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Abstract: The sperm quality supplied by producers is an urgent problem in 

the field of livestock breeding. Therefore, monitoring the health of male 

producers and sperm quality is of great priority. The study aimed to assess 

the reproductive performance of bulls using laboratory, clinical, 

morphological, ultrasound and reflexological techniques. A total of 17 heads 

of Kazakh-white-headed, Holstein-Frieze and Simmental breeds were 

studied. The quality of sperm was evaluated by the laboratory, clinical, 

morphological, ultrasound and reflexological diagnostic methods were used 

to determine the physiological state of the genitals. The results revealed that 

11 (65%) bulls were included with high and good reproductive bulls and 6 

(35%) with reduced reproductive abilities. The reliability of the measuring 

method for the morphological development of the scrotum and ultrasound 

coincides with the data of sperm quality by 66.6% and studying sexual 

reflexes on a point scale by 50%. When assessing the male reproductive 

performance, measuring the morphological development of the testes, 

studying sexual reflexes on a point scale and ultrasound examination of the 

testes and their appendages are recommended. 

 

Keywords: Bulls, Andrological Medical Examination, Clinical, 

Reflexological Examination, Evaluation of Sperm Quality  

 

Introduction  

One of the main tasks of animal husbandry is breeding 

animals with high reproductive capacity. Fertility is 

crucial for improving the reproductive performance of 

animals (Sabés-Alsina et al., 2019). 

The best bull by origin, exterior and constitution is of 

breeding value only if it has sufficient sexual activity and 

can produce good quality seed. Therefore, the intensive 

use of breeding bulls under different circumstances is a 

quantitative and qualitative indicator of sperm quality and 

production (Abilov and Kolosova, 2007; Kapš et al., 

2000; Butler et al., 2020).  

The reproductive physiological functions of bulls are 

determined by clinical examination of the body systems 

and genitals, the severity of the manifestation of sexual 

reflexes and laboratory evaluation of sperm quality 

(Dahl et al., 2020; Barth, 2018; Johnston et al., 2013). 

Clinical examination of the genitals in breeding bulls 

is carried out by examining the scrotum (symmetry, 

presence of scars, edema, rash and neoplasms), foreskin 

(configuration, condition of the hairline, presence of 

lesions and rash), palpation of the scrotum (temperature, 

thickness and mobility of layers), testes, their appendages 

and seminal tubules (position, shape, mobility, 

consistency, soreness and size), sigmoid bend and the 

terminal part of the penis (configuration, mobility and 

soreness) (Dahl et al., 2020; Brown and Vosloo, 2017; 

Kasimanickam et al., 2014).  

Brazilian scientists (Carrer Filho et al., 2015; Lees et al., 

2019) conducted a complete andrological examination 

(assessment of scrotum parameters and physico-

morphological parameters of sperm) of 36 Bradford bulls. 

They divided the bulls according to andrological 

classification by Classification by Points (CAP) and a 

libido test in a pen lasting 15 min into four categories: 

Excellent from 9 to 10 points; very good from 7 to 8 

points; good from 4 to 6 points; doubtful from 0 to 3 points.  

 Medvedev (2006) determined the reproductive ability 

of bulls using the circumference of the scrotum 

horizontally, the transverse circumference of the scrotum 

and the circumference along the sagittal line.  

Ultrasound is recommended as an additional 

instrumental research method for evaluating the 

reproductive function of males (Jaskowski et al., 2004; 

Andrade et al., 2012; Mee et al., 2012) since it is non-
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invasive and fast. Ultrasound can be used also to examine the 

accessory glands in their normal state in the pelvic canal 

(Tschoner et al., 2020; Bova et al., 2014; Michi et al., 2016).  

The physiological state of reproduction depends on 

many biological and economic factors, one of which is the 

seed quality of the producers used. With artificial 

insemination, several thousand cows are inseminated and 

the use of an infertile or subfertile bull can cause huge 

damage to the industry. Therefore, the evaluation of the 

seed should be of a complex nature (Bagath et al., 2019). 

According to Tokysheva et al. (2023); Yu et al. (2020); 

Collantes-Fernández et al. (2019), 20% of bull producers 

are infertile and 40% have low fertilizing capacity.   

There are numerous methods for assessing sperm 

quality. Diagnostic tests can reliably predict fertility 

manufacturers (Mazer et al., 2020; Orihuela and 

Galina, 2019; Lauder et al., 2020). 

