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ABSTRACT

Among citrus, Citrus aurantifolia are popular for their attractive color, distinctive flavor and

vitamin C content. They have a great variety of uses, culinary, pickles and medicinal.
Therefore, the effects of hydroalcoholic extract of Citrus aurantifolia peel were investigated
on serum level of testosterone, FSH, LH and testis tissue in adult male rats. Male rats were
divided into four groups (10 rats in each group). Treatment 1, 2 and 3 were treated
intraperitoneal with doses of 50,100 and150 mg/kg/day hydroalcoholic extract of lemone peel
in 1ml solvent (water), and group 4 was control, the same volum of drinking water was used.
The treatment group was separated into two periods: treatment (2 weeks injection) and post-
treatment (1week without injection). After injections, the blood from each rat was taken and
concentration of FSH, LH and testosterone hormones was measured by ELISA Kit.
Furthermore, the sample tissue of testis from each rat was collected. Leydig and sertoli cells
number were calculated by light microscop. The results of the study indicated that the
concentration of LH in treatment groups reduced in comparison with control group (p-value
<0.05). Also the number of leydig and sertoli cells indicate significant decrease (p< 0.05) in
comparison with control group, but significant difference had not been observed in the

average of testosterone hormones and FSH in comparison with control group (p< 0.05).
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According to our findings, it concluded peel of Citrus aurantifolia cause to reduce the

concenteration of LH hormones and the number of leydig cells in rats. Therefore, proliferation

of sex cells is decreased.
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INTRODUCTION
Many current studies have been conducted
to evaluate the actual efficacy and adverse
effects of plants on reproductive organs and
functions [1]. The genus Citrus, belongs to
Rutaceae family consist of about 140 genera
and 1300 species. Some important fruits
species include such as: C.sinensis (orange),
C.paradisi (Grapefruit), C.medica (Citron)
and C.aurantifolia (lemone).Citrus are
recognized as one of the world's major fruit
crops (2). Among citrus, C.lemone are
popular for their attractive color, distinctive
flavor and vitamin C contant. They have a
great variety of uses, culinary, pickles and
medicinal [3, 4]. It is rich of monoterpene
[5, 6], flavonoids compound [7], limonoids
[8], hydrocarbons, erioctrin, hesperidin,
pinenes a & B and coumarins [6, 9, 10].

The major class of phytoestrogen is
flavonoids [7] phytoestrogens are naturally
derived plant of compounds that are
functionally and structurally similar to
estrogen such as endogenous estradiol [11].
Various studies have demonstrated the
health benefits of phytoestrogens for various
conditions including vasomotor symptoms
[11] postmenopausal health risk [12, 13,
their

14], as well as promising

anticarcinogenic,  neuroprotective  and
cardioprotective activities [15] and prostatic
health, and bone promoting properties [16,
17]. In males, estrogen is present in low
concentration in blood, but it can be found
in high concentration in seminal fluid. It is
well proven that male reproductive tissue
express estrogen receptors [18]. Many
potentially health promoting effects have
been ascribed to the citrus flavonoids for
example: analegesic, anti-inflammatory and
[19].

biological activities of limonoids have been

anti  oxidant  properties Many
reported, such as cell differentiation [20,
21]. Effect of lemone peel has not been
investigated on male reproductive system.
In the present study we aimed to examine
the effects of hydroalcoholic extract of
Citrus aurantifolia peel on serum level of
testosterone, FSH and LH hormones and
testis tissue in adult male rats.

MATERIAL AND METHODS

Plant Material

Lemon fruits were harvested directly from a
garden in October of 2009 from Jahrom that
is one of the most important horticultural

center in the south of Iran [22].
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Preparation of Hydroalcoholic Extract

Before being used, fruits were thoroughly
washed with tap water, peeled and dried in
room temperature. They were powdered in
an electrical blender and the hydroalcoholic
extract was obtained by the percolation
method [23]. One hundred grams of powder
was put into a percolator and 1000 ml of
50% ethanol was added to the powder
during three days. The extract solution was
collected and the solvent was evaporated.
Twenty —three grams of a semisolid extract
was obtained frome 100 g of powder peel of
lemon. The extract was mixed with normal
saline to obtain different concentrations
(50,100 and 150).

