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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 effect of adding different concentrations of the aqueous extract of the seeds of the Kalgan plant to the Tris
diluent on some traits of the semen of Holstein bulls after freezing. 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 pg of Kalgan seed extract / 10 ml diluted), T3: (Tris diluted + 250 pg of Kalgan seed extract / 10 ml diluted), (T4: Tris
diluted + 350 pg of Kalgan seed extract / 10 ml diluted). The results showed that adding 250 pg 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 plasma
membrane integrity compared to the rest of the treatments after freezing and liquefaction after 48 hours and after one month.
The results also showed a highly significant decrease (P>0.01) in the concentration of malondialdehyde in the T3 treatment
after freezing and liquefaction compared to the rest of the treatments. The results also showed a highly significant increase
in the percentage of intact genetic material and the level of total antioxidants in the seminal plasma in T3 after freezing and
liquefaction compared to the rest of the treatments. We conclude from this study that the addition of the aqueous extract of
Kalgan seeds (250 pg/ml Tris diluted) led to an improvement in some semen traits after freezing of Holstein bulls (plasma
membrane integrity, percentage of intact genetic material and level of total antioxidants in seminal plasma) and a decrease
in the level of malondialdehyde in the seminal plasma.

1. INTRODUCTION

Acrtificial insemination is one of the most widely applied and widespread biotechnology techniques in the world and is used
for the purposes of genetic improvement of reproductive and productive performance of animals. Cryopreservation has
contributed to reducing the obstacles and factors that hinder the process of obtaining semen from genetically distinct bulls,
such as geographical location and time (Al-Jashmi, 2017). Cryopreservation in bulls stimulates an additional source of
reactive oxygen species that harm sperm and lead to a decrease in the activity of antioxidant enzymes, and the sperm
membrane becomes more susceptible to lipid oxidation (EI-Sisy et al., 2007), thus affecting the permeability of the sperm
membrane (Awda et al., 2009), in addition to the destruction of genetic material and a decrease in sperm motility, vitality
and fertilization ability (Saridzkan et al., 2009). The addition of natural plant extracts to semen diluents protected the sperm
of agricultural animals from reactive oxygen species by improving their qualitative traits after freezing in Holstein bulls (Al-
Zaidi, 2018) due to their high content of antioxidants. The aqueous extract of the seeds of the Kalgan plant (Silybum
marianum) is rich in Silymarin, a powerful antioxidant that has the ability to inhibit free radicals and provides protection
from lipid oxidation in the cell membrane. It is used in the treatment of many conditions such as protecting the liver from
oxidative stress and protecting testicular tissues and improving the quality of semen by raising the level of testosterone in
the blood (Fakurazi Luangpirom et al., 2008 et al., 2013). Therefore, the current study aims to demonstrate 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 freezing, including the percentage of integrity of the plasma membrane of sperm, measuring the level of
malondialdehyde as a vital characteristic of oxidative stress, the level of total antioxidants in seminal plasma, and estimating
the percentage of damage to the genetic material.
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2. 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 (2000) and Maxwell Salamon. 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 pg of Kalgan seed extract / 10 ml diluent), T3: (Tris diluent + 250 pg of Kalgan seed extract / 10 ml diluent),
(T4: Tris diluent + 350 pg of Kalgan seed extract / 10 ml diluent). The tests were performed after freezing and liquefaction
at 37°C for 30 seconds.

Traits studied

1: Percentage of intact sperm plasma membrane

The percentage of sperm with intact plasma membrane was estimated according to the method of Jeyendran et al.,(1984)
2: Estimation of malondialdehyde concentration in seminal plasma

The concentration of malondialdehyde in seminal plasma was estimated according to the method described by Kumaresan
et al.,(2006)

3: Estimation of total antioxidant activity in seminal plasma

The principle of the test was based on what was stated by Brand-Williams et al.,(1995)
4: Estimation of percentage of damage to sperm genetic material

Based on what was indicated by Tejada et al.,(1984)

Statistical analysis

The statistical program Statistical Analysis System -SAS (2018) was used to analyze the data to study effect of different
treatments on the studied traits according to a complete random design (CRD), and the significant differences between the
averages were compared using Duncan's multinomial test (1955).

