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Abstract
The aim of this study was to determine the effect of replacing Freeze-drying (Lyophilization) low-density lipoprotein for
different periods as an alternative to egg yolk, with different concentrations (6.4, 4.8, 3.2)g/100ml in Tris dilution, within equal
periods (2h, 4h), on some Holstein bulls sperm traits. Low-density lipoproteins (LDL) were extracted from fresh egg yolk
through several sequential steps, i was purified and packaged in sealed and sterile containers and kept refrigerated until by
freeze-drying, low-density lipoproteins (LDLs) were filled in liquid cases in sterile cans, they were placed in a dry-freeze
device. The semen was collected from 4 bulls Holstein (4-3.5 years ranging ages), using an artificial vagina with 2 ejaculation/
bull/week, 1mL of semen/bull was taken to pooled semen, to remove individual differences between bulls, the liquid was
divided into the eight treatments evenly (1ml/treatment) using the Tris dilator and within periods equal to (2h, 4h) the dilution
ratio was 1:10, egg yolks were added by 20% to the control group for both periods, it was then added by lyophilization low-
density lipoprotein with different concentrations of the six treatments (6.4) T1, (4.8) T2, (3.2) T3, within equal periods (2h, 4h),
the effect of these additions was studied on some sperm traits (48 hours, 1 month, 2 months). The results of the first
experiment showed that addition of (6.4) LDL was increased to a significant increase (P  0.05) in the individual sperm
movement as well as in the live sperm ratio compared with the control group, especially in the conservation period (48 hours),
there was a significant superiority (P  0.05) for the period (4h) on the period (2h) for all treatments as well as control
treatment, on the other hand, there was a decrease in the percentage of sperm abnormalities for the period (4h) and for all
conservation periods.
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Introduction
The technique of freezing the sperm has undergone

slow development over the past decades, fertility is
reduced to 50% after freezing due to decreased sperm
permeability in egg membranes, as well as the low rate
of movement and the high percentage of dead sperm
(Nur et al., 2005), the addition of dilutions to semen
without knowledge of the effect of dilute type and its
components leads to deterioration of the characteristics
of diluted semen and low percentage of live sperm. The
researchers resorted to adding glycerol or other
ingredients such as egg yolks, albumin, milk and soybean
extract as dilators, minimize the negative effects of

freezing on sperm and may provide protection (Al-Ahmad
et al., 2008). The freezing process leads to a changes
series in the integrity of the acrosome, the plasma
membrane of the sperm and damage to the genetic
material (Aitken et al., 1985; Vishwanath et al., 2000),
the damage may occur during the freezing process to
cold shock, ice crystals, oxidative stress, and change in
the osmotic pressure, reorganization of lipoproteins within
cell membranes (Bailey et al., 2000). The continuous
and free production of active oxygen species by dead,
deformed and immature sperm, as well as the result of
freezing and liquefaction of semen, accompanied by low
concentrations of antioxidants in sperm plasma and sperm
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diluents leading to an oxidative stress on the sperm cell
(Sikka, 2004), the increased production of ROS also leads
to lipid oxidation of the sperm cell membrane as well as
damage and destruction of DNA (Sariozkan et al., 2009).

The current study was conducted to determine the
use of low-density lipoproteins (LDL), extracted and
extracted in lyophilization of egg yolks in some of the
Holstein’s sperm traits.

Materials and methods
In this experiment, four bulls were trained to collect

artificial semen (V) Artificial Vagina (IV) between the
ages of 4-3 years and body weight between 800-600 kg/
bull, was conducted from December 2017 to January
2019, with three stages. The first phase; from December
2017 to the end of February 2018, in the laboratory of
viruses Department of diagnosis, plant protection
Department in the Abu Ghraib district, northwest of
Baghdad, for the purpose of extracting low density
lipoproteins (LDL) from fresh eggs through several
sequential steps, it was purified and packaged in sealed
and sterile containers and kept refrigerated until it was
lyophilizated. The second phase; the experiment was in
March 2018, In Al-Kendi company for vaccines and assets
located in the Abu Ghraib district, where lipoproteins and
LDL were filled in the case of liquid in sterile packs, it
entered the dry-freeze device, It is the process of drawing
moisture out of the material and turning it into dry powder,
The moisture content of liquid LDL was 67%, (LDL)
weight and weight after the harvest, the difference
between the two weights was the loss of moisture. The
third stage; was conducted at the Artificial Insemination
Center in Abu Ghraib, which is affiliated to the General
Company for Livestock Services (25 km west of
Baghdad) from March to the end of May (2018). The
semen was collected from the bulls and divided into 2 ml/
group trials and then frozen, collect semen with artificial
vagina with 2 ejaculation/bull/week, the ejaculate collected
number during the duration of the experiment was 28
ejaculates and the rate of 7 ejaculates/bull for the first
experiment, an average of 56 ejaculates during the period
of research, 2ml of semen/bull was taken to collect the
spermed pool for the purpose of removing the individual
differences between bulls, , After which tests were carried
out to evaluate the sperm through collective movement,
individual movement and the percentage of sperm live,
dead and abnormalities.

