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Abstract

The study was conducted in the artificial insemination department from September 2024 to
December 2024 with the aim of demonstrating the effect of adding different concentrations of the
aqueous extract of the seeds of the Kalgan plant to Tris diluent on some traits of the semen of
Holstein bulls after cooling. Four Holstein bulls were used in this experiment. Semen was collected
from the four bulls every week at a rate of one ejaculation per bull. The semen of four bulls was
mixed and mixed together (Pooled Semen) to eliminate individual differences between bulls. The
experiment was divided into four treatments: The first treatment was the control treatment (T1) Tris
diluted without adding antioxidant, T2: (Tris diluted + 501 micrograms Kalgan seed extract / 10 ml
diluted), T3: (Tris diluted + 250 micrograms Kalgan seed extract / 10 ml diluted), (T4: Tris diluted +
350 micrograms Kalgan seed extract / 10 ml diluted). The results showed that adding 250
micrograms of Kalgan seed aqueous extract / 10 ml / Tris diluted in treatment (T3) led to a highly
significant increase (P>0.01) in the percentage of individual sperm motility after cooling the semen
at a temperature of 5 °C. The results also showed a highly significant increase (P>0.01) in the
percentage of live sperm for treatment T3) when adding 250 pg of aqueous extract of Kalgan
seeds/10 ml/Tris diluent) after cooling compared to the rest of the treatments. The results also
showed a highly significant increase (P>0.01) for treatment T3) when adding 250 pg of aqueous
extract of Kalgan seeds/10 ml/Tris diluent) in the percentage of plasma membrane integrity and
acrosome integrity after semen cooling compared to the rest of the treatments.

Introduction
cryopreservation of semen in bulls stimulates

The global consumption of animal products an additional source of reactive oxygen
(milk and meat) has increased by more than species; ROS) which harm sperm and lead to a
20% over the past ten years, with an expected decrease in the activity of antioxidant enzymes
increase in this percentage all over the world, and the sperm membrane becomes more
especially in developing countries [2]. The use susceptible to lipid oxidation [9]. Adding
of modern agricultural technologies will some natural plant extracts to semen diluents
certainly meet the increasing demand for protected the sperm of agricultural animals
animal products globally, and perhaps the from reactive oxygen species by improving
most prominent of these technologies is their qualitative properties after
artificial insemination [27]. The process of cryopreservation and freezing in Holstein bulls
cryopreservation of semen has contributed to [4] due to their containing large amounts of
reducing the obstacles and factors that hinder antioxidants. The aqueous extract of the seeds
the process of obtaining semen from of the Kalgan plant (Silypbum marianum) is
genetically distinct bulls, such as geographical rich in Silymarin, a powerful antioxidant that
location and time factor [3].The process of has the ability to inhibit free radicals and
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provides protection from lipid oxidation in the
cell membrane [17]. Therefore, the current
study aims to demonstrate the effect of adding
different concentrations of the aqueous extract
of the seeds of the Kalgan plant to Tris diluent
on some traits of the semen of Holstein bulls
after cooling, including individual motility,
percentage of live sperm, percentage of
integrity of the plasma membrane of sperm,
and percentage of integrity of the acrosome of
sperm.

Materials and methods
Semen was collected from four bulls per
week, with one ejaculation per bull. The
semen of four bulls was mixed and mixed
together (Pooled Semen) in each replicate to
eliminate individual differences between bulls.
The necessary tests were performed to
evaluate the semen and then diluted using Tris
diluent, which was prepared in advance
according to the method of [20]. The
experiment was divided into four groups and
the diluent was added to the semen samples
gradually. The distribution of treatments was
as follows: (T1) Tris diluent without adding
antioxidant, T2: (Tris diluent + 501
micrograms of Kalgan seed extract / 10 ml
diluent), T3: (Tris diluent + 250 micrograms
of Kalgan seed extract / 10 ml diluent), (T4:
Tris diluent + 350 micrograms of Kalgan seed
extract / 10 ml diluent). The tests were
performed after the semen was cooled to 5°C.
Studied Traits

:1Individual Motility Percentage
The individual motility percentage of sperm
was estimated based on what was stated by
[6.[

.2Live Sperms Percentage
The percentage of live sperm was calculated
based on what was indicated by [23]

:3The percentage of integrity of the sperm
plasma membrane
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The percentage of sperm with an intact plasma
membrane was estimated according to the
method of [14.[

:4Sperm Acrosome Integrity Percentage

The percentage of integrity of the acrosome
was estimated based on the method of [12.[
Statistical analysis

The statistical program Statistical Analysis
System -SAS [21] was used to analyze the
data to study the effect of different treatments
on the studied traits according to the design
Complete  randomization (CRD), and
significant differences between means were
compared by [7] multinomial test.

