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ABSTRACT 
 

This study aimed to investigate the effects of an aqueous leaf extract of Stevia rebaudiana (Bertoni) 
on male Wistar rats administered alloxan. Thirty (30) male Wistar rats, comprising six 
normoglycemic (NC) and twenty-four (24) alloxan-induced diabetic (D) specimens. The diabetic rats 
were divided into four groups (n = 6): DC, diabetic rats receiving distilled water; DGL, diabetic rats 
receiving glibenclamide; DSR100, diabetic rats receiving 100 mg/kg bw S. rebaudiana; and 
DSR200, diabetic rats receiving 200 mg/kg bw S. rebaudiana. Treatment was administered daily via 
gavage for a duration of 15 days. At the conclusion of the treatment session, the animals were 
subjected to overnight fasting prior to being euthanized via cervical dislocation, following which 
blood was collected for serum extraction. Body weight, fasting blood glucose (FBG) levels, serum 
malondialdehyde (MDA) levels, and total antioxidant capacity (TAC) were evaluated. Furthermore, 
sperm parameters, serum follicle-stimulating hormone (FSH), luteinizing hormone (LH), and 
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testosterone levels were assessed. The data indicated a significant (P = .05) reduction in body 
weight in the DC group compared to the NC group. Significant (P = .05) enhancement in body 
weight was observed in DSR100 and DSR200 relative to DC. Significant (P = .05) elevations in 
serum FBG and MDA, accompanied by equivalent reductions in TAC, were noted in DC relative to 
NC. The total abnormal sperm count and percentage of sperm abnormalities were significantly (P = 
.05) elevated in DC compared to NC. Nonetheless, FBG, MAD, total abnormal sperm count, and 
percentage of sperm abnormalities exhibited significant (P = .05) reduction in the DSR100 and 
DSR200 groups compared to the DC group. The findings of this investigation substantiate the 
assertion that S. rebaudiana exhibits andrological action in rats. 
 

 

Keywords: Stevia rebaudiana; diabetes; male infertility; andrological; Wistar rats. 
 

1. INTRODUCTION  
 
Diabetes mellitus is a chronic metabolic disorder 
characterized by high glucose levels 
(hyperglycemia) resulting from insufficient insulin 
production and/or insulin resistance (Zhao et al., 
2023). The disorder results from a diminished 
capacity to metabolize carbohydrates caused by 
changes in insulin function (Giri et al., 2018). 
This ancient sickness affecting humans is 
progressively worsening and nearing pandemic 
levels. The worldwide incidence of the disease is 
swiftly increasing, with projections indicating that 
366 million individuals are expected to have 
diabetes by 2030, in contrast to the 191 million 
forecast in 2000 (Gregory et al., 2022). 
 
In developing countries, medicinal plants remain 
the principal therapeutic option for diabetes 
owing to the high cost of diabetic drugs and their 
related side effects. Worldwide, individuals have 
employed several therapeutic herbs, including 
Stevia rebaudiana, for diabetes treatment 
(Chowdhury et al., 2022). It is crucial to evaluate 
the antidiabetic qualities and other physiological 
impacts of these plants to establish scientific 
proof and confirm their application in 
ethnomedicine. 
 
Stevia rebaudiana (Bertoni), a member of the 
Asteraceae family, is indigenous to northern 
South America (Chowdhury et al., 2022). It is 
found in numerous places of Brazil, Paraguay, 
Central America, Thailand, and China. Stevia, 
recognized as a calorie-free sugar alternative, is 
extensively utilized for its natural sweetness. 
Steviol glycoside, the primary sweetening agent, 
is around 200–300 times sweeter than sucrose, 
rendering it a prevalent alternative for managing 
caloric intake and enhancing metabolic health. 
Recent study suggests that, beyond its 
sweetening properties, stevia may offer several 
pharmacological benefits, including the potential 
to decrease blood sugar levels, lessen 

hypertension, and mitigate inflammation (Munir 
et al., 2024). This study indicates that specific 
components in stevia may affect hormone levels, 
particularly by modulating androgenic activity 
(Elshafey et al., 2023; Saedi et al., 2024). 
Androgens, such as testosterone, significantly 
affect male physiology by regulating reproductive 
function, muscle mass, and general well-being 
(Ide, 2023). Understanding the potential anti-
androgenic benefits of stevia is essential, 
especially given its increasing global 
consumption. The present study sought to 
evaluate the possible andrological effects of 
providing an aqueous leaf extract of S. 
rebaudiana to male Wistar rats. 
 

