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Abstract

Background: This study was carried out to elucidate the effects of the oral administration of three
types of herbs extract, stick cherry, soybean seed, and licorice root on concentration of the serum
hormone, progesterone, testosterone, and estradiol in albino male mice.

Objective: we investigated the impact of biological activity of stick cherry, soybean seed, licorice
root extracts on serum concentrations of reproductive hormone as compared with untreated group.
Materials and Methods: A total of ¢A male mice were used in the experiment. The first group
(GV) was the control group which comprised 'Y mice treated with +,© mL/day distilled water. The
remaining Y1 mice were divided into (GY), (GY), and (G¢). Each group comprised 'Y mice. The
mice in these groups were orally treated for Y\ days with +,© mL/day stick cherry ethanol extract,
soybean powder hexane extract, or licorice root ethanol extract at concentrations of Y+, Y+, and
Y+ mg/kg/day, respectively.

Results and Discussions: Results show the effect of stick cherry ethanol extract induced a
significant increase in serum concentration of progesterone and testosterone, and a remarkable
decrease in estradiol concentration. Soybean extract induced a significant increase in serum
concentration of progesterone, testosterone, and estradiol in the treated group compared with the
untreated group. No significant effect statistically was found in progesterone, estradiol, and
testosterone levels occurred in the group treated with licorice root extract compared with the
untreated group.

Conclusion: The extracts of stick cherry, and soybean seed exerts a remarkable effect on serum
hormone concentration of reproductive organs, progesterone, testosterone and estradiol. Licorice
root extract did not show any significant difference for all hormone levels. These extracts might be
used as drugs and improve the function of reproductive organ or used as antifertility agents. There
is no pharmacological or medical studies have evaluated the effect of stick cherry extract on
reproductive hormones in male mice. Meanwhile, limited data and few references are available on
the effects of soybean extracts licorice root on the serum hormone levels of reproductive organs.
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Introduction memory [Y»¢,°]. Cherry anthocyanins exhibit a
Numerous chemical bioactive plant wide range of biochemical and pharmacological
compounds are found in dietary sources such effects, and have been recommended as
as fruits, vegetable, legumes, whole grains, chemopreventive  agents  or  nutritional
seeds, herbs, and spices. Cherries (Prunus supplements [°].
avium) are among the most delicious fruits, it Anthocyanins extracted from cherries exhibit
is also popularly known as the “super fruit” anti-inflammatory  properties by inhibiting
because of its health benefits. Cherries are low cyclooxygenase activities [*]. Cherries contain
in calories and high in antioxidants, which ~ the oxidized form of vitamin C, that is,
have significant health benefits and which ~dehydroascorbic acid, although the reduced
provide good immunity against numerous form of ascorbic acid rarely occurs in fruits[V].
diseases [Y»Y]. The antioxidant present in Aside from essential vitamins and minerals
cherries destroys free radicals; hence, it such as magnesium, potassium, dietary iron
protects body cells from damage and prevent fiber, folate, and vitamin A (beta carotene),
the formation of atherosclerotic plague and cherries contain phytochemicals that may
neurodegenerative diseases, and may improve lower the risks of cancer, heart diseases, and

other chronic illnesses [1VsA]. Bioflavonoids,
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such as catechins, chlorogenic acid, flavonal
glycosides, ellagic acid and other compounds,
are also found in cherries. Tart cherries are
also sources of other phenolic compounds,
such as gallic acid, p-coumaric acid,
kaempferol, and quercetin, which are all potent
antioxidants [%,)+,Y]. Anthocyanins increase
the medical benefits of cherries; these
compounds reduce several risk factors for
heart disease and metabolic syndrome by
lowering total cholesterol levels, reducing
triglyceride levels [ Y, Y]

