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Abstract. This study aimed to analyze the effect of the age of bulls on sperm motility and DNA 

fragmentation and its impact on fertility. Ninety-six frozen semen straw from eight bulls were divided 

into four groups based on age (group-1: 5-6 years; group-2: 7-8 years; group-3: 9-10 years; group-4: 

11-12 years). Total and progressive motility were detected by using computer-assisted semen analysis 

(CASA), while DNA fragmentation was detected by Toluidine blue staining. Over 500 artificial 

insemination services in the field were used for fertility rate analysis. The results of the analysis of 

total motility, progressive, and DNA fragmentation in all age groups still meet the minimum standard 

for artificial insemination programs. Analysis of progressive motility and DNA fragmentation showed 

significant differences in each age group (P<0.01), whereas analysis of total motility showed no 

significant differences in group-2 (7-8 years) and group-3 (9-10 years) (P>0.01). Increased age in 

bulls correlated significantly with increased sperm DNA fragmentation (P<0.01), decreased total and 

progressive motility (P<0,01), and potentially reduced the fertility rate (P<0.01). In conclusion, 

although the quality of frozen semen still meets the standards for artificial insemination programs, the 

age factor in bulls needs to be considered for achieving maximum fertility. 
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1  Introduction  

The quality of frozen semen is one of the main factors that 

can influence the success of artificial insemination [1]. 

Good quality frozen semen has a positive effect on 

increasing fertility [2]. In its application, the quality of 

frozen semen is also influenced by various factors, one of 

which is the age of bulls. Bhakat et al. [3] stated that aging 

can cause a decrease in semen production and quality. 

Vilakazi and Webb [4] also stated that increasing age in 

bulls caused testicular tissue degeneration and affected 

the quality and quantity of semen. Aging will have an 

impact on decreased motility and increased sperm 

abnormality [5]. Decreased motility will cause a decrease 

in the fertilizing ability of sperm [6]. Increased sperm 

abnormalities, especially major abnormalities are closely 

related to DNA damage [7]. DNA damage can cause 

pregnancy failure, reduce the success of implantation and 

inhibit the development of the embryo [8]. Based on these 

things, this study aimed to analyze the effect of age of 

bulls on motility, DNA fragmentation, and their impact on 

fertility. 

 

 

 
 

2  Materials and Methods 

The study used eight bulls divided into four groups based 

on age (group-1: 5-6 years; group-2: 7-8 years; group-3: 

9-10 years; group-4: 11-12 years). Ninety-six frozen 

semen straws in each bull were used for analysis. 

2.1 Sperm Motility 

Analysis of total and progressive motility was carried out 

using the SpermVision Program (Minitüb, Germany). A 

total of 6μl of a frozen semen sample was dropped on a 

glass object and covered with a glass cover. A total of 

750-1,000 sperm cells from five fields were evaluated 

using SpermVision. 

2.2 DNA Fragmentation 

DNA fragmentation analysis was performed using 

toluidine blue staining [9]. Smear preparations from 

semen samples were dried and fixed in ethanol and 

acetone for 60 minutes at 4°C. The smears were then air-

dried and hydrolyzed in 0.1 N HCl for 5 minutes at 4°C, 

and rinsed three times using distilled water (DW), and 

stained with 0.05% TB for 5 minutes. After staining was 

complete, then rinse and observe 500 sperm cells. 
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Spermatozoa that have DNA damage will be colored dark 

blue, while the spermatozoa with DNA that are still 

normal will be bright blue. 

2.3 Fertility Index 

The fertility index was obtained based on more than 500 

artificial insemination services in the field for each bull 

used. The percentage of pregnant cows at the first 

insemination (conception rate) is the parameter used to 

determine the fertility index. 

2.4 Statistical Analysis 

ANOVA statistical analysis was performed using SPSS 

ver. 25, and if there were significant differences, then a 

further analysis was performed using the Tukey. Analysis 

of the relationship of age with the quality of frozen semen 

and fertility index was performed using Pearson 

correlation analysis and linear regression. The data 

obtained are presented in mean ± SD. 