Currently, a reliable estimation of the reproductive 

qualities of males is increasingly using computer 

analyze the quality of the seed (SASA) and DNA 

technology (Al-Qarawi et al., 2002; Heimbürge et al., 

2020; Chen et al., 2015; Fernandez-Novo et al., 2020). 

The use of different methods of monitoring the health 

of bulls and determining their reproductive ability is 

relevant and useful for clinical practice. 

In this regard, the study aimed to determine the 

reproductive ability of breeding bulls using 

laboratory, clinical, morphological, ultrasound and 

reflexological methods. 

Materials and Methods  

The research was conducted at the Department of 

Veterinary Medicine of the Kazakh Agrotechnical 

University named after Saken Seifullin, in JSC RCPJ 

"Asyl-Tulik", located in the Akmola region. 

The work was carried out in 2018-2020 on 17 breeding 

bulls of different ages (2-9 years) meat (Kazakh white-

headed), dairy (Holstein-Frisian) and combined (Simmental) 

breeds in the conditions of JSC "Asyl Tulik". The authors 

took into account the age of the bulls-producers. 

To study the reproductive function of bulls, a 

laboratory assessment of the semen quality, a clinical 

study of the sexual apparatus and sexual reflexes were 

carried out.  

The laboratory examinations of the semen included the 
smell, color, volume of ejaculate, concentration, density and 
mobility of sperm. the mobility was determined by visual 
microscopy methods and Computer Assisted Sperm 
Analysis (CASA) was also used. Computer technology 
(CASA) significantly increases the accuracy of the 
assessment and reduces time and improves the quality of 
control (Al-Qarawi et al., 2002; Heimbürge et al., 2020; 
Cooke et al., 2019). 

An andrological medical examination was carried out 

by evaluating the macro and microscopic parameters of 

sperm, examining the state of the genitals and 

manifestations of sexual reflexes. The animals were 

divided according to the andrological classification 

(Jedraszczyk, 2003; Collier and Gebremedhin, 2015; 

Newcomer et al., 2017) into a group with high 

reproductive ability; good reproductive ability; reduced 

reproductive ability; and unable to reproduce.    

The clinical examination of the genitals of bulls 

included inspection and palpation. 

The morphological development of the seeds 

measurements included the circumference of the 

scrotum horizontally, the transverse circumference of 

the scrotum and the circumference of the scrotum along 

the sagittal line (Medvedev, 2006; Collier et al., 2017; 

Oguejiofor et al., 2019). 

Ultrasound examination of the reproductive organs is 

a method that complements the clinical assessment and is 

of the greatest importance in cases of subclinical changes 

(Kolchina and Barashkin, 2011; Michael et al., 2019; 

Olson et al., 2019).  

The echographic parameters of the genitals were 

carried out using an ultrasound scanner EMP Veterinary 

Ultrasound V9 (EMP Medical Headquarters, Shenzhen 

Emperor Electronic Technology Co., Ltd., China) with a 

convex sensor with a frequency of 2.5-3.5 MHz. 
To study the severity of the manifestation of sexual 

reflexes in breeding bulls, they were evaluated by the 
method (Dahl et al., 2020; Hughes et al., 2014). 

The content of the breeding bulls is stable with metal 

partitions and wooden floors. Forced exercise is provided 

once a day. The content of animals complies with 

veterinary and sanitary standards. 

The air temperature in the premises for keeping bulls in 

winter is 10-12C, in summer 20°C and in transition periods 

12°C. Relative humidity 75%, light coefficient 1:10 lm. 

Bulls are brushed and washed in the shower. For each 

manufacturer, there is a separate hair brush with an 

inscription of a nickname or number. 

The feeding system is manual. Water supply from drinkers.  

Manure removal is mechanized by the SMC 160 

conveyor (scraper manure conveyor): 
 
 Ventilation system and mechanism. Exhaust wall 

fans provide forced ventilation of the building: Air 
leaves the room through a fan, and fresh air enters 
through supply valves 

 Fly protection measures, rodent protection measures:  
 Preventive measures against insects (disinsection) 

and rodents (derivatization) are carried out according 
to plan and if necessary 

 
All events involving animals were held following the 

"model law on responsible treatment of animals" of the 

Inter-Parliamentary assembly of the member states of the 

commonwealth of independent states (March 27, 2017 

No. 46-15). 
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Fig. 1: Premises for keeping breeding bulls (general view) 
 

 
 
Fig. 2: Bulls-producers, prepared to take the seed 
 

The content of the breeding bulls is stable with metal 

partitions, wooden floors. Forced exercise is provided 

once a day. The content of animals complies with 

veterinary and sanitary standards in Fig.1 and 2. 

