yonghong et al., 2017; Yevgeniya et al, 2017; Borelli
et al, 2018 and Gamal El Din et al, 2019). According to the
manufacturers, a single dose of half tumbler daily, taken
consecutively for 7 days will correct any form of erectile
dysfunction in males and infertility in both males and females,
a claim that is yet to be verified scientifically.
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Libido refers to overall sexual drive of an individual, which
can be influenced by biological, psychological and social
factors. Physiologically, libido is governed primarily by the
activities of the mesolimbic dopamine pathway. Compounds
that enhance arousal and sexual desire also strive to address
psychological issues such as stress, anxiety and mood swings,
which affect sexual desire. In similar vein, compounds that
enhance fertility equally target sperm count, motility and
morphology. Sexual arousal/drive in males is a vital aspect of
life necessary for procreation and sexual enjoyment.
Disorders of sexual behavior and sexual sensation may include
impaired sexual psychology and physical reaction (Chen et al,
2019). It has been shown that the endothelial cells play an
essential role in penile erection (Bivalacqua et al, 2003) as it
secretes nitric oxide (NO), a neurotransmitter involved in non-
adrenergic and non-cholinergic vasodilatory activity on the
vascular wall. Reports have implicated lack of NO activity as
the reason for most sexual dysfunctions in males (Bivalacqua
et al, 2003 and Toda et al, 2005). Sexual dysfunction may be
acute or chronic. In acute sexual dysfunction, it may be due to
environmental factors, loss of loved ones, poverty, loss of job,
anxiety etc. (Adindu et al, 2023). On the other hand, chronic
sexual dysfunction otherwise known as erectile dysfunction is
persistent due to underlying diseases and metabolic
syndromes. The main factors that may cause decrease in
conception are congenital, immunological, oligozoospermia,
iatrogenic etc. (Adindu et al, 2023). In a quest to solving this
debilitating challenge that causes low esteem, man has over
the centuries sought assistance through the use of both
orthodox and traditional concoctions, which are cautiously
and limitedly used due to high costs and attendant side effects
(Stella et al, 2019). This has led to the development of various
aphrodisiacs, substances that may be in form of scent, drug,
food, device, etc. that are capable of improving libido in both
males and females (Sharma et al, 2019). Also, numerous
efforts are ongoing in order to develop novel drugs that will
permanently address and resolve this ugly and demeaning
condition that robs man of his ego and pride. Such approach
is computational bio-simulation method (Thirunavukkarasu et
al, 2018; Sharma, et al, 2021; Kenny et al, 2022; Dege et al,
2022; Benjamin et al, 2022; Agwamba et al, 2022; Asogwa et
al, 2022; Eno et al, 2022; Benjamin et al, 2022; Palanichamy
et al, 2022; Louis et al, 2022; Adindu et al, 2023 and Grau et
al, 2023), which has launched insights into drug design and
discoveries through various ligand interactions. Infidelity with
its consequences results among other factors due to lack of
sexual satisfaction and many shy away from medical attention
and this regrettably has led to the breakdown of many
marriages. On the other hand, many deaths have been recorded
due to over use (in most cases without prescription) of these
libido enhancing agents (Chen et al, 2019; Stella et al, 2019
and Sharma et al, 2019). Therefore, this study x-rays the acute
toxicity of this heavily consumed concoction by investigating
the LDso, body weight changes and some other biochemical
parameters to ascertain how safe this product is over short and
long term periods of use. These indices will help to understand
the various implications if any of the use of this product and
help advise the users accordingly. We also intend to compare
the outcome with that of known standard drug.
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MATERIALS AND METHODS

Determination of LDso: Lethal dose was estimated according
to the method described by (Chinedu et al, 2013).

Body weight measurements: The body weights of the
animals were measured and recorded weekly in triplicates
using digital weighing balance.