2. MATERIALS AND METHODS  
 

2.1 Materials 
 

2.1.1 Plant material  
 

Fresh leaves of S. rebaudiana were harvested 
from a young plant in an agro-forestry area of 
Ipele, Ondo State (Nigeria). A Taxonomist at the 
Department of Plant Biology, University of Ilorin, 
Ilorin, Nigeria, identified and authenticated the 
leaf.  
 
After cleaning, the Stevia leaves were air-dried in 
the shade at ambient temperature and 
meticulously powdered using a kitchen blender. 
The powdered sample was extracted with 
distilled water and maintained in the laboratory 
for 72 h in a percolator and filtered using 
Whatman filter sheets. The extract was further 
purified and evaporated in a water bath for 72 h. 
The extract was then weighed and subsequently 
diluted with distilled water. Prior to delivery, all 
extracts were filtered using 0.22-µm pore syringe 
filters (Ganjiani et al., 2020). 
 

2.1.2 Experimental animals 
 

Thirty adult male Wistar rats, with an average 
weight ranging from 120.5 to 150.0 g, were 
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sourced from Ibadan and housed at the 
Experimental Animal House, Department of 
Biochemistry, Landmark University, Omu-Aran, 
Nigeria. The subjects were maintained in 
stainless steel cages featuring wired floors, 
under a 12-hour light/dark cycle, with humidity 
levels ranging from 25% to 35% and a 
temperature of 20 to 22 °C. They were provided 
with commercially pelletized rat chow and had ad 
libitum access to clean water. The research was 
carried out in compliance with the guidelines set 
forth by the Animal Care Use and Research 
Ethics Committee at Landmark University, Omu-
Aran, Nigeria, receiving approval under 
LUAC/BCH/2023/0004.  
 

2.2 Methods 
 
2.2.1 Animal treatment 
 
The rats were allocated randomly into five groups 
(n = 6). Group 1 (control) included 
normoglycaemic rats that were administered 1 
mL of normal saline via gavage. Groups 2 to 5 
comprised alloxan-induced diabetic rats, which 
were rendered diabetic through a single 
intraperitoneal injection of 100 mg/kg alloxan 
monohydrate (Sigma-Aldrich). Group 2 
comprised diabetic rats receiving distilled water, 
group 3 included diabetic rats treated with 0.07 
mg/kg glibenclamide, while groups 4 and 5 
consisted of diabetic rats administered 100 
mg/kg and 200 mg/kg of S. rebaudiana, 
respectively. Treatment was administered daily 
via gavage. 
 
2.2.2 Animal sacrifice and sample collection 
 
After treatment for 15 days, the animals were 
weighed individually before being anesthetized 
with a mixture of ketamine (80 mg/kg) and 
xylazine (5 mg/kg), followed by sacrifice via 
cervical dislocation. Five milliliters (5 mL) of 
blood were obtained from each animal via 
cardiac puncture. The testimonies were excised 
and weighed, and the epididymides were 
extracted for sperm analysis and stereological 
examination. 
 
2.2.3 Sample preparation 
 
Following a 20-minute coagulation period at 
ambient temperature, the blood samples were 
transferred to centrifuge tubes and subjected to 
centrifugation for 15 min at 3000 rpm, resulting in 
the separation of their serum. 
 