The air temperature in the premises for keeping bulls in 

winter is 10-12C, in summer 20C, in transition periods 

12C. Relative humidity 75%, light coefficient- 1:10 lm. 

Bulls are brushed, washed in the shower. For each 

manufacturer there is a separate hair brush with an 

inscription of a nickname or number. 

The feeding system is manual. Water supply          

from drinkers. 
 Manure removal is mechanized by the TSN 160 

conveyor (scraper manure conveyor): 

 

 Ventilation system and mechanism. Exhaust wall 

fans provide forced ventilation of the building: Air 

leaves the room through a fan, and fresh air enters 

through supply valves 

 Fly protection measures, rodent protection measures:  

Preventive measures against insects (disinsection) 

and against rodents (deratization) are carried out 

according to plan and if necessary 

 

A typical room with producing bulls that meets 

sanitary and hygienic requirements and a favorable 

microclimate. 

The statistical evaluation of the results was carried 

out by standard methods using statistical software 

Statgraphics Centurion XVII (StatPoint, USA) 

multifactor analysis of variance (MANOVA), LSD test. 

Statistical processing was performed in Microsoft 

Excel 2016 in combination with XLSTAT. Values were 

estimated using mean and standard deviations 

(Tokysheva et al., 2022; Rioja-Lang et al., 2020). 

Results and Discussion 

The object of research was bulls-producers belonging 

to the Joint-Stock Company RCPZH "Asyl-Tulik", in the 

amount of 17 heads.  

The freshly obtained sperm of healthy 17 bulls (100%) 

was characterized by a milky white color with a yellowish 

tinge, viscous creamy consistency, a specific smell and 

without foreign impurities. 

The volume of ejaculate was 4.5 = 0.3 mL, 5.8 = 0.5 mL 

in Holstein Friesian and 5.3 = 0.6 in Simmental. The 

results are presented in Table 1. 

The density and mobility of sperm from producers, 

the Kazakh white-headed (n = 7) and Holstein-Frisian 

breeds (n = 4) was an average and 8 points respectively. 

Five bulls-producers of Kazakh white-headed and one 

Simmental breed had below 8 points mobility. 

The sperm concentration in the Kazakh white-

headed breed (n = 12) was 1.1±0.06 billion/mL, 

0.9±0.04 billion/mL in Holstein-Frisian and 0.9±0.07 

billion/mL in the Simmental breed. Due to the decrease 

in sperm motility in 6 bulls (35.3%), an andrological 

medical examination of 17 breeding bulls was carried 

out. 

To determine the quality of sperm, the state of the 

genitals and the manifestations of sexual reflexes, animals 

were divided into four groups: Group I with high 

reproductive ability; group II with good reproductive 

ability; group III with reduced reproductive ability; group 

IV unable to reproduce. The results are shown in Table 2. 
 
Table 1: Indicators of sperm quality of breeding bulls for (14.03.19-06.08.19.) 

      Number Ejaculate  Sperm motility, Sperm concentration, 

 Breed  n ejaculates volume, mL score billion/mL 

1 Kazakh white-headed 7 30±0,03 4,5±0,3 8,1±0,1 1,1±0,06 

2 Holstein 4 32±0,04 5,8±0,5 8±0,01 0,9±0,04 

3 Simmental 1 30±0,03 5,3±0,6 7,2±0,01 0,9±0,07 

4 Kazakh white-headed 5 30±0,03 5,06±1 6,2±0,7 1,1±0,09 
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Table 2: The result of the distribution of breeding bulls by groups based on the study of sperm 

 Indicators   Breed 

 ------------------------------------------------------------------------ ------- ---------------------------------------------------------------  

  Sperm concentration,   Kazakh white-headed Holstein Simmental 

Group Ejaculate volume, mL billion/mL Sperm motility, score/n =12 /n = 4 /n = 1 

I At least 4-5 At least 0, 9 More than 8 1(8,3%) - - 

II At least 4 mL More than 0,8 No more than8 6(50%) 4(100%) -   

III  Less than 3 mL At least 0,8 At least7 2(16,7%) - (100%) 

IV Less than 2mL Less than 0,8 Less than 7 3(25%) - -   

 

Table 3: The results of the study of the morphological dimensions of the seeds of bulls-producers 