Animal grouping and treatment: Twenty-five (25) male
Wistar rats weighing 50 — 80 g were obtained from the Animal
Facility of a University. All rats were housed in step-B plastic
cages (temperature, 25°C, relative humidity, 50 — 60% and
12/12-hour light/dark cycle) and allowed to acclimatize to a
standard diet and water ad libitum for three weeks before
being used for the experiment after growing to a substantial
weight range between 150 — 200 g. The rats were divided into
5 groups of 5 animals each and the treatments were as shown
in Table 1.

Table 1:
Experimental Design and animal groups treated with Standard
drug (Viagra) and Extract

Groups Administered Dosage n

1. (Normal control) Placebo 5

2. (Drug control) Viagra (100 mg/kg 5
bodyweight)

3 (Extract group) Extract (100 mg/kg 5
bodyweight)

4 (Extract group) Extract (200 mg/kg 5
bodyweight)

5 (Extract group) Extract (400 mg/kg 5
bodyweight)

Administration of extract: The standard drug (Viagra) and
the extract were administered orally twice a day to each
assigned group via the use of an oral gavage for 21 days.

Sample collection: After the 21-day experimental period, the
animals were fasted overnight by removing food with constant
access to water. Before sacrifice, the test animal was
anaesthetized with chloroform via inhalation. Whole blood
was gotten through the heart with sterilized syringes and
needles. The blood sample was emptied into plain test tube
bottles and left standing for 2 hours at 4°C. The blood sample
was centrifuged at 3000 rpm for 10 minutes to obtain serum
from the cells. The serum was separated into simple test tubes
using sterilized syringes and needles and stored frozen until
required for biochemical analysis. Liver tissues were removed
and blotted with Whatman No 1 filter paper to clean the excess
blood on the organs. The remaining tissue was used for
biochemical analysis. Ethical approval for this study was
obtained from Faculty of Basic Medical Sciences Committee
on animal use for research with the approval code:
193ANA1023.

Oxidative stress assay
Determination of superoxide dismutase (SOD) activity: This
was done according to the method described by (Alici and

Arabaci, 2016).
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Determination of catalase activity: Catalase activity was
determined according to the method described by (Sinha,
1972).

Lipid peroxidation: Malondialdehyde (MDA) an index of
lipid peroxidation was determined using the method described
by (Buege and Aust, 1978).

Assay of Glutathione peroxidase (GPx): This was determined
according to the method described by (Rotruck et al, 1973).
Estimation of Lipid Profile: The lipid profile was estimated
by method described by (Peters et al, 2016).

Estimation of Liver Enzymes

Estimation of alanine amino transaminase (ALT)
concentration: This was determined using the method
described by (Peters et al, 2016).

Estimation of aspartate amino transferase (AST)
concentration: This was determined using the method
described by (Sanyal et al, 2015).

Determination of alkaline phosphatase (ALP) Activity:
This was determined using the method described by (Sanyal
et al, 2015).

Statistical Analysis
All data are presented as the mean + standard error of mean
(SEM). The data obtained in the study was analyzed using

Table 2:
Body weight changes of experimental groups (%)

one-way analysis of variance (ANOVA), followed by Tukey
post-hoc test (p < 0.05) and Prism Graphpad 8 (GraphPad
Software, La Jolla, USA)

RESULTS

Result showed progressive significant increases (P < 0.05) in
body weights of the animals until the second week (Day 14)
of treatment after which the body weights decreased as
presented in Table 2. The LDsp result of the extract affirms that
no mortality was recorded at 5000 mg/kg within 24 hours of
administration (figure 1). There was a significant decrease (p
<0.05) ingroup 2 for SOD (figure 2) and CAT (figure 3) while
there was no significant difference (p > 0.05) for MDA and
GPx for all the test groups as presented in figure 4 and 5. Lipid
profile results showed favorable lipid profile for all test groups
with respect to serum total cholesterol (figure 6), serum high
density lipoprotein cholesterol (HDL-C) (figure 7), serum
triglyceride (figure 8), serum low density lipoprotein
cholesterol (LDL-C) (figure 9) and serum very low density
lipoprotein cholesterol (VLDL-C) (figure 10) when compared
with the normal control. Result of the liver enzyme parameters
showed that AST and ALP were the same in groups 2, and 3
(refer to figures 11 and 13) while ALT was significantly high
(p <0.05) in group 3 (figure 12).

