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Curative effect of aqueous 
extract of Cyperus esculentus 
on flutamide‑induced testicular 
dysfunction in male Wistar rats
Luqman Adepoju Hassan, Godson Emeka Anyanwu, Nto Johnson Nto, 
Emmanuel Nebuwa Obikili, Elizabeth Finbarrs‑Bello1, L. Ifeanacho Ezeteonu Abireh

Abstract:
BACKGROUND: The health of the testis is important for a man’s sexual functioning and fertility. 
This study investigated the effect of aqueous extract of Cyperus esculentus on flutamide‑induced 
testicular dysfunction in male Wistar rats.
MATERIALS AND METHODS: Sixteen adult male Wistar rats were randomly divided into the 
following four groups: A–D (n = 4). Group A was given distilled water, and Group B was given 5 mg/
kg body weight of flutamide daily for the period of the experiment. Group C was given 5 mg/kg body 
weight of flutamide 1 h before treatment with 150 mg/kg body weight of an extract of C. esculentus, 
and Group D was given 5 mg/kg body weight of flutamide 1 h before treatment with 300 mg/kg body 
weight of an extract of C. esculentus for 21 days.
RESULTS: The hormonal assay showed that the extract produced a significant increase in serum 
testosterone and luteinizing hormone compared to the controls. The light microscopic study revealed 
degenerative changes in the germinal epithelium and interstitial tissue of the rats treated with flutamide, 
whereas the extract produced a marked increase in the number and volume of cells in the germinal 
epithelium compared to the positive control.
CONCLUSION: The results indicate that C. esculentus could enhance testicular activity and ameliorate 
the adverse effect of flutamide on the testis.
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Introduction

The use of herbs in the treatment of different 
diseases is fast becoming revolutionized. 

It is a well‑known fact that most fruits 
and vegetables are important sources of 
nourishment. Cyperus esculentus (also called 
chufa sedge, nut grass, yellow nutsedge, 
tigernut sedge, or earth almond) is locally 
called “aya,” “ofio,” and “aki hausa” by the 
Hausa, Yoruba, and Igbo tribes of Nigeria, 
respectively (Ibrahim et al., 2009). It is a 

crop of the family; Cyperaceae, native to 
warm temperate, subtropical regions of the 
Northern Hemisphere (Imam et al., 2013). 
The biologically active compounds in tiger 
nut include as follows: alkaloids, saponins, 
flavonoids, glycosides, phenols, steroids, 
phlobatannins, and terpenoids (Ibrahim et al., 
2009). C. esculentus has the high contents of 
Vitamins (A, C, D, and E), minerals (Na, Ca, 
Fe, Zn, K, Mg, and P), protein, starch, and 
fat (Simpson and Inglis 2001; Sofowora 1993).

Extracts of C.  esculentus  have been 
documented to possess antibacterial activity 
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toward respiratory and urinary tract infections 
(Ekeanyanwu et al. in 2010). Existing body of evidence 
also suggests that tiger nut is good for cardiovascular, 
bone, and reproductive health (Prakash and Ragavan 
in 2009; Hassan et al. in 2005). It is widely consumed 
locally, for its immense nutritional benefits and for the 
traditional believe that it has aphrodisiac properties. It is 
important, therefore, to access the effects of C. esculentus 
on the testis.

Flutamide has been reported to affect serum testosterone, 
follicle‑stimulating hormone (FSH) and luteinizing 
hormone (LH) levels, and spermatogenesis resulting in 
male reproductive dysfunction and infertility (Hassan 
et al. in 2018; Perobelli et al. in 2012). Flutamide is a 
toluidine derivative and a nonsteroidal antiandrogen 
used primarily to treat prostate cancer and also for 
hormone therapy (Elks and Ganellin 1990).

The aim of this study is to evaluate the curative effects 
of aqueous extract of C. esculentus on flutamide‑induced 
testicular dysfunction in adult male Wistar rats.

Materials and Methods

Collection and preparation of plant material
C. esculentus was purchased from a local market in 
Enugu, Enugu State, South‑East of Nigeria. The tubers 
were screened and cleaned of stones and bad ones, 
they were then washed and air‑dried. The tubers were 
ground into powder, using wood mortar and pestle. The 
powdered sample was filtered through a film (2‑mm 
mesh) sieve to remove the residue (Ibrahim et al., 2009).

