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ABSTRACT
Given the importance of glutathione as an antioxidant, the study
aimed to determine the effect of glutathione on the characteristics of

semen in local goats. this study was conducted in the ruminant field of
the Animal Production Department at the College of Agriculture,
Diyala University. Local billy goats were trained continuously for two
weeks as a preliminary stage for collecting semen. using an artificial
vagina with microscopic examination of the required semen
characteristics to make it ready for collection during the study period.
The trial period lasted from 1/7/2022 to 1/10/2022. 15 sexually mature
male local goats were used, their ages ranging from 1 to 1.5 years and
their weights ranging from 35 to 40 kg. It was completed to divide the
animals into 3 totals, where She was all group contains on 5
duplicates. and it was The difference in weights of the animals in all
groups ranges from 1 to 1.5 kg. T1 injected Transaction The first 20ml
poison was distilled water under the skin, and it was considered the
treatment control while glutathione was dissolved in 10ml For each
transaction, the other and in levels different from glutathione under
skin, as follows: In the second transaction, T2 injected an amount of
15 mg for every kilo and transaction. Third, T3 injected by an amount
of 30 mg for every kilo, end all month. It was completed with plural
guestioner semen using the vaginal artificial and procedure ratings
necessary for the adjectives required. The results showed that injection
of glutathione led to rise (p<0.05) in the wass matitits in T3 in
comparison with the. TlandT2 as for individual matitits, it has
decreased in Tlcompared withT2andT3 Sperm concentration was
higher in both treatments. T2sndT3 on a transaction, T1control: The
results showed that the percentage of live, dead, and deformed sperm
was significantly higher than the treatment. Compared with other
transactions T1landT2.
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Introduction

Livestock farming is an essential pillar of the
global food system as it is an important source of
income for many farmers in developing countries
countries because it provides milk, meat, and
hides, it can also be used as a source of fertilizer,
and the primary purpose of raising livestock is to
provide meat, as its meat is considered a food
rich in proteins and energy that is indispensable
for consumers in the world [1] In addition, goat
milk differs from cow's milk due to its greater
ease of digestion, its different alkalinity, and its
containment of small fat globules [2]. During
prolonged lighting, male goats suffer from
decreased semen vitality, which is reflected in
their fertility as a result of the high percentage of
dead [3] and deformed [4] sperm, which produce
free radicals that attack the sperm membrane and
its death, leading to a decrease in male fertility
[5]. Much research has been conducted to this
condition regarding how to use vitamins as
antioxidants, such as vitamin C and vitamin A [6]
or casein and other antioxidants [7]. also found in
a previous study the effect of the fall and winter
seasons on the semen characteristics of ram
lambs.

Glutathione It is one of the essential non-
enzymatic antioxidants in cells the animal, then It
acts as an antioxidant to protect cells from free
radicals [8]. It regulates the processes of
oxidation and reduction. It is involved in other
cellular processes such as protein folding and
protecting protein thiols from oxidation
[9].Oegradation of. for glutathione effect on the
characteristics of goat semen, [10] as
glutathione had a significant effect on the
individual and mass motility of sperm and the
volume of semen. as noted [11], during an
experiment in dairy goats, the adding glutathione
led to an increase in sperm vitality and a decrease
in the percentage of dead and deformed Sperm.

Materials and methods

This study was conducted in the ruminant field
of the Department of animal Production/ College
of Agriculture/ University of Diyala. Local male
goats were trained continuously for a period of
two weeks as a preparatory stage to collect
semen, and an artificial vagina was used with
microscopic examinations of the required
characteristics of the semen to make it ready for
collection during the study period. The
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experiment period lasted from 1/7/2022 to
1/10/2022. 15 sexually mature male local goats
were used, their ages ranged from 1 - 1.5 years,
and their weights ranged from 35 to 40 kg.
Semen was collected at the end of each month of
the experiment, and the animals were injected
with a concentration as follows:

The first group, T1: 10 ml of distilled water was
injected under the skin.

The second group, T2: 15 mg/kg of glutathione
was injected.

The third group, T3: 30 mg/kg of glutathione
was injected.

mass matility was assessed. as spermas [12], the
individual matility was estimated as [13]
Statistical software was used, [14] in Completely
randomized design CRD for trial data by design.

Yijk=p +aiteijk

Yijk = Display the k value of the transaction.
p = overall mean of the experiment

ai = main effectFor glutathione

eijk = the value of the experimental error of the
observation, which is independently normally
and randomly distributed with mean equal to
zero and variance.

