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Jalin Herbal Mannex Liquid (JHML) is a polyherbal formulation from honey, Panax ginseng, Liriosma 
ovate, and Lepidium mehenil, intended for enhanced sexual performance and improve sperm count in 
men. JHML was studied via its effect on body weight, biochemical indices and histopathology of the 
testes. Twenty healthy Wistar rats of 120 -150 g weight were allotted into groups A and B., of ten rats 
each, group A (control), were given 2 mL/kg B.W of tap water, group B were dosed with 2 mL/kg B.W of 
JHML for four weeks with the animals allowed access to feed and water ad-libitum. Blood were obtained 
through heart perforation, kidney and testes were excised, washed with normal buffered saline. Results 
from the investigation indicated that JHML had androgenic properties with marked significant increase 
(p˂0.05) in body weight of rats administered with JHML. Significant increase (p˂0.05) was observed in 
LH, FSH, testosterone and with a concomitant significant decrease (p˂0.05) in PRL. The JHML caused 
non-significant decrease (p>0.05) on triglycerides and cholesterol but with positive significant effect 
(p˂0.05) on LDL and HDL. No significant changes (p>0.05) on creatinine, urea, uric acid and serum 
electrolytes. Testicular sections of rats treated with JHML exhibited normal features, seminiferous 
epithelium and interstitial tissues with active spermatogenesis. The significant increase (p˂0.05) in 
testosterone, LH, FSH with a concomitant significant decrease (p˂0.05) in PRL may account for its sex 
invigorating potential, the non-significant changes observed in some biochemical indices of the rats 
showed that JHML is relatively safe at the studied dose. 
 
Key words: Jalin Herbal Mannex Liquid, sex hormone, renal function, lipid profile, serum electrolyte. 

 
 

INTRODUCTION 
 

In recent times, the production, sales, and intake of 
different brands of packaged polyherbal products in 
Nigeria had increased astronomically, owing to their 
general acceptability. They are considered cheap when 
compared to mainstream medicines, readily available and 
with little or no stringent pharmacological bottleneck with 
regards  to   their   prescription   and   use  (Kpomah  and 

Odokwo, 2020). Polyherbal therapy or herbal combination 
has been in usage in many countries for centuries, 
however, there is a paucity of scientific evidence to 
buttress their therapeutic potential (Che et al., 2013). 
Drug combination therapy often produces a promising 
effect in the treatment and control of diseases over 
single-drug therapy. The theory of drug  combination  has
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been well proven in Western medicine with significant 
success being accomplished over the decades. In recent 
times, drug amalgamation recipe in contagious diseases 
and cancer therapy have presented fresh hopes and 
frontiers to patients (Risberg et al., 2011; Muhammad et 
al., 2016). Naturally occurring plants and plant products 
organized into certain recipes have been shown to have 
potential interaction effects. According to Kajaria et al. 
(2011), these effects include mutual potency heightening, 
mutual assistance, mutual restraint and mutual 
antagonism. Due to socioeconomic and traditional 
influences in Africa and most especially the Nigerian 
system of medicine, polyherbal compounds are used for 
the treatment of various infections (Chickenpox, E. coli, 
Diphtheria, Common cold, Giardiasis, Infectious 
mononucleosis, Influenza), and also in the treatment and 
control of metabolic and neurodegenerative diseases 
(Akinyemi et al., 2018; Jamshidi-Kia et al., 2018) which 
may sometimes arise from the use of synthetic drugs 
(Arhoghro et al., 2012).  

Notwithstanding the medical innovations in treatment 
and treatment amenities for male sexual malady (Lim et 
al., 2005), most patients are habitually distrustful of this 
treatment options and these could be attributed to its 
sensitivity and social stigma attached to sexual 
feebleness in African perspective (Lim et al., 2005), these 
treatment protocols are often very expensive, not easily 
accessible to the poor and rural dwellers and are often 
associated with some serious side effects such as 
headache and heartburn, myalgia and back pain 
(Ojewole, 2007). Consequently many people self-
medicate with unorthodox and unconventional therapies. 
One common and popular polyherbal used in Nigeria is 
Jalin Herbal Mannex Liquid (JHML) with Nafdac No A7-
2077L. It is a polyherbal formulation used to augment 
sexual performance in men, combat weak erection, 
asphyxiate impotence, improvement of sperm count, 
eliminate waist ache, increase libido and increased sex 
duration for the satisfaction of both partners. It contains 
honey, Lepidium mehenil, Panax ginseng and Liriosma 
ovate. Panax ginseng commonly called ginseng has 
functioned as a vital component of many Chinese 
medicaments for centuries and currently it still fills an 
enviable and prominent position as the most extensively 
consumed herbal recipe in the world (Blumenthal, 2001). 
It is generally believed that ginseng does not only 
stimulate physical benefits but also has a positive effect 
on cognitive performance and well-being (Mishra and 
Verma, 2017). Maca (Lepidium meyenii Walp) is widely 
used as a nutritional supplement and in folk medicine to 
increase fertility and sexual function (Gonzales et al., 
2001; Gonzales, 2012; Del Prete et al., 2018). The 
desiccated hypocotyls of Maca are abundant in food 
nutrients, such as lipids, carbohydrates, proteins, free 
fatty acids, essential amino acids (Canales et al., 2000; 
Tafuri, et al., 2019). Additionally, Maca comprises several 
secondary plant metabolites like alkaloids macamides, 
glucosinolates and macaridine (Tafuri et al., 2019), which 