Experimental data were statistically analyzed using
the Completely Randomized - Design CRD, in a factorial
experiment to study the effects of the coefficients for
each time and the duration of conservation and overlap

between them, and use of the statistical program for the
ready (statistical package for the social assets) SPSS.

Results
Individual motility

The results of the present study showed a significant
effect of (P0.05) due to reduced LDL replacements of
egg yolk in semen dilution of the treatments compared to
control group in the individual movement ratio of the
sperm, a significant superiority of the first treatment with
L-LDL (6.4%) on the rest of the treatment and control
treatment after 48 hours of freezing, (42.86 ± 4.O6, 3.31
± 52.14) within a period of (2h, 4h) (Table 1), while no
significant differences were observed between the second
(L-LDL 4.8) and the third (L-LDL 3.2), as well as the
treatment of control within periods equal to (2h, 4h), (3.33
± 3.23, 2.31 ± 37.14, 32.14 ± 2.83, 2.63 ± 37.14 and
32.86 ± 3.O2, 2.83 ± 37.14) respectively (Table 1), there
were significant differences (P<0.05) for the first
treatment of the individual sperm ratio of the Holstein
bulls after the first month of freezing, (31.43 ± 2.76, 2.91
± 38.57) on the second treatment within the period (2h),
the third within a period of (2h, 4h) where it reached
(27.86 ± 3.17 and 3.24 ± 25.71, 2.51 ± 30.00), respectively,
while there were no significant differences between the
first treatment and the treatment of control and within
periods of (2h, 4h), (31.43 ± 2.76, 2.91 ± 38.57, 32.86 ±
3.02, 2.83 ± 37.14) respectively, as well as the second
treatment within a period of (4h), reaching (3.46 ± 35.00),
no significant differences in the ratio of individual
movement after the second month of freezing between
the first treatment and the second treatment within a period
equal to (2h, 4h), (3.39 ± 29.29, 3.81 ± 26.43, 1.92 ±
30.00 ± 2.77 ± 25.00) respectively, while there were
significant differences between the first treatment and
the third treatment within the equivalent of (2h), (2.77 ±
25.00 and 3.31 ± 22.86) respectively, as well as with
treatment of equalizer control intervals (2h, 4h), (32.86 ±
3.02, 2.83 ± 37.14), (48 hr, 1 hr and 2 hr) for the first
treatment in the ratio of individual movement of the sperm
within a period equal to (2h, 4h), as well as the second
and third treatment and the equalization periods (2h, 4h),
add the lyophilization LDL to replace the egg yolk in sperm
diluents (1 month, 2 months) compared with the control
treatment and within periods of 2h, 4h, 4-hour clear mental
superiority of all treatments, as well as control treatment
and all freezing periods.
Live sperms percentage

The results of the study showed that there were
significant differences in the first treatment in live sperm
ratios on the rest of the treatments, as well as control
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treatment within the period of 2h, 4h (57.57 ± 2.58, 2.60
± 66.61) within 48 hours of freezing (Table 2) While no
significant differences were observed between the second
treatment and the third treatment, as well as the treatment
of control within periods equal to (2h, 4h). It was found
that one month after the freezing period, the first treatment
of the remaining treatments in the live sperm ratio of the
Holstein bulls followed by the second and third treatments
and within the period (2h, 4h) continued to reach (46.37
± 1.81, 2.20 ± 53.84 and 43.14 ± 2.04 , 2.43 ± 52.90 and
39.79 ± 1.51, 2.63 ± 43.36), respectively. There were no
significant differences between the first treatment and
the control treatment (46.37 ± 1.81, 2.20 ± 53.84, 46.60
± 2.33 ± 2.33 ± 51.50) and at intervals of 2h and 4h
respectively. After 2 months, there were significant
differences between the treatments and the control
treatment in the live sperm ratio. The control treatment
of the first, second and third treatments was higher within
the period of 2h (44.90 ± 2.29 and 1.91 ± 38.91 and 39.89
± 1.71) , 3.14 ± 34.36), respectively. While we did not