Animal

An adult male rats were age 80-90 days,
weighing 200-250 g obtained from the
animal house of Jahrom university. They
were 5 animal in each cage in a room
(50-55%) and
temperature (22-24°C) and a period of 12

constant humidity
hours of light and 12 hours of darkness.
Rats fed with pellet and drinking water.
Experimental Design

The animals were acclimated to the animal
house in Islamic azad university of Jahrom
for two weeks prior to beginning the
treatment. The rats were divided randomly
into four groups (10 rats in each group). The
control group received water and each of the

rats in experimental group was treated

intraperitoneal injection with 50, 100 and
150 mg/kg dose of lemon peel extract
during two weeks. The treatment animals
was separated into two periods: treatment
and post-treatment. On the last day of the
treatment, the animals were weighted (5 of
10 rat in each group were randomly selected
at the end of treatment or post-treatment).
Then they were anaesthetized and blood
samples were obtained from heart [1].
Hormonal Analysis

Blood samples were obtained and the serum
were separated by centrifugation and stored

at -20°C for hormone assays [24]. Serum

testosterone level were measured by ELISA
kits (DRG company, Germany.lot:29ko30-
2) and concentration of FSH and LH
hormone were measured by ELISA kits
(PISHTAZ TEB Zaman, Tehran, Iran. LOT:
FSH (89001), LH (88005)).

Histological Examination

After the overnight fixation of reproductive
organs in 10% formalin buffer, tissues were
dehydrated in a series of ethanol gradient
and clearing in xylene. Tissues were then

embedded and blocked in paraffin, cut into

5-um  sections, and stained  with
hematoxylin ~ and  eosin.  Permanent
preparations of all  tissues  were

histologically examined and photographed
using a camera (Nikon) mounted on the

microscope (Olympus) [1].
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7-Statistical Analysis

The results were expressed as MeanzSE.
Statistical Package for the Social Sciences
(SPSS) program version 18. T-test, one-way
analyses of variance (ANOVA) and Duncan
test were submitted for the comparison of
all parameters between treatment groups
group. (P< 0.05) were
considered to be statistically significant [1].
RESULT

Body Weight

The results revealed no significant different

than control

in the average weight of the body in the
treatment groups compared with the control
group (Table 2).

Serum Level of LH, FSH and

Testosterone Hormones
indicated that the

Hormonal evaluation

concentration of LH hormones in the

treatment groups 50, 100 and 150 mg/kg
have significant decrease in comparison
with control group (p<0.05) (Table 1) but
significant changes in serum testosterone
and FSH wasnt observed. Animals that
received 50 mg/kg and 150 mg/kg in
treatment  and

post-treatment  periods

respectively were decreased in serum
testosterone level. Also animal that recieved
100 mg/kg in

decreased in serum FSH level in comparison

treatment period was
with control group (p<0.05).

Leydig and Sertoli Cells Count

These cells calculated by light microscop
[1]. The results showed the leydig and
celles count decreased

sertoli were

significantly (p<0.05) in the treatment
groups compared with the control group

(Table 2).

Table 1: The Means of Concentrations of Serum of LH, FSH and testosterone in Control and
Treatment Groups (X + SE)

Testosterone levels (ng/ml) FSH level (ng/ml) LH level (ng/ml) p
Group Post Post Post N vaI[Je
ost- ost- ost-
Treatment treatment Treatment treatment Treatment treatment
Control | 1.72+0.11* | 1.72+0.11%* | 0.41+0.01° | 0.41+0.01° | 0.37+0.03° | 0.37+0.03° | 5 | 0.05
50 mg/kg | 4.80+0.23" | 2.02+0.12%® | 0.43+0.03° | 0.37 +0.04® | 0.35+0.01° | 0.21+0.01® | 5 | 0.05
100 mg/kg | 2.24+0.47° | 2.02+0.31* | 0.30+0.03" | 0.38+0.03® | 0.25+0.02" | 0.18+0.01™ | 5 | 0.05
150 mg/kg | 1.04+0.02% | 3.40+0.60 | 0.36 +0.02* | 0.35+0.01® | 0.24+0.02® | 0.15+0.01™ | 5 | 0.05
Adult male rats treated with Citrus *NOTE: Each value represents the mean + SE of 5 animals. *p<0.05;
aurantifolia (50, 100 and 150 mg/kg BW/day); Duncan®”
1310
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Table 2: The means of Body weight and Sertoli and Leydig cells count in control and
treatment groups(X + SE)