2.2.4 Sperm parameters assessment 
 
Orchidectomy was performed via a prescrotal or 
midline incision, following the method of Oridupa 
et al. (2017). The tunica vaginalis was removed 
to reveal the testicles, which were extracted from 
the incision site. The spermatic cord was ligated 
and excised, and sperm samples were obtained 
from the caudal epididymis. Sperm morphology 
was assessed from around 400 spermatozoa in 
stained smears (Ham’s F10 medium;1 ml, 30 
min)). Spermatozoa were enumerated utilizing a 
Neubauer hemocytometer slide. A 10 µL aliquot 
of sperm suspension was deposited on the 
Neubauer slide, and sperm concentration was 
determined in five squares using a light 
microscope at ×40 magnification. A 10-µL 
specimen was utilized on a preheated Neubauer 
slide with a coverslip for sperm motility 
evaluation. A minimum of five microscopic fields 
(×40 magnification) were meticulously examined 
to characterize 200 spermatozoa. Motility was 
quantified as a percentage of progressive (both 
rapid and slow), nonprogressive, and immotile 
spermatozoa. A Diff-Quik™ staining set was 
utilized to assess sperm morphology. Normal 
sperm are anticipated to lack malformations in 
the head, neck, and tail, but defective sperm may 
exhibit one or more of these anomalies 
(Abdollahi et al., 2022). A minimum of 200 
spermatozoa from each mouse were analyzed to 
assess sperm motility, normal morphology, and 
sperm count. 
 
2.2.5 Biochemical analyses 
 
The fasting blood glucose level was measured 
using blood from the tail vein of each animal, 
utilizing a glucometer (Accu-Chek® Active, 
Roche Diagnostic, Germany). Serum levels                    
of follicle-stimulating hormone (FSH), luteinizing 
hormone (LH), and testosterone (ng/ml)                     
were evaluated using specific ELISA kits for                 
rats (Bioassay Technology Laboratory,              
China). 
 

2.3 Statistical Analysis 
 
Results are presented as means ± SEM of six 
independent determinations. Statistical analysis 
was performed using one-way analysis of 
variance (ANOVA). Mean comparison was by 
Duncan Multiple Range Test. The mean 
concentrations were tested for significant 
difference at the 95% confidence level, a P-value 
of <0.05 was considered significant. 
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3. RESULTS AND DISCUSSION 
 
This study aimed to assess the impact of 
aqueous leaf extract of s. Rebaudiana on 
diabetic problems associated with male infertility 
in diabetic rats. Animal weight was       
significantly (P = .05) reduced following alloxan 
administration (Fig. 1a). Administration of S. 
rebaudiana at doses of 100 and 200 mg/kg bw. 
enhances body weight in alloxan-induced 
diabetic rats. An elevation in the extract dosage 
exerted no substantial impact on body weight. 
The extract's impact on the rats' body weight was 
comparable to that of glibenclamide (a standard 
anti-diabetic medication) but significantly (P = 
.05) lower than that observed in normoglycemic 
rats (Fig. 1 a). Prior research by Oluba et al. 
(2019) has indicated the detrimental effect on the 
body weight of rats resulting from alloxan 
induction, consistent with the findings of this 
investigation. The decrease in body weight in 
diabetic rats can be ascribed to the anticipated 
deficiency in cellular energy intake resulting from 
impaired glucose uptake, which prompts the 
catabolism of cellular lipid and protein reserves 
as an alternative energy source.  

 
At the conclusion of the treatment period, fasting 
blood glucose levels were significantly (P = .05) 
elevated in the diabetic control (DC) rats relative 
to the normoglycemic control (NC) group. 
Glibenclamide normalized fasting blood glucose 
levels, while S. rebaudiana-treated rats exhibited 
a significantly (P = .05), dose-dependent 
reduction compared to the diabetic control, 
although their levels remained significantly higher 
than the normal control (Fig. 1b).  

