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Abstract:

Introduction: Nowadays, infertility problems such as lack of follicle formation with various follicle-
stimulating compounds, antiestrogenic compounds such as clomiphene, tamoxifen, and gonadotropins
such as FSH and LH have been treated. The aim of this study was the histological effect of
hydroalcoholic clover extract on oxidative stress and the formation of ovarian follicles in female
Wistar rats.

Methods: In this study, 24 adult Wistar female rats were divided into 4 separate groups (control group,
hydroalcoholic extract of clover 25, 50, and 100 mg/kg intraperitoneally for 25 days). On the last day,
tissue samples were evaluated by vaginal smear and Giemsa staining. the left ovary was used for
pathological sections and hematoxylin-eosin staining for follicle counting. The right ovary was used
to measure Methylenedioxyamphetamine (MDA) levels. Ferric Reducing Ability of Plasma was used
to determine the total antioxidant capacity (TAC) of serum.

Results: A group receiving 100 mg/kg clover had higher mean ovarian weight, total antioxidant
capacity, LH, FSH, Estradiol, and progesterone concentrations, and lower MDA compared to control
and some other doses of clover (P<0.05). but, follicles count did not differ among study groups, except
for atretic follicles that were significantly lower in the group receiving 100 mg/kg clover in comparison
to control (P=0.001).

Conclusion: This study shows that clover could significantly justify oxidative stress, inhibiting the
breakdown of the ovarian follicles to atretic follicles, and can modify hormonal responses of the rat
body in a dose-dependent manner.
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Introduction

Today, population growth and infertility
treatment are particularly important in
developing countries (1), with statistics
showing that the infertility problem began in
1990 and in the last two decades the infertility
problem in developing countries, especially in
The regions of Africa and South Asia are
increasing (2, 3). Various factors such as
infections, genetics, environment, nutrition and
community affect infertility in such a way that
these factors can affect a woman or a man or
both (2). Antiestrogens such as clomiphene,
tamoxifen, and gonadotropins such as FSH and
LH have been treated (4, 5). The use of herbal
compounds in the treatment of infertility has
been considered (6). Among these compounds
are phytoestrogens. These compounds, which
are structurally and functionally similar to 17-
beta estradiol, bind to estrogen receptors in the
bloodstream. This binding is less than that of
the body androgen. However, these compounds
are able to produce estrogenic effects (7-9).

Phytoestrogens include flavonoids,
isoflavones, comet, lignans and
anthraquinones. Isoflavones have been studied
more than other phytoestrogens and have
estrogen-like properties in mammals (10).
Isoflavones are found in large amounts in
clover and its products, as well as in soybeans.
Clover isoflavones include diazepam,
genistein, formonontine and biocenin. The role
of isoflavones in the control and treatment of

cancer, especially endocrine cancers such as
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breast cancer, has been identified; But whether
they act as anti-estrogens or at the same time
contradict it (11, 12). In addition,
phytoestrogens can act as antioxidants and
protect the body from the damaging effects of
free radicals. They also have an anti-
proliferative effect on cancer cells and prevent
tumor growth. Considering that clover is one of
the useful, suitable and available plant
compounds and considering its
phytoestrogenic and antioxidant potentials, the
study of the effect of different doses of its
hydroalcoholic extract on the ovarian structure
of rats is one of the objectives of this study.

Methods:

This was an Experimental study that was
performed on 24 adult female Wistar rats
weighing 250-200 g. The animals were kept in
standard conditions of 20-20°C and 12 hours of
light and 12 hours of darkness in the boarding
house of the faculty. Water and food were
provided to the animals during the
experimental period without any restrictions.
During the experiment, all ethical principles of
working with laboratory animals were
observed. Mice were weighed before and after
the experiment. The duration of the experiment
was 25 days, which is equivalent to the
completion of 5 sexual cycles (estrus) in rats.
Rats were randomly divided into 4 separate
groups and 6 heads in each group, which were
grouped as follows: Control group: without
treatment with extract and standard water and

food intake. Experimental group 1:
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Hydroalcoholic extract of clover 25 mg / kg
intraperitoneally for 25 days. Experimental
group 2: Hydroalcoholic extract of clover 50
mg / Kkg intraperitoneally for 25 days.
Experimental group 3: Hydroalcoholic extract
of clover 100 mg / kg intraperitoneally 25 days.

To prepare the hydroalcoholic extract of
clover, clover was first prepared from the
regions of Fars province in April, and after the
approval of the Herbarium Center of Kurdistan
University, it was dried in a place away from
light and turned into a powder. Then 150 g of
dry powder with 75% ethanol to a volume of
one liter was filtered for 48 hours by immersion
method and then centrifuged by 2500 rpm for
20 minutes. Then it was concentrated and
dried, then diluted with 0.9% sodium chloride
and different doses based on animal weight
were calculated for peritoneal injection.

