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ABSTRACT 
This study aimed to evaluate the efficacy of semen filtration using two 

different grades of Sephadex in enhancing the quality of low-grade ejaculates from 
Holstein bulls, in combination with antioxidant supplementation. Semen samples 
were collected from eight Holstein bulls over a period of eight weeks and 
subsequently divided into four experimental groups. The first group included SG5, 
SG6, and SG7, in which low-quality spermatozoa were filtered using Sephadex G-15. 
The second group consisted of SG8, SG9, and SG10, where low-quality spermatozoa 
were filtered using Sephadex G-25. A third group (SG1), comprising unfiltered low-
quality semen, served as the negative control. Finally, a group of high-quality semen 
samples (SG2) was designated as the positive control. Groups SG3, SG6, and SG9 
were supplemented with a combination of two amino acids (20 mM glycine and 1 
mM glutamine), whereas groups SG4, SG7, and SG10 received a supplementation of 
0.2 mM vitamin E and 0.8 mg/mL omega-3 fatty acids. Groups SG5 and SG8, which 
underwent filtration without any supplementation, served as control subgroups. The 
results demonstrated a significant improvement (P ≤ 0.01) in sperm motility, viability, 
normal morphology, acrosome integrity, and plasma membrane integrity in the groups 
filtered through Sephadex (SG5, SG6, SG7, SG8, SG9, and SG10) following both 
cooling and cryopreservation. Moreover, groups SG4, SG7, and SG10 showed a 
significant improvement (P ≤ 0.01) in sperm motility, viability, and plasma membrane 
integrity compared to the control groups SG8 and SG1. It can be concluded that 
sperm filtration is an effective method for reducing dead and abnormal sperm, as well 

as cellular debris, in low-quality ejaculates of Holstein bulls. 
 Keywords: bulls, antioxidants, sephadex, cryopreservation, sperm filtration. 

 

INTRODUCTION 

Globally, livestock production relies almost entirely on artificial insemination 

using cryopreserved semen due to its efficiency and the associated economic benefits 
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[40]. However, cryopreservation of spermatozoa reduces their fertilization capacity 

and viability. Therefore, to maintain high fertility rates, a higher concentration of 

spermatozoa is required for artificial insemination compared to the use of fresh semen 

[31]. During the cryopreservation process, spermatozoa are subjected to physical and 

chemical damage, including disruptions to the plasma membrane, as well as structural 

and molecular impairments, which collectively lead to reduced sperm viability and 

motility. These alterations contribute to oxidative stress [32]. Oxidative stress 

primarily arises from the excessive production of reactive oxygen species (ROS), 

which results from an imbalance in the redox state within the seminal plasma [1]. This 

imbalance disrupts spermatozoa's cellular homeostasis, damaging critical cellular 

components such as proteins and nucleic acids, including DNA and RNA. 

Consequently, this oxidative damage impairs sperm motility, acrosomal reaction, and 

fertilization capacity [34]. Common strategies to improve the quality of cryopreserved 

semen for artificial insemination include the addition of antioxidants or cryoprotective 

agents [6], as well as employing alternative cryopreservation techniques such as 

vitrification or controlled-rate freezing [45].  

Seminal plasma naturally contains various substances and factors with 

antioxidant activity, including enzymatic antioxidants such as superoxide dismutase 

(SOD), which exhibits antioxidant activity by catalyzing the dismutation of two ROS 

molecules [16], glutathione peroxidase (GPx), and glutathione reductase (GR), as well 

as non-enzymatic antioxidants such as methionine and vitamins E and C [6]. 

However, the endogenous levels of these antioxidant substances are insufficient to 

counteract the effects of oxidative stress that occur during cryopreservation [47]. 

Therefore, reducing the concentration of reactive oxygen species (ROS) is essential 

for preserving sperm motility and viability [48]. One compound with notable 

antioxidant properties is melatonin, which helps maintain sperm integrity and function 

[27, 29, 33, 35, 44]. Additionally, vitamins play a significant role in mitigating 

oxidative stress [37]. For example, ascorbic acid (vitamin C) reduces Fe³⁺ to Fe²⁺, 

leading to subsequent reactions with oxygen and hydrogen peroxide [9].  