notice significant differences between the first and second
treatment and treatment of control within the period of
(4h). There were significant differences between all
treatments and treatment of control during maintenance
periods (48 hours, 1 month and 2 months) and within
different periods (2h, 4h). It was found that the period of
storage after 48 hours of freezing was higher than the
rest of the periods. A 4-hour period was found to be
superior to a 2-hour period in all treatments, as well as
control treatment and within different conservation
periods.
Sperms head abnormalities

The results of the analysis showed significant
differences in the rate of head abnormalities at freezing
for 48 hours after the addition of LDL to the semen
dilutions in the first, second and third treatment compared
with control treatment and within the period of (2h, 4h) ).
The highest treatment was found in the second treatment,
followed by the third treatment, followed by the first

Table 1: Effect of added LDL to TRIS dilution in percentage of individual movement of the Holstein bulls sperm after treatment
and within a period of 4h, 2h and for different periods of freezing (mean ± standard error).

Treatments Equal duration Freezing duration
After 48 hours After 1 month After 2 month

(T1) 2h 4.06 ± 42.86 Aa 2.76 ± 31.43 Ab 2.77 ± 25.00 Bc
%6.4 Con. L-LDL 4h 3.31 ± 52.14 Aa* 2.91 ± 38.57 Ab* 1.92 ± 30.00 Bc*

(T2) 2h 3.23 ± 33.57 Ba 3.17 ± 27.86 Bb 3.81 ± 26.43 Bb
%4.8 Con. L-LDL 4h 2.31 ± 37.14 Ba* 3.46 ± 35.00 Ab* 3.39 ± 29.29 Bc*

(T3) 2h 2.83 ± 32.14 Ba 3.24 ± 25.71 Bb 3.31 ± 22.86 Cc
%3.2 Con. L-LDL 4h 2.63 ± 37.14 Ba* 2.51 ± 30.00 Bb* 2.51 ± 27.86 Bc*

(Control) 2h 3.02 ± 32.86 Ba 3.02 ± 32.86 Aa 3.02 ± 32.86 Aa
%20 Egg yolks 4h 2.83 ± 37.14 Ba* 2.83 ± 37.14 Aa* 2.83 ± 37.14 Aa*

The capital letters within one column indicate significant differences between equalization and freezing levels, small letters
within one row indicate significant differences between freezing periods, * Indicates significant differences between
the equal duration. L-LDL; Lyophilized Low density Lipoproteins.

Table 2: Effect of added LDL to TRIS dilution in percentage of Live sperms percentage of the Holstein bulls sperm after
treatment and within a period of 4h, 2h and for different periods of freezing (mean±standard error).

Treatments Equal duration Freezing duration
After 48 hours After 1 month After 2 month

(T1) 2h 2.58 ± 57.57 Aa 1.81 ± 46.37 Ab 1.91 ± 38.91 Bc
%6.4 Con. L-LDL 4h 2.60 ± 66.61 Aa* 2.20 ± 53.84 Ab* 1.70 ± 43.31 Ac*

(T2) 2h 2.49 ± 48.11 Ba 2.04 ± 43.14 ABb 1.71 ± 39.89 Bc
%4.8 Con. L-LDL 4h 2.71 ± 58.42 Ba* 2.43 ± 52.90 Ab* 1.81 ± 49.31 Ac*

(T3) 2h 1.63 ± 45.14 Ba 1.51 ± 39.79 Bb 3.14 ± 34.36 Bc
%3.2 Con. L-LDL 4h 2.08 ± 52.04 Ca* 2.63 ± 43.36 Bb* 2.81 ± 39.22 Bc*

(Control) 2h 2.08 ± 49.53 Ba 2.33 ± 46.60 Ab 2.29 ± 44.90 Ab
%20 Egg yolks 4h 1.96 ± 56.41 BCa* 2.33 ± 51.50 Ab* 2.13 ± 48.70 Ab*

