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ABSTRACT 
 

Hibiscus sabdariffa is a common garden plant native to warm-temperate, subtropical and tropical 
regions throughout the world, used in traditional medicine. It is mostly cultivated for its flowers. The 
calyces are used as a refrigerant in form of tea (especially in making the sorrel drink popularly 
known as ‘zobo’ in Nigeria), jellies and jam. 
Aim: This study evaluates the effects of aqueous leaves extract of Hibiscus sabdariffa on the body, 
testis weight, histology of the testes and sperm parameter of adult male Wistar rats.  
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Methodology: Twenty-five adult male wistar rats of 10-12 weeks and weighing about 120-140g 
were divided into four groups (A, B, C and D) (five rats / group), Group A was kept as control and 
B, C, D were administered 250 mg, 500 mg, 1000 mg  of Hibiscus sabdarfia leaf extract per Kg 
body weight for 8 weeks. The rats in each group were fed with rat feed and water ad libitum. 
Administration was by means of an oral cannula. At the end of each experimental period, the rats 
were sacrificed by cervical dislocation, the testes were harvested and immediately fixed in Bouin’s 
fluid for histological procedure. However, as soon as the animals were sacrificed, the cauda 
epididymis was removed and semen analysis was carried out immediately. 
Results: There was a significant decrease in body weight of all the test groups at (P <0.05) and a 
significant decrease in the testes of the rats in group D when compared with the control group. 
Statistical analysis revealed decrease in sperm count, motility and viability with a significance 
decrease (P <0.05) in group D only as compared to control group. The histoarchitecture revealed 
significant degenerative changes characterized by vacuolization in the intestitium and seminiferous 
epithelium when compared with the control group. 
Conclusion: The aqueous leaves extract of Hibiscus sabdariffa appears to have adverse effects 
on the fertility of male rats especially when taken over a long period of time.  
 

 
Keywords: Hibiscus sabdariffa; infertility; testes; wistar rats. 
 

1. INTRODUCTION 
 
Medicinal plants have been acknowledged and 
used throughout human olden times. Plants have 
the ability to synthesize a wide variety of 
chemical compounds that are used to perform 
important biological functions, and to defend 
against attack from predators such as insects, 
fungi and herbivorous mammals. At least 12,000 
such compounds have been isolated so far; a 
number estimated to be less than 10% of the 
total [1]. Chemical compounds in plants mediate 
their effects on the human body through 
processes identical to those already well 
understood for the chemical compounds in 
conventional drugs; thus herbal medicines do not 
differ greatly from conventional drugs in terms of 
mechanism. This enables herbal medicines to be 
as effective as conventional medicines, but also 
gives them the same potential to cause harmful 
side effects [1]. 
 
Hibiscus is a genus of flowering plants in the 
mallow family, Malvaceae. It is quite large, 
containing several hundred species that are 
native to warm-temperate, subtropical and 
tropical regions throughout the world. Member 
species are often noted for their showy flowers 
and are commonly known simply as hibiscus, or 
less widely known as rose mallow.   Almost every 
part of the hibiscus plant is useful to both man 
and animal, some of its uses include; 
landscaping, paper, cosmetic skin care, hair 
treatment [2]. 
 
Hibiscus sabdariffa has been used traditionally 
as a food, in herbal drinks, in hot and cold 

beverages worldwide, as a flavouring agent in 
the food industry and as a herbal medicine [3]. 
The plant is not used in traditional medicine by 
Nigerians only. It is used in other part of Africa 
countries, India, Mexico, china to cure ailment 
like cough, inflammation, skin disease, hair loss, 
hair greying, menorrhagia etc [4,5,3,6]. 
 

The leaves are also emollient (soothing the 
mucus lining), diuretic (treating fluid retention), 
digestive, tonic, astringent, antiseptic, 
antimicrobial, refrigerants (cooling especially if 
you feel the heat on hot days) in addition to 
having a sedative calming effect on the whole 
body system [4,5]. 
 

In Nigeria, the Yoruba people call its leaves 
“Amukan” and its flowers “Ishapa”. The popular 
“zobo” drink is also made from the calyx (dried) 
of the hibiscus plant [4]. 
 

The significance of this study was to evaluate the 
effects of aqueous extract of hibiscus leaves on 
the testes of adult Wistar rats. 
 