Vitamin E is a lipophilic compound that protects the fatty acids in sperm 

membranes from oxidative damage [3]. It reacts with free radicals approximately 

1,000 times faster than polyunsaturated fatty acids (PUFAs), halting lipid 

peroxidation [13]. In the absence of vitamin E, PUFAs undergo oxidation readily, 

leading to the formation of hydrogen peroxide and additional free radicals [20]. 

Including vitamin E in semen extenders for rams has been shown to preserve 

mitochondrial function and plasma membrane integrity, thereby enhancing semen 

quality post-thaw [41]. Moreover, the addition of 1 mg/mL of vitamin E to bull semen 

extenders has been associated with improved sperm motility and viability following 

cryopreservation for 96 hours [36]. Numerous studies have confirmed that specific 

amino acids are critical antioxidants, including heptaurine, glutamine, cysteine, 

taurine, histidine, proline, and glycine. These compounds have been shown to reduce 

DNA damage in ram spermatozoa. For instance, the addition of 1, 2, and 4 mM of 

ergothioneine has been demonstrated to decrease DNA fragmentation in sperm 

following cryopreservation, primarily by scavenging free radicals and mitigating 

oxidative stress [14, 46]. 

Another strategy to improve the quality of cryopreserved semen for artificial 

insemination involves sperm filtration using conventional techniques such as density 

gradient centrifugation [28], glass wool filtration [18, 39], swim-up [11, 18], or 

magnetic-activated cell sorting (MACS; 10). These methods can be applied b efore or 
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after cryopreservation to enhance sperm viability and fertilizing capacity by 

selectively removing dead and immotile spermatozoa under minimal stress conditions 

[38]. Sephadex columns represent a cost-effective and straightforward method for 

sperm filtration by retaining immotile spermatozoa and preventing their passage 

through the column while allowing progressively motile spermatozoa to pass through 

[5, 19]. Based on this premise, the present study aimed to evaluate the effectiveness of 

two types of Sephadex in combination with the addition of a mixture of glutamine, 

glycine, vitamin E, and omega-3 fatty acids to a Tris-based extender for improving 

sperm viability during cryopreservation. 

 

MATERIALS AND METHODS 
Experimental animals and design 

This study was carried out at the Department of Artificial Insemination 

pertaining to the Directorate of Animal Resources, Ministry of Agriculture, Abu-

Ghraib, Baghdad, during the period from January 2023 to May 2023 using 8 Holstein 

bulls. Both poor fresh semen n=4 bulls and good fresh semen quality n=4 bulls were 

collected via artificial vagina at two ejaculates\ bull /week semen with less than 50% 

motility is considered low quality semen, while semen higher than 50% is considered 

good quality semen . The groups was filtered with Sephadex G15 are SG5, SG6 and 

SG7 and the groups filtered with Sephadex G25 are SG8, SG9 and SG10. A group left 

unfiltered considered as a negative control group SG1, A good quality bulls as a 

positive control group SG2. The groups SG3, SG6 and SG9 was supplemented with a 

mixture of two amino acids 20 mM glycine + 1 mM glutamine, while groups SG4, 

SG7 and SG10 was supplemented with a mixture of 0.2 mM vitamin E + 0.8 mg/ml 

omega3. The groups SG5 and SG8 were left without supplementation and regarded as 

a control groups.  

 

Semen parameters  
Sperm's cell individual motility percentage evaluated according to the method 

described by Srivastava and Pande [43]. Live sperm percentage was estimated 

according to the methods described by Hancock [17]. Abnormal sperm percentage 

was determined according to the methods described by Forouzanfar et al. [16] using 

eosin nigrosine staining technique with similar slide for live sperm estimation, sperm 

plasma membrane [22] and acrosome integrity [15] sephadex filtration was done 

according to the method described by Ahmad et al [2]. DNA damage and 

malondialdehyde concentrations according to [43]. 

