Research Paper

Evaluation of the Effects of Anvillea garcinii Extract and Exercise on Sex
Hormones in Male Rats with Hyperlipidemia

Minaeifar A.A."", Dashti khavidaki M.H.2, Rassekh F.!

1. Assistant Professor, Department of Biology, Payame Noor University, Tehran, Iran
2. Assistant Professor, Department of Physical Education, Payame Noor University, Tehran, Iran

Received: 2020/08/16 Accepted: 2020/10/18

Abstract

: The aim of this study was to evaluate the effect of exercise and
Anvillea garcinii extract on sex hormones in male rats with hyperlipidemia.
: 35 male wistar rats randomly divided into five groups
(n=7 for each group), including: 1) control group (Con), 2) hypercholesterolemia
(Hce), 3) Anvillea garcinii extract (Ext; 100 mg / kg), 4) training group (E), 5)
Extract-exercise (E-Ext). Exercise was performed for eight weeks, 30 minutes and
three sessions per week equivalent to a speed of 14-17 m / min. Levels of
testosterone, luteinizing hormone (LH), follicle-stimulating hormone (FSH) and
prolactin were measured by radioimmunoassay and hormone kits. ANOVA test was
used to determine the differences between groups.

: The results showed a significant difference between the levels of FSH, LH,
Prolactin and Testosterone between the groups. The results of Tukey post hoc test
showed that FSH, LH and Testosterone levels between E-Ext and He groups (p =
0.000) (p =0.001) (p = 0.001), Ext (p = 0.000) (P = 0.000) (p =0.008) and E (p =
0.000) (p = 0.011) (p = 0.015) and Prolactin level between E-Ext groups with He
(0.015). There was a significant difference between Ext (p = 0.046) and E (p =
0.012). The results showed all sexual hormones except Prolactin increased in the E-
Ext group compared to the Hc group.

: Consumption of plant extracts along with exercise can have positive
effects on sex hormones.
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Introduction

The rapid progress of society has led to an
improvement in the material standard of living of the
people. However, public health problems have also
emerged along with improved living standards. One
of the causes of this phenomenon is changes in diet
and physical activity, one of the complications of
which is hypercholesterolemia. Hyperlipidemia
caused by an increase in blood lipids. This metabolic
disease is on the rise due to high-fat diets,
technological advances, and incorrect lifestyles that
lead to sedentary lifestyle and obesity. Triglycerides
and cholesterol are important biological lipids whose
excessive consumption through food leads to
hyperlipidemia. Medicinal plants used traditionally
for centuries to treat diseases. The use of medicinal
plants with antioxidant and anti-inflammatory
properties is a good way to improve the amount or
function of sex hormones. Research has shown that
flavonoids in medicinal plants can be effective in
treating hormonal changes. Flavonoids have
antioxidant properties and antioxidants can improve
sperm quality and fertility parameters. The aerial
parts of Anvillea garcinii are rich in flavonoids,
Anvillea garcinii is a shrub with yellow flowers,
belongs to the Asteraceaec plant family. This
medicinal plant has a limited spread in the world and
not known well, therefore, no research has been done
on the effect of Anvillea garcinii extract on sex
hormones. Exercise is also an effective factor on sex
hormones, it has been proven that exercise can affect
the quality and quantity of sperms. According to these
facts, it seems that these two interventions can used
to increase the level of sex hormones. The aim of this
study was to answer the question of whether exercise
in interaction with Anvillea garcinii extract has an
effect on the performance of sex hormones in
hypercholesterolemia male Rats? In addition, do
using extract and exercise independently have
positive and similar effects?

Methodology

The experimental study and the subjects of the
study were 35 male Wistar rats that were randomly
divided into five groups of seven; Healthy control
(CON), control of hypercholesterolemia (Hc),
alcohol extract of aniseed at a dose of 100 mg / kg
(Ext), exercise (E) and exercise with anise extract
(Ext-E) were divided. This study reviewed by the
Ethics Committee in Biological Sciences of Payame
Noor University and approved with the code
IR.PNU.REC.1399.148.
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We use of 35 male Wistar rats at the age of eight
weeks with a weight range of 180-170 g, they were
kept at 22+3 ° C in 12:12 hours of darkness and light