Results and discussion

Effect of adding different levels of aqueous
extract of Kalgan seeds on the percentage of
individual motility of sperm after cooling,
freezing and liquefaction for 48 hours and
after one month

The results of Table 1 showed that there were
highly significant differences (P<0.01) in the
percentage of individual motility after cooling
the semen at a temperature of 5 °C, as
treatment T3, which recorded (49.00+1.00),
outperformed treatments T1, T2 and T4,
which recorded (1.22+43.00), (1.00+44.00)
and (1.22+38.00) respectively. The excelled of
individual motility can be due to the addition
of aqueous extract of Kalgan seeds to the
semen diluent compared to the control
treatment without addition. [10] indicated that
adding silymarin to the semen diluent of rams
can maintain the individual motility of sperm
and reduce the percentage of non-motile
sperm compared to the control treatment, [19]
reported that using ram semen diluent
containing silymarin and storing it at 5 °C for
72 hours gave significant differences (p<0.05)
in individual sperm motility compared to the
control treatment .
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Table 1: Effect of adding different levels of aqueous extract of Kalgan seeds on the percentage

of individual sperm motility after cooling

Mean + Standard Error(%)
treatment .

After cooling

43.00 £1.22
T1

B

44.00 £1.00
T2

B

49.00 +1.00
T3

A

38.00 £1.22
T4

C
Significance Level ok

T1 = control treatment diluted Tris without antioxidant addition, T2 = 150 pg Kalgan seed extract/10

ml diluted, T3 = 250 pg Kalgan seed extract/10 ml diluted, T4 = 350 pg Kalgan seed extract/10 ml

diluted

Means with different uppercase letters within the same column and lowercase letters within the same

row are significantly different from each other. * (P<0.05), ** (P<0.01).

Effect of adding different levels of aqueous
extract of Kalgan seeds on the percentage of
live sperm after cooling

The results of Table 2 showed that there were
highly significant differences (P<0.01) in the
percentage of live sperm after cooling the
semen at a temperature of 5°C, as treatment
T3, which recorded (81.80+0.80)),
outperformed treatments T1), T2 and T4,
which recorded (1.03 + 73.40), (£0.86 72.80)
and (£ 1.06 71.20) respectively.

The improvement in the percentage of live
sperm may be due to the fact that silymarin
works to inhibit free radicals such as hydroxyl
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radicals in different cellular systems such as
platelets, fibroblasts and mitochondria and
inhibits oxidative stress [15] just as silymarin
has an effective role in improving the vitality
and reducing sperm abnormalities caused by
alloxan [13] and many studies have reported
that silymarin is a strong antioxidant whose
activity is attributed to its work to inhibit the
formation of free radicals and scavenge them
and enhance the mechanisms of enzymatic and
non-enzymatic  antioxidants. Its  strong
antioxidant activity makes it a herbal drug that
inhibits oxidative stress in cellular systems
[22.]
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Table 2: Effect of adding different levels of aqueous extract of Kalgan seeds on the percentage

of live sperm after cooling

Mean + Standard Error(%)
: treatment
After cooling
73.40 £1.03 T1
B
72.80 £0.86 T
B
81.80 £0.80
A T3
71.20 £1.06 T4
B
ok Significance Level

T1 = control treatment diluted Tris without antioxidant addition, T2 = 150 pg Kalgan seed extract/10
ml diluted, T3 = 250 pg Kalgan seed extract/10 ml diluted, T4 = 350 pg Kalgan seed extract/10 ml

diluted

Means with different uppercase letters within the same column and lowercase letters within the same
row are significantly different from each other. * (P<0.05), ** (P<0.01).

The effect of adding different levels of
aqueous extract of Kalgan seeds on the
percentage of integrity of the plasma
membrane of sperm after cooling

The results of Table (7) showed highly
significant  differences (P<0.01) in the
percentage of integrity of the plasma
membrane after cooling the semen at a
temperature of 5°C, as treatment (T3) eas
excelled, which recorded (+0.20 79.80)
compared to treatments T1), T2 and T4, which
recorded (+0.37 78.20), (+0.37 78.80) and
(20.31 77.00) respectively.

