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Objective: Many studies have been conducted on the effects of antioxidant supplements
in freezing to improve the quality of semen after thawing. Accordingly, it is possible to
use medicinal plants with antioxidant properties to preserve gametes and embryos with
higher efficiency during the freezing and thawing process. One of these drugs is the
extract of the leaves of the ash tree, which has been used in the treatment of infertility in
the past and present in traditional medicine. Its antimicrobial effects and antioxidant
effects have also been studied. Among these substances is quercetin, which is a substance
found in the extract of the leaves of the ash tree. Quercetin, by protecting sperm against
damage caused by H202 on sperm parameters and lipid peroxidation, has reduced the
level of malondialdehyde (MDA) and improved the activity of antioxidant enzymes in
rats.

Method: The results obtained from the present study show that; using a dose of 50 mg/kg
of hydroalcoholic extract of the leaves of the aspen plant in male mice can improve the
quality of the evaluated parameters, including oxidative stress, survival and motility of
sperm cells after the freezing and thawing process.

Conclusions: Therefore, it can be concluded that, based on the findings of a study
conducted by Daneshvar et al. in 2013; due to the presence of quercetin in the chemical
composition of the hydroalcoholic extract of the leaves of the aspen plant, the extract of
this plant has an effect on survival. The parameters of membrane health and integrity and
normal morphology were different among all treatments, including those receiving the
extract and the control, based on a study conducted by Silva et al. in 2011; due to the
presence of quercetin, the active ingredient of the hydroalcoholic extract of the leaves of
the aspen plant, which reduces the mitochondrial membrane potential
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Introduction

Many studies have been conducted on the effects of antioxidant supplements in freezing to improve the
quality of semen after thawing. Accordingly, it is possible to use medicinal plants with antioxidant
properties to preserve gametes and embryos with higher efficiency during the freezing and thawing
process. One of these drugs is the extract of the leaves of the ash (Fraxinus excelsior) tree, which has
been used in the treatment of infertility in the past and present in traditional medicine. Its antimicrobial
effects and antioxidant effects have also been studied. Among these substances is quercetin, which is a
substance found in the extract of the leaves of the ash (Fraxinus excelsior) tree. Quercetin, by protecting
sperm against damage caused by H202 on sperm parameters and lipid peroxidation, has reduced the
level of malondialdehyde (MDA) and improved the activity of antioxidant enzymes in rats. Sperm
freezing is a method of preserving and storing sperm at very low temperatures for a long time to be used
for fertility when needed. This method may be used in couples with fertility problems and even in
couples who have no problems for future pregnancies. Despite the success of sperm freezing, this
method usually causes serious and destructive changes in sperm function. Therefore, antioxidant
supplements are added to the seminal environment during freezing due to their antioxidant properties
and improving the antioxidant system of semen and sperm, as well as reducing the destructive effects
of ROS produced due to cold shock. So far, many studies have been conducted on the effects of
antioxidant supplements in freezing to improve semen quality after thawing. Accordingly, it is possible
to use medicinal plants that have antioxidant properties to preserve gametes and embryos with higher
efficiency during the freezing and thawing process. Flavonoids are among the substances that have
positive effects on gametes. The aim of this study is finding out the effects of Ash (Fraxinus excelsior)
extract on the quality parameters of mice sperm after freezing- thawing process.

Method

In this method, after the freezing medium was added to the epididymal tail sample (containing sperm),
the samples were loaded into microtubes and placed at a distance of 15 to 20 cm from liquid nitrogen
(vapor phase of liquid nitrogen at -80°C) for 15 minutes. After this process, the microtubes containing
the samples were kept at room temperature (22 to 26°C) for 3 to 4 minutes. The sperm were incubated
in an incubator containing carbon dioxide gas for 40 to 50 minutes, and after this process, the samples
were loaded into a slide in an amount of 15 pl and used for sperm analysis. Then, 25 pl of thawed sperm
was placed in a microtube with 25 pl of the HOST mixture and the mixture was incubated for 30 minutes
at 37°C.