Significant differences between means were
compared using Duncan's multinomial test [15]

Results and Discussion

mass and individual sperm matility and
sperm concentration

was found that there was a significant
difference at the level of (P< 0.05) in treatment
T3, which was recorded
(88.13£0.40%).  Compared with the two
treatments, T1 and T2, which recorded
(85.13£0.86 and 74.73£0.67.%) in the
percentage of mass matility, respectively,
treatment T2 was significantly superior to
treatment T1. was also found that there was a
significant difference at the level of (P<
0.05). In percentage of individual traffic, the
groups outperforms. T3 recorded
(77.27+0.53%) compared with the two groups
Tl and T2, recorded (74.33£0.54 and
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64.53+0.59% respectively), as for the treatment
T2. was morally superior to treatment TI1.
Significant superiority was found at the level of
(P<0.05) in sperm concentration for groups T3,
which recorded (910%0.24+3.49%), compared to
Table. 1. Effect of glutathione on mass and individual matility and Sperm concentration of local
male goats (mean + standard error)

groups Tl
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and T2(910x0.27+£2.47

and

910%0.30£1.77 respectively). as for the T2
treatment, it was significantly superior to the T1

Para me mass matility Individual matility | Sperm concentration
groups % % (=1 x10)

T1 c c c
74.73+0.67 64.53+0.59 1.77£0.30

T2 b b b
85.13+0.86 74.33+0.54 2.47+0.27

T3 a a a
88.13+0.40 77.27+0.53 3.49+0.24

The averages marked with different lowercase letters vertically indicate the presence of significant
differences between the injection groups at the level of P<0.05 according to Duncan's multiple range

test:

The reason may be due to the injection
of glutathione, which stabilizes the
middle part of the sperm, which leads to
the maintenance of sperm motility,
because glutathione protects the plasma
membrane of the sperm from lipid
peroxidation and prevents the formation
of oxygen and oxidative stress [16]. The
reason for the increase in mass sperm
motility may be attributed to the
injection treatments. To an increase in
the level of testosterone as a result of
glutathione injections increases the
secretions of the accessory glands from
energy sources such as fructose and
sorbitol .[17] provide the sperm with the
energy necessary to increase their
movement [18] This result is consistent
with what was found by [19] in mice.
Glutathione may have worked to fight
free radicals, which led to an increase in
individual motility in sperm [20] or the
increase in individual motility may be
attributed to a high concentration of
glutathione in the epididymis, which
works to mature sperm and increase
motility [16].by increasing energy
sources. ATP and increased calcium
influx (Ca+2, which in turn increases
sperm tail movement [21] This result
agreed with previous studies such as the
study [22] in dairy goats.

The reason for the significant increase in
sperm concentration may be due to
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glutathione, which acts as an
antioxidant, as it plays an important role
in the defense mechanism to protect the
sperm-generating cells and sperm from
oxidation, which increases sperm
production [23] It may be due to an
increase in the concentration of
glutathione in the seminiferous tubules
in the testicle, which It leads to an
increase in spermatogenic cell divisions
(Spermatogonia) [24] This result was
consistent with what was found by
[25]in men [19] in mice.

Effect of glutathione on live, dead,
and deformed sperm

was found that there was a significant
superiority (P<0.05) of live sperm in
treatment T3, recorded 87.87+1.13%,
compared to treatments T1 and T2,
which  recorded  85.27+0.97 and
73.40+£0.79%, respectively. as for
treatment T2, it was significantly
superior to treatment T1. it was found
that there was a significant superiority at
the level (P<0.05) of dead sperm in
treatment T3, which recorded
12.10+1.13%, compared to treatments
T1 and T2, recorded 14.73+0.97 and
26.60+0.79%, respectively. as for
treatment T2, it was superior to
treatment T1. as for the deformed sperm,
it was found that there was a significant
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superiority at the level (P<0.05) in the
T3 treatment, which recorded
8.53+1.21%, compared to the T1 and T2
treatments, which recorded 13.27+0.98
and 17.734+1.46%, respectively. as for
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the T2 treatment, it was significantly
superior to the treatment. T1.

Table 2effect of glutathione on live, dead and deformed sperm in male goats (mean + standard

error).
Parametors Live sperm Dead sperm Deformed sperm
% % %
T1 c c c
73.40+0.79 26.60+0.79 17.73+1.46
T2 b b b
85.27+0.97 14.73+0.97 13.27+0.98
T3 a a a
87.87+1.13 12.1+1.13 8.53+1.21

The averages marked with different lowercase letters vertically indicate the presence of significant
differences between the injection groups at the level of P<0.05 according to Duncan's multiple range

test:
The reason
for the significant superiority of the

percentage of live sperm in the parameters
can be attributed to the significant effect of
glutathione in increasing the individual and
mass motility of sperm, or it may be due to
the effect of glutathione injections, which
led to an increase in testosterone [26]. in the
seminiferous tubules due to testosterone
binding protein (ABP), and thus is reflected
in Higher percentage of live sperm [27]this
result agreed with what found[29] in pigs

The reason for the decrease in dead sperm
may be due to the effect of glutathione
injections, as it reduced oxidative damage to
the mitochondria, which reduces
programmed sperm death by reducing the
levels of free radicals such as free oxygen

compounds  (ROS), improving  the
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