Soybean (Glycine max) is a species of
legume from East Asia, it is widely grown for
its edible bean which is extremely useful.
Soybean seed contains high protein levels and
a range of soluble carbohydrates that protect
the cell viability of seeds [)¢]. Soybean also
contains isoflavones such as genistein and
daidzein. These compounds are among the
sources of phytoestrogen in human diet.
Isoflavones are considered useful by several
dietitians and physicians in preventing cancer
and other carcinogenic and endocrine-
disruptive illnesse [Y°,Y1]. Soybean contains
alpha-linolenic acid and a high level of phytic
acid, which has numerous effects as an
antioxidant and a chelating agent ['V].
Isoflavones, such as genistein, act as oxidants
that stimulate nitrate synthesis, block formation
of new blood vessels, and inhibit substances that
regulate cell division, cell survival, and growth
factors [YAs)4]. However, the effects of plant
hormones are limited, genistein is the
predominant phytoestrogen in soybean which
interacts with the estrogen receptors (ERS)
alpha and beta, and elicits reproductive effects
in developing rodents [Y +].

Licorice (Glycyrrhiza glabra) is an herb
that is both fragrant and flavorful, it has been
used traditionally to treat respiratory problems,
gastrointestinal ,cardiovascular, genitourinary,
dermal and ocular diseases [Y)]. The
pharmacological activities of licorice cover
inflammation thirst, fever, chronic gastritis,
hyperlipidemia and atherosclerosis atopic
dermatitis, ulcer and others [YY,YY,YY].

The photochemical analysis of licorice root
extract shows that the plant contains saponin,
triterpenes (glycyrrhiza glycyrrhetinic acid and
liquirtic acid), flavonoid, and other constituents
such as coumarins, and polysaccharides; pectin,
simple sugars, amino acid, tannins, choline,
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phytosterols, mineral salts, and various other
substances [Y),YY,Y £ ]. The endocrine effects of
licorice have been observed, and it has been
demonstrated that inhibition of Y‘-B-hydroxy
steroid dehydrogenase by licorice block cortisol

metabolism to cortisone, resulting in fetal
growth retarding effects through material
glucocorticoids.  Also  licorice  affected

metabolism by inhibiting ¥ B-hydroxy steroid
dehydrogenase and stimulating aromatase,
resulting in reduced serum testosterone [Y°,Y1].

Progesterone has a key role in fertilization
through its non-genomic signaling of human
sperms as they migrate through the vaginal
tract before fertilization occurs. However, the
receptor responsible for such mechanism
remains  unidentified  Progesterone  has
countless functions in both sexes and in all
ages, such as blood sugar regulation,
development of intelligence, bone building,
brain activities, and more. Small amounts are
produced by the adrenal glands, the brain, and
the glial cells in both sexes [YV,YA].
Progesterone has been investigated for its
potential role in improving memory and
cognitive ability. This hormone supports the
normal development of neurons in the brain
and exhibits protective effect toward damaged
brain tissues [YA, Y4]. Testosterone is a steroid
hormone from androgen group, and is one of
the major sex hormones produced by the body
in both men and women, It plays key roles in
health and well-being. However, testosterone
is also related to social psychology which
includes aggression, power, sexual behavior,
and social dominance. Social experiences,
such as competition, can also increase or
decrease testosterone level [Y¥+]. Estradiol (EY
or YVB-estradiol) is a sex hormone produced as
an active metabolic product of testosterone.
Estradiol is conjugated in the liver by sulfate
and glucuronide formation, and excreted in the
kidneys. This process is called enterohepatic
circulation which contributes in maintaining
estradiol levels. Estradiol has complex effects
on the liver and may cause cholestasis. It also
affects the production of multiple proteins,
including lipoproteins, binding proteins, and
proteins responsible for blood clotting [Y+>YV].
Estradiol is also produced in the brain and in
the arterial walls, but it cannot be readily
transferred from the circulatory system to the
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brain .Testosterone is converted into estradiol
in both sexes by aromatization [, YY].

To our knowledge, studies on the effects of
stick cherry on serum hormone levels is
not properly documented. There is no
pharmacological or medical studies have
evaluated the effect of stick cherry on
hormones of reproductive system in male
mice. Hence, the present study investigate the
effects of the oral administration of three types
of extracts, namely, stick cherry, soybean, and
licorice root on the concentration of serum
hormones levels ,progesterone, testosterone,
and estradiol in albino male mice.