3. RESULTS AND DISCUSSION

Effect of adding different levels of aqueous extract of Kalgan seeds on the percentage of plasma membrane
integrity of sperm after cooling, freezing and liquefaction for 48 hours and after a month

The results of Table (1) showed highly significant differences (P<0.01) in the percentage of plasma membrane integrity after
freezing and liquefaction for 48 hours, where treatment (T3) excelled, which recorded (+0.24 79.40) compared to treatments
T1), T2 and T4, which recorded (+0.37 76.80), (+0.45 77.00) and (£0.20 75.20) respectively. As for the period after freezing
and liquefaction by one month, the results in the mentioned table showed highly significant differences (P<0.01) in the
percentage of plasma membrane integrity, where treatment (T3) was excelled, which recorded (£0.20 79.20) compared to
treatments T1, T2 and T4, which recorded (x0.51 76.40), (x0.37 76.20) and (£0.00 75.00) respectively.The superiority of
the Kalgan treatments over the control treatment may be attributed to the fact that this excelled may be evidence that silymarin
is characterized by its antioxidant properties, as it improved the antioxidant capacity of the system and may have increased
the stability of the membranes (Feitosa et al., 2008), and Aghashahi et al., 2020 expressed that silymarin 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). Freezing leads to physical, chemical, and
mechanical changes in the sperm membranes of all mammalian species (EI-Sheshtawy, 2014 and El-Nattat), as these changes
are attributed to differences in temperature, lipid oxidation, production of reactive oxygen species, osmotic pressure, and
others (Camara et al., 2011), and since sperm are highly susceptible to oxidative damage due to the presence of large
quantities of unsaturated fatty acids in the membrane Plasma (Laudat et al., 2002), sperm are more susceptible to lipid
oxidation, so oxidative stress leads to damage to the membrane structure and reduces the activity of enzymes and membrane
ion channels (Griveau et al., 1997),

Table 1: Effect of adding different levels of aqueous extract of Kalgan seeds on the percentage of integrity of the
plasma membrane of sperm after freezing and liquefaction for 48 hours and after one month

Mean + Standard Error

After freezing and liquefaction | After freezing and liquefaction treatments

Level of Significance for a month for 48 hours
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76.40 £0.51 76.80 £0.37
* T1
B b B b
76.20 £0.37 77.00 £0.45
* T2
B b B b
79.20 £0.20 79.40 £0.24
NS T3
A a A a
75.00 £0.00 75.20 £0.20
o T4
Cob Cob
*k * Level of Significance
T1 = Tris diluted control treatment without antioxidant addition, T2 = 150 ug 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 letters within the same column are significantly different from each other. ** (P<0.01.(

Effect of adding different levels of aqueous extract of Kalgan seeds on the level of malondialdehyde in
seminal plasma

The results of Table 2 showed highly significant differences in the level of malondialdehyde in seminal plasma, as it
decreased in treatment T3, which recorded (£0.75 41.04) compared to treatments T1, T2 and T4, which recorded (+3.10
74.13), (£0.59 69.85) and (x1.87 75.60) respectively. Regarding the decrease in the level of malondialdehyde in treatment
T3. The reason for the decrease may be attributed to the fact that during cryopreservation of sperm, lactate is produced
(O'SHEA, 1966) and Wales), and lactate oxidation stimulates calcium uptake by increasing intracellular NADH levels in
sperm (Vijayaraghavan et al., 1989), the increase in calcium uptake coincides with increased oxygen consumption and hence
accelerates the metabolic rate of sperm (Simpson et al., 1987), in addition, there is a relationship between calcium
accumulation and lipid oxidation (Toskulkao, 1988) and Glinsukon), and just as silymarin increases ATP levels and modifies
intracellular calcium levels (Burczynski et al., 2013). This may also be attributed to the fact that silymarin is important in
increasing effectiveness of glutathione (Esmaeil, 2017).