Sperm motility assessment

Sperm motility was measured by the CASA (computer assisted sperm analysis) sperm analysis system
in the sperm biology laboratory of the Infertility Center of the Royan Research Institute. In this method,
5 microliters of the sample was loaded onto a slide and sperm motility was shown as a percentage by
this system. This system consists of a three-eyed microscope, a CCD camera, a hardware card for
converting images into digital form, a computer, and finally a highly advanced image processing and
analysis software based on artificial intelligence techniques. The image of the slide containing sperm is
transmitted to the CCD camera through the third eye of the microscope and received with high
resolution. The aforementioned hardware card receives images with very high quality and resolution
and records 50 or 60 images per second, converts them into digital images, and stores them in the
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computer. We know that even recording 25 images per second is enough to continuously see a moving
image, but a speed of 50 or 60 images per second allows even the fastest sperm in the sample to be
tracked and observed continuously and without skipping. After that, the set of digital images recorded
in the computer is examined and analyzed with advanced image processing techniques and very precise
algorithms based on artificial intelligence techniques. In each image of the recorded image set, sperm
are distinguished from the background of the image and from other objects based on shape, color and
size, and in fact all sperm are recognized in all images of the recorded set, and according to the sequence
of images, the path of movement of each individual sperm is accurately tracked and recorded.

Data Normality Test

In the first step, in order to find the correct statistical method, the normality of the variables must be
examined. The Kolmogorov-Smirnov (k-S) test is used to examine the normality of the variables. The
null hypothesis in this test is that the distribution of the variables is normal. If the significance level of
the test is greater than 0.05, the null hypothesis is accepted and we conclude that the distribution of the
variables is normal. According to the table below, since the significance level of all variables is greater
than 0.05, we conclude that all variables follow a normal distribution.

Table of results of the Kolmogorov-Smirnov test to check whether the data follows a normal
distribution

Variables The value of the | level of
Kolmogorov-Smirnov | significance
statistic

viability Y AR

Progressive mobility VYA RN

Total mobility < OF) < A7)

Membrane health AR -2y

Normal morphology < OAY < AN

Superoxide dismutase - AY¥f -,Ya4

Glutathione peroxidase - OFY < AYA

Catalase -, FAQ <Y

Results
1. The Ash (Fraxinus excelsior) extract have positive effects on sperm viability, motility, health
of membrane and increasing the volume of antioxidant enzymes after freezing process.

2. The Ash (Fraxinus excelsior) extract doesn’t have any effect on increasing the volume of
superoxide dismutase enzyme.
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Conclusions

In recent years, significant progress has been made in the field of infertility, especially in men. Since
many couples referring to infertility treatment centers do not have sufficient knowledge of the various
genetic and environmental factors affecting the reproductive process, and also considering the increasing
trend of incidence and impact of various environmental factors, including nutritional factors and
psychological habits, work environment, stress, etc. on reproduction and fertility, it seems necessary to
investigate and determine the impact of each of these factors. In this regard, the present study intends to
investigate the effect of hydroalcoholic extract of Ash (Fraxinus excelsior) leaves on sperm quality
parameters in male mice. Considering the materials stated in the previous chapters of the study, this
chapter discusses and concludes, and finally, suggestions for future research are presented. In recent
years, much attention has been paid to herbal medicines in global health and hygiene issues. A large
number of patients, due to the complications and side effects and negative effects of some chemical
drugs, show a great desire for treatment with herbal medicines. This is despite the fact that despite
significant advances in various fields in modern medicine, there are still many problems in the treatment
of some chronic diseases. On the other hand, herbal medicine plays a facilitating role in the treatment
of chronic diseases and their associated complications. The parameters of survival, progressive motility,
and total motility were different among all treatments, including those receiving the extract and the
control. Based on the findings of a study conducted by Daneshvar et al. in 2013; due to the presence of
quercetin in the chemical composition of the aqueous-alcoholic extract of the leaves of the aspen plant,
the extract of this plant has an effect on survival. The parameters of membrane health and normal
morphology were different among all treatments, including those receiving the extract and the control,
based on a study conducted by Silva et al. in 2011; due to the presence of quercetin, the active ingredient
of the aqueous-alcoholic extract of the leaves of the aspen plant, which reduces the mitochondrial
membrane potential. The amount of superoxide dismutase enzyme did not differ among all treatments,
including those receiving the extract and the control. However, the amount of glutathione peroxidase
and catalase enzymes differed among all treatments, including those receiving the extract and the
control. It is possible that this difference was due to the presence of flavonoids and polyphenols such as
quercetin.
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Table 1. Results of the Kolmogorov-Smirnov test for assessing whether the data follow a
normal distribution.
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