 
 
 
 
are vital in metabolism. Liriosma ovate commonly called 
potency wood, it is a top rated herbs in Amazonian folk 
medicine, which increases libido and penile stiffness. It 
functions as a nerve stimulating substance that amplifies 
the receptivity to sexual stimuli and also the physical 
perception and sensation of sex (Lim, 2017). It is rich in 
sterols like sitosterol, campesterol and lupol which 
activate the body's receptors for hormones like 
testosterone to heighten libido and enhance performance 
(Malo et al., 2005). Also present are volatile oils e.g. 
camphor that help restore sex drive and ease of 
arousability (Lim, 2017). Honey is a natural product 
formed from flower nectar by Apis mellifera. It is a sugary, 
piquant vicious liquid. It comprises of sugars, proteins, 
vitamins, enzymes, minerals, amino acids, scented 
compounds and polyphones (Alvarez-Suarez et al., 2013; 
Arawwawala and Hewageegana, 2017; Tafere, 2021). It 
is generally and extensively used as food and 
medicaments by many generations, cultures and 
traditions of the world with great application in religious 
functions (Tafere, 2021).  

Though, herbal drugs are frequently considered safer 
than orthodox medicines because of their superior 
lenience. However, there are also documented adverse 
reactions that are linked with herbal medications 
(Komlaga et al., 2015; Mensah et al., 2019). The adverse 
drug reactions linked to herbal medications are largely 
due to the intrinsic bioactive secondary metabolites 
inherent in the herbal resources, poor qualities of the 
plant used which may be due to factors such as 
contamination with chemicals like pesticides, heavy 
metals and microorganisms, adulteration with synthetic 
drug with the principal objective of deceitful improvement 
in potency and poor quality control methods. Firenzuoli et 
al. (2005) however, posited that a satisfactory herbal drug 
must be harmless, unchanging and presented in an 
appropriate dosage formula and package. In many 
countries of the world, Nigeria has not been an exception. 
There are prescribed guidelines for both local and 
imported herbal products in Nigeria (NAFDAC, 2013), 
even though herbal medicine practices have not been 
fully incorporated into the health care delivery system. 
This investigation is intended at studying the efficacy, 
potency and biochemical effects of JHML, a popular 
brand of polyherbal on some vital biochemical indices of 
male Wistar rats.    
 
 
MATERIALS AND METHODS 
 

Experimental animals 
 

Twenty (20) healthy adult male Wistar rats weighing 120  to 150 g 
were used for this study. They were obtained from the animal 
section of the Pharmacology Department, Niger Delta University, 
Amasoma, Bayelsa State, Nigeria, and were maintained under 
standard housing conditions. The animals were adapted for two 
weeks preceding initiation of experimental regimen, fed with 
pelletized growers' mash, exposed to clean tap water throughout 
the  period   of   the study. All  animal  experimental  protocols  were 



 
 
 
 
permitted by the Committee of Scientific Ethics at Niger Delta 
University, Amasoma, and were carried out by its guidelines for 
animal use. 
 
 

Experimental design 
 
The animals were allotted into groups ‘A’ and ‘B’ of ten (10) rats 
each in a standard plastic rat cage and were treated as follows 
according to their body weights for four (4) weeks. Group A: Control 
rats received 2 mL/kg B.W of distilled water, and group B: The 
treatment group received 2 mL/kg B.W of JHML. 
 
 

Sample collection 
 
Upon completion experimental duration, and 24 h after the last oral 
drug administration, the animals were euthanized under anesthesia 
in a chloroform chamber and blood were obtained through heart 
perforation into ordinary sample bottles. The blood samples were 
made to stand for 20 min for coagulation to occur, and afterwards 
centrifuged at 2000 rpm for 10 min and the supernatant (serum) 
collected and kept at 4°C prior to biochemical assay. The testes 
and kidneys were quickly excised and weighed, after which they 
were immediately taken and fixed in 10% neutral buffered formalin 
for histopathological examination. 

 
 
Purchase of JHML  
 
The JHML with NAFDAC registration number A7-2077L, Batch 
number 320 and with a production date of August 2020 and expiry 
date of August 2022 was purchased from Cynflac Pharmacy 
Limited, Yenegoa, Bayelsa State. 

 
 
Assay kits/reagents 
 
Luteinizing hormone (LH), follicle stimulating hormone (FSH), 
testosterone and prolactin (PRL) radioimmunoassay test kits are 
products of BYK-Sangtic Diagnostica. Lipid parameters (Total 
cholesterol, total triglyceride, low-density lipoprotein) 
spectrophotometric test kits are products of Randox Laboratories 
Ltd. United Kingdom, while all other chemicals/reagents used in this 
investigation were of purest analytical grade. 