 
In agreement with previous report, our findings 
indicated that elevated blood fasting blood 
glucose levels were associated with alloxan-
induced diabetes in rats due to the rapid 
destruction of beta cells (Karganov et al., 2020). 
The reduction in fasting blood glucose 
concentration due to aqueous leaf extract of S. 
rebaudiana in diabetic rats in this study is in 
agreement with reports from earlier studies 
(Bayat et al., 2020; Hussain & Hafeez, 2021). 
Prior research has shown that S. rebaudiana 
revitalizes beta cells, hence restoring the 
glycogen synthase system through increased 
insulin synthesis and hepatic glycogen storage, 
which mediates its impact on blood glucose 
homeostasis (Elshafey et al., 2023; Abdi et al., 
2023]. 
 

Fig. 1c indicates that serum malondialdehyde 
(MDA) levels were significantly (P = .05) elevated 
in alloxan-induced diabetic (DC) rats compared 
to normoglycemic (NC) rats. The administration 
of aqueous leaf extract of S. rebaudiana resulted 
in a dose-dependent decrease in blood MDA 
levels in alloxan-induced diabetic rats after 15 
days of oral treatment. Elevated serum MDA 
concentration in alloxan-induced diabetes in rats 
has been reported by several authors (Oluba et 
al., 2019). MDA serves as a crucial marker of 
oxidative stress, arising from an overloaded 
cellular antioxidant system. The production of 
reactive oxygen species resulting from 
secondary glucose pathways, an adaptive 
mechanism in diabetes, induces oxidative stress. 
 

The serum total antioxidant capacity (TAC) 
exhibited an inverse connection with serum 
malondialdehyde (MDA) content. Consequently, 
the TAC in DC rats was significantly (P = .05) 
decreased in comparison to NC. A notable 
enhancement in serum total antioxidant capacity 
(TAC) was seen in alloxan-induced diabetic rats 
administered with aqueous leaf extract of S. 
rebaudiana (Fig. 1d) in comparison to the 
diabetic control (DC). Studies have associated 
elevated levels of oxidant species with male 
infertility (Takeshima et al., 2021). Research has 
indicated that oxidative stress is involved in 
approximately 30–80% of male infertility cases 
(Takeshima et al., 2021). Oxidative stress 
adversely affects the reproductive system and 
sperm, leading to diminished sperm motility, lipid 
peroxidation, impaired oocyte-sperm fusion, and 
heightened DNA damage (Vahedi Raad et al., 
2024). Numerous studies have demonstrated 
that reactive oxygen species significantly 
influence spermatogenesis and sperm 
functionality. Excessive generation of reactive 
oxygen species was found to adversely affect 
sperm motility, morphology, and concentration, 
while also inducing DNA damage and apoptosis 
(Vahedi Raad et al., 2024). This study showed 
that the treatment of aqueous leaf extract of S. 
rebaudiana reduced serum MDA levels and 
enhanced serum total antioxidant capacity in rats 
with alloxan-induced diabetes. This discovery 
aligns with findings from prior investigations. 
Stevioside is a flavonoid present in S. 
rebaudiana leaves that may reduce blood sugar 
levels and combat free radicals (Elhassaneen et 
al., 2022; Elsemelawy et al., 2021). Research 
has shown that flavonoids reduce the levels of 
free radicals, therefore alleviating the difficulties 
related to diabetes. 
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Fig. 1. (a) Body weight, serum concentrations of (b) fasting blood glucose, (c) 
malondialdehyde, and (d) total antioxidant capacity in alloxan-induced male diabetic Wistar 

rats administered aqueous leaf extract of S. rebaudiana for 15 days. Data are means ± SEM of 
six determinations. Bars carrying different alphabets are statistically significant (p < 0.05). 

Note: NC, normoglycemic rats; DC, alloxan-induced diabetic rats; DGL, alloxan-induced diabetic rats treated with 
glibenclamide; DSR100, alloxan-induced diabetic rats administered 100 mg/kg of aqueous leaf extract of S. 

rebaudiana; and DSR200, alloxan-induced diabetic rats administered 200 mg/kg of aqueous leaf extract of S. 
rebaudiana. 