The capital letters within one column indicate significant differences between equalization and freezing levels, small letters
within one row indicate significant differences between freezing periods, *Indicates significant differences between
the equal duration. L-LDL; Lyophilized Low density Lipoproteins.
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treatment within (2h), where it reached (8.45 ± 0.58, 7.80
± 0.47 and 7.20 ± 0.35), respectively (Table 3). There
were significant differences (Pd”0.05) in the rate of head
deformity of the sperm of the Holstein bulls after the
first month of freezing. The second treatment and the
third treatment were superior in the rate of head
deformities on the first treatment within a period of (2h,
4h) 0.52, 7.78 ± 0.53, 9.67 ± 0.60, 7.46 ± 0.51 and 8.91 ±
0.64, ± 7.00 ± 0.36), respectively (Table 11). While the
highest percentage of deformities in the treatment of
control and within the period of (2h), which amounted to
(10.85 ± 0.51).

There were significant differences (R05.05) in the
rate of head deformities after the second month of
freezing. The control treatment in the rate of head
deformities exceeded all treatments within a period of 2h
(11.27 ± 0.52). The lowest treatment was the first
treatment followed by the third treatment within the period
(4h) at (7.31 ± 0.33 and 8.47 ± 0.49) respectively (Table
11). There were significant differences between freezing

periods within the single treatment as well as control
treatment. It was also observed that a period of (4h) was
superior to obtain the lowest rate of head-to-head
deformities in all treatments as well as in control
treatment.
Total sperm abnormalities

A significantly affect (P<0.05) in total malformation
as a result of the addition of LDL to the diluted (Tris)
when frozen and for different periods. The results showed
that after 48 hours of freezing, the ratio of total deformities
in the first treatment was reduced within 2h and 4h (22.66
± 0.78, 17.44 ± 0.70). (26.47 ± 0.97, 20.43 ± 0.74 and
26.13 ± 0.95, 19.59 ± 0.73), respectively, while the control
treatment was superior in the highest percentage of sperm
defects on all experimental factors (2h, 4h) at 30.53 ±
0.70, 23.86 ± 0.81 (Table 14). On the other hand, the
results showed that after the first month of freezing, there
were significant differences between the treatments and
the control treatment. The lowest treatment was found
in the first treatment within the period (2h, 4h) with 27.47

Table 3: Effect of added LDL to TRIS dilution in Sperms head abnormalities percentage of the Holstein bulls sperm after
treatment and within a period of 4h, 2h and for different periods of freezing (mean ± standard error).

Treatments Equal duration Freezing duration
After 48 hours After 1 month After 2 month

(T1) 2h 0.35 ± 7.20 Cb* 0.64 ± 8.91 Ba* 0.5 ± 9.50 Ca*
%6.4 Con. L-LDL 4h 0.38 ± 5.37 Bb 0.36 ± 7.00 Ca 0.33 ± 7.31 Ca

(T2) 2h 0.58 ± 8.45 ABb* 0.52 ± 9.67 ABa* 0.55 ± 10.47 Ba*
%4.8 Con. L-LDL 4h 0.45 ± 6.55 Cb 0.53 ± 7.78 ABa 0.44 ± 8.86 ABa

(T3) 2h 0.47 ± 7.80 BCb* 0.60 ± 9.67 ABb* 0.57 ± 10.55 Ba*
%3.2 Con. L-LDL 4h 0.35 ± 5.83 Bc 0.51 ± 7.46 BCb 0.49 ± 8.47 BCa

(Control) 2h 0.46 ± 9.43 Ab* 0.51 ± 10.85 Aa* 0.52 ± 11.27 Aa*
%20 Egg yolks 4h 0.40 ± 7.33 Ab 0.56 ± 8.84 Aab 0.48 ± 9.53 Aa

The capital letters within one column indicate significant differences between equalization and freezing levels, small letters
within one row indicate significant differences between freezing periods, *Indicates significant differences between
the equal duration. L-LDL; Lyophilized Low density Lipoproteins.

Table 4: Effect of added LDL to TRIS dilution in Total sperm abnormalities percentage of the Holstein bulls sperm after treatment
and within a period of 4h, 2h and for different periods of freezing (mean ± standard error).