with free access to water and food. To prepare a high-
cholesterol diet, 0.02 to 20 grams of pure cholesterol
powder dissolved in 5 ml of heated olive oil and
mixed well with one kilogram of rat food. Elevated
serum cholesterol above 95 mg / dl considered as the
basis of hypercholesterolemia. The rats in the control
group, hypercholesterolemia, healthy and Anvillea
garcinii extract, did not exercise and the mice in the
exercise group performed the training protocol.
Anvillea garcinii extract given to mice every day for
8 weeks at a rate of 100 mg / kg before exercise.
Anvillea garcinii is one of the lesser-known
medicinal plants that grows wild in the southern
regions of Iran, which are affect by the Saharo-
Sindian climates. The plant recorded in this research
collected from one of the natural habitats of this plant
with latitude and longitude 27038 'l1' 'N and
52038'41' 'E from section of Mohr county of Fars
province was collected in April 2017 and identified
in the herbarium of Payame Noor University. This
plant with herbarium code 396026 is keeping in the
plant herbarium of Payame Noor University. To
prepare Anvillea extract, after harvesting the aerial
parts of the plant from the mentioned area, preparing
the aerial parts of the plant and separating its
impurities, 200 grams of the plant crushed in a mill.
It then poured slowly into the percolator. The device
filled with powder by applying uniform pressure on
the surface of the percolator. Then a filter paper
placed on the round surface and one or two pieces of
glass with a heavy metal body placed on the it, so that
the uniformity of the powder would not be disturbed
when adding 70% methanolic solvent because the
solvent should be added in such a way that it always
covers the plant powder and does not dry out during
the extraction operation. The powder was stored with
the solvent for 72 hours in a closed container at room
temperature. Henceforth, the valve of the device
opened and the desired extract separated and
concentrated in a rotary device at a temperature of 37
° C. Then it dried in a desiccator. With this method,
the powdered extract obtained. Exercise protocol:
After a week of familiarity with the laboratory
environment, initially for training rats to run on a
treadmill, an exercise of fifteen to twenty minutes at
a speed of 3-5 meters per minute for a week
considered. Then the rats divided into exercise and
exercise with Anvillea extract randomly.
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For the exercise groups, a 30-minute training
program performed at a speed of 15 meters per
minute (equivalent to 65-70% VO2max) for eight
weeks. In the exercise group, in first, rats warmed on
a treadmill for 5 minutes at 40 to 50% of maximum
speed. At the end of the 60-day period, cardiac blood
samples taken for laboratory tests. The blood serum
was prepared by a centrifuge at 3000 rpm for 10
minutes and transferred to the laboratory,
Reproductive hormones testosterone, luteinizing
hormone (LH), follicle-stimulating hormone (FSH),
prolactin were measured by radioimmunoassay and
hormonal kits. SPSS software ver. 25 used for
statistical analysis; descriptive statistics used to the
initial classification and analysis of data, Levin and
Kolmogorov-Smirnov tests were used to investigate
how the data were distributed. One-way analysis of
variance (ANOVA) and post hoc test (Tukey) used
for statistical analysis of data. The results were
presented as mean +standard deviation and the

differences between the groups were analyzed using
p <0.05.

Results

The test results showed a significant difference
between the levels of FSH (P = 0.001), LH (P =
0.000), prolactin (P = 0.000) and testosterone (P =
0.000) between the groups. Comparison of LH levels
between Anvillea garcinii extract and exercise groups
with hypercholesterolemia control group (p = 0.001),
Anvillea extract group (p = 0.000) and exercise group
(p=0.011), prolactin level among extract groups and
exercise with control of hypercholesterolemia (p =
0.015), Anvillea extract group (p = 0.046) and
exercise (p = 0.012) as well as testosterone levels
between extract groups and exercise with
hypercholesterolemia control group (000 There is a
significant difference between p = 0.000, extract
group (p = 0.000) and exercise group (p = 0.000). In
general, the results showed that FSH, LH and
testosterone in the extract group with exercise
compared to the hypercholesterolemic control group,
the tendency to increase and prolactin in the Anvillea
extract group with exercise decreased compared to
the hypercholesterolemic control group.

Table 1. Mean, standard deviation and one-way analysis of variance test of sex hormones in different research groups

Group Indicator Control- Control- Extract Exercise Extract-
Healthy Hypercholesterolemia (Ext) (E) Exercise
Variable (Con) HC (Ext-E)
\{)Vefight Average 229.66+23 183.75+£28.34 199.5+£14.78 210.85+20.58  201.72+45.47
efore
intervention
Weight after Average 268.83+£27 197.39+£25.29 228.85+26.67 205.85+35.36  198.34+15.67
intervention
FSH Average 1.8+0.48 1.74+0.4 1.67+0.46 1.73+0.47 2.85+0.5
(mIU/ml) Significance 0.001*
LH Average 1.5+0.33 1.18+0.35 1.1240.12 1.3740.4 2.03+0.44
(mIU/ml) Significance 0.000*
Prolactin Average 6.00£1.02 4.62+1.25 4.384+0.69 4.67+0.92 2.58+0.88
(ng/ml) Significance 0.000*
Testosterone Average 2.72+0.85 1.94+0.66 2.64£1.25 2.92+1.7 6.14+1.08
(ng/ml) Significance 0.000*