Preparation of aqueous extract
Hundred grams of the dried powdered sample was 
dissolved in 200 mL of distilled water and allowed to soak 
for 24 h. The solution was filtered through a Whatman 
filter (125 mm) paper No. 42 (Adejuyitan et al., 2009).

Drugs and chemicals
Flutamide, sold under the brand name Eulexin (Actavis 
Pharma Inc., USA) a nonsteroidal anti‑androgen was 
used to induce testicular dysfunction (Edoga et al., 2006). 
The drug, routine laboratory reagents, and solvents were 
purchased from the registered distributors.

Experimental animals and design
Sixteen adult male Wistar rats of the average weight of 
150 g were obtained from the animal house of College of 
Medicine, University of Nigeria Enugu Campus. Animals 
were allowed to acclimatize for a period of 2 weeks. The rats 
were weighed and randomly divided into four groups A, 
B, C, and D (n = 4). Group A (normal control) was treated 
with normal feed and distilled water for the period of the 
experiment. Testicular dysfunction was induced with 

flutamide (5 mg/kg body weight) in the rats of Groups B, 
C, and D. One hour after the induction, Group B (negative 
control) was treated with placebo, Group C (curative I) 
was treated with the lower dose of the extract (150 mg/kg 
body weight), and Group D (curative II) was treated with 
a higher dose of the extract (300 mg/kg body weight). 
The flutamide, placebo, and the extract of C. esculentus 
were administered by orogastric intubation once daily 
for 21 days. At the end of the experimental period, body 
weights of all the rats were taken and recorded.

Sample collection
All the animals were anesthetized on day 22 by 
intraperitoneal injection of 50 mg/kg body weight of 
thiopental sodium (Dorfman 1970). The blood was 
collected for hormonal assay, and the testes were rapidly 
dissected for processing and light microscopic study.

Determination of hormonal levels
The blood sample was collected using capillary tube 
through medial optical plexus and kept in nonheparinized 
vacutainer which was span at 2500 rpm for 10 min using 
a bio centrifuge (MSE, O‑5122A, Germany). The levels 
of free serum testosterone, LH, and FSH were measured 
with ECOBAS‑6000 hormone analyzing machine as 
described by Atlas (Finbarrs‑Bello et al., 2015).

Light microscopic study
The testes were removed and weighed and then fixed in 
a modified Davidson’s fluid for 24 h (Atlas et al., 1995). 
Standard protocol was followed in processing the tissue 
for microscopic examination (Latendresse et al., 2002). 
Paraffin sections were cut at 3‑µm thick and stained 
with hematoxylin and eosin (H and E). During the light 
microscopic examination; testicular architecture, number 
and volume of germinal epithelium were observed.

Ethical approval
Ethical approval was obtained from the Research and 
Ethics committee of the Faculty of Basic Medical Science, 
University of Nigeria, Enugu Campus.

Statistical analysis
Data collected was analysed using Statistical Package 
for Social Science (SPSS) version 20.0 (IBM Computers, 
USA). Data were expressed as the mean ± standard 
deviation. One‑way analysis of variance was used 
to study variations between the groups. Statistical 
significance was considered at the level of P < 0.05.

Results

Body weight
The result in Table 1 showed a significantly higher 
percentage increase (P < 0.05) in the body weight of the 
rats in Group B. Groups C and D had significantly higher 
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percentage increase (P < 0.05) in body weight compared 
to the normal control; the increase was however, higher 
in the Group C.

Observation on hormonal assay
The result of the hormonal assay Table 2 revealed a 
significant higher (P < 0.05) serum testosterone and LH 
level in Groups C and D than in the controls. The FSH 
level was significantly higher (P < 0.05) in the Group 
B. The FSH levels in Groups C and D were comparable 
with the normal control.

Testicular histology
The light microscopic study showed that the testis of 
the normal control group had an apparently normal 
architecture and cellular composition (plate I). The 
histopathology of the negative control group showed 
degenerative changes in the germinal epithelium and 
interstitial tissue (plate II). Testicular sections of Groups 
C and D showed an increase in number and volume of 
germinal epithelium, which was more pronounced in 
Group D (plate III and IV).