Table 2: Effect of adding different levels of agueous extract of Kalgan seeds on the level of malondialdehyde in
seminal plasma

Mean + Standard Error MDA treatments

74.13+3.10a Tl

69.85+0.59 b T2

41.04 £0.75 ¢ T3

75.60 £1.87 a T4

*x Level of Significance

T1 = Tris diluted control treatment without antioxidant addition, T2 = 150 pg Kalgan seed extract/10 ml
diluted, T3 =250 pg Kalgan seed extract/10 ml diluted, T4 = 350 ng Kalgan seed extract/10 ml diluted
Means with different letters within the same column are significantly different from each other. ** (P<0.01.(

Effect of adding different levels of aqueous extract of Kalgan seeds on the level of total antioxidants in
seminal plasma

The results of Table 3 showed highly significant differences (P<0.01) in the level of total antioxidants in seminal plasma, as
treatment T3 was excelled, which recorded (+0.00005 0.00054) compared to treatments T1, T2 and T4, which recorded
(x0.00054 0.00021), (+0.00006 0.00033) and (+0.00002 0.00025) respectively. The excelled of the total antioxidant level in
seminal plasma in the T3 treatment may be due to the addition of the aqueous extract of Kalgan seeds, as it is one of the most
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medicinal plants that have antioxidant properties and has a very clear effect, as it begins its work in cells by stopping or
delaying free radicals and reducing oxidative stress. In addition, it is not only an antioxidant, but it also stimulates the
production of specific antioxidants, which helps increase the level of glutathione (Mohira, 2021). Silymarin stimulates the
activity of antioxidant enzymes such as superoxide dismutase (SOD) and glutathione peroxidase (El-Nattat and El-
Sheshtawy, 2017). Silymarin increases effectiveness of glutathione, which sweeps away the hydrogen peroxide radical H202
and inhibits lipid oxidation (Esmaeil, 2017). Silymarin 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
(GPO) and catalase (CAT). (Aghashahi et al., 2020).

Table 3: Effect of adding different levels of aqueous extract of Kalgan seeds on the level of total antioxidants in
seminal plasma

Mean + standard error TAO treatments

0.00021+ 0.00054 ¢ T1

0.00033 +0.00006 b T2

0.00054 +0.00005 a T3

0.00025 +0.00002 hc T4

o Level of Significance

T1 = Tris diluted control treatment 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 letters within the same column are significantly different from each other. **
(P<0.01.

Effect of adding different levels of aqueous extract of Kalgan seeds on the percentage of genetic material
damage after freezing and liquefaction for 48 hours.

The results of Table 4 showed highly significant differences in the percentage of genetic material integrity, where treatment
T3 excelled, recording (£0.18 98.74) compared to treatments T1, T2 and T4, which recorded (+0.24 96.06), (£0.12 96.94)
and (£0.45 95.93) respectively. The excelled in the percentage of intact genetic material in the T3 treatment may be due to
the addition of the aqueous extract of Kalgan seeds at a level of 250 pg/10 ml dilution. Fats are large molecules sensitive to
peroxidation and are found in the plasma membrane of sperm in the form of unsaturated fatty acids (PUFA) which contain
more than two double bonds between carbon and carbon. These fatty acids (PUFA) maintain the flexibility of the plasma
membrane of sperm (Leahy and Gadella, 2011). Reactive oxygen species (ROS) attack unsaturated fatty acids (PUFA) which
cause a series of chemical reactions called peroxidation of fats which leads to loss of flexibility of the plasma membrane and
decreased activity of membrane enzymes and channel ions and thus inhibits the membrane mechanism required for the
fertilization process (Agarwal and Allamanen, 2006). Lipid peroxidation (LPO) in sperm is a reaction Self-replicating unless
stopped by antioxidants. In semen, the role of the aqueous extract of Kalgan seeds is to inhibit free radicals, enhance the
capacity of antioxidant enzymes, and reduce oxidative stress (Eskandari and Momeni 2016a). One of the hypotheses that
researchers have found in the damage to genetic material is that DNA damage in sperm is a natural result of oxidative stress
(Agarwal and Said 2003). Which occurs as a result of the imbalance between the strength and potential of antioxidants
present in semen and the production of ROS, which leads to the formation of oxidative products (Bungum et al., 2011), as
the sperm membrane is rich in unsaturated fatty acids, which makes it easy to attack by ROS with more effects on the nuclear
membrane and then damage the sperm DNA (Aitken, 2001 and Krausz), Silymarin is characterized by its antioxidant
properties as it works to improve the antioxidant system's ability and maintains the stability of membranes (Feitosa et al.,
2008), Silymarin also works to improve the antioxidant defense system in semen by increasing the activity of antioxidant
defense enzymes of sperm such as superoxide dismutase (SOD), glutathione peroxidase and catalase (CAT), thus preserving
the traits of semen, including genetic material. (et al.,(2020 Aghashahi.
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Table 4: Effect of adding different levels of aqueous extract of Kalgan seeds on the percentage of genetic material
damage after freezing and liquefaction for 48 hours