Bodyweight () % Bodyweight
Groups Day 0 Day 7 Day 14 Day 21 Change
Control 166.7 = 3.40 182.6 +4.28 198.2 £2.77 177.6 +2.89 7.86 +£0.82
2 162.2 +7.65 178.7 £ 7.60 189.6 + 3.79 1729+ 2.49 8.43£0.96
3 163.7 +5.50 176.3 +8.17 195.3 +14.80 186.8 + 2.97 9.76 £ 0.64
4 155.8 + 5.66 167.9+5.75 183.9+11.19 174.3 +12.97 14.46 + 0.45™ab
5 160.7 £ 3.40 180.0 £5.37 205.5+9.34 178.1+9.19 9.03 £0.35°
Values are presented as mean + SEM, n =3
* = significantly different from Control at p < 0.05; a = significantly different from group 2 at p < 0.05
b = significantly different from 3 at p < 0.05; ¢ = significantly different from 4 at p < 0.05
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Figure 1:
Lethal Dose of Extract
No mortality was recorded at 5000 mg/kg bw
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SOD concentrations in experimental groups; Total cholesterol concentration in experimental groups
Values are presented as mean + SEM, n = 3; Values are presented as mean + SEM, n = 3
* = significantly different from group 1 at p < 0.05; * = significantly different from group 1 at p < 0.05
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Catalase concentrations in experimental groups
Values are presented as mean + SEM, n = 3; Figure 7:
*= significantly different from group 1 at p < 0.05; HDL-cholesterol concentration in experimental groups
a= significantly different from group 2 at p < 0.05 Values are presented as mean + SEM, n = 3
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Figure 8:

Triglyceride concentration in experimental groups
Values are presented as mean + SEM, n =3

* = significantly different from group 1 at p < 0.05
a = significantly different from group 2 at p < 0.05

Figure 4:
Malondialdehyde concentrations in experimental groups
Values are presented as mean £ SEM, n = 3;

No significant difference among experimental groups
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Glutathione peroxidase concentrations in experimental groups
Values are presented as mean £ SEM, n = 3;
No significant difference among experimental groups

Figure 9:

LDL-cholesterol concentration in experimental groups
Values are presented as mean + SEM, n =3

* = significantly different from group 1 at p < 0.05

a = significantly different from group 2 at p < 0.05
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VLDL-c Concentration

Figure 10:

VLDL-cholesterol concentration in experimental groups
Values are presented as mean £+ SEM, n=3

* = significantly different from group 1 at p < 0.05

a = significantly different from group 2 at p < 0.05

b = significantly different from group 3 at p < 0.05
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Figure 11:

Aspartate Transaminase concentrations in experimental groups
Values are presented as mean + SEM, n =3

No significant difference among experimental groups

Alanine Transaminase Conc.

Figure 12:

Alanine Transaminase concentrations in experimental groups
Values are presented as mean + SEM, n = 3

a = significantly different from group 2 at p < 0.05;

b = significantly different from group 3 at p < 0.05
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Figure 13:

Alkaline Phosphatase concentrations in experimental groups
Values are presented as mean + SEM, n =3
* = significantly different from group 1 at p <0.05
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DISCUSSION