 
 
Changes in body weight  
 
Rats in all groups were weighed on the first day and at the 
completion of the treatment protocols. The percentage change in 
body weight was calculated using: 
 

                        

 
                                     

                    
      

 
 
Testes/kidney as the ratio of body weight  

 
Testes/kidneys were removed and weighed immediately. Testes/ 
kidney ratio was calculated as a percentage using the expression 
below: 
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Hormonal assay 
 
Serum samples were analyzed for the following hormones 
testosterone, follicle stimulating hormone, and luteinizing hormone 
by the method described by BYK-Sangtic Diagnostica. This was 
based on the principle of radioimmunoassay of competitive 
attachment between the sample serum and the standards for a 
constant quantity of the antisera (Tietz, 1995). 
 
 

Lipid parameters 
 
The concentrations of cholesterol and triglycerides were estimated 
by colourimetric method as described by Ochei and Kolhatkar 
(2008). High-density lipoprotein (HDL) was determined 
spectrophotometrically using a commercial assay kit from 
Biosystems S.A. Costa Brava 30, Barcelona (Spain) by adopting 
the methods of Grove (1979) and Tietz (1990). Low-density 
lipoprotein cholesterol (LDL) was also determined 
spectrophotometrically using a commercial assay kit from 
Biosystem and adopting the method described by Burstein et al. 
(1970). 
 
 

Renal function 
 
Urea was evaluated through the adjusted Berthelot method 
according to Tobacco et al. (1979). Creatinine was assayed by 
colourimetric kinetic method of Bartels et al. (1971). Uric acid was 
assessed using the enzymatic colourimetric method of Duncan et 
al. (1982). 
 
 
Serum electrolyte 
 
A clinical chemistry analyzer, ST-200 plus ion selective electrode 
system (ISE) was used for serum electrolyte (         ) 
estimations. 
 
 
Histopathological scrutiny of the testes 
 
Histopathological inquiry of the testes for degeneration and 
derangement was performed using the method described by Krause 
(2001). 
 
 
Statistical analysis  
 
The Statistical Package for Social Sciences (SPSS, IBM, USA 
version 23) Computer software was used for data analysis. The 
results were stated as mean ± standard deviation (S.D) with the 
results analyzed using a one-way analysis of variance (ANOVA). 
P<0.05 was regarded as statistically significant. 

 
 

RESULTS 
 
The effects of administration of the JHML on the 
body weight and relative organ weight (testes and 
kidney) 
 
The upsurge in body weight of the rats is expressed in 
simple percentage (descriptive statistics) as presented in 
Table 1. After 4 weeks protocols, both experimental 
groups experienced progressive  increase in body weight. 
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Table 1. The effects of administration of the JHML on the body weight, and relative organ weight (testes, and kidney). 
 

Treatments 

group 

Initial body 
weight (g) 

Final body 
weight (g) 

Changes in 
body weight (%) 

Weight of 
testes (g) 

The relative weight 
of testes % 

Weight of 
kidney 

The relative weight 
of kidney % 

Control (distilled water) 170.00 ± 8.15
a
 199.60 ± 10.03

a
 17.41

a
 1.22 ± 0.15

a
 0.60 ± 0.12

a
 2.55 ± 1.71

a
 1.28 ± 0.36

a
 

JHML (2 mL/kg body weight) 162.19 ± 5.04
b
 194.60 ± 8.10

b
 19.98

b
 1.10 ± 0.05

b
 0.57 ± 0.30

a
 2.49 ± 2.40

b
 1.28 ± 0.51

a
 

 

Data are Mean ± SD (n=10). Mean on same column with a different superscript letter(s) are significantly different, (p˂0.05). One way analysis of variance (ANOVA) followed by post hoc LSD. 
Source: Authors 

 
 
 

Table 2. The effects of oral route administration of JHML on the concentrations of LH, FSH testosterone, and prolactin. 
 

Treatment groups LH (mµ/L) FSH (mµ/L) Testosterone (ng/mL) Prolactin (ng/mL) 

Control (distilled water) 19.76 ± 3.21
a
 29.33 ± 3.90

a
 151.60 ± 7.60

a
 6.45 ± 0.32

a
 

JHML (2 mL/kg body weight) 25.10 ± 1.89
b
 34.20 ± 2.92

b
 166.70 ± 6.70

b
 4.91 ± 0.21

b
 

 

Data are Mean ± SD (n=10). Mean on same column with a different superscript letter(s) are significantly different, (p˂0.05). One way analysis of 
variance (ANOVA) followed by post hoc LSD. 
Source: Authors 

 
 
 

However, the findings indicated a significant 
increase in body and testes weight (p˂0.05) of the 
group administered with the JHML formula, but 

with no significant difference (      ) in the 
relative weight of testes, an indication of 
proportional growth. The result on kidney and 
relative kidney weight showed no significant 
difference (p≥0.05) between the control and the 
JHML treated group. 
 
 
The effects of oral route administration of 
JHML on the concentrations of LH, FSH 
testosterone and prolactin 
 
After 4 weeks of treatment protocols, the oral 
administration of JHML caused a significant 
increase (p˂0.05) in levels of all hormones 
investigated in this study namely LH and FSH and 
testosterone with a concomitant significant 
decrease (p˂0.05) in concentration of  prolactin  of  

male albino rats as presented in Table 2. 
 