Treatments Equal duration Freezing duration
After 48 hours After 1 month After 2 month

(T1) 2h 0.78 ± 22.66 Cb* 1.02 ± 27.47 Ca* 0.76 ± 28.71 Ca*
%6.4 Con. L-LDL 4h 0.70 ± 17.44 Cb 0.87 ± 21.41 Ca 0.74 ± 22.57 Ca

(T2) 2h 0.97 ± 26.47 Bb* 0.78 ± 31.39 Ba* 0.83 ± 32.77 Ba*
%4.8 Con. L-LDL 4h 0.74 ± 20.43 Bc 0.84 ± 24.56 Bb 0.74 ± 27.10 Ba

(T3) 2h 0.95 ± 26.13 Bb* 1.13 ± 30.36 Ba* 0.95 ± 32.87 Ba*
%3.2 Con. L-LDL 4h 0.73 ± 19.59 Bb 1.17 ± 24.10 Ba 0.82 ± 26.43 Ba

(Control) 2h 0.70 ± 30.53 Ab* 0.81 ± 34.87 Aa* 0.75 ± 36.53 Aa*
%20 Egg yolks 4h 0.81 ± 23.86 Ab 0.88 ± 28.51 Aa 0.70 ± 30.46 Aa

The capital letters within one column indicate significant differences between equalization and freezing levels, small letters
within one row indicate significant differences between freezing periods, * Indicates significant differences between
the equal duration. L-LDL; Lyophilized Low density Lipoproteins.
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± 1.02, 21.41 ± 0.87 (Table 4). After the second month
of freezing, significant differences were found between
the treatments and the treatment of control, the highest
percentage of total deformities in the treatment of control
and the lowest proportion of the first treatment within
periods of 2h, 4h. As for the different periods of freezing,
there was a significant effect between the coefficients
as well as the treatment of control. There was also a
significant difference between the equalization periods,
with a period of 2 hours exceeded the total deformity
rate over a period of 4 hours and all transactions.

Discussion
The benefit of using Lyophilized LDL derived from

egg yolks is that this material has the ability to protect
against cold shock damage and has improved fertility
capacity (Anton, 2007), isolate and purify the LDL from
the egg yolk, and then use it as a base material (Moussa
et al., 2002), in this study, Lyophilized LDL was added
with different concentrations (6.4, 4.8, 3.2)g/100 ml in
the dilution solution and the same sperms, (48 hours, 1
month, 2 months) as an alternative to a full egg yolk,
Showing his active role in activating the sperms. In this
study, (6.4%) Lyophilized LDL was shown to have
improved the cell characteristics of these frozen sperm,
led to the superiority of most qualities in the percentage
of individual movement, another advantage of using
Lyophilized LDL is the low percentage of mutated sperm
in the Holstein rats compared to the control treatment,
this is due to the importance of separation of the particles
in the egg yolk responsible for protection of the sperm
from the impact of cold shock, for use in solutions dilute
the semen of many animals, such as bulls (Moussa et
al., 2002), dogs (Bencharif et al., 2008), pigs (Jiang et
al., 2007), goats (Al-Ahmad et al., 2008) and horses
(Pillet et al., 2011). The reasons for the increase in the
sperm percentage of the safe because the molecules of
this material protective role to protect sperm cells from
the potential harmful effects during the methods of work
and preparation, as these molecules follow mechanisms
to achieve stability in the proportion of safety membrane
plasma (Gergatz, 2007), these were all of the following:
The first; Isolation and stopping the effectiveness of
proteins in the sperm plasma Binder of sperm protein
(BSP), LDL molecules interact with these proteins by
interacting with a complex component (LDL-) (BSP)
proteins, which in turn prevents BSP from merging with
the cell’s plasma membrane and causing these proteins
to damage and damage to the surface Cell by pulling and
adsorption of cholesterol and phospholipids, this fast
interactive mechanical remains constant and is not

affected by temperature change during conservation
because it has the ability to achieve stability in the
structure of the plasma membrane (Manjunath et al.,
2002). Second; it shows that the return phospholipids of
the LDL molecules compensate for the loss of
components. This reduces the sensitivity of the sperm
cells to the negative effect during the exposure of the
cryinjery caused by the low temperature during changes
in the cell membrane during the freezing phase. The
change in cycle led to the transformation of the nature of
the clay into the crystalline state (Graham and Foot, 1987).
Third; The partial LDL is damaged and destroyed during
the process of freezing, resulting in the release of
phospholipids and cholesterol to be a film thin layer on
the outer surface of the plasma membrane of the sperm
(Quinn and Chapman, 1980).
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