Body weight Sertoli cells count Leydig cells count
G - -
roup Treatment Post-treatment Treatment Post Treatment Post
treatment treatment
Control 25430 +4.28° | 254.30+4.28" | 36.60+2.56° | 36.60+2.56° | 33.40+1.20° | 33.40+1.20°
235.20 + 249.20+ ® *a *a “a *b
50 mg/kg 20,01 1217 23.58+1.08" | 22.09 +1.35™ | 14.74+0.58™ | 23.83+2.50
234.60 + 23460 @ *a - “a *a
100 mg/kg 14.76% 14.76 2410+1.12" | 23.27+0.61" | 17.99+1.33" | 17.88+1.06
150 mg/kg 22277 'Ozgag" 23240 +5.70* | 23.94+0.29 | 24.82+1.30™ | 13.71+0.91" | 18.66 +2.50™

Each value is express as the mean + SE of 5 animals. *p<0.05; Adult male rats treated with Citrus
aurantifolia (50, 100 and 150 mg/kg BW/day); Duncan®”

DISCUSSION AND CONCLUSION
We

hydroalcoholic extract of Citrus aurantifolia

investigated  the  effects  of
peel on the serum levels of LH, FSH and
testosterone hormones and testis tissue.
Lemon is rich of vitamin C, flavonoids,
monoterpens and coumarins. Flavonoids are
a kind of phytoestrogen [7, 9, 10, 25]. The
influence of phytoestrogen on sperm
characteristics is controversial [8]. Qin et
2000, [26] showed that flavonoids

increased secration of testosterone and LH

al.,

hormones in vitro and in vivo in rats [26].
Also, some studies showed that sperm
numbers and their motility are decreased( in
a dose - depended manner) by
phytoestroges [8].

Azarneoshan in 2009 [27] showed that
some compounds such as phytoestrogens
are very effective on the hypothalamus
pituitary gonad axis. On the other hand,
some evidence indicates that the effects of
dietary phytoestrogen are independent from
changes in the pituitary-gonadal axis [8].

Therefore, it may have a direct effect on the

gonad to change the hormonal level). It
should be noted that in the study of herbal
extracts, we cannot attribute the observed
biological effects to a particular constituent,
because many other compounds are present
in the plant extracts [24].

Hormonal evaluation indicated that the
concentration of LH hormone in treatment
groups (50, 100 and 150 mg/kg) reduced in
the treatment period in comparison with
control group (p<0.05), and in the post-
treatment period in comparison with
tereatmaent period increased. So extract of
lemon peels may had inhibitory effect on
serum level of Tarrago et al., in 2006,
observed that the phytoestrogen had an
inhibitory effect on spermatogenesis [28].
One of the component peels of lemone is
[29].

antiandrogenic properties [27]. Hence, it has

coumarins Coumarins have
the capability reduce the concenteration of
the hand,

decreasing leydig cells may explain why

LH hormones. On other

serum LH was also reduced by of lemon

peels extract. The results revealed no

1JBPAS, June, 2013, 2(6)

1311



Hemayatkhah JV et al

Research Article

differences in the average concentration of
FSH hormone in the treatment group
compared with the control. It can be
effected of inhibin hormone that releas of
sertoli cells. Finally, it should not be
forgotten that, although the testis is under
overall control by pituitary gonadotropin
(the successful initiation of testicular
function is dependent on the hypothalamic
secretion of GnRH which in turn stimulates
FSH and LH to act on the testis. These
initiate

actions spermatogenesis  and

testosterone  production), intratesticular

control mechanisms are important 1-

because of the unique  structural
organization of the testis, and 2- because of
the organization and local requirements of
spermatogenesis. Testosterone works via the
Sertoli cell and the testosterone is produced
locally by the Leydig cells in response to
luteinzing hormone (LH), it is suggested
that local control of intratesticular levels of
testosterone is likely to be effected by a
factor (or factors) produced by the Sertoli
cell wich acts on the Leydig cell, and which
interacts with LH to modulate the levels of
testosterone in testicular interstitial fluid
[29, 30].

However, it is better to do further research
works in this field.
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