 
The effects of JHML on Lipid profile 
 
The oral administration of JHML for 4 weeks as 
shown in Table 3 caused a non-significant 
decrease (p≥0.05) in the levels of total cholesterol 
and triglycerides. JHML also brought about a 
significant decrease (p˂0.05) in the value of LDLc 
and a significant increase (p˂0.05) in HDLc levels. 
 
 
The effects of JHML on the concentrations of 
creatinine, urea and uric acid activities 
following oral administration of JHML 
 
The oral administration of JHML for 4 weeks as 
presented in Table 4 caused a non-significant 
change (p≥0.05) in the levels of creatinine, urea 
and uric acid activities of the male rats.  

The effects of JHML on the concentrations of 
serum electrolyte activities following oral 
administration of JHML  
 
JHML after 4 weeks of oral administration on the 
rats as presented in Table 5 caused no significant 
changes (p≥0.05) in levels of serum electrolytes 
namely sodium and potassium when compared 
with the control group that were administered with 
distilled water. 
 
 
The effects of JHML on the histology of the 
testes 
 
The histopathological examination of the testes 
after 4 weeks of oral dosing of the rats with JHML 
(Figures 1 and 2) showed no significant changes 
in histological features between the control group 
and the JHML treated groups, as both 
photomicrographs of testicular  sections (H  &  E x  
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Table 3. The effects of JHML on Lipid profile. 
 

Treatment   Tc (mg/dL) TG (mg/dL) LDL-c (mg/dL) HDLc (mg/dL) 

Control (distilled water) 130.90 ± 3.40
a
 95.34 ± 3.30

a
 112.80 ± 4.30

a
 52.60 ± 1.10

a
 

JHML (2 mL/kg body weight) 128.40 ± 2.80
a
 94.36 ± 3.23

a
 107.80 ± 4.50

b
 54.70 ± 1.20

b
 

 

Data are Mean ± SD (n=10). Mean on same column with a different superscript letter(s) are significantly different, (p˂0.05). One way 
analysis of variance (ANOVA) followed by post hoc LSD. 
Source: Authors 

 
 
 

Table 4. The effects of JHML on the concentrations of creatinine, urea and uric acid activities following oral administration of 
JHML. 
 

Treatments Creatinine (µmol/l) Urea (mol/l) Uric Acid (mol/l) 

Control (distilled water) 76.9±3.40
a
 6.63±0.74

a
 48.60±3.40

a
 

JHML (2 mL/kg body weight) 77.45±2.40
a
 6.60±1.10

a
 49.10±1.30

a
 

 

Data are Mean ± SD (n=10). Mean on same column with a different superscript letter(s) are significantly different, (p˂0.05). One way 
analysis of variance (ANOVA) followed by post hoc LSD. 
Source: Authors 

 
 
 

Table 5. The effects of JHML on the concentrations of serum electrolyte activities following 
oral administration of JHML. 
 

Treatments Na
+ 

(nmol/l) K
+ 

(nmol/l) 

Control (distilled water) 129.60 ± 2.20
a
 4.79 ± 0.46

a
 

JHML (2mL/kg body weight) 130.70 ± 2.43
a
 4.80 ± 0.20

 a
 

 

Data are Mean ± SD (n=10). Mean on same column with a different superscript letter(s) are 
significantly different, (p˂0.05). One way analysis of variance (ANOVA) followed by post hoc 
LSD. 
Source: Authors 

 
 
 

40) showed testes exhibiting normal features of the 
seminiferous epithelium and interstitial tissues with active 
spermatogenesis. 
 
 
DISCUSSION  
 
JHML is a well-known herbal drug consumed by many for 
many health reasons, but mostly for aphrodisiac 
purposes. Kpomah et al. (2012) and Nwafor et al. (2020) 
described aphrodisiac as any drug, food or food products 
(e.g. chocolate), topical rubefacient, etc. that stimulates 
sexual desire, sex drive or sexual pleasure. The 
incidence of male sexual dysfunction is on the increase 
globally as it is reported by Chen et al. (2019) that 52% of 
men aged amid 40 and 70 years suffer from differing 
levels and forms of sexual dysfunction (erectile 
dysfunction, low libido, premature ejaculation etc.). In 
Nigeria, Abu et al. (2019) reported that 66.4% of men of 
the ages of 18 and 76 years suffer from erectile 
dysfunction but only 39.4% are aware of treatment and 
surprisingly only 26.5% of this population seek treatment.  

One   major   reason   for   the   low   treatment-seeking  

behaviour could be attributed to its sensitivity and the 
social stigma attached to sexual dysfunction in the 
African context (Lim et al., 2005), and this makes many 
patients to self-medicate by resorting to local herbs and 
sex tonics. 