The LDso is a remarkable test to ascertain the level of toxicity
of a compound in order to determine how safe it is in vivo. It
is a general indicator of acute toxicity and a lower value is
indicative of higher toxicity. At 5000 mg/kg body weight, if
no mortality is observed within 24 hours, the compound is
adjudged to be safe (Chinedu et al, 2013). The result affirms
that no mortality was recorded at 5000 mg/kg within 24 hours
of administration, hence rejuvenator energy drink is therefore
adjudged safe. Body weight changes serve as an indicator of
physiological and metabolic reactions occurring within an
organism (Eric and Luc, 1999). Weight gain is believed to be
associated with increase in both anabolic and metabolic
processes while in most cases, weight loss is believed to be
associated with disease condition. Body weight changes can
be influenced but not limited to feed consumption rate,
proximate composition of the extract and disease conditions
(metabolic disorders). In all the studied groups, there were
progressive significant increases in body weights until the
second week after which the body weights started decreasing
significantly. The initial increase may be associated with
increased appetite and nutritive value of rejuvenator (Sharma
et al, 2001). However, the later decrease may be associated
with decrease in appetite and physiological changes associated
with the consumption of rejuvenator. Increase in body weight
may lead to obesity, which in turn leads to poor male
reproductive health (Sharma et al, 2001).

The lipid profile of the studied animals was analyzed and
compared with the normal and positive control. In this study,
there was a favorable lipid profile for all test groups when
compared with the normal control which suggests that the
weight gain the rats experienced within the period of
experiment may not be as a result of body fat accumulation
which is contrary to some studies that have implicated dietary
fat as promoters of weight gain (Prachi et al, 2012 and Peter
etal, 2018 and Xihua and Hong, 2021). However, studies have
shown that the side effects of certain drugs include weight gain
(Domecq et al, 2015 and Verhaegen and Van Gaal, 2019).
Therefore, the weight gain in this study could be as a result of
underlying factor s which may not be detected by our study
design. On the other hand, a favorable cholesterol level is ideal
for the production of several physiologically important
compounds like steroid hormones, bile acids, and vitamin D,
hence can improve testosterone levels and generally enhance
libido and reproductive function (Institute of Medicine (US)
Subcommittee on Military Weight Management, 2004).
Therefore under normal dosage consumption, Viagra and
rejuvenator are not likely to raise cholesterol levels. In figures
4 and 5, there was no significant difference (P<0.05) for MDA
and GPx for all the test groups while in figures 2 and 3, there
was a significant decrease (p < 0.05) in group 2 for SOD while
having significantly decreased CAT level but no difference
with group 3 suggesting that the drink is a good antioxidant
and not likely going to cause lipid peroxidation hence, the
reduced SOD and CAT levels. The works of (Yasar et al,
2008; and Contreras et al, 2018) have revealed that elevated
antioxidant enzyme concentrations are suggestive of free
radical activities. This is because these enzymes especially
SOD are inducible (Wong et al, 1989), meaning that their
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concentration tend to increase via gene expression in the
presence of free radicals. For the liver enzymes, AST and ALP
were the same in groups 2, and 3 while, ALT was significantly
high (p < 0.05) in group 3. Increased dose of the drink at 200
mg/kg was significant for ALP while no significance was
recorded when it was increased to 400 mg/kg suggesting that
the increase in group 4 is not dose specific but could be as a
result of other underlying factors. Furthermore, this outcome
suggests that this drink should not be abused to avoid any
potential liver related injuries.

In conclusion, this study has revealed the effects of
rejuvenator on the parameters analyzed and has shown that the
drink has no toxicity challenge (LD50 > 5000 mg/kg bw) and
has no negative impact on the lipid profile of the animals. It
does not also possess the tendency to increase free radical
activity in the system. The lipid peroxidation analysis revealed
that the drink is not likely to trigger lipid peroxidation.
However, since some liver enzymes were elevated, caution
needs to be employed while consuming the drink especially in
terms of long term consumption. Finally, there is the tendency
of weight gain from its consumption.

In conclusion, this study has revealed the effects of
rejuvenator on the parameters analyzed and has shown that the
drink has no toxicity challenge (LD50 > 5000 mg/kg bw) and
has no negative impact on the lipid profile of the animals. It
does not also possess the tendency to increase free radical
activity in the system. The lipid peroxidation analysis revealed
that the drink is not likely to trigger lipid peroxidation.
However, since some liver enzymes were elevated, caution
needs to be employed while consuming the drink especially in
terms of long term consumption. Finally, there is the tendency
of weight gain from its consumption.
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