  Horizontal circumference  Transverse circumference Scrotum circumference along 

Bulls-producers Age of the scrotum, mm of the scrotum, mm the sagittal line, mm 

The testes are symmetrical 6,2±0,4 441±4,7 454±7,9 383±9,4 

Testicles with asymmetry 6,3±1,6 390±13,5 430±13,5 360±13,5 

 
Table 4: Results of the study of bulls by sexual reflexes 

No Group n Average, score 

1 With a high and good reproductive capacity  10 Kazakh white-headed/4 Holstein 3,6±0,3 

2 With a reduced reproductive capacity 2 Kazakh white-headed 2,6 

3 Unable to reproduce 1 Simmental 2,2 

 
Table 5: Reproductive capacity of breeding bulls by sperm quality, examination of the sexual apparatus, and sexual reflexes 

   Group 

   ---------------------------------------------------------  

Indicators Breed n I II III IV 

Sperm quality Kazakh white-headed Holstein Simmental 12 1 5 3 3 

The sexual apparatus Kazakh white-headed Holstein Simmental 4  4   

  1 

The sexual reflex Kazakh white-headed Holstein Simmental 12 9  3 

   1  

  

       

  4 4    

  1 1    

  12 4 6 2  

  4 4    

  1    1 

 

Based on the laboratory results of semen quality, one 

animal (5.8%) of the Kazakh white-headed breed gave an 

ejaculate in a volume of at least 4-5 mL, a sperm 

concentration of at least 0.9 billion/mL and mobility of 

more than 8 points indicating high reproductive capacity. 

Four (23.5%) Holstein Friesian and six (35.3%) 
Kazakh white-headed breeds were assigned to the group 
with good reproductive ability. Bulls with an ejaculate 
volume of at least 4 mL, a sperm concentration of more 
than 0.8 billion /mL and mobility of no more than 8 points. 

The group with reduced reproductive capacity 

included two (11.7%) Kazakh white-headed and one 

Simmental bull with an ejaculate volume < 3 mL, a sperm 

concentration of 0.8 billion/mL and sperm motility of 7 

points. Bulls with reduced sperm motility were assigned 

to group 4 (unable to reproduce); 3 (17.6%) bulls of the 

Kazakh white-headed breed. 

The results of clinical examination of the genitals have 

shown that 14 (82.3%) bull has a symmetrical scrotum, 

painless, without damage with well-defined mobility of 

layers; testes are symmetrical longitudinally oval with a 

well-defined outward bulge, elastic-elastic consistency, 

with a smooth surface and good mobility and painless. 

The penis is mobile, without mechanical damage or 

inflammation. Three (17.7%) Kazakh white-headed 

bulls have testicles with asymmetry of no more than 

15-20% and they were classified as group III. At the 

same time, one bull in terms of sperm quality was 

assigned to group II and the other 2 bulls in terms of 

sperm quality to group IV.  

The morphological development of the testes was 

determined by three parameters (Medvedev, 2006): The 

circumference of the scrotum horizontally (A); the transverse 

circumference of the scrotum (B); the circumference of the 

scrotum along the sagittal line (C) (Fig. 3). 

The results of the morphological dimensions of the 

testes of breeding bulls are shown in Table 3. 
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Fig. 3: Technique of measuring the scrotum and testicles in a bull 

 

 
 
Fig. 4: Bull seeds during ultrasound examination 

 

The horizontal circumference of the scrotum in 3 

(17.7%) of the Kazakh white-headed breed (one bull from 

group II and 2 bulls from group IV) revealed an 

asymmetry of no more than 15-20% is 1.1 times smaller 

and the transverse circumference of the scrotum is 1.05 

times, the circumference of the scrotum along the sagittal 

line is 1.06 times than in other 14 bulls (82.3%).  

To determine the anatomical structure of the testes and 

assess the morphological state, an ultrasound examination 

was performed. When examining the testes, the sensor 

was applied to the caudal side of the testis. The ultrasound 

results are shown in Fig. 4. 

About 11 bulls (65%) testes revealed smooth 

contours and an oval shape, the protein shell is viewed 

as a highly echogenic capsule and the mediastinum is 

in the form of a string of various diameters also of high 

echogenicity. Parenchyma is represented by a fine 

grained image with moderate echogenicity. The other 

six (35%) bulls revealed morphological changes with 

uneven contours expressed in the parenchyma in 4 

bulls, while the quality of sperm (3 bulls of the Kazakh 

white-headed breed, 1 bull of the Simmental breed) 

revealed an abundance of hyperechogenic areas 

scattered in the parenchyma of the testicles, some of 

them showed acoustic dimming. The normal 

echogenicity of testes and appendages of testicles was 

determined in 2 bulls of the Kazakh white-headed 

breed, despite the poor quality of sperm.  