Body weight fluctuations serve as a sensitive indicator 
of the general health status of animals (Arthur et al., 
2011). The results obtained showed that all rats in the 
two groups experienced a sizeable surge in body weight 
following the treatment regimen. The amplification in 
body weight were more significant and pronounced in the 
group administered with the JHML. The surge in body 
weight might occur owing to the androgenic properties of 
the plant extracts in the JHML (honey, Panax ginseng, 
Lepidium mehenil and Liriosma ovate). Androgen 
possesses anabolic activity (Mbongue et al, 2005; Thakur 
and Dixt, 2007; Yakubu et al, 2007). The steroids also 
block the action of other bodily chemicals that signal 
muscle fatigue, thereby allowing the individual to perform 
longer with more intensity and endurance (Singh et al., 
2003). Vicissitudes in organ weight are often regarded as 
a positive indicator of chemically induced organ damage 

also  had  no  significant  change (      ) in the relative  
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Figure 1. Photomicrographs of testicular sections of 
control rats (H & E x 40). Atrophed seminiferous tubules 
with widened interstitial space, spermatogonia spermatids 
and spermatocytes. 
Source: Authors 

 
 

 

 
 

Figure 2. Photomicrographs of testicular sections of 
rats treated with JHML (H & E x 40). Testes exhibiting 
a normal feature of the seminiferous epithelium and 
interstitial tissue with active spermatogenesis. 
Source: Authors 

 
 
 

weight of testes, and kidneys when matched with the 
control group, an indication of proportional growth with no 
adverse or toxicity effect. 

All doses of the JHML significantly increased (P < 0.05) 
testosterone, LH and FSH and significantly reduced (P < 
0.05) prolactin levels. Testosterone is an essential steroid 
hormone and the most vital androgen for libido and 
spermatogenesis in males (Fugl-Meyer et al., 2017) A 
normal level of testosterone sustains the male secondary 
sex characteristics and normal sexual desire, which 
stimulates sperm maturation and protein synthesis, 
specifically in reproductive organs and muscles (Chen et 
al., 2019). Androgen insufficiency is a primary causative 
factor of many common clinical diseases and may lead to 
one form of sexual dysfunction or another and a decline 
in reproductive capacity in men (Chen et al.,  2019).  FSH  

 
 
 
 
is secreted by the Sertoli cells it plays a vital part in 
testicular development (Algeffari et al., 2018). FSH also 
sustains the testosterone level in spermatogenic cells, 
promotes the binding of androgen binding protein (ABP) 
to testosterone, and regulates the number of 
spermatogenic cells (Chen et al., 2019). LH are also 
needed for upholding testosterone levels, hence an 
increase in LH and FSH automatically causes an 
increase in testosterone levels (Yakubu et al., 2007). 
Studies have shown that testosterone supplementation 
helps to improve sexual function and libido (Grahl et al., 
2007; Fugl-Meyer et al., 2017), in addition to the 
magnification of orgasm intensity (Morales, 1996). The 
concentrations of testosterone, FSH and LH are often 
used as an indirect indices for evaluating male sexual 
function. The likely inability of the pituitary gland to 
sustain the ratio of these hormones may possibly upset 
several processes involved in sexual function to different 
levels. High concentration of prolactin in men 
(hyperprolactinemia) has been linked with hypogonadism, 
decreased sperm count and motility, erectile dysfunction 
and decreased libido (Paick et al., 2006; Chen et al., 
2019). The positive stimulatory capability of the JHML on 
these sexual and reproductive hormones can be 
attributed to its positive stimulatory effect on sexual 
function. 

Serum levels of lipoproteins, such as LDL-c, total 
cholesterol, and HDL-c are often used as a screening 
guide for disease diagnosis. The oral route administration 
of JHML caused no significant change (p≥0.05) in values 
of triglycerides and total cholesterol but with a significant 
reduction (p˂0.05) in LDLc, and a significant increase 
(p˂0.05) in HDLc levels. The significant increase in HDL-
cholesterol levels and a reduction in LDL-cholesterol 
levels observed in rats administered with JHML is an 
indication that the polyherbal can reduce the 
cardiovascular risk (Chu et al., 2016; Hedayatnia et al., 
2020) 

Renal function is vital for homeostasis, as the kidneys 
play vital pleiotropic functions comprising the elimination 
of metabolic waste and the sustainability of water-
electrolyte equilibrium as well as blood pressure (Arthur 
et al., 2011), thus measuring renal function is vital to 
ensuring safety of drug dispensing and the detection of 
acute kidney damages at early onset. The non-significant 
changes (p≥0.05) in renal function parameters 
(creatinine, urea, and uric acid) of the rats administered 
with JHML when compared with the control group is an 
indication of the non-adverse effect of the JHML on the 
kidney (Nwankpa et al., 2018; Tejchman et al., 2021).  