* Significance at the level (P<0.05)

Table 2. Results of Tukey post hoc test analysis of serum cholesterol and sex hormones after 8 weeks of exercise

Group Testosterone Prolactin LH FSH

. Statistical Differences Statistical Differences Statistical Differences Statistical Differences
Variable significance in means significance in means significance in means significance in means

He 0.523 0.98 1.000 0.04 0.18 0.19 0.835 0.26

E Ext 0.991 0.28 0.981 0.28 0.686 0.24 0.999 0.06

Ext-E 0.000* -3.21 0.012%* 1.81 0.011* -0.66 0.015* -0.85

E- Hc 0.000* 4.2 0.015%* 1.77 0.001* 0.85 0.001* 1.11

Ext Ext 0.000* 3.5 0.046* 1.52 0.000* 0.9 0.008* 0.91

Ext-E 0.000* 3.21 0.012* -1.81 0.011%* 0.66 0.015%* 0.85

Con: Healthy Control Group, He: Hypercholesterolemia Control, Ext: Extract, E: Exercise Group, E-Ext: Extract — Exercise

* Significance at the level (P<0.05)

Discussion

FSH, LH and testosterone levels in the exercise
group with the extract showed a significant increase

compared to the cholesterol control group, extract
and exercise, and the levels of FSH, LH and
testosterone in the exercise group increased
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compared to the cholesterol control group and
extract, but the mean was not.

In the researchers conducted in this direction,
according to the type of training, intensity and
volume of training, age, gender and executive
protocols, different results reported. Most studies
have shown an increase in testosterone, LH and FSH
in response to exercise, which is in line with the
results of the present study. Increased testosterone
levels may be related to other mechanisms
suggested by researchers, For example, due to
increased testicular circulation, lactate stimulation,
LH concentration of lutein, changes in plasma
volume and decreased testosterone clearance from
the bloodstream. Exercise increases lactate
concentration, increasing lactate and luteinizing
hormone (LH) also activates cyclic adenosine
monophosphate (cAMP) and stimulates testosterone
production in testicular leading cells. Cyclic
adenosine monophosphate increases enzyme
activity of 20 and 22 Desmulase, which catalyzes
the conversion of cholesterol to Pregnenolone in the
mitochondria. This may be one of the possible
reasons for the increase in testosterone in this study.
In other hands, Flavonoids and phenolic compounds
are effective antioxidants in neutralizing oxygen
free radicals. In addition, because the aerial parts of
the Anvillea garcinii are rich in flavonoid
compounds, therefore, one of the possible
mechanisms of the effect of Anvillea extract on
increasing sperm count could be due to the presence
of antioxidants in its extract. Based on the results of
this study, the amount of prolactin in the exercise
group with exercise compared to cholesterol control
groups, extract and exercise showed a significant
decrease. Prolactin is an important hormone
associated with physical reactions such as growth,
eating and sexual desire. Prolactin not only regulates
testosterone levels but also regulates immune
function, water-salt balance, brain activity, behavior
and growth. Research has shown that higher levels
of prolactin cause the gonads to produce less
testosterone, a condition known as hypogonadism.
It seems the results of this study were about the
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increase of FSH, LH and testosterone and the
decrease of prolactin in the group with exercise and
extract of Anvillea, has been through the negative
feedback mechanism. Because testosterone is an
androgenic hormone produced by testicular Leydig
cells in response to stimulation with pituitary LH
secreted by the pituitary gland, it is possible that the
mechanism by which testosterone levels are
elevated after use of the Anvillea extract. This
extract affected on anterior pituitary luteotropic cells
and increased LH. On the other hand, Testosterone
controls the secretion of LH from the anterior
pituitary gland through a negative feedback
mechanism. The extract may indirectly increase
FSH secretion from the hypothalamus, followed by
an increase in LH secretion from the anterior
pituitary gland; the result of this mechanism is an
increase in testosterone secretion. The results of this
study and the observed increase in the measurement
of testosterone concentration are consistent with the
findings of some other studies.

Conclusion

According to results of this study, it seems use of
Anvillea garcinii extract along with exercise can
have a positive effect on the secretion of sex
hormones in male mice with hypercholesterolemia.
This study is a preliminary study on the effect of
Anvillea extract and exercise on sex hormones, and
suggested that further studies done on the possibility
of using Anvillea extract in the treatment of some
infertility.
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