 

The prevalence of primary abnormalities, such as 
rudimentary tails, and secondary sperm 
abnormalities, including normal heads without 
tails, normal tails without heads, bent tails, 
curved tails, and looped tails, was significantly 
elevated in the diabetic control rats compared to 
the normoglycaemic rats (NC) and the diabetic 
treated groups (DGL, DSR100, and DSR200). 
While the overall sperm count did not exhibit 
statistical differences across the groups, the total 
count of aberrant sperm was considerably (p < 
0.05) elevated in the DC group compared to the 
NC and diabetic-treated groups. The percentage 
of sperm abnormalities was significantly (P = .05) 
higher in the DC group compared to the NC and 
diabetic-treated groups. Sperm motility and 
volume were significantly (P = .05) reduced in 
the DC group compared to the NC and diabetic-
treated groups (Table 1). One of the major 
diabetic complications in males include infertility 
and erectile disorders. Male infertility may be due 

to defects in spermatozoa morphology                        
and characteristics (Moretti et al., 2022). As 
earlier mentioned, the augmentation of lipid 
peroxidative in diabetes has a negative 
consequence on sperm production and function. 
Excessive production of reactive oxidant species 
harmed sperm motility, morphology,                             
and concentration. In the present study, 
treatment with aqueous leaf extract of S. 
rebaudiana was observed to reverse the 
derangements in sperm morphology and 
characteristics associated with alloxan-induced 
diabetes in rats. This is indicative of the 
spermatogenic and andrological potentials of the 
extract (Abdi et al., 2023). The antioxidant 
activity of aqueous leaf extract of S. rebaudiana 
in the form of reduced MDA level and enhanced 
antioxidant capacity in alloxan-induced diabetic 
male Wistar rats as reported in this study may be 
beneficial in enhancing spermatogenesis and 
sperm function.  
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Table 1. Spermatozoa abnormalities 
 

 NC DC DG DSR100 DSR200 

Rudimentary tail 3.3 ± 0.3a 4.5 ± 0.2b 3.0 ± 0.3a 3.4 ± 0.2a 3.3 ± 0.3a 

Normal head without tail 4.0 ± 0.3a 6.9 ± 0.3b 4.1 ± 0.1a 4.2 ± 0.3a 4.1 ± 0.2a 

Normal tail without head 4.1 ± 0.2a 6.5 ± 0.5b 4.1 ± 0.5a 4.2 ± 0.2a 4.3 ± 0.3a 

Bent tail 10.3 ± 0.3a 12.1 ± 0.5b 10.3 ± 0.3a 10.4 ± 0.5a 10.4 ± 0.3a 

Curved tail 10.1 ± 0.4a 11.8 ± 0.5b 10.0 ± 0.3a 10.2 ± 0.5a 10.2 ± 0.7a 

Curved mid-piece 10.3 ± 0.3a 10.5 ± 0.3a 10.3 ± 0.5a 10.4 ± 0.3a 10.4 ± 0.3a 

Bent mid-piece 9.9 ± 0.2a 10.2 ± 0.4a 9.9 ± 0.3a 10.1 ± 0.3a 10.0 ± 0.2a 

Looped tail 2.5 ± 0.2a 3.8 ± 0.3b 2.5 ± 0.2a 2.6 ± 0.2a 2.6 ± 0.1a 

Total abnormal sperm count 54.5a 66.3b 54.2a 55.5a 55.3a 

Total sperm count 415.8 ± 5.2a 418.3±5.0a 416.1±3.8a 415.5±5.3a 414.9±7.2a 

% Sperm abnormality 
Sperm motility (%) 

13.11a 
100 

15.85b 

56.2 
13.03a 

98.7 
13.36a 

72.9 
13.33a 

     85.7 
Data are means ± SEM of six determinations. Data in the same row carrying different alphabets are statistically 
significant at P = .05. Note: NC, normoglycemic rats; DC, alloxan-induced diabetic rats; DGL, alloxan-induced 

diabetic rats treated with glibenclamide; DSR100, alloxan-induced diabetic rats administered 100 mg/kg of 
aqueous leaf extract of S. rebaudiana; and DSR200, alloxan-induced diabetic rats administered 200 mg/kg of 

aqueous leaf extract of S. rebaudiana. 
 