Electrolytes are essential in maintaining homeostasis 
by regulating fluid equilibrium, oxygen transport, acid-
base equilibrium, heart and neurological functions 
(Woyesa et al., 2022). However, an electrolyte imbalance 
may occur causing hyper or hypo level of this electrolyte 
in the body. Abnormalities in electrolyte balance are seen 
in   certain   metabolic   diseases  like   diabetes   mellitus  



 
 
 
 
(Hasona and Elasbali, 2016; Ashraf et al., 2018; Woyesa 
et al., 2022). Sodium and chloride ions are the chief 
electrolytes in the extracellular fluid whereas potassium, 
magnesium and phosphate are the chief electrolytes in 
the intracellular fluid. Diffusion of cellular K

+
 out of the 

cells and Na
+
 into the cells is caused by trans-membrane 

electrical gradients. Sodium-potassium ion (Na
+
-K

+
) 

pump, which is stimulated by insulin and catecholamine 
hormones, reverses the movement of these electrolytes 
to maintain their extracellular and intracellular 
homeostasis (Woyesa et al., 2022). The non-significant 
changes (p≥0.05) in concentration of serum electrolytes 
namely sodium and potassium investigated in this study 
is an indication that the polyherbal had no adverse effect 
on electrolyte balance. 

Histomorphological check of the control group testes 
(Figure 1) and the JHML administered groups (Figure 2) 
showed cells with seminiferous tubules containing orderly 
maturation of germ cells with normal spermatogenesis, 
an indication of no adverse or negative effect on 
gametogenesis and sexual function. 
 
 
Conclusion  
 
The outcome from this present investigation has shown 
that JHML has a positive stimulatory effect by significantly 
increasing (P<0.05) the levels of testosterone, follicle 
stimulating hormone, and luteinizing hormone, while 
significantly decreasing (P<0.05) the value of prolactin. 
The use of this polyherbal drug at the dose used for this 
study showed no statistically significant change (p≥0.05) 
in body weight and relative organ weight, lipid profile, 
renal function and serum electrolyte balance. 
 
 
CONFLICT OF INTERESTS 
 
The authors have not declared any conflict of interests. 
 

 
REFERENCES 

 
Abu S, Atim T, Ripiye NR (2019). Prevalence of Erectile Dysfunction 

and Awareness of Its Treatment in Abuja. Nigeria. International 
Journal of Tropical Disease and Health 37(3):1-10. 

Akinyemi O, Oyewole SO, Jimoh K A (2018). Medicinal plants and 
sustainable human health: a review. Horticulture International Journal 
2(4):194-195. 
Algeffari M, Jayasena CN, Mackeith P, Thapar A, Dhillo WS, Oliver 
N(2018). Testosterone therapy for sexual dysfunction in men with 
Type 2 diabetes: a systematic review and meta-analysis of 
randomized controlled trials. Diabetic Medicine 35(2):195-202. 

Alvarez-Suarez J, Giampieri F, Battino M (2013). Honey as a source of 
dietary antioxidants: structures, bioavailability and evidence of 
protective effects against human chronic diseases. Current medicinal 
chemistry 20(5):621-638.  

Arawwawala M, Hewageegana S (2017). Health benefits and traditional 
uses of honey: A review. Journal of Apitherapy 2(1):9-14. 

Arhoghro EM, Kpomah ED, Uwakwe AA (2012). Occium gratissimum 
aqueous extract enhances recovery in cisplatin induced 
nephrotoxicity in albino rats. Indian  Journal  of  Drugs  and  Diseases 

Kpomah and  Arhoghro          61 
 
 
 

1(5):192-142. 
Arthur FKN, Woode E, Terlabi EO, Larbie C (2011). Evaluation of acute 

and subchronic toxicity of Annona Muricata (Linn.) aqueous extract in 
animals. European Journal of Experimental Biology 1(4):115-124 

Ashraf R, Naikoo NA, Bashir H (2018). Electrolyte Imbalance in the 
Patients Admitted to the Emergency Department of the Tertiary Care 
Hospital of Smhs Hospital. Srinagar; 2018. 

Bartels H, Bohmer M, Heuerli C (1971). Micro-determination of 
creatinine. Clinica Chimica Acta 32(1):81-85. 

Blumenthal M (2001). Asian ginseng: potential therapeutic uses. 
Nursing research and practice 2:26-28.  

Burstein M, Schoinick HR, Mortin R (1970). Rapid method for the 
isolation of lipoproteins from human serum by precipitation with 
polyanions. Journal of Lipid Research 11(6):583-595. 

Canales M, Aguilar J, Prada A, Marcelo A, Huaman C, Carbajal L 
(2000). Nutritional evaluation of Lepidium meyenii (MACA) in albino 
mice and their descendants. Archivos Latinoamericanos de Nutricion 
50(2):126-133. 

Che CT, Wang ZJ, Chow MSS, Lam CWK (2013). Herb-herb 
combination for therapeutic enhancement and advancement: Theory, 
practice and future perspectives. Molecules 18(5):5125-5141.  

Chen L, Shib G, Huangc D, Lid Y, Mae C, Shia M, Suf B, Shig G (2019). 
Male sexual dysfunction: A review of literature on its pathological 
mechanisms, potential risk factors, and herbal drug intervention. 
Biomedicine and Pharmacotherapy 112:108585. 

Chu P, Pandya A, Salomon JA, Goldie SJ, Hunink MGM (2016). 
Comparative effectiveness of personalized lifestyle management 
strategies for cardiovascular disease risk reduction. Journal of the 
American Heart Association 5:e002737.  