The severity of sexual reflexes in breeding bulls was 

carried out on a 4-point scale based on the time, strength 

and nature of their manifestation. In bulls with good and 

high reproductive capacity, the activity of each sexual reflex 

was estimated at 3-4 points and the time of manifestation of 

all sexual reflexes should have been 1-2 min. The results of 

the study are shown in Table 4. 

Ten bulls (83%) of the Kazakh white-headed and 4 

(100%) of the Holstein-Frisian breed were assigned to the 

group with high and good reproductive ability on the scale 

of severity of sexual reflexes 3-4 points. Two (17%) bulls 

of the Kazakh white-headed breed were assigned to group 

III and 1 bull of the Simmental breed with inhibition of 

sexual reflexes was estimated at 2.2 points for group IV. 

According to the laboratory evaluation of sperm 

quality, clinical examination of the reproductive 

apparatus by examination, palpation, morphological 

development of semen, ultrasound examination and study 

of sexual reflexes, animals were divided into 4 groups: 

With high reproductive capacity; with good reproductive 

capacity; with reduced reproductive capacity; and unable 

to reproduce (Table 5). 

Out of the 17 bulls, high and good reproductive ability 

(I, II) on sperm quality in 11 bulls (65%), the study of the 

sexual apparatus in 14 bulls (82, 3%) and genital reflexes 

in 14 bulls (82.3%) were recorded.  

Groups with low reproductive capacity and unable to 

reproduce (III, IV) were included in the semen quality of 

6 bulls (35%) and the sexual apparatus and genital 

reflexes of 3 (17.7%) of the bulls.  

The conducted studies allow us to assess the 

reproductive ability of breeding bulls and to carry out 

activities with bulls of 3 or 4 groups. 

According to the results of laboratory studies, a 

decrease in sperm quality was noted in some bulls. 

andrological medical examination of animals by 

examining the genitals, sexual reflexes and sperm quality. 

Additionally, in the study of sexual reflexes on a point 

scale, measurements of morphological development and 

ultrasound of the testes were included. 

Studies indicate a relationship between changes in the 

shape of the testes and laboratory assessment of sperm 

quality, in 2 bulls the sperm motility was 5±0.3 points and 

in 1 bull 8±0.01 points.    

Our studies are consistent with the data of (Sammad et al., 

2020) who determined the relationship between the 

frequency of changes in the shape of the testicles and 

andrological aspects in bulls of the Nellore breed. It 

was found that 99.61% of the animals had an oval 

testicle shape and were classified as healthy for breeding. 

According to an ultrasound examination, 11 bulls with 

high and good reproductive capacity and a testis structure 

with moderate echogenicity were recorded. While in the 

other 6 bulls, with reduced reproductive capacity, 33.3% had 
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normal testicular echogenicity, despite the low quality of 

sperm recorded. The results are similar to the data of 

(Jaskowski et al., 2004; Ali et al., 2011) who determined 

that out of 10 bulls, 9 had poor sperm quality, despite this, 

with ultrasound examination, 4 of the echogenicity of the 

testes and appendages of the semen was normal. 

Ultrasound examination makes it possible to determine 

subclinical changes in the seeds and appendages, thereby 

increasing the effectiveness of andrological medical 

examination of bulls.  

One of the methods for assessing the reproductive 

ability of bulls is the study of sexual reflexes by taking 

into account the time, nature and strength of their 

manifestation on a 4-point scale. The sexual reflexes of 

17 bulls showed that 3 (17.7%) animals had a score 

below 3 points. These bulls, according to the quality of 

sperm, belong to group III and restless reproduction.  

The results of the studies are consistent with the data 

of (Carrer Filho et al., 2015) who, in their studies, 

classified breeding bulls by Classification by Points 

(CAP) and by a 15 m libido test in a pen on a 0-10-point 

scale into excellent, very good, good and doubtful.  

The sperm quality, 11 bulls (65%) are included in 

groups I and II and 6 bulls (35%) in groups III and IV.  

Conclusion 

The use of the sexual reflexes on a point scale, the 

morphological development of the semen and ultrasound 

examination of the semen and its appendages can 

improve the quality of evaluation of the reproductive 

ability of bulls. 
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