Materials and Methods
Extraction of stick cherry

Stick cherries were collected from cherry
fruits during summer and purified from a local
herbal on a dish. The cherries were then air-
dried, ground into powder, and stored in a
container until they are needed for extraction.
Ground stick cherries (¢+ g) was added to
o+« mL Y-/ ethanol in a Soxhlet apparatus at
©.°C for 1+ min, and allowed to cool with
slow mixing. Solution was then left in a
rotatory evaporator at 1+°C until a thick
solution was obtained. This solution was dried
and stored in the refrigerator at £°C. The dried
extract was dissolved in distilled water to
prepare the treatment with the concentration of
\ + mg/kg/day.

Extraction of soybean

Crushed soybean (°+ g) was weighed and
mixed with ©++ mL hexane in a Soxhlet
apparatus. The solution was then heated at
©+°C for 1+ minutes before it was allowed to
cool with continuous slow mixing. The
solution was filtrated in rotator evaporator
temperature for approximately) day to Y days
before it was stored in the refrigerator at ¢°C.
The dried extract was dissolved in distilled
water to prepare the treatment with the
concentration of Y+ mg/kg/day.

Extraction of licorice root

Licorice root was extracted according to
the following procedure. The root was
purchased from the local herbal center in
Baghdad. Irag. The roots were air-dried before
being pulverized and stored overnight at £°C.
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A total of Yo+ g crushed root were added to
°+« mL Y% ethanol in a Soxhlet apparatus.
The solution was heated at ©:°C for
approximately %+ min, and then allowed to
cool by mixing it slowly. The solution was left
in a rotator evaporator set at 1 +°C to obtain a
thick solution. Finally, the product was
allowed to dry and stored in the refrigerator at
¢€°C. The resulting deposit was dissolved in
distilled water to prepare the treatment with
the concentration of Y+ mg/kg/day.

Laboratory animals and sample collection

The albino male mice were provided by
the Laboratory Animal Production Unit of the
Biotechnology Division of the University of
Technology. All mice were kept under constant
environmental conditions at temperatures
ranging from Y£°C to Y1°C, with approximately
1«7 humidity within a YY-hour light and dark
cycle. The animals were supplied with water
and food ad libitum. A total of ¢A albino male
mice weighing Y g to ¢° g with ages between
¥ months to ¢ months were used in this study.
The mice were subjected to standard
procedures, physically maintained, and used
in accordance with the Guide for the Care
and Use of Laboratory Animals of the
Biotechnology Division, as approved by the
University of Technology, Animal Ethical
Committee. The mice were divided into four
groups. The first group (labeled G)), which
comprised ‘Y mice, served as the control
group. The animals in this group did not
receive herb extracts and were only given
distilled water. The other groups (respectively
labeled GY, GY, and G¢) consisted of )Y mice
each. The animals in these groups received
oral treatment for Y) days. Treatments
included +,° mL/day extracts of stick cherry in
ethanol, soybean in hexane, and licorice
root in ethanol at concentrations of Y+, ),
Y+ mg/kg/day, respectively. After Y) days of
treatment, all animals were sacrificed. Blood
samples were collected by puncturing the
heart. The samples were allowed to clot for
Yo minutes at room temperature. Then,
they were centrifuged and the serum was
separated. The serum was used the same day
for the analysis of hormones (progesterone,
testosterone, and estradiol).
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Biochemical assay of hormones

Serum levels of Progesterone, estradiol,
and testosterone were measured by ELIS KIT
method via enzyme-linked immunosorbent
assay (RIA) to determine their levels in the
serum or plasma. The investigations were done
in Al-Haarithea Laboratory in Bagdad.

Statistical analysis

Data were presented as mean * standard
deviation (SD). To obtain data, individual
values were tabulated using the statistical
program GraphPad Prism version ©,+)
(GraphPad Software, Inc., La Jolla, CA, USA).
The difference between the means was
assessed by Duncan’s test, wherein P < +,+2 is
considered as significant.