Del Prete C, Tafuri S, Ciani F, Pasolini MP, Ciotola F, Albarella S, 
Carotenuto D, Peretti V, Cocchia N (2018). Influences of dietary 
supplementation with Lepidium meyenii (Maca) on stallion sperm 
production and on preservation of sperm quality during storage at 

5 . Andrology 6(2):351-361. 
Duncan P, Bayse, D, Burnett R, Carey N, Carter R, Fellows WD, Garber 

C, Kessler G, McComb R, Miller W, Nast P, Ryan W, Schaffer R, 
Tejeda B, Vanderlinde R, Widdowson G (1982). A candidate 
reference method for uric acid in serum. II. Inter laboratory testing. 
Clinical Chemistry 28(2):291. 

Firenzuoli F, Gori L, Galapai C (2005). Adverse reaction to an 
adrenergic herbal extracts (Citrus aurantium). Phytomedicine 
12(3):247-248. 

Fugl-Meyer KS, Nilsson M, Hylander B, Lehtihet M (2017). Sexual 
Function and Testosterone Level in Men with Conservatively Treated 
Chronic Kidney Disease. American Journal of Men’s Health 
11(4):1069-1076. 

Gonzales GF, Ruiz A, Gonzales C, Villegas L, Cordova AE (2001). 
Effect of Lepidium meyenii (Maca) roots on spermatogenesis of male 
rats. Asian Journal of Andrology 3(3):231-233. 

Gonzales GF (2012). Ethnobiology and ethnopharmacology of Lepidium 
meyenii (Maca), a plant from the Peruvian Highlands. Evidence  
Based Complementary Alternative Medicine pp. 1-10. 

Grahl FS, Aversa A, Yassin AA, Kadioglu A, Moncada I, Eardley I 
(2007). Effects of testosterone on erectile function: implications for 
the therapy of erectile dysfunction. British Journal of Urology 
International 99(5):988-992.  

Grove TH (1979). Effect of reagent pH on determination of high density 
lipoprotein cholesterol by precipitation with sodium phosphotungstate- 
magnesium. Clinical chemistry 25(4):560-564. 

Hasona NA, Elasbali A (2016). Evaluation of Electrolytes Imbalance and 
Dyslipidemia in Diabetic Patients. Medical Sciences 4(7):3-6. 

Hedayatnia M, Asadi Z, Zare-Feyzabadi R, Yaghooti-Khorasani M, 
Ghazizadeh H, Ghaffarian-Zirak R, Nosrati-Tirkani A, Mohammadi-
Bajgiran M, Rohban M, Sadabadi F, Rahimi HR (2020). Dyslipidemia 
and cardiovascular disease risk among the MASHAD study 
population. Lipids Health Diseases 19(1):1-1.  

Jamshidi-Kia F, Lorigooini Z, Amini-Khoei H (2018). Medicinal plants: 
Past history and future perspective. Journal of Herbmed 
Pharmacology 7(1):1-7. 

Kajaria DK, Gangwar M, Sharma AK, Nath G, Tripathi YB, Tripathi JS, 
Tiwari SK (2011). Comparative Evaluation of Phenol and Flavonoid 
Content of Polyherbal Drugs. Pharmacologyonline 3:1365-1373.  



62          Afr. J. Biochem. Res. 
 
 
 
Komlaga G, Cojean S, Beniddir MA, Dickson RA, Champy P, Suyyagh- 

albouz S (2015). The antimalarial potential of three Ghanaian 
medicinal plants. Herbal Medicine Open Access 1(1):1-6. 

Kpomah ED, Odokwo EO (2020). Comparative Phytochemical, 
Proximate and Some Mineral Composition of the Leaves and Stem 
Bark of Spondia mombin (L. anacardiaceae). Annual Research and 
Review in Biology 35(6):90-98. 

Kpomah ED, Uwakwe AA, Abbey BW (2012). Aphrodisiac studies of 
diherbal mixture of Zanthoxylum leprierii Guill. & Perr. and Piper 
guineense Schumach. & Thonn. on male Wistar rats. Global Journal 
Research Medicinal Plants and Indigenous Medicine 1(9):381-390. 

Krause WJ (2001). The Art of Examining and Interpreting Histologic 
Preparations. A Student Handbook. Partheton Publishing Group. 
United Kingdom. 

Lazic SE, Semenova E, Williams DP (2020). Determining organ weight 
toxicity with Bayesian causal models: Improving on the analysis of 
relative organ weights. Scientific Reports 10:6625. 

Lim PH, Moorthy P, Tan RS (2005). Aging men’s health – a cased 
based approached, an overview of erectile dysfunction in aging men. 
Thieme NY. pp. 123-130. 

Lim PHC (2017). Asian herbals and aphrodisiacs used for managing 
ED. Translational Andrology and Urology 6(2):167-175. 

Malo AF, Roldan ER, Garde J (2005). Antlers honestly advertise sperm 
production and quality. Proceedings of the royal society B: Biological 
Sciences 272:149-57. 

Mbongue FG, Kamtchouing P, Essame OJ, Yewah PM, Dimo T, Lontsi 
D (2005). Effects of aqueous extract of dry fruits of Piper guineense 
on the reproductive function of adult male rats. Indian journal of 
Pharmacology 37(1):30-32. 