Mean * Standard Error treatments
percentage of genetic material | percentage of intact genetic

damage material

3.94 £0.24 ab 96.06 £0.24 bc T1

3.06+0.12 b 96.94 +0.12 b T2

1.26 +0.18 ¢ 98.74 +0.18 a T3

4.07+0.45a 95.93+0.45¢ T4

o o Level of Significance

T1 = Tris diluted control treatment 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 letters within the same column are significantly different from each other. **
(P<0.01.(

REFERENCES

[1] Al-Jashmi, Atheer Saad Mohsen. (2017). Effect of adding garden sage and melatonin hormone to Tris and
Soybean diluents on the traits of Holstein bulls' semen preserved with different periods of refrigeration and
freezing. PhD thesis/ College of Agricultural Engineering Sciences/ University of Baghdad.

[2] Al-Zaidi, Omar Hussein Abbas. (2018). The role of aqueous extract of Melissa officinalis leaves and some
antioxidants added to milk diluents and Tris on the traits of Holstein bulls' semen when preserved by
refrigeration and freezing. PhD thesis, College of Agriculture - University of Baghdad.

[3] Agarwal, A. and Said, T.M. (2003).Role of sperm chromatin abnormalities and DNA damage in male infertility.
Hum Reprod Update., 9: 331-345.

[4] Agarwal A., Prabakaran, S.A.and Allamaneni,S. (2006). What an andrologist / urologist should know about
free radicals and why. Urology. 67: 2-8.

[5] Aghashahi, M., Momeni, H.R. and Darbandi, N. (2020). Impact of aluminium toxicity on vital human sperm
parameters—Protective effects of silymarin. Andrologia, 52(10):1-10.

[6] Aitken, R,J. and Krausz C. (2001).Oxidative stress, DNA damage and the Y chromosome. Reproduction; 122:
497-506.

[71 Awda, B.J., Mackenzie-Bell, M. and Buhr, M.M. 2009. Reactive oxygen species and boar sperm function. Biol.
Reprod., 81: 553-561.

[8] Brand-Williams, W., Cuvelier, M. E., and Berset, C. L. W. T (1995). Use of a free radical method to evaluate
antioxidant activity. Food Sci. Technol., 28(1): 25-30.

[9] Bungum, M., Bungum, L. and Giwercman, A. (2011). Sperm chromatin structure assay (SCSA): a tool in
diagnosis and treatment of infertility. Asian. J. Androl., 13: 69-75.

[10] Burczynski, F.J., Yan, J., Gong, Y., Nguyen, D., Wang, G., Burczynski, S.D. and Smith, H.J. (2013). The
hepatoprotective effect of diltiazem and silymarin. Nat. Prod. Res.,1(3): 1-7.

[11] Camara, D.R., Mello-Pinto, M.M.C., Pinto, L.C., Brasil, O.0., Nunes, J.F. and Guerra, M.M.P. (2011). Effects
of reduced glutathione and catalase on the kinematics and membrane functionality of sperm during liquid
storage of ram semen. Small. Rumin. Res., 100(1): 44-49.

[12] Duncan, D.B.( 1955). Multiple Rang and Multiple F-test. Biometrics. 11: 4-42.

[13] EI-Sheshtawy, R.l. and El-Nattat, W.S. (2017). Impact of silymarin enriched semen extender on bull sperm
preservability. Asian Pac. J. Reprod., 6(2): 81.

[14] El-Sisy, G.A., El-Nattat, W.S. and EIl-Sheshtawy, R.l. (2007). Buffalo semen quality, antioxidants and
peroxidation during chilling and cryopreservation. Online J. Vet. Res., 11(2): 55-61.

[15] El-Sisy, G.A., El-Nattat, W.S. and EIl-Sheshtawy, R.l. (2007). Buffalo semen quality, antioxidants and

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 4s
pg. 905



Alaa Fadel Abdul Wahid, Makki Khalaf Al-Dulaimi

peroxidation during chilling and cryopreservation. Online J. Vet. Res., 11(2): 55-61.

[16] Eskandari, F. and Momeni, H.R. (2016a). Silymarin protects plasma membrane and acrosome integrity in sperm
treated with sodium arsenite. Int. J. Reprod. Biomed., 14(1): 47.