3  Results and Discussion 

Good motility is a major component of normal male 

fertility. Total motility and progressive motility (Figure. 

1) showed significantly different results in each bull age 

group (P <0.05), except that the total motility in group-2 

and group-3 showed results that were not statistically 

different (P> 0.05). Significantly total and progressive 

motility (Table 1) will decrease with increasing age in 

cattle (P <0.01). Sloter et al. [10] reported that sperm 

motility decreases with age until it reaches 0.8% per year. 

This is likely due to a decrease in the function of the post 

testicular glands [11]. Aitken et al. [12], also added that 

as we get older there will be a decrease in epididymis 

function and a change in the function of sperm 

mitochondria which is very important for sperm motility. 

 

 

 

 

 

Figure 1. Total and progressive motility in each age group of 

bulls. a, b, c, d Differing superscripts differ between bull ages 
within each parameter (P<0.05). 

The average value of total motility was decreased 

following the older age (group-1, group-2, group-3, 

group-4) 80.79% (standard deviation 1.15), 68.14% 

(3.45), 66.46% (4.11), and 63.34% (3.03). The average 

value of progressive showed the same pattern, 70.38% 

(2.6), 55.54% (0.82), 52.48% (2.01), and 48.04% (0.67). 

Zewdie et al. [13] stated that the minimum percentage of 

motility in post-thawing frozen semen is 40%, and this 

means that although motility decreases with age in bulls, 

it still meets the minimum standards for artificial 

insemination. 

Table 1. Correlations of age groups with various parameters. 

Category 
Correlation 

coefficient 
P-value 

Age versus total motility -0.790 <0.01 

Age versus progressive motility -0.819 <0.01 

Age versus DNA fragmentation 0.839 <0.01 

Age versus fertility index -0.880 <0.01 

Each age group of bulls showed significantly 

different results on DNA fragmentation (P<0.05) (Figure. 

2). Correlation analysis showed that the age of bulls was 

closely related to DNA fragmentation (P<0.01) (Table 1). 

Wyrobek et al. [14] argued that this is due to an increase 

in oxidative stress over time, and also a decrease in the 

antioxidant capacity of the epididymis with age [15]. 

 

Figure. 2. DNA fragmentation in each age group of bulls. a, b, c,d 

Differing superscripts differ between bull ages within each 
parameter (P<0.05). 

The average value of DNA fragmentation was 

significantly increased in older bulls, 3.33% (0.96), 4.54% 

(0.88), 5.45% (0.93), and 6.67% (0.7). Larson-Cook et al. 

[16] suggested that DNA damage to sperm less than 15% 

is still in normal condition, while 15-25% is included in 

the low fertility category. Referring to this, despite the 

increase in DNA damage along with the increasing age of 

bulls, but the percentage of DNA fragmentation is still in 

normal conditions.  

The results of the correlation analysis show that 

fertility will decrease from 82% to 67% with age in cattle 

(P<0.01) (Figure. 3). Diskin [17] revealed that a good 

fertility index is 60-70%, while Butler [18] stated that a 

good fertility index must reach 70%. However, the results 

of the study indicate that the age of the bulls is one of the 

factors that need to be considered to achieve maximum 

fertility index. Haris et al. [19] reported that the decrease 

in fertility due to aging is caused by several factors such 

as the quality of semen, changes in anatomic organs, and 

decreased testosterone concentrations which have an 

impact on decreased libido, erectile dysfunction (ED) and 

difficulty reaching ejaculation [20]. 
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Figure 3. Relationship between age of bulls with fertility index       

(P < 0.01). 

4  Conclusion 

In conclusion, although the quality of frozen semen still 

meets the standards for artificial insemination programs, 

the age factor in bulls needs to be considered for achieving 

maximum fertility. 
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