The serum follicle stimulating hormone (FSH) 
level was significantly (P = .05) decreased in 
alloxan-induced diabetic (DC) rats in comparison 
to normoglycemic rats (NC). After 15 days of 
treatment with aqueous leaf extract of S. 
rebaudiana (100 and 200 mg/kg bw), blood FSH 
levels were significantly (P = .05) elevated in 
comparison to the control group. The extract at 
200 mg/kg body weight had an effect on serum 
FSH comparable to that of glibenclamide-treated 
rats (Fig. 2a). The serum levels of luteinizing 
hormone (LH) (Fig. 2b) and testosterone (Fig. 2c) 
exhibited a comparable pattern to that of follicle-
stimulating hormone (FSH). Significant (P = .05) 
decreases in serum LH and testosterone levels 
were noted in DC rats relative to NC. After giving 
aqueous leaf extract of S. rebaudiana for 15 
days, serum LH and testosterone levels were 
normalized, comparable to glibenclamide 
treatment.     
 
This study revealed a negative association 
between androgen hormones (LH, FSH, and 
testosterone) and increased occurrences of 
sperm cell abnormalities in untreated alloxan-
induced diabetic rats. This suggests disrupted 
spermatogenesis and sperm maturation, 
potentially resulting from low levels of these 
hormones and inadequate epididymal secretions 
(Singh et al., 2014). Kamaruzaman et al. (2018) 
indicated that Gynura procumbens significantly 
affected sperm maturation, contributing to the 
amelioration of diabetic male infertility through 
the upregulation of associated proteins. La 
Vignera et al. (2012) noted that diminished 
serum testosterone levels in diabetes correlate 

with a steroidogenic impairment in Leydig cells 
and oxidative stress generated by 
hyperglycemia. Disruption in spermatogenesis 
and germ cell death was also noted in type 1 
diabetes due to localized autoimmune injury. 
Additionally, compromised sperm parameters 
and diminished serum testosterone levels have 
been linked to type 2 diabetes as a result of 
insulin resistance, obesity, and other associated 
comorbidities (La Vignera et al., 2012; Kang et 
al., 2021). Consistent with prior research, 
administration of aqueous leaf extract from S. 
rebaudiana restored the depleted levels of 
testosterone, FSH, and LH in alloxan-induced 
diabetic in Wistar male rats (Abdi et al., 2023; 
Mekki et al., 2023). The use of medicinal plants 
such as Teucrium polium, Eryngium caucasicum, 
and Zingiber officinalis in reversing the decline in 
testosterone levels in a hypoglycemic state 
(Iranloye et al., 2011; Nouri et al., 2022). The 
inhibitory influence of S rubidianna on serum 
MDA generation in a hyperglycemic condition 
may provide a potential mechanism for this effect 
(Abdi et al., 2023). The testes, owing to its highly 
vascularized nature, is particularly vulnerable to 
significant volumes of hyperglycemic blood, 
resulting in heightened exposure to reactive 
oxygen species, advanced glycation end 
products, and other toxicants (Singh et al., 2022). 
Moreover, diabetes-related impairment of Sertoli 
cells may contribute to the generation of 
abnormal spermatozoa, as Sertoli cells play a 
crucial role in spermatogenesis and sperm cell 
maturation (Minas et al., 2024). The observed 
reductions in serum follicle stimulating hormone 
(FSH), luteinizing hormone (LH) and testosterone 
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level in alloxan-induced diabetic rats in this study 
are in agreement with previous studies (Adebayo 
& Ajani, 2020; Osibemhe et al., 2023). 
Testosterone hormone secreted by the Leydig 
cell is pivotal in spermatogenesis as well as in 
the development of male secondary sexual 
characteristics (Zirkin and Papadopoulos, 2018). 
Previous research has shown that low serum 
testosterone levels in diabetic men lead to 
impaired spermatogenesis (Andlib et al., 2023). 
However, the observed increase in serum 
testosterone level in this study is in contrast with 
Gholizadeh et al. (Gholizadeh et al., 2019) that 
showed that Stevia administration did not affect 
low testosterone levels in STZ-induced diabetic 
rats. However, our report is in agreement with 
Ghaheri et al. (Ghaheri et al., 2018) who 
observed that prolonged administration of Stevia 
resulted in elevated testosterone levels in rats. It 
has been discovered that Leydig cells possess 
insulin receptors that have been related to 
testosterone production. Because of insufficient 
insulin synthesis, people with diabetes have 
experienced lower testosterone levels (Pitteloud 
et al., 2005). Moreover, it has been shown that 
reduced insulin levels have an adverse effect on 
Leydig cell activity by lowering blood LH levels, 
perhaps by a process involving FSH (Oduwole et 
al., 2021; Liu et al., 2021). 
 