 

Statistical analysis 
Statistical analysis conducted using SAS program based on a design 

completely randomized design (CRD) to study the effect of different factors on semen 

characteristics. To compare means, we used   Duncan's   multiple range test. The 

statistical models for comparison among groups was as follows: 

Yij = μ + Ti + eij 

where  Yij = dependent variable pertaining to the j observation of the i treatment 

 μ = overall mean   

Ti = effect of i treatment   

eij = error term 
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RESULTS AND DISCUSSION 
Post-cooling results of sperm motility percentage showed that group SG2 was 

significantly (P≤0.01) higher than other groups, while group SG1 was the lowest one 

(Table 1). The groups Sg5-SG10 recorded significant increase (P≤0.01) in sperm 

motility as compared to SG1 and SG3 groups, and group SG4 had higher (P≤0.01) 

sperm motility than SG1 (Table 1). Higher (P≤0.01) live sperm percentage was 

observed in group SG2, while SG1 recorded the lowest group (Table 1). The groups 

SG5-SG10 exhibited a significant increase (P≤0.01) compared to SG1 and SG3 

groups, and SG4 recorded a significant increase (P≤0.01) compared with SG1 group 

in live sperm percentage (Table 1). Sperm normal morphology percentage revealed 

that SG1 group was the lowest, and groups  5GS - 10GS  higher (P≤0.01) than SG1 

and SG3 groups (Table 1). Moreover, group SG4 recorded higher (P≤0.01) sperm 

normal morphology than the SG1 group, and the group SG2 was the highest 

percentage compared to all groups (Table 1). Morphological assessment is important 

semen parameter due to its relation to fertility rate in cattle [26] pigs [46] and horses 

[23]. Abnormal sperm decreases fertility rate by affecting the sperm's fertilizing 

ability and motility [25].  

`Sperm acrosome integrity was higher (P≤0.01) in groups 5GS -SG10 

compared with the SG1 and SG3 groups.  A significant (P≤0.01) increase was 

observed in group SG10 compared with SG8 and SG5 groups (Table 1). Sperm 

plasma membrane integrity was greater in SG5 – SG 10 compared with the SG1 and 

SG3 groups, and the SG4 group recorded higher plasma membrane integrity than the 

SG1 group (Table 1). 

 

Table 1: Effect of Sephadex filtration technique and adding of antioxidants on 

post-cooling semen quality of Holstein bulls (means ±SE). 

Plasma 

membrane 

integrity (%) 

Acrosome 

integrity  

(%) 

Sperm 

normal 

morphology  
%) ) 

Live 

 sperm  

)%( 

Sperm 

motility 

%) ) 
Group 

d 64.28±1.53 d 69.12±1.37 e 83.51±0.48 d 63.29±1.32  e 29.37±1.13 SG1 
a 89.65±0.65 a 92.97±0.83 a 96.45±0.36 a 86.03±0.73 a 52.85±1.48 SG2 

cd 67.26±1.34 d  71.21±1.37  de 84.96±0.92 d 65.21±2.60  e 29.00±1.00 SG3 
bc 72.45±1.22 c 76.89±1.10 cd 86.28±0.47 c 69.30±1.50 d 35.00±1.82 SG4 
b 73.20±0.83 bc 78.92±1.28 cd 86.54±0.43 bc 70.36±1.18 cd 39.28±2.29 SG5 

b 74.37±0.67 bc 79.80±1.39 bc 86.95±0.56 bc 71.79±2.21 cd 38.57±2.60 SG6 
b 76.59±0.62 bc 81.36±1.00 bc 87.45±0.43 b 74.45±2.26 bc 40.71±2.54 SG7 
bc 72.02±1.59 c 76.59±1.48 bc 88.06±1.16 bc 70.37±3.75 bc 40.00±1.54 SG8 
b 73.80±2.65 bc 78.85±1.01 bc 88.20±0.72 bc 71.82±1.92  cd 38.57±2.10  SG9 
b 76.29±2.77 b 83.06±1.18 b 88.74±0.66 bc 73.53±2.55 b 44.28±1.70  SG10 

