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Abstract: The Cyperus esculentus (tiger nuts) have long been used as a liver tonic and
heat stimulant. This study evaluated effect of aqueous extract of tiger nuts on serum
level of testosterone, LH and FSH in male Wistar rats and histological structures on the
flutamide-induced testicular defect of male Wistar rats. Tiger nuts was dried and
ground and aqueous extract was prepared using distilled water. Sixteen adult male
Wistar rats were randomly divided into four (4) groups (n=4), group A-D. Group A was
given distilled water only. Group B was given 5mg/kg of flutamide. Groups E was
given 150mg/kg of extract of tiger nuts for the period of two weeks before 5mg/kg of
flutamide was given for the period of one week. Group D was given 300mg/kg of
extract of tiger nuts for the period of two weeks before 5mg/kg of flutamide was given
for the period of one week. Rats in group C had a significant increase in level of serum
testosterone (p< 0.05) when compared with normal control. Also, there was significant
increase in levels of LH in group D when compared with normal and positive controls.
There was a significant decrease in FSH levels in all treated groups when compared
with normal control this may be due to feed mechanism. The histological evidences of
testes in group B (positive control) showed a reduction in linning cells of the
seminiferous tubules; however, in the other two treatment groups they were similar to
the normal control group. The results suggest that extract of tiger nuts elevates the
testosterone and LH and protectes the adverse effects of flutamide on the testes.
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INTRODUCTION
Many plants have been screened for their
medicinal properties [1].The use of herbs in treatment
of different diseases is fast becoming revolutionalized.
It is a known fact that most fruits and vegetables are
important sources of nourishment and balance diet [2].
Tiger nuts contain high percentage of alkaloids,
saponins and tannins are known to have anti-microbial
activity, as well as other physiological activities [3].
Tiger nuts was reported as healthy and helps in
preventing heart, thrombosis and activates blood
circulation and are responsible for preventing and
treating urinary tract infections and other bacterial
infections [4]. Tiger nuts is a crop of the family
(Cyperaceae) native to warm temperate to subtropical
regions of the Northern Hemisphere [5]. The tubers are
edible, with a slightly sweet, nutty flavour, compared
to the more bitter-tasting tuber of the related Cyperus
rotundus. Abano et al., [6] reported that tiger nut oil
can be used in the cosmetic industry. As it is
antidioxide (because of its high content in vitamin E) it
helps slow down the ageing of the body cells. It also
favours the elasticity of the skin and reduces skin
wrinkles [7].
Available online: http://saspublisher.com/sjams/

Flutamide is a non-steroidalanti-androgen
which competitively inhibits the binding of androgens
to the androgen receptor [8]. Perobelli et al., [9] reports
that the exposure to flutamide during the prepubertal
period compromises the function of the epididymis
along with epididymal sperm quality at adulthood.
Therefore, this study is designed to confirm
the protective effect of tiger nuts extract against
adverse effects of flutamide on the histology of the
testes.
MATERIALS AND METHODS
Extraction of tiger nuts:
The nuts were cleaned from soils, dust,
washed and sun dried. The nuts were grounded with
grounding machine and stone into powder form. The
grounded nut was dissolved in specific quantity of
water, stirred and left for 48 hours and boiled for about
20 minutes. The extract was obtained through the
filtration. The phytochemical was report by [10] to
have alkaloid, glycoside, resin, flavonoid, tannins,
sterols, saponins, cyanogenic glycoside.
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collected by capillary tube through medial optical
Experimental Animals
Sixteen adult male Wistar rats weighed of
plexus and kept in non-heparinised vacutainer which
120g to 180g were obtained from the animal house of
was span at 2500rpm for 10min using a bio-centrifuge
Faculty of medical Sciences, University of Nigeria
(MSE, O-5122A, Germany). The level of free serum
Enugu Campus. Animals were housed in different
testosterone, LH and FSH in serum was measured with
cages placing in the room for period of two weeks for
ECOBAS-6000 hormone analyzing machine as
acclimatization in the department of Anatomy.
described by Atlas et al., [16].
Experimental designs
Sixteen adult male Wistar rats were divided
into four groups (4 in each group), the period of
treatment in all groups were 1-14and 14-21days. The
group A (normal control) was fed daily with normal
feed and distilled water for twenty one days. Group B
(negative) was treated with a daily 5mg/ kg body
weight of flutamide orally for seven days. Group C
was given 150mg/kg of extract of tiger nuts daily for
fourteen days before they were dosed with flutamide
for seven days. Group D was given 300 mg/kg of
extract of tiger nuts daily for fourteen days before they
were dosed with flutamide for seven days.
Determination of hormone assay
After 24 hours following the administration of
the last dose, before the animals sacrificed whole blood

HISTOLOGICAL STUDY
Animals in all groups were sacrificed under
the anesthetic agent called thiopental at dose 50mg/kg.
The abdominal cavities were opened up through the
midline incision to exposed the reproductive organs
(testes). These samples were taken for histological
study and these were kept in MDF fluid (modified
Davidson’s fluid) until the time of sections [11]. The
sections were worked in the department of Anatomy
College of Medicine, University of Nigeria Enugu
Campus.
Statistical analysis
The data obtained were analyzed with one
way ANOVA at 5% level of significance.
RESULTS

Table-1: Showing the body weight differences of experimental models at day 1 and day 22 of the study
Groups
Day 1 (g) Day 22 (g)
Normal control (A) 150.0±0.3 168.7±0.5 (12.5%)
Positive control (B) 116.3±0.1 167.5 ± 0.2(44.1%)
Protective I (C)
130.0±0.6 165.0±0.1 (26.9%)
Protective II (D)
177.5±0.3 197.5±0.1 (11.3%)
Values are expressed as mean ± SD for n=4 in percentage.
It was noted here that the percentage increase
in body weight in group B is 44.1% which is
significant when compared with group A (12.5%).