On the last day of the study before
extermination, due to the importance of
cyclicity of mice during the preparation of
tissue samples, the cells were examined by
preparing a vaginal smear and Giemsa staining.
Four mice were exterminated and sampled with
a delay of one or two days for cyclic
synchronization. Blood samples were taken
from the hearts of mice before extermination
(intraperitoneal sodium thiopental injection)
and then the serum was isolated by
centrifugation at 3000 rpm for 15 minutes to
measure antioxidant concentration. Ovary
samples were isolated and weighed by digital

scales after separating the excess fats and
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surrounding tissues. Then the left ovary was
immediately immersed in 10% formalin
stabilization solution and after fixing for 7 days
and performing the usual tissue passage steps
and preparing Pathology sections. 5 pum
sections were prepared and was hematoxylin-
eosin stained, and primordial follicles,
unilaminar follicles, antral follicles, matured
and atretic follicles, multilaminar follicles, and
corpus luteums counts were counted by light
microscopy. To avoid any counting errors, one
follicle was first selected and the other follicles
were counted clockwise. This was done in three
microscope fields and then averaged.

The right ovary was freshly used to measure
the concentration of malondialdehyde 1. Right
ovarian tissue was used to determine the
amount of malondialdehyde, which is the final
product of lipid peroxidation, by thiobarbituric
acid method.

Ferric Reducing Ability of Plasma was used
to determine TCA of serum.

Concentrations  of  follicle-stimulating
hormones, FSH (lutein), and LH were
measured by ELISA. Data were presented as
mean and standard deviation. In order to
compare the means, ANOVA way-One and
Tukey analysis tests were used. Statistical
analysis of data was performed using SPSS
software program and P< 0.05 was considered
significant.

Results:

Using paired sample t-test there was no

significant difference between the
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experimental groups (control) and the groups
receiving hydroalcoholic extract of clover with
doses of 25, 50, and 100 mg/Kkg in case of body
weight. Using ANOVA and LSD post hoc
parametric tests, a significant difference was
observed between the experimental groups
(control) and groups receiving hydroalcoholic
extract of clover at doses of 25, 50, and 100
mg/kg. Significantly higher mean ovarian
weight was observed in the group receiving
100 mg/kg compared to the control group (p =
0.012); while other comparisons were not
statistically significant. In the study of Total
antioxidant capacity (TAC), a significant
increase in the mean concentration of TAC was
observed in the group receiving a dose of 100
mg/kg compared to other groups (P<0.05).
There was no significant difference between
the other groups (p >0.05).

There was a significant decrease in the mean
concentration of MDA in the group receiving
100 mg/kg compared to other groups(P<0.05).
There was no significant difference between
the other groups (p >0.05). The mean LH, FSH,
Estradiol, and progesterone concentrations
were observed to be higher in the 100 mg/kg
group compared to the control group and the 25
mg / kg group. There was no significant
difference between the other groups (p>0.05).

Count of primordial follicles, unilaminar
follicles, antral follicles, matured, multilaminar
follicles, and corpus luteums had no significant
differences among study groups (p>0.05).

mean count of atretic follicles was significantly
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lower in the group receiving a dose of 100
mg/kg compared to control (p=0.001).

Discussion:

Population growth and infertility treatment
are particularly important in developing
countries (1), with statistics showing that
infertility began in 1990 and in the last two
decades' infertility in developing countries,
especially in the region. Africa and South Asia
are on the rise (2, 3). Ruder et al. (3)
investigated oxidative stress and the role of
natural plant-derived antioxidants in animal
reproduction. Antioxidant therapy plays an
important role in preventing diseases caused by
oxidative stress. Due to the advantages of low
side effects of natural antioxidants over
synthetic antioxidants, plants or their extracts
have been widely used in animals. Although
many advances have been made in the use of
plant-derived  antioxidants in  reducing
oxidative stress, there is still debate. Whereas
many adverse effects were observed even in the
use of plant extracts containing similar active
substances in the same animal species; So plant
antioxidants, like free radicals, are "double-
edged swords" in animal reproduction. They
may have beneficial or detrimental effects on
animal reproduction. Including
spermatogenesis, semen functions, estrous
cycles, ovulation, ovarian function,
endometrium, fetal growth and pregnancy.

The results of the present study showed that
there was no significant difference between the

mean body weight before the start of the
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Figure 1. Mean Value Of Study Variables

experiment and at the end of the experiment
between the groups. However, a significant
increase in mean ovarian weight was observed
in the group receiving 100 mg / kg compared to
the control group at the level of p=0.012.
Muhammad (13) showed that Ladino clover
phytoestrogens have two types of effects on the
uterus of growing female mice. After 1 to 2
weeks of use, it causes an increase in the
average weight of the uterus, as well as
hypertrophy and hyperplasia, along with
stretching of the epithelial lining of the uterine

cavity. The second effect is an inhibitory effect,
and if phytoestrogen is continued for 3 to 4
weeks, it will flatten the lumen epithelial lining
and destroy the uterine lining. This increase or
decrease in uterine weight was not due to water
blockage or dehydration and the water content
of the limb did not show a significant change
between the experimental and control mice.
Abbasian et al. (14) showed that plant extracts
containing phytoestrogens significantly reduce
insulin resistance and ovarian weight, as well

as increase ovulation; Therefore, these plants
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can be partially effective in this syndrome by
affecting the serum levels of various hormones
and ovarian weight and morphology.