P≤0.01 P≤0.01 P≤0.01 P≤0.01 P≤0.01 Level of 

significance 
SG1= poor semen quality (Tris); SG2= good semen quality (Tris); SG3= SG1+(glutamine-glycine) , 

SG4=  SG1+ vit.E+Omega3; SG5 =Sephadex G15; SG6= SG5+ glutamine-glycine ; SG7=SG5+ vit.E-

Omega3; SG8=Sephadex G25 ; SG9= SG8+ glutamine +glycine ; SG10= SG8+ vit.E+ omega3.  
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Post-cryopreservative sperm motility showed that groups SG5-SG10 were 

significantly higher (P≤0.01) than those of groups SG1 and SG3. The groups SG7 and 

SG10 were significantly higher than SG5 and SG8. Further, SG4 group exhibited 

greater (P≤0.01) sperm motility percentage than those of SG1 and SG3 groups (Table 

2). The live sperm percentage were higher (P≤0.01) in groups SG5 – SG10 than those 

of SG1 and SG3. The groups SG10 and 7GS  exhibited greater (P≤0.01) live sperm 

percentage than SG8 and SG5 (Table 2). The live sperm percentage of group SG4 was 

significantly (P≤0.01) higher than those of SG1, non-significant difference found 

between the SG1 and SG3 (Table2). The percentage of sperm with normal 

morphology was significantly higher (P ≤ 0.01) in groups SG5 through SG10 

compared to group SG1 (Table 2). Notably, the SG10 group demonstrated a 

significantly greater (P ≤ 0.01) proportion of normally shaped sperm compared to the 

SG8 group. Furthermore, the normal morphology percentage in group SG4 was 

significantly higher (P ≤ 0.01) than in both SG1 and SG3. However, no significant 

difference was observed between SG1 and SG3 in this parameter (Table 2). A 

significantly higher acrosome integrity percentage (P ≤ 0.01) was observed in group 

SG4 compared to SG1, whereas no significant difference was detected between 

groups SG1 and SG3 in this parameter (Table 2). Additionally, groups SG5 through 

SG10 exhibited significantly higher (P ≤ 0.01) acrosome integrity percentages relative 

to SG1. Among these, group SG7 showed a significantly greater (P ≤ 0.01) percentage 

than SG5. Moreover, group SG10 demonstrated a significantly higher (P ≤ 0.01) 

acrosome integrity percentage compared to SG8 (Table 2). No significant differences 

were observed in plasma membrane integrity percentage between groups SG1 and 

SG3 (Table 2). However, group SG4 exhibited a significantly higher percentage       

(P ≤ 0.01) compared to SG1. Groups SG5 through SG10 showed significantly greater 

(P≤ 0.01) plasma membrane integrity percentages than both SG1 and SG3. 

Furthermore, groups SG7 and SG10 demonstrated significantly higher (P≤ 0.01) 

percentages than SG5 and SG8 (Table 2). 

 
Table 2: Effect of Sephadex filtration technique and adding of antioxidants on post-

cryopreserved semen quality of Holstein bulls (means ±SE). 

Plasma 

membrane 

integrity(%) 

Acrosome 

integrity 

(%) 

Sperm normal 

morphology 
%) ) 

Live sperm  

%()  

Sperm motility 

%) ) 
Group 

e 50.89±1.43 e 57.85±0.86 d 73.75±0.55 e 50.10±1.20  f 20.62±1.75 SG1 
a 80.84±1.07 a 85.21±0.71 a 90.83±0.53 a  78.62±0.85 a 47.50±0.94 SG2 

e 53.66±1.68 e 58.10±2.98 d 76.03±2.46 e 53.03±2.06 f  22.50±1.11 SG3 

cd 65.19±1.57 d 69.02±1.46 c 80.29±1.14 d 61.71±1.68 e 30.62±1.75 SG4 
d 63.19±1.25 d 68.10±1.05 c 80.04±0.96 d 61.32±1.13 de  33.57±2.60 SG5 
cd 64.64±0.92 cd 69.53±1.39 bc 81.12±0.51 cd 62.60±3.33 cd 35.00±2.88 SG6 
bc 68.34±0.85 bc 72.57±1.27 bc 81.86±0.57 bc 66. 48±2.23 bc 38.57±2.60 SG7 
cd 64.06±1.00 d 67.96±1.12 c 79.15±0.70 d  61.81±2.83 d  34.16±2.00 SG8 

bcd 67.19±0.66 cd 71.54±1.02 c 80.51±0.68 bcd  64.07±2.79 cd  35.00±1.82 SG9 
b 71.23±0.89 b 76.54±1.04 b 83.39±0.52 b 68.15±2.73 b 40.83±1.53 SG10 