Mensah MLK, Komlaga G, Forkuo AD, Firempong C, Anning AK, 
Dickson RA (2019). Toxicity and Safety Implications of Herbal 
Medicines Used in Africa. Herbal medicine 63:1992-0849. 

Mishra JN, Verma NK (2017). An Overview on Panax ginseng. 
International Journal of Pharma and Chemical Research 3(3):516-
522. 

Morales A (1996). Androgen supplementation in Practice. The treatment 
of erectile dysfunction associated with hypotestosteronemia. In. 
Oddens B.J., Vermeulen, A. (Eds). Androgen and Aging Males. 
Parthenon Publishing Group London pp. 233-245. 

Muhammad SA, Muhammad SA, Awang SM, Muhammad ZA, Faridah 
S (2016). An Update Review on Polyherbal Formulation: A Global 
Perspective. Systematic Reviews in Pharmacy 7(1):35-41. 

NAFDAC (2013). Simple rule on product packaging and labeling in 
Nigeria: https://www.nafdac.gov.ng/wp-
content/uploads/Files/Resources/Guidelines/FOOD/Guidelines%20F
or%20Food%20Labelling_Labelling.pdf  

Nwafor PA, Genesis EU, Dare ST, Adeyemi OI, Odediran SA, Adebajo 
AC (2020). Evaluation of Aphrodisiac Activities of Four Nigerian 
Ethnomedicinal Plants. Annals of Complementary and Alternative 
Medicine 2(1):1009. 

Nwankpa P, Ekweogu CN, Egwurugwu JN, Chukwuemeka OG, Etteh 
CC, Ugwuezumba PC, Emengagha, FC (2018) Assessment of 
Kidney Function Indices in Male Albino Wistar Rats Administered 
Ethanol Stem Extract of Dennettia tripetala (Pepper fruit). 
Biochemical Pharmacology (Los Angel) 7(242):2167-0501.  

Ochei J, Kolhartkar A (2008). Enzymology. In: medical Laboratory 
Science: Theory and Practice. Tata McGraw-Hill Publishing Company 
Limited. New Delhi. pp. 163-175. 

Ojewole JAO (2007). African traditional medicines for erectile 
dysfunction: elusive dream or imminent reality? Cardiovascular 
Journal of Africa, 18(4):213-215. 

Paick J, Yang JH, Kim SW Ku JH (2006). The role of prolactin levels in 
the sexual activity of married men with erectile dysfunction. British 
Journal of Urology International 98(6):1269-1273. 

Risberg K, Fodstad O, Andersson Y (2011). Synergistic anticancer 
effects of the 9.2.27PE immunotoxin and ABT-737 in melanoma. 
PLoS One 6(9).  

 
 
 
 

 
 
 
 
Singh KP, Singh PA, Gupta KA. Chaudhary S (2003). Beneficial effects 

of aqueous fruit extract of Tribulus terrestris on testicular and serum  
biochemistry of albino rats. Journal of Ecophysiology and 
Occupational Health 9:217-223. 

Tafere DA (2021). Chemical composition and uses of Honey: A Review. 
Journal of Food Science and Nutrition Research 4(3):194-201. 

Tafuri S, Cocchia N, Carotenuto D, Vassetti A, Staropoli A, Mastellone 
V, Peretti, V, Ciotola F, Albarella S, Del Prete C, Palumbo V, 
Esposito L, Vinale F, Ciani F (2019). Chemical Analysis of Lepidium 
meyenii (Maca) and Its Effects on Redox Status and on Reproductive 
Biology in Stallions. Molecule 24(10):1981-1993. 

Tejchman K, Kotfis K, Sienko J (2021). Biomarkers and Mechanisms of 
Oxidative Stress—Last 20 Years of Research with an Emphasis on 
Kidney Damage and Renal Transplantation. International Journal of 
Molecular Sciences 22(15):8010.  

Thakur M Dixit VK (2007). Aphordisiac activity of Dactylorhiza hatagirea 
(D. Don) soo in male albino rats. Brief communication. Evidence 
based complementary and alternative medicine 4(SI):29-31. 

Tietz NW (1990). Clinical Guide to Laboratory Tests. 2nd ed. W.B. 
Saunders, Philadelphia, USA. 

Tietz NW (1995). Clinical Guide to Laboratory Tests. W.B. Saunders, 
Philadelphia, USA. 3rd edition. 

Tobacco A, Meiattini F, Moda E, Tarli P (1979). Simplified 
enzymic/colorimetric serum urea nitrogen determination. Clinical 
Chemistry 25(2):336-337. 

Woyesa SB, Gebisa WB, Anshebo DL. (2022). Assessment of Selected 
Serum Electrolyte and Associated Risk Factors in Diabetic Patients. 
Diabetes, Metabolic Syndrome and Obesity. Targets and Therapy 
12:2811-2817. 

Yakubu MT, Akanji MA, Oladiji AT (2007). Male sexual dysfunction and 
methods used in Assessing Medicinal Plants with Aphrodisiac 
Potentials. Pharmacognosy Review 1(1):49-56. 