Discussion

The present study showed that flutamide produced a 
reduced serum testosterone level and increased levels 
of LH and FSH. The accompanied rise in the levels of 
LH and FSH following the administration of flutamide 
may be in response to the feedback from the decreased 
testosterone level (Azu et al., 2010). The reduced 
level of testosterone following the administration of 
flutamide may also be responsible for the degenerative 
changes in the germinal epithelium and interstitial 
tissue of the testis. This is in agreement with an earlier 
report by Oremosu et al. in 2013 and Azu et al. in 2010. 
Testosterone is essential in maintaining quantitative 
spermatogenesis (Oremosu et al. in 2013), hence decrease 
in testosterone will be accompanied with disrupted 

Table 1: Effect of aqueous extract of Cyperus 
esculentus on Body Weight after 21 days of 
treatment
Groups Day 1 (g) Day 22 (g)
Normal control (A) 150.0±0.3 168.7±0.5 (12.5%)
Negative control (B) 116.3±0.1 167.5±0.2 (44.1%)
Curative I (C) 132.5±0.1 172.5±0.3 (30.2%)
Curative II (D) 116.3±0.5 143.7±0.1 (23.6%)
Values are expressed as mean±SD for n=4 in percentage

Table 2: Effect of aqueous extract of Cyperus 
esculentus on testosterone, LH and FSH

A B C D
Testosterone 2.61±0.02 0.31±0.01 4.91±0.01 4.41±0.01
Follicle stimulating 
hormone

4.30±0.16 11.51±0.02 5.07±0.15 4.30±0.02

Luteinizing hormone 6.60±0.2 9.31±0.01 9.30±0.05 9.20±0.02

Plate 1: Light Micrograph of the testis of a group A (normal control) rat, 
showing apparently normal outline of the seminiferous tubules, interstitium and 
spermatogenic cells (arrows) at different stages of development (H&E, x400)

Plate 2: Light micrograph of the testis of a Negative control (group B) rat shows 
loss of spermatogenic cells, reduced density of mature spermatozoa within 

the lumens of the seminiferous tubules and some degree of disintegration and 
degeneration of cells. Leydig cells show reduced size and interstitial spaces are 

wider when compared with normal control (H%E stain, x400)

Plate 3: Light micrograph of the testis of a group C rat, showing marked increase in 
the germinal epithelium and interstitial tissue (H&E stain, x400)
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spermatogenesis and may result in decreased testicular 
weight (Azu et al. in 2010).

The results of this study suggest that the aqueous extract 
of C. esculentus could ameliorate the adverse effect of 
flutamide on the testis. This was evident in the observed 
significant increase in the levels of testosterone and LH, 
the body weight, the number and volume of germinal 
epithelium, the interstitial cells as well as the sizes of the 
seminiferous tubules.

The biologically active compounds in C. esculentus include: 
alkaloids, saponins, flavonoids, glycosides, phenols, 
steroids, phlobatannins, and terpenoids (Ibrahim et al., 
2009). The presence of these phytochemicals might have 
effectively contributed to the ability of C. esculentus to 
ameliorate the adverse effect of flutamide on the testis. 
Flavonoids in particular, have been documented to have 
healing effects (Ekeanyanwu et al., 2010).

C. esculentus also has high contents of vitamins (A, C, 
D, and E), minerals (Na, Ca, Fe, Zn, K, Mg, and P), as 
well as protein, starch, and fat (Simpson and Inglis 
2001; Sofowora 1993). The dose‑dependent increase 
in the number and volume of germinal epithelium, 
the interstitial cells and the sizes of the seminiferous 
tubules implies an increased secretory activity of 
nutrients. The high nutrient content of C. esculentus may 
efficiently treat male sexual dysfunction and enhance 
male fertility; this is evident as seen the result of the 
hormonal assay, the increased levels of testosterone 
and LH and the maintenance of normal FSH level. 
Spermatogenesis is dependent on the action of LH which 
binds to LH receptor on interstitial cells (of Leydig) 
and stimulates them to synthesize testosterone, while 
FSH stimulates Sertoli cells to synthesis and release 
androgen‑binding proteins (ABP) into the seminiferous 

tubules. ABP combines with testosterone, and in turn, 
increases its concentration in the seminiferous tubules 
which then stimulates spermatogenesis (Cheng 2008; 
Davis and Jane 2001). An increased concentration of 
testosterone in the seminiferous tubules will result in 
increased libido (Victor 2013), and it is also essential 
for quantitative spermatogenesis (Oremosu et al., 2013).

Conclusion

The results suggest that C. esculentus could enhance 
testicular activity and ameliorate the adverse effect of 
flutamide on the testis.
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