P≤0.01 P≤0.01 P≤0.01 P≤0.01 P≤0.01 Significant 

SG1= poor semen quality (Tris); SG2= good semen quality (Tris) ; SG3=  SG1+(glutamine-glycine) , SG4=  SG1+ 

vit.E+Omega3; SG5 =Sephadex G15; SG6= SG5+ glutamine-glycine ; SG7=SG5+ vit.E-Omega3; SG8=Sephadex 

G25 ; SG9= SG8+ glutamine +glycine ; SG10= SG8+ vit.E+ omega3.  
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 DNA integrity, malondialdehyde and total antioxidants concentrations 
     The results indicated that group SG2 had the highest percentage of DNA-intact 

sperm, whereas group SG1 exhibited the lowest (Figure 1). Groups SG5 through 

SG10 demonstrated significantly higher percentages of DNA-intact sperm (P ≤ 0.05) 

compared to groups SG1 and SG3 (Figure 1). Malondialdehyde (MDA) 

concentrations were significantly lower (P ≤ 0.05) in groups SG5 through SG10 

compared to SG1 (Figure 2). In contrast, the total antioxidant concentrations showed 

no significant differences between filtered and unfiltered semen groups (Figure 3). 

 
Figure 1: Effect of Sephadex filtration technique and addition of antioxidants on the 

sperm DNA integrity of Holstein bulls. 
  

SG1= poor semen quality (Tris); SG2= good semen quality (Tris); SG3= SG1+(glutamine-glycine) , 

SG4=  SG1+ vit.E+Omega3; SG5 =Sephadex G15; SG6= SG5+ glutamine-glycine ; SG7=SG5+ vit.E-

Omega3; SG8=Sephadex G25 ; SG9= SG8+ glutamine +glycine ; SG10= SG8+ vit.E+ omega3. 

 

 

 
 
Figure 2: Effect of Sephadex filtration technique and adding of antioxidants on the 

malondialdehyde concentrations in seminal plasma of Holstein bulls.  
SG1= poor semen quality (Tris); SG2= good semen quality (Tris); SG3= SG1+(glutamine-glycine) , 

SG4=  SG1+ vit.E+Omega3; SG5 =Sephadex G15; SG6= SG5+ glutamine-glycine ; SG7=SG5+ vit.E-

Omega3; SG8=Sephadex G25 ; SG9= SG8+ glutamine +glycine ; SG10= SG8+ vit.E+ omega3.  
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Figure 3: Effect of Sephadex filtration technique and addition of antioxidants on the 

total antioxidant concentrations in the seminal plasma of Holstein bulls. 
SG1= poor semen quality (Tris); SG2= good semen quality (Tris); SG3= SG1+(glutamine-glycine), 

SG4=  SG1+ vit.E+Omega3; SG5 =Sephadex G15; SG6= SG5+ glutamine-glycine ; SG7=SG5+ vit.E-

Omega3; SG8=Sephadex G25 ; SG9= SG8+ glutamine +glycine ; SG10= SG8+ vit.E+ omega3.  