In another study, Abbasian et al. (15)
showed that treatment with red clover reduced
ovarian weight, ovarian volume and number of
cysts, and increased the number of eggs. Kim
et al. (16) showed that the combined effect of
red clover and hops extract (RHEC)
significantly prevents body weight gain and fat
loss. On the other hand, Parandin et al. (17), in
the study of the effects of formonontin from red
clover during pregnancy, decreased ovarian
weight and decreased corpus luteum in group
500 (p <0.05) and increased uterine weight (p
<0.05) ) In groups 50 and 500. In another study
by Abbasian et al. (18) showed that the total
volume of ovaries in the red clover extract
group was significantly reduced compared to
the PCO model (p <0.001). Ovarian volume in
treatment groups was significantly reduced
compared to PCO model (p <0.01). These
results may be due to hormonal imbalance in
the present study. Evidence has shown that
ovarian weight and corpus luteum depend on
gonadotropin levels, especially LH and
metabolism, and uterine weight and growth
depend on estradiol (19, 20). LH and estradiol
increase is consistent in the present study.

Also, the present study showed a significant
decrease in the mean concentration of LH, FSH
in the group receiving 100 mg/kg compared to
the control group and the group receiving 25

mg/kg; However, a significant increase in the
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mean concentrations of estradiol and
progesterone was observed in the group
receiving 100 mg/kg compared to the control
group and the group receiving 25 mg/kg.
Abdolghani et al. (21) showed hormone-treated
mice with continuous digestion as well as
ovaries containing cystic follicles. When
treated with TAF 273, fewer animals showed
irregular estrous cycles and less follicular
morphological damage. The opposite effect
may be due to the anti-estrogenic properties of
plant coasinoids. Trisunuwati in 2017 showed
that the effects of water clover on the
histological characteristics of the uterus in the
control group showed thicker endometrial
coverage than in the control group. Histology
of the uterus Endometrial thickening was also
seen in the treatment groups (22). Bordet et al.
(23) showed that red clover caused a dose-
dependent increase in uterine weight and
differentiation of vaginal cells at doses of 500
and 750 mg / (kg - d); But it did not stimulate
cell proliferation in the mammary glands. Anti-
estrogenic and estrogenic additive properties
were not observed in any of the studied tissues

In the study of Parandin et al. (17),
increasing the concentration of estradiol in
groups 50 (p <0.05) and 500 (p <0.001) of
formonontin and decreasing the concentration
of LH and decreasing lordosis factor in group
500 (0.001) P <0) was observed in comparison
with the control group. Abbasian et al. (14)
showed that red clover extract and clomiphene

citrate reduced testosterone levels and
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significantly  increased  estradiol levels
compared with the polycystic ovary group (p
<0.05). Abbasian et al. (18) showed that red
clover extract can reduce the volume and size
of polycystic ovaries by balancing the serum
levels of sex hormones. Clover has active
medicinal compounds such as flavonoids that
have cellular activities such as antioxidants and
estrogenic activity.

In the present study, a significant increase in
mean TAC concentration and a significant
decrease in mean MDA concentration was
observed in the group receiving 100 mg/kg
compared to other groups. Kim et al. (16)
showed that red clover and hops extract
(RHEC) in menopausal symptoms, such as
blood lipid profile (total cholesterol and
lipoprotein cholesterol), bone metabolism
(serum alkaline phosphatase, osteocalcin and
telopeptide c¢ type 1), Superoxide dismutase
and malondialdehyde) and vasodilators
(endothelin-1 and nitric oxide) improved
significantly after RHEC administration; Also,
Abbasian et al. (14) showed that red clover
restored GSH, SOD and CAT levels (p <0.05)
and reduced NO and MDA levels (p <0.05).
The treatments did not significantly change the
level of TG, TC and FBG factors (P> 0.05).

The results of the present study showed that
the number of primary, monolayer, multilayer,
antral follicles and the number of mature
follicles were not significantly different
between the groups. However, a significant

increase in the number of corpus luteum and a
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significant decrease in the number of atretic
follicles were observed in the group receiving
100 mg / kg compared to the control group at
the level of p = 0.001. Parandin et al. (17)
reported a significant decrease in the number of
corpus luteum in the 500 group (p <0.05).
Widhaningrum et al. (24) showed a significant
increase in the mean diameter of antral follicles
and egg diameter at a concentration of 43.2
WCE pg ml-1  compared to other groups
(P<0.05). According to the results, the effect of
ethanol clover extract after six days of culture
has its effect on the growth of antral follicles
and oocytes based on follicle and oocyte
diameter in a dose-dependent manner,
respectively. In another 2017 Triswonati study,
the histological features of the uterus in the
control group showed thicker endometrial
lining than in the control group. Histology of
the uterus Endometrial thickening was also
seen in the treatment groups.

Conclusion:

Clover can considerably reduce oxidative
stress by slowing the degradation of ovarian
follicles into atretic follicles and can affect
hormonal responses in the rat body in a dose-
dependent way, according to this study.
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