Percentage increase in body weight in all experimental
groups is also significant when compared with normal
control (group A).

Table-2: Showing the results for testosterone, follicle stimulating hormone and Luteinizing hormone in
experimental models.
A
B
C
D
0.31±0.01
2.61±0.02 2.01±0.02 0.40±0.00
Testosterone
Follicle stimulating hormone 11.51±0.02 4.30±0.16 4.29±0.03 4.30±0.00
6.60±0.2
4.31±0.01 4.40±0.25 8.30±0.02
Luteinizing hormone
OBSERVATION ON HORMONAL ASSAY
The rats in group and E had significant
increase in level of serum testosterone with p<0.05
when compared with normal control. There was also
singnificant increase in level of luteinizing hormone in
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group D with p<0.001 when compared with both
normal and positive controls. FSH was significantly
reduced with p<0.01 in all experimental groups when
compared with normal control.
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HISTOPATHOLOGICAL FINDINGS

Fig-1: Histoculture of the testis (H&E, x200) in group A (normal control) showing apparently normal outline of
the seminiferous tubules, interstitium and spermatogenic cells (arrows) at different stages of development, and
lumen.

Fig-2: Histoculture of testis (H%E stain, x200) in negative control (B) treated with 5mg/kg body weight of
flutamide only showing microstructure and 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.

Fig-3: Histoculture of testis (H%E stain, x200) in group C treated with 150mg/kg of extract of tiger nuts for two
weeks + 5mg/kg of flutamide for one (1) week, there is hypertrophy of leygid cells, it showed increased number of
spermatozoa in seminiferous tubules as compared to positive control.
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Fig-.4: Histoculture of testis (H%E stain,x200) in group D treated with 300mg/kg of extract of Cyperus esculentus
for two (2) weeks + 5mg/kg of flutamide for one (1) week, there is hypertrophy of leydig cells, showed increased
number of spermatozoa in seminiferous tubules as compared groups C and D (curative group)
DISCUSSION
This present study investigated the protective
properties of aqueous extract of tiger nuts on the testis
against the testicular defect that may be induced by
flutamide. Generally, elevated testosterone level
enhances the sexual behavior in humans. Sexual desire
may be enhanced directly by increasing serum
testosterone level or by having testosterone like effect
[12]. Luteinizing hormone (LH) and Follicle
Stimulating Hormone (FSH) produced by anterior
pituitary lobe are necessary for maintaining
testosterone levels such that as LH and FSH increases
so do the testosterone. This study showed that tiger
nuts had a significant increase (p<0.01) in LH serum
level and this agrees with the higher testosterone level
observed for this plant extract in treatment groups
when compared with controls with dose-dependent.
The dose-dependent increase in body weight at high
extract dose of extract shows their anabolic effects.
This is attributable to the anabolic effects of raised
testosterone levels which causes increase in
metabolism, tissue generation and muscle building
which results to general increase in body mass index.
The results of anabolic effects correspond with those of
the raised serum testosterone levels in the high doses of
extract-treated groups. This agrees with elevated LH
and testosterone levels in extract treated groups.
Interestingly there was statistically significant
reduction in level of FSH in all experimental groups
irrespective of the use of anti-androgen drug
(flutamide). This may be due to feed back mechanism.
In the histoculture of testes of rats treated with extract,
all stages of spermatogenesis were more pronounced
but with dose-dependent when compared with normal
and negative controls (A and B respectively). In the
extract-treated groups the spermatogonia are in their
first stage of repetitive and multiplicative cell division
and the lumen size was decreased. There is
hypertrophy of leydig cells and spermatid
differentiation in extract-treated groups as compared to
both normal and negative controls which further
Available online: http://saspublisher.com/sjams/

support their androgenic activity. We have demnstrated
that aqueous extract of tiger nuts has an androgenic
activity in flutamide treated male rats. This agrees with
reports from Kamatenesi and Oryem [13], Malviya N
et al., [14], and Ayyanar and Ignacimuthu [15] that
leaves were the most preferred part to treat ED,
constituting 57.6% of herbal remedies in western
Uganda. This exceptionally high usage relate to their
availability throughout the year.
CONCLUSION
From these results it will be concluded that
extract of tiger nuts increases the body weight, it may
also has positive libido effect because it increased
testosterone. This also showed that extract of tiger nuts
has protective effects on the spermatogenic cells of
testes of experimental animals against adverse effects
of flutamide. Therefore this study will validate the use
of the tiger nuts extract as a protective agent of
reproductive organs against adverse effects on the
testis by any agent. However, isolation and
identification of active constituents from Tiger nuts
will important from further research in other to bring a
dynamic change in the modern world.
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