2. MATERIALS AND METHODS 
 
2.1 Materials  

 
The materials used for this study included the 
following:   
 

Experimental plastic cage, distilled water, oral 
cannula, syringes, sample bottles, water, water 
bottles, methylated spirit, normal saline, cotton 
wads, Bouin’s fluid, sterile gloves, feeding bowls, 
digital weighing scale, Soxhlet Extractor, test 
tubes, beakers, slides, cover slips, microscope.    
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2.1.1 Extraction procedure/plant materials    
 
2.1.1.1 Plant materials  
 
The samples of Hibiscus sabdariffa leaves were 
collected in December, 2014 in Ogbomosho, Oyo 
state of Nigeria.  
 
2.1.1.2 Extract preparation  
 
Hibiscus sabdariffa leaves were dried at room 
temperature for three weeks and the extraction 
was done at the Department of Pharmacology, 
Lagos University Teaching Hospital, Lagos State 
of Nigeria. Exactly 285 g of leaf extract was 
grounded in distilled water in Soxhlet extractor. 
The recycling of the solvent (distilled water) was 
allowed to be repeated for complete extraction. 
The slurry extracts were then poured into an 
evaporating dish to evaporate the solvent in the 
extract over the water bath at the temperature of 
80ºC - 95ºC and a yield of 1.2L of crude extract 
was obtained. 
 
2.2 Methods 
 
2.2.1 Animal model 
 
25 male Wistar rats weighing 120-140g were 
used for this experiment. The animals were 
divided into 4 groups of 5 rats per group which 
were kept under standard care in standard cages 
and fed with grower’s marsh and water only 
throughout the period of acclimatization which 
lasted for a length of 14 days. 
 
2.2.2 Experimental design  
 
After acclimatization period, the rats were 
weighed and sorted into 5 groups of 5 rats each 
with respect to their body weight.  
 
Group A (control group) were fed with grower’s 
marsh and distilled water only.  
 
Group B, C and D were given 250, 500 and 
1000mg of Hibiscus Sabdarifa leaf extract 
/Kg/bw, respectively. Rats in three groups were 
also administered grower's marsh and distilled 
water. Grower marsh is the same as the normal 
standard pellet given to rat. Both the control and 
experimental group were fed with the same 
standard diet and it has no effect on the 
evaluated parameter [7,8,9]. The component of 
the grower marsh are protein, carbohydrate, 
lecithin, vitamin, fat, water and methionine. 
 

2.2.3 Collection of organs 
 
At the end of the experimental period of 
administration (8 weeks), the rats in groups A-D 
were weighed and sacrificed using the cervical 
dislocation method. The testes were removed, 
weighed and fixed immediately in Bouin’s fluid for 
preservation, while the epididymides were 
collected for semen analysis.  
 
2.2.4 Sperm progressive motility [10] 
 
Caudal epididymis was separated from the testis 
and was placed in a beaker containing 1ml 
buffered physiological saline solution after which 
each section was incised with a pair of sharp 
scissors and left for a few minutes to liberate its 
spermatozoa into the saline solution. One drop of 
semen was placed on the slide and two drops of 
warm 2.9% sodium citrate was added. The slide 
was covered with a cover slip and examined 
under the microscope using 400 X magnification 
objective. 
 
2.2.5 Total sperm count 
 
This was determined by using the new improved 
Neubauer counting chamber (haemocytometer) 
as described by [11]. One drop of the diluted 
sperm suspension was transferred to each 
counting chamber of the haemocytometer and 
allowed to stand for 5 minutes. The chamber was 
placed under a binocular light microscope using 
an adjustable light source. The ruled part of the 
chamber was then focused and the spermatozoa 
were counted in four 16-celled squares. The 
sperm concentration was calculated, and 
expressed as [x] x 10⁶/ml, where x is the number 
of spermatozoa in a 16-celled square. 
 
2.2.6 Sperm morphology 
 
Evaluations of sperm cells were done with the 
aid of a light microscope at x 400 magnification. 
Caudal sperm was taken from the original 
dilution for motility and diluted 1:20. Five hundred 
sperms from the sample were scored for 
morphological abnormalities [12]. Spermatozoa 
with rudimentary tail, round head and detached 
head were considered as morphologically 
abnormal. 
 
2.2.7 Statistical analysis  
 
All data was expressed as mean ± SD of number 
of experiments (n = 5). The level of homogeneity 
among the groups was tested using Analysis of 
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Variance (ANOVA) as done by [13]. A value of p 
< 0.05 was considered to indicate a significant 
difference between groups [14]. Analysis of data 
was done using both electronic calculator and 
Statistical Package for Social Sciences (SPSS)/ 
PC computer program (version 16.0 SPSS). 
 