Result and Discussion

Control of population growth is very
important in populated countries. Numerous
researches showed that the medicinal plant has
an effect in changing of hormone levels of
reproductive organs [YY]. Some species of
plant have been studied for antifertility effect.
It has been demonstrated that the Infertility
effect of some plant such as Anethum
graveolens was used in folk remedy to
decrease male fertility are good sources to
look for new agents. The treatment by this
plant did not affect serum testosterone level
from that of control group [YY, Y¢].
Conventional drugs used as male contraceptive
are often inadequate in population control. For
this purpose several chemical substance and
extract have been tested in animal models
[¥°]. The results of the present study
illustrated in Tables (V, Y, and Y). These tables
show that there are a biochemical effect of
these extracts solutions stick cherry, soybean
seed, and licorice root on the reproductive
hormones progesterone, testosterone, and
estradiol. The extracts were administrated
orally to the animals for three weeks at
concentrations
of Y+, Y+ and Y+ mg/kg/day, respectively.
Table (V) illustrates a significant increase in
the serum levels of progesterone (P<+,+:)),
testosterone (P<+,+)), in the treated animals
with stick cherry at Y +mg/Kg/day as compared
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with the control group. The observed values in
the treated animals are respectively )+ times
and VY,Y+ times higher than those in the
untreated animals. Meanwhile, the serum level
of estradiol is significantly reduced (P<:,+V).
The observed value in the treated animals is
«,7A times lower than that in the untreated
animals. This result can be attributed to the
presence of antioxidants with neuroprotective
functions. Estrogen is produced in the
brain from steroid precursors. This hormone
affects certain blood vessels and has been
demonstrated to have a key role in improving
arterial blood flow in coronary arteries
[V¥s¥,YV,]. The elevation of progesterone
level may be due to affected steroidogenesis
function and ultrastructural changes in related
cells of reproductive system and increase the
number of mitochondria and dilate the smooth
endoplasmic reticulum of cells [YY,Y®].

Table (Y) shows the effect of soybean
extract on the serum levels of progesterone,
testosterone, and estradiol. It was observed a
highly significant increase in the serum levels
of progesterone (P<:,++)) and testosterone
(P<+,+Y). However, no significant elevation of
estradiol level (P>+,+°) was observed in the
treated animals compared with the control
group.

Photochemical is bioactive compounds that
act as phytoestrogen. Soybean isoflavones may
mimic the behavior of estrogen; however, this
compound can also act as an anti-estrogen by
reducing the effect of naturally produced
estrogen. [YAsY4]. The present study reveals
that the short-term effect of the oral
administration of soybean extract at a dose of
+,© mL/day for three weeks results in an
increase in the levels of serum progesterone
and testosterone. This result may be related to
soybean isoflavones and genistein, which
produce a number of effects on reproductive
tissues, immune functions, and neuroendocrine
activities. The observed values in the serum
levels of progesterone and testosterone are
respectively VV,+Y times and Y, times higher
in the treated animals than in the animals in
the control group.

The high fiber intake of soybean can also
lower testosterone levels and is associated with
a reduced risk of prostate cancer. In a study
that aims to determine the effects of soybean
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on the reproductive health of healthy males, no
significant effect of soybean on serum sex
hormone testicular volume or semen quality
was found [¢+]. These results indicate that the
consumption of dietary phytoestrogens results
in high plasma isoflavone levels over a
relatively short period. This effect can
significantly alter body and prostate weights,
as well as plasma androgen levels without
affecting gonadotropin or testicular levels
[¥:].

Glycyrrhizin  has a chemical structure
similar to that of the corticosteroids hormone
released by the adrenal cortex. Studies have
shown that glycyrrhizin stimulates the
excretion of hormones by the adrenal cortex.
The compound has been suggested as a
possible drug for prolonging the action of
cortisone. Further studies have also suggested
that glycyrrhizin can be useful in improving
the function of hormone drugs or can be used
in reducing withdrawal symptoms from
dependency on several corticosteroidal
hormones. [£):£Y].