As has been reported by several authors, 
diabetes may have induced oxidative stress, 

adversely affecting the male reproductive 
system, sperm morphology, sperm                
function, and DNA integrity (Minas et al., 2024; 
Laleethambika et al., 2019). Consistent with prior 
research, our results indicated that alloxan-
induced diabetes adversely affected sperm 
count, motility, and morphology in rats (Njoku-Oji 
et al., 2019). Nonetheless, treatment with 
aqueous leaf extract of Stevia markedly 
enhanced these sperm parameters, consistent 
with other research (Gholizadeh et al., 2019). 
Stevia has demonstrated the ability to suppress 
the oxidative response in the testes of diabetic 
rats (Abdi et al., 2023; Gholizadeh et al., 2019). 
A recent study indicated that S. rebaudiana 
significantly enhanced antioxidant-related 
enzymes and spermatogenesis in rats with 
ischaemia/reperfusion injury (Abdi et al., 2023). 
Sperm generation is dependent on the proper 
functioning of Leydig and Sertoli cells,                 
together with sufficient amounts of male sex 
hormones, which have been compromised by 
oxidative stress related to diabetes (Shah et al., 
2021). As anticipated, stevia, owing to its 
antioxidant qualities, may enhance sperm 
parameters in alloxan-induced diabetic rats. 
Currently, our comprehension of how Stevia 
influences testosterone production remains in its 
nascent phases, necessitating further 
investigation before we can delineate a specific 
mechanism. 
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Fig. 2. Serum concentrations of (a) follicle-stimulating hormone (FSH), (b) luteinizing hormone 
(LH), and (c) testosterone in alloxan-induced male diabetic Wistar rats administered aqueous 
leaf extract of S. rebaudiana for 15 days. Data are means ± SEM of six determinations. Bars 

carrying different alphabets are statistically significant (p < 0.05).  
Note: NC, normoglycemic rats; DC, alloxan-induced diabetic rats; DGL, alloxan-induced diabetic rats treated with 

glibenclamide; DSR100, alloxan-induced diabetic rats administered 100 mg/kg of aqueous leaf extract of S. 
rebaudiana; and DSR200, alloxan-induced diabetic rats administered 200 mg/kg of aqueous leaf extract of S. 

rebaudiana 
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4. CONCLUSION 
 

The most significant finding of this study is that 
the administration of S. rebaudiana aqueous leaf 
extract could optimally reduce diabetes-related 
complications leading to infertility in diabetic male 
rats. With the combination of these components, 
we observed an even more effective therapeutic 
potential for diabetes-related infertility, as 
evidenced by the following factors: lipid 
peroxidation inhibition, increased total antioxidant 
capacity, improved serum levels of sex 
hormones (FSH, LH, and testosterone), in 
addition to improvement in sperm movement, 
and other sperm parameters. Overall, data 
obtained in this study substantiate the assertion 
that S. rebaudiana exhibits andrological action in 
rats. Though this study presents some interesting 
findings on the andrological potential of aqueous 
leaf extract of S. rebaudiana especially in 
protecting against male-related infertility 
complications in alloxan-induced diabetes in 
male Wistar rats. However, further study is 
required to verify safety and effectiveness before 
clinical usage may be contemplated. 
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