3. RESULTS AND DISCUSSION 
 
3.1 Effects of Aqueous Extract of 

Hibiscus sabdariffa Leaves on Body 
Weight, Organ Weight and Sperm 
Parameters of Adult Male Wistar Rats 

 
Aqueous leaves extract of Hibiscus sabdariffa 
significantly reduced the body weight of rats in 
treated groups as compared to control (p<0.05) 
(Table 1). 
 
Feeding of three doses of leaf extract to the rats 
also resulted in reduction in testes weight, but 
was significant (p<0.05) only in group D (Fig. 1). 
A significant (p<0.05) decrease in sperm count / 
motility and an increase in abnormalities was 
also noticed in group C, D in comparison to 
control (Table 2). 
 

3.2 Effect of Aqueous Extract of Hibiscus 
sabdariffa on the Histological Profiles 
of the Testis 

 
The histology of the testes of group A rats 
showed a normal testicular architecture with 
intact seminiferous tubules, interstitium with 
lumen containing spermatozoa. The tubules also 
has oval outlined with normal seminiferous 
epithelium (Fig. 2). 
 
The testis of group B rats shows a fairly normal 
testicular architecture with intact seminiferous 
tubules separated by interstitium. The lumen 
contained spermatozoa and the epithelia were 
also intact (Fig. 3). 
 
A mild degeneration of the interstitium of the 
testis of group C rats makes the tubules isolated 
from each other, and the spermatozoa in the 
lumen of the seminiferous tubules are reduced 
as shown in Fig. 4. 
 
Histology of the group D rats showed an obvious 
degeneration of the interstitial cells of Leydig and 
reduced spermatozoa in the lumen. There was 
also a little vacuolization in the seminiferous 
epithelium (Fig. 5). 

 
Table 1. Effect of aqueous extract of Hibiscus sabdariffa leaves on body weight of adult male 

wistar rats 

 
Body weight (g) Group A Group B Group C Group D 
Initial weight 120.0±7.3 125.0±4.0 120.0±3.4 122.0±2.0 
Mid-week weight 140±3.8 120±2.9 115±4.7* 112±3.3* 
Final body weight 163.0±3.3 112±2.2* 105±5.1* 100±5.2* 

*p<0.05 significantly different from control.  
Values are expressed as mean ± SD for n=5 in each group 

 

 
 

Fig. 1. Effect of aqueous extract of Hibiscus sabdariffa leaves on Testis weight of adult 
male wistar rats  

* p< 0.05 significantly different from control. Values are expressed as mean ± SD for n=5 in each group 
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Table 2. Showing the effect of aqueous extract of Hibiscus sabdariffa leaves on sperm 
parameters of adult wistar rats 

 
 Group A Group B Group C Group D 
Sperm count (x10

6
/ml) 184±17.8 156±12.1 126±9.0* 100±11.4* 

Sperm motility (%) 81±10.2 72±8.4 64±8.4* 52±10.0* 
Sperm morphology normal (%) 83±9.7 76±10.9 63±5.5* 55±5.5* 
Sperm morphology abnormal (%) 17±9.7 24±10.9 37±5.4* 45±5.4* 

* p< 0.05 significantly different from control. Values are expressed as mean ± SD for n=5 in each group 
 

  
 

Fig. 2. A photomicrograph of the testis of Group A rats shows normal testicular architecture, 
intact interstitium with Leydig cell (I), numerous spermatozoa in the lumen (Ls) and densely 

packed seminiferous epithelium (E). (L- Lumen). Stain: Haematoxylin and Eosin. Magnification: 
X100 and X400 

 

  
 

Fig. 3. A photomicrograph of the testis of Group B rats shows a fairly normal testicular 
architecture when compared with the control. The seminiferous tubules are intact and 

separated by interstitium (I). The lumen (L) contains spermatozoa and the epithelium (E) is 
also intact. Stain: Haematoxylin and Eosin. Magnification: X100 and X400 

 

  
 

Fig. 4. A photomicrograph of the testis of Group C rats had a mild degeneration of the 
interstitium (Id) which make the tubules isolated from each other and reduced spermatozoa in 

the lumen (LSr) of the seminiferous tubules. (E-Seminiferous epithelium, L-Lumen). Stain: 
Haematoxylin and Eosin. Magnification: X100 and X400 
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Fig. 5. A photomicrograph of the testis of Group D rats shows an obvious degeneration of the 
interstitial cells of Leydig (Id) and reduced spermatozoa in the lumen (LSr). There is also a little 

vacuolization in the seminiferous epithelium (Ev). (E-Seminiferous epithelium, L-Lumen, I- 
Interstitium). Stain: Haematoxylin and Eosin. Magnification: X100 and X400 