 

Several types of Sephadex gel are produced, each designed for separating 

molecules based on size. These gels are classified into various grades (e.g., G-10, G-

15, G-25, G-50, G-75, G-100, G-150, G-200), according to their molecular weight 

exclusion limits. The lowest grade, G-10, is suitable for molecules with molecular 

weights not exceeding 700 Daltons, while the highest grade, G-200, is designed for 

molecules ranging from 5,000 to 250,000 Daltons [7]. The current findings, which 

show improved semen quality in groups separated using Sephadex G-15 (SG5, SG6, 

and SG7) and Sephadex G-25 (SG8, SG9, and SG10) compared to the negative 

control group (SG1), are consistent with the results reported by Singh et al. [42]. In 

their study, a significant increase (P < 0.05) was observed in post-thaw individual 

motility (42.75 ± 1.02%) in buffalo bull semen filtered through Sephadex, compared 

to unfiltered semen (29.50 ± 0.85%). Additionally, the percentage of live sperm was 

significantly higher in the filtered group (52.90 ± 1.30%) than in the unfiltered group 

(41.60 ± 0.88%), and the proportion of morphologically normal sperm was also 

significantly greater (84.90 ± 0.48% vs. 74.35 ± 1.18%, respectively). Our results are 

in agreement with those of Januskauskas et al. [21], who reported that the use of 

Sephadex G-15 significantly enhanced sperm individual motility both after 

equilibration and post-cryopreservation. Additionally, a significant increase (P < 0.05) 

in the percentage of live sperm was observed following both equilibration and 

cryopreservation. The current findings are consistent with those reported by Husna et 

al. [8], who demonstrated an increase in progressive sperm motility post-

cryopreservation in semen filtered with Sephadex G-15 (70 ± 2.23%) compared to 

unfiltered semen (57 ± 1.22%). Additionally, they observed a higher percentage of 

intact plasma membranes (75.6 ± 1.21% vs. 65.6 ± 1.17%), increased sperm vitality 

(67.6 ± 1.50%), and a significantly greater cleavage rate (44.5 ± 1.65%) in filtered 

semen compared to unfiltered semen (22.7 ± 1.67%). The current results are also in 

agreement with the findings of Alwaeli and Eidan [8], who reported significant 

improvements in semen quality following filtration with Sephadex G-15. Specifically, 
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they observed a significant increase in individual sperm motility (36 ± 3.23%), live 

sperm percentage (74.4 ± 5.1%), normal sperm morphology (97.5 ± 0.17%), 

acrosome integrity (73.1 ± 4.55%), and plasma membrane integrity (73.8 ± 4.0%) in 

filtered buffalo bull semen, compared to the unfiltered samples, which exhibited 

lower values for each respective parameter (25.71 ± 2.39%, 61.07 ± 4.51%, 92.57 ± 

0.50%, 56.32 ± 3.94%, and 55.1 ± 3.17%). These results highlight the efficiency of 

the Sephadex column in reducing the proportion of non-motile and dead sperm by 

selectively trapping them and preventing their passage through the column. This 

selective filtration reduces sources of free radical production and reactive oxygen 

species (ROS) [24], thereby enhancing the overall quality of the semen and improving 

its suitability for cryopreservation [19]. The present findings regarding vitamin E 

supplementation are consistent with those reported by Silva et al. [41], who 

demonstrated that the addition of Trolox, a water-soluble analog of vitamin E, to an 

egg yolk-based extender at concentrations of 60–120 μM significantly (P ≤ 0.05) 

improved plasma membrane integrity, progressive sperm motility, and mitochondrial 

function in ram spermatozoa. Concomitantly, Zhaku et al. [4] reported a significant 

reduction (P < 0.05) in reactive oxygen species (ROS) concentrations following the 

addition of a vitamin E analogue, compared to the control group. In support of these 

findings, Prastiyaa et al. [35] demonstrated that supplementation with 1 mg/mL of α-

tocopherol significantly improved (P < 0.05) sperm quality 24 hours post-thaw. 

Specifically, they observed increased individual motility (61.30 ± 3.88%) and live 

sperm percentage (77.85 ± 6.37%), along with a reduction in abnormal spermatozoa 

(3.41 ± 1.22%), compared to the control group values of 47.99 ± 2.85%, 71.22 ± 

6.19%, and 5.41 ± 1.22%, respectively. 

The current findings indicate that no significant differences were observed 

following supplementation with glycine and glutamine in groups SG3, SG6, and SG9 

compared to their corresponding control groups, SG1, SG5, and SG8, respectively. 