The excelled of T3 treatment over the control
treatment may be due to the fact that this
superiority may be evidence that silymarin has
antioxidant properties, as it improved the
antioxidant capacity of the system and may
have increased the stability of
membranes[1,11] expressed that silymarin
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improves the antioxidant defense system in
human semen, as it increased the activity of
antioxidant defense enzymes of sperm, such as
superoxide dismutase (SOD), glutathione
peroxidase, and catalase (CAT).
Cryopreservation leads to physical, chemical,
and mechanical changes in sperm membranes
of all mammalian species[8] and EIl-Nattat), as
these changes are attributed to differences in
temperature, lipid oxidation, production of
reactive oxygen species, osmotic pressure, and
others [5] and since sperm are highly
susceptible to oxidative damage due to the
presence of large quantities of unsaturated
fatty acids in the membrane Plasma [16] as
silymarin works to maintain the redox balance
in the cell by activating a group of non-
enzymatic antioxidants such as vitamins C and
E and enzymatic antioxidants such as GSH-
Px, SOD, CAT [26 .
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Table 3: Effect of adding different levels of aqueous extract of Kalgan seeds on the percentage
of integrity of the plasma membrane of sperm after cooling

Mean + Standard Error(%) treatment
After cooling

78.20 £0.37 T1

B

78.80 £0.37 T2

B

79.80 £0.20 T3

A

77.00 £0.31 T4

C

e Significance Level

T1 = control treatment diluted Tris without antioxidant addition, T2 = 150 pg Kalgan seed extract/10
ml diluted, T3 = 250 pg Kalgan seed extract/10 ml diluted, T4 = 350 pg Kalgan seed extract/10 ml

diluted

Means with different uppercase letters within the same column and lowercase letters within the same
row are significantly different from each other. * (P<0.05), ** (P<0.01).

Effect of adding different levels of aqueous
extract of Kalgan seeds on the percentage of
acrosome integrity of sperm after cooling

The results of Table (4) showed highly
significant  differences (P<0.01) in the
percentage of acrosome integrity after cooling
the semen at a temperature of 5 °C, as
treatment (T3) eas excelled, which recorded
(20.24 90.40) compared to treatments T1, T2
and T4, which recorded (x0.37 88.20) and
(x0.37 88.20) and (+0.37 87.80) respectively.
With regard to the highly significant increase
in the percentage of acrosome integrity for
treatment T3 when adding 250 micrograms of
Kalgan seed extract/10 ml diluted. The result
of the current study can be interpreted that the
integrity of the acrosome is linked to the
integrity of the sperm plasma membrane, as
the sperm plasma membrane in turn protects
the healthy cells in the acrosome vesicle at the
tip in the head so that the acrosome vesicle
remains intact and the protection of the
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acrosome protective cap is increased [18]. The
superiority is also attributed to the ability of
the aqueous extract of the seeds of the Kalgan
plant to affect cellular metabolism by
removing the toxicity resulting from sperm
metabolism processes or perhaps its role in
protecting lipid membranes, proteins and
nucleic acids from oxidative stress damage in
sperm  [24,25] indicated, silymarin is
effectively used to increase fertility due to its
antioxidant properties as it inhibits the
formation of free radicals and lipid oxidation
in membranes and increases the content of
antioxidants inside cells as the sperm
membrane in mammals is rich in
polyunsaturated fatty acids, which makes it
very sensitive to lipid oxidation and by

oxidizing agents, silymarin acts as an
antioxidant as it can reduce the high
percentage of reactive oxygen species

produced by metabolic processes that occur in
mitochondria for the purpose of energy
production .
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Table 8: Effect of adding different levels of the aqueous extract of Kalgan seeds on the
percentage of acrosome integrity of sperm after cooling

Mean + Standard Error(%)
: treatment
After cooling
88.20 £0.37 T1
B
88.20 +0.37 T
B
90.40 +0.24
A T3
87.80 £0.37 T4
B
ok Significance Level

T1 = control treatment diluted Tris without antioxidant addition, T2 = 150 pg Kalgan seed extract/10
ml diluted, T3 = 250 pg Kalgan seed extract/10 ml diluted, T4 = 350 pg Kalgan seed extract/10 ml

diluted

Means with different uppercase letters within the same column and lowercase letters within the same
row are significantly different from each other. * (P<0.05), ** (P<0.01).
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