 

4. DISCUSSION 
 
Herbal medicines are based on the premise that 
plants contain natural substances that can 
promote health and reduce illness [15]. The 
roselle (Hibiscus sabdariffa) is a species of 
Hibiscus native to the Old World tropics, used for 
production of bast fiber and as an infusion [16] 
The calyces, which are rich in phenolic 
compounds contain gossypetin, glucoside, 
hibiscin, hibiscus anthocyanin and hibiscus 
protocatechuic acid. It has diuretic and choleretic 
effects, decreasing viscosity of the blood, 
reducing blood pressure and stimulating 
intestinal peristalsis [17,18]. Hibiscus is also 
believed to possess anti-cholesterol properties 
even though the mechanism by which it does 
that is not clearly understood [19]. This present 
study evaluated the effects of hibiscus sabdariffa 
on the body weight, organ weight, sperm 
parameters and testicular histology.  
 
The significant reduction in the body weight and 
testis weight of the treated group in this study 
when compared with the control at p< 0.05 is in 
accordance with the result of [20] and [21] who 
observed a significant reduction in the  body 
weight of rats treated with Hibiscus sabdariffa  
extract. 
 
Statistical analysis revealed decrease in sperm 
count and motility (P <0.05) which was significant 
in the group C and D when compared to control 
group. Increase in sperm abnormalities 
(Rudimentary tail, round head, and detached 
head) was also observed in these groups. This 
result was consistence with [22] who also 
observed impairment of spermatogenesis by 
decreasing sperm concentration, percentage of 
normal and viable spermatozoa. [23] was also of 
the opinion that that the effect of different doses 

of H. sabdariffa Linn. either cold or boiled, alter 
normal sperm morphology and testicular 
ultrastructure and adversely influence the male 
reproductive fertility in albino mice. It should be 
noted that in the study of plant extracts, one 
could not attribute the observed biological effects 
to a particular constituents because many other 
compounds are present in the plant extracts [24]. 
But Hibiscus sabdariffa has been stated to be 
rich in phytoestrogen [25,26,27]. 
 
The exact role that oestrogens play in male 
reproductive development is uncertain, but 
typically, oestrogens tend to have 
‘demasculinising’ or anti-androgenic effects. This 
must have led to the reduction of male sex 
hormone testosterone and might have led to the 
reduction in the sperm parameters [28,20]. 
 
The consumption of dietary phytoestrogens has 
been shown to cause irreversible oligo- or 
azoospermia affecting the fertility of animal [29]. 
It is feared that the uninformed local population 
might have been involved in the sterilization of 
their males by the habitual consumption of a 
local beverage of Hibiscus sabdariffa extract 
[30,31]. There are few published reports of such 
effects in human consuming these substances 
but if Hibiscus sabdariffa is consumed throughout 
gestation and neonatal life, male reproductive 
function might be impaired by the disruption of 
hormonal balance and also affecting the 
development of sex organs because the male 
reproductive system may be particularly 
vulnerable to toxic insult during gestation as has 
been observed with other substances [32,31,20]. 
 
In this present study, the histoarchitecture 
revealed significant degenerative changes when 
compared with the untreated experimental group 
as histological investigation of the lumen of 
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seminiferous tubules showed a decrease in the 
lumina spermatozoa, vacuolization of the 
interstitium, mild degeneration of the interstitium 
and vacuolization of the seminiferous epithelium, 
obvious degeneration of interstitial cells of 
Leydig. This result was similar with the findings 
of [20] in a study that sub-chronic administration  
of Hibiscus sabdariffa aqueous extract to rat 
which  shows testicular effect characterized by 
distortion of tubules and a disruption of normal 
epithelial organization, hyperplasia of testis with 
thickening of the basement membrane, 
disintegration of sperm cells. The effects 
observed with the plant and its products have 
been  attributed  to  the  antispermatogenic  
and/or  antisteroidogenic  properties  of  one  or  
more  active  ingredients [33]. 
 
5. CONCLUSION 
 
The aqueous leaves extract of Hibiscus 
sabdariffa appears to have adverse effects on 
the fertility of male rats especially when taken 
over a long period of time.  
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