Table (¥) revels that the effect of the
oral administration of licorice root extract at
Y+ mg/kg/day does not result statistically a
significant differences in serum hormone
levels of progesterone and testosterone and
estradiol levels, (P>+,+°) in the treated group
as compared with the control group. The
present results of effect of licorice root extract
on testosterone hormone was in agreement
with that illustrated in ref [¢Y], as it has
been reported that serum testosterone level
tended to decrease without statistically
significant difference between the control
(mean +,¢Y ng/ml) and treated (mean +,Y:-
+»Y¥ ng/ml) rats, following % weeks treatment
with licorice at high dose (Y+++ mg/Kg) group
leading to reduction value of testosterone
and did not show any abnormal signs. It was
suggested that no observed adverse effect level
of licorice extract at ©++,)+++ and at higher
than Y.+« mg/kg, the upper limit dose in the
repeated dose toxicity protocol recommended
in toxicity and that long term exposure to
licorice might not cause profound adverse
effects[£Y]. It has been reported that licorice
reduce the serum testosterone level and
affected androgen metabolism by inhibiting
the enzyme pB-¥ HSD, and V‘YBHSD
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hydroxysteroid  dehydrogenase or by
stimulating aromatase. Therefore, it was
proposed that licoric could cause the

deficiency of serum testosterone, leading to
sexual dysfunction or decline of libido in men

[Yo,Y1,£Y].
Tamer et al. (¢)) has demonstrated that
licorice affects the adrenal cortex by

stimulating glucocortocoids production which
effect the reproductive hormone. Small
amounts of Testosterone are secreted by the
adrenal glands and estradiol is also secreted to
a lesser degree by the adrenal glands.

The effect of licorice on serum testosterone
among healthy women was found to decrease
because of the inhibition of Y Y-hydroxysteroid
dehydrogenase. This finding indicates that
licorice may be beneficial in treating women
with hirsutism and polycystic ovary syndrome
[Ye,Y1]. Licorice also supports the adrenal
gland in stimulating excretion of hormones
from the adrenal cortex and in promoting
estrogenic activity.

Conclusion

There is no pharmacological or medical
studies have evaluated the effect of stick
cherry in male mice. Therefore, the present
study reveals that the administration of Stick
cherry ethanol extract has an effect on
hormones of reproductive organs by enhancing
the level of progesterone and testosterone but
decline estradiol. This prevents oxidative
stress as well as reducing damage to cells and
affecting hormone production. Soybean extract
enhances the levels of hormones of the
reproductive organs and affects the endocrine
system. Licoric root extract show no
statistically significant difference between
control and treated for progesterone and
testosterone and estradiol in male mice.
Different medicinal plant have an effect on
changing the concentration of serum hormone
level of reproductive organs So, plant used in
folk remedy to decrease male fertitlity is good
sources to look for new agents, or to improve
reproductive system. This finding However,
further studies are needed to investigate the
effects of other hormones which are not
included in the present work.
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Effect of stick cherry extract on serum hormones level in mice.

Hormones

Progesterone ng/ml

Mean = SD

Untreated (control
FOAVYO 4+ 4,0 VYR

Treated
¥Y,08 L), AN

Testosterone ng/ml

EAY £, TEY

Y, V0 4o, T YR

Estradiol pg/ml

T¢,YYo 4V,V¢

EY,AYY £Y ) VX

* (P < «,«« 1) very highly significant, ** (P < «,+ ) highly significant.

Table (1)

Effect of soybean powder extract on serum hormones level in mice.

Hormones

Progesterone ng/ml

Mean = SD

Untreated (control)
¥,VYYOo£, VYT

Treated
08, FYLY,00*

Testosterone ng/ml

GEAY L, TLY

A X T0L s, YT §%k

Estradiol pg/ml

TE,YVYo 4,7 ¢

T4, Y)Y, 0 fwwx

* (P< «,«« N very highly significant, ** (P< -, « ) highly significant, *** (P> -, « ¢) not significant.

Table (")

Effect of Licorice root extract on serum hormones level in mice (as mean £ SD).

Hormones

Mean = SD

Untreated (control)

Treated

Progesterone ng/ml

Y,¥YYo4 ., VYY1

YY) 00 kx

Testosterone ng/ml

GEAYLE, WYY

~)O~‘:|:~)~VQ***

TE,YY0.4Y, 7€

17,9940, TV RRE

Estradiol pg/ml

* (P< «,+ 1) very highly significant, ** (P< -, « 1) highly significant, *** (P> -, + ) not significant.
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