These results are consistent with those reported by Nazif et al. [30], who investigated 

the effects of various concentrations of glycine on bull semen and concluded that 

supplementation with 20 mM glycine had no significant effect on total sperm motility, 

viability, or plasma membrane integrity. The lack of significant effects observed in 

the current study may be attributed to the possibility that the concentrations of glycine 

and glutamine used were insufficient to confer effective protection to bull 

spermatozoa under cryopreservation conditions. 

 

Conclusion 
In conclusion, sperm filtration proved to be an effective method for removing 

dead and abnormal spermatozoa, as well as cellular debris, particularly in bulls with 

low-quality ejaculates. This reduction in contaminants helps to minimize the sources 

of ROS during semen cryopreservation, thereby enhancing semen quality for both 

cryopreservation and artificial insemination. Additionally, supplementation of semen 

extenders with a combination of vitamin E and omega-3 fatty acids demonstrated 

protective effects against oxidative stress. In contrast, the supplementation of glycine 

and glutamine showed no significant impact on semen parameters under the 

conditions tested. Further research is warranted using different concentrations of these 

amino acids to determine their optimal levels for improving semen quality in Holstein 

bulls. 
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 الملخص
السائل  نوعيةالسيفادكس  لتحسين  الدراسة الحالية للكشف عن تأثير ترشيح السائل المنوي بدرجتين من هدفت

المنوي ردئ النوعية  للثيران بعد الحفظ بالتجميد مع إضافة مضادات الأكسدة. تم جمع عينات السائل المنوي من ثمانية ثيران 
، SG5تقسيمها إلى أربع مجموعات تجريبية. شملت المجموعة الأولى ) وتممن نوع هولشتاين على مدى فترة ثمانية أسابيع، 

SG6 ،SG7 مادة السيفادكس  عمالباست رديئة النوعية النطف( ترشيحG-15( أما المجموعة الثانية .SG8 ،SG9 ،
SG10 باستخدام السيفادكس  التوعية الرديئة النطف(، فقد تم فيها ترشيحG-25، ( في حين تألفت المجموعة الثالثةSG1 )

تم تخصيص مجموعة من عينات السائل ة. سالب سيطرةت كمجموعة غير مُرشَّح، وقد استُخدم رديء النوعيةمن سائل منوي 
الحامضين بمزيج من  SG9، وSG3 ،SG6 تم دعم المجاميعموجبة.  سيطرة( كمجموعة SG2) ذات النوعية الجيدةالمنوي 
ر بمقدا SG10، وSG4 ،SG7 دعمت المجاميعملي مول(، في حين  1لوتامين )كملي مول( وال 20لايسين )كال الأمينين
، اللتان خضعتا SG8و SG5. أما المجموعتان 3-اكملغم/مل من الأحماض الدهنية أومي 0.8و Eملي مول من فيتامين  0.2

( في P ≤ 0.01أظهرت النتائج تحسنًا معنويًً ) .سيطرة فرعيةلعملية الترشيح دون أي دعم إضافي، فقد استخدمتا كمجموعتي 
التي خضعت للترشيح باستخدام مادة  المجاميعمة الأكروسوم، والغشاء البلاممي في وحيويتها وشكلها الطبيعي وسلا النطفحركة 

، اضافةً الى ذلك لتجميد.الحفظ با(، بعد مرحلتي التبريد و SG10و SG5 ،SG6 ،SG7 ،SG8 ،SG9السيفادكس )
 وسلامة غشائها البلامميوحيويتها،  النطف( في حركة P ≤ 0.01تحسنًا معنويًً ) SG10و SG4 ،SG7 المجاميعأظهرت 
الميتة  النطفيعُدّ وسيلة فعّالة في تقليل نسبة  النطف. ويمكن الاستنتاج أن ترشيح SG1و SG8 بمجموعتي السيطرةمقارنةً 

 .لثيران الهولشتاين الرديئة النوعية اتالحطام الخلوي، في القذف فضلاً عنوغير الطبيعية، 
 

 ترشيح النطف. التجميد، ،السيفادكس ،كسدةمضادات الا ، الثيران: الدالةكلمات ال
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