[17] Esmaeil, N., Anaraki, S.B., Gharagozloo, M. and Moayedi, B. (2017). Silymarin impacts on immune system as
an immunomodulator: One key for many locks. Int. Immunopharmaco, 50 :194-201.

[18] Fakurazi, S., Nanthini, U. and Hairuszah, 1.( 2008). Hepatoprotective and antioxidant action of Moringa oleifera
Lam. against acetaminophen induced hepatotoxicity in rats. Int. J. Pharmacol, 4(4): 270-275.

[19] Feitosa, W.B., Rocha, A.M.D., Mendes, C.M., Milazzotto, M.P., Delboni, C.C., Visintin, J.A. and Assumpcao,
M.E.(2008). Kinetics of changes in plasma membrane related to apoptosis and necrosis in bovine sperm cells
at different incubation times. Braz J. Vet. Res. Anim. Sci., 45: 398-404.

[20] Griveau, J.F. and Lannou, D.L.(1997). Reactive oxygen species and human spermatozoa: physiology and
pathology. Int. J. Androl., 20(2): 61-69.

[21] Jeyendran, R.S., Vander Van, H.H., Perez-Pelaez, M., Crabo, B.G. and Zaneveld,L.J.D.(1984). Development
of an assay to assess the functional integrity of the human sperm membrane and its relationship to other semen
traits. J. Reprod. Fertile., 70(1): 219- 228.

[22] Kumaresan, A., Ansari, M.R. and Garg, A.( 2006). Modulation of post- Thaw sperm functions with oviductal
proteins in buffaloes. Anim. Reprod. Sci., 90(1-2): 73-84 .

[23] Laudat, A., Lecourbe, K., Guéchot, J. and Palluel, A.M. (2002). Values of sperm thiobarbituric acid-reactive
substance in fertile men. Clin. Chim. Acta., 325(1-2): 113-115.

[24] Leahy, T. and Gadella, B. M. (2011). Sperm surface changes and physiological consequences induced by sperm
handling and storage. Reproduction. 142:759-778.

[25] Luangpirom, A., Junaimuang, T., Kourchampa, W., Somsapt, P. and Sritragoo, O. (2013). Protective effect of
pomegranate (Punica granatum Linn.) juice against hepatotoxicity and testicular toxicity induced by ethanol in
mice. Biol. Anim. Husb., 5(1): 87-93.

[26] Mohira, A. (2021). Silybum Marianum plant its medical Species and extraction technology. Journal.NX, 7(3):
2581 — 4230.

[27]O'SHEA, T. and Wales, R.G. (1966). The aerobic metabolism of ram spermatozoa. Reproduction, 11(2): 263-
273.

[28] Salamon, S. and Maxwell ,W.M . (2000) . Storage of ram semen . Anim Reprod Sci, 62:77-111.

[29] Sari6zkan, S., Bucak, M.N., Tuncer, P.B., Ulutas, P.A. and Bilgen, A. (2009). The influence of cysteine and
taurine on microscopic-oxidative stress parameters and fertilizing ability of bull semen following
cryopreservation, Cryobiology, 58:134— 138.

[30] SAS. (2018). Statistical Analysis System, User's Guide. Statistical. Version 9.6" ed. SAS. Inst. Inc. Cary. N.C.
USA.

[31] Simpson, A.M., Swan, M.A. and White, I.G. (1987). Calcium uptake, respiration, and ultrastructure of sperm
exposed to ionophore A23187. Arch. Androl., 19(1): 5-18.

[32] Tejada, R.1., Mitchell, J.C., Norman, A., Marik, J.J. and Friedman, S. (1984). A test for the practical evaluation
of male fertility by acridine orange (AO) fluorescence. Fertili. steril., 42(1): 87-91.

[33] TOSKULKAO, C. and GLINSUKON, T. (1988). Hepatic lipid peroxidation and intracellular calcium
accumulation in ethanol potentiated aflatoxin B1 toxicity. J. pharmacobio-dyn., 11(3): 191-197.

[34] Vijayaraghavan, S., Bhattacharyya, A. and Hoskins, D.D. (1989). Calcium uptake by bovine epididymal
spermatozoa is regulated by the redox state of the mitochondrial pyridine nucleotides. Biol. Reprod., 40(4):
744-751.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 4s
pg. 906



