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The research was conducted with the aim of assessing sperm quality in Pug dogs, as well as 

determining the existence of individual differences between fresh semen donors in this breed. A 

laboratory with the basic conditions for performing classic semen evaluation analysis must be 

available. In addition, knowledge of reproductive anatomy and physiology is required. 
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Abstract  

 

The objective was to evaluate the quality of fresh semen in Pug dogs. Four donors were used, with an 

average weight of 10 ± 5 kg and an age of 4.3 ± 0.9 years. The ejaculate was obtained by manual 

collection and subsequently, individual evaluation of macroscopic parameters (odor, volume, and color) 

and microscopic parameters (mass motility, progressive motility, sperm concentration, sperm viability 

and normal morphology) was performed. Differences were observed between donors; one of the dogs 

obtained the lowest results in volume, mass motility, sperm concentration, and normal morphology. All 

donors were suitable for reproduction. However, the dog Bebe, since it obtains low-quality semen, could 

only be used as a fresh semen donor; it is not suitable for sperm cryopreservation.  

 

 
 

Fresh semen, Dogs, Pug breed 

 

Resumen  

 

El objetivo fue evaluar la calidad del semen fresco en caninos de raza Carlino. Se utilizaron 4 donantes 

con un peso promedio de 10±5 kg y edad de 4.3 ± 0.9 años. El eyaculado fue obtenido mediante colecta 

manual y posteriormente, se realizó la evaluación individual de los parámetros macroscópicos (olor, 

volumen y color) y microscópicos (motilidad masal, motilidad progresiva, concentración espermática, 

viabilidad espermática y morfología normal). Se observaron diferencias entre los donantes, uno de los 

caninos obtuvo los resultados más bajos en los parámetros de volumen, motilidad masal, concentración 

espermática, y morfología normal. Todos los donantes son aptos para la reproducción. Sin embargo, el 

canino Bebe al obtener semen de baja calidad únicamente se podría utilizar como donante de semen 

fresco, no es apto para la crioconservación espermática.  
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crioconservación espermática. 
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1. Introduction 

 

Reproduction is a process by which individuals of each species ensure their survival by giving rise to 

new beings in order to perpetuate the species [Arango & Rendón, 2009]. The evaluation of the stud is 

essential, since for the reproduction process to take place, both the male and the female must be in perfect 

condition, given that each contributes 50% of the genetic material [Páramo, 2005]. 

 

One of the main reasons for evaluating sperm quality in dogs is to assess the fertility of young 

dogs, especially those with unconfirmed pregnancies, before they are used for breeding. It is also used to 

check that semen production has not been affected by a pathological process, prostate disease or drug 

therapy [Peña, 1997]. Poor semen quality is reflected not only in reduced pregnancy rates, but also in a 

low number of puppies per litter [Keuerk, 2013]. 

 

Ejaculate collection can be performed using an artificial vagina, manual stimulation, plastic 

condoms, and even electroejaculation. Of these options, manual stimulation is the most commonly used 

technique for collecting sperm samples in dogs [Ochoa & Torres, 2012]. 

 

Another way to obtain sperm samples is directly from the epididymis. This is an alternative 

technique for recovering sperm from animals that have had accidents, poisoning or diseases that may 

lead to orchiectomy. It is even possible to obtain sperm cells from cadavers within a limited time after 

death. The sperm are recovered from the tail of the epididymis and have acceptable viability and 

fertilisation capacity [Armas et al., 2011]. 

 

Cryopreservation is a reproductive biotechnology that allows the genetic material of an animal to 

be preserved indefinitely and provides semen from specimens located in different parts of the world. In 

addition, it has become popular among breeders due to its ease of use, low cost, and ease of transport 

[Álamo, 2007]. 

 

In certain dog breeds, owners opt to use some of these techniques to obtain semen due to the 

physical characteristics of the breed, behavioural problems or infertility [Restrepo et al., 2009]. 

 

Pugs are small, docile, affectionate and playful dogs. These characteristics make this breed 

suitable for living with children. However, their anatomy can make mating difficult, so artificial 

insemination [Stuart, 2018] with fresh, refrigerated or cryopreserved semen [Hesser et al., 2017] is used 

to achieve reproduction. To carry out these processes, it is essential to evaluate the ejaculate. 

 

Therefore, the objective of this research was to analyse the characteristics of each semen sample 

to determine the quality of the semen obtained from each donor and assess whether it was suitable for 

reproduction. 

 

2. Materials and Methods 

 

The collection and analysis of the semen samples was carried out in the Animal Reproduction 

Biotechnology Laboratory of the Faculty of Biological and Agricultural Sciences, Tuxpan campus of the 

University of Veracruz, located at kilometre 7.5 of the Tuxpan-Tampico highway, Colonia Universitaria, 

Tuxpan, Veracruz. 

 

2.1 Study subjects 

 

Four dogs of the Pug breed were used, with an average age of 4.3 ± 0.9 years and an average weight of 

10 ± 5 kg. The selection of the specimens was based on their age, breed, and the fact that they had no 

sexual activity prior to the study. 

 

The dogs had completed their vaccination schedule and were dewormed both externally and 

internally. They were housed outdoors in a 200 m2 yard. Their diet consisted of 150 g of dry food, 

alternating some days with a little rice and chicken. 

 

 

 

https://repository.ces.edu.co/bitstreams/cd49577b-06d0-4d0e-90b8-31707366605a/download
https://fmvz.unam.mx/fmvz/licenciatura/coepa/archivos/manuales_2013/Manual%20de%20Practicas%20de%20Profundizacion%20en%20Reproduccion%20Animal%20Perros.pdf
https://investigacion.usc.gal/documentos/5d1df66829995204f766b22c?lang=es
https://www.colibri.udelar.edu.uy/jspui/handle/20.500.12008/35178
https://dspace.ucuenca.edu.ec/items/d0cd1c1f-4d73-449f-90da-c3be24bee932
https://www.redalyc.org/articulo.oa?id=371838856004
https://accedacris.ulpgc.es/jspui/handle/10553/1910
https://www.redalyc.org/articulo.oa?id=321428102012
https://doi.org/10.1016/j.cvsm.2018.02.005
https://doi.org/10.1016/j.theriogenology.2016.08.012
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2.2 Manual semen collection 

 

Prior to each collection, the external genitals were inspected to rule out any pathology or injury. The 

penis and foreskin were then cleaned to remove dirt, urine residue, hair, and other debris. 

 

Collections were made in the morning (between 9 and 11 a.m.) by manual stimulation. The 

animals were placed on a table for extraction and began with a gentle massage of the bulb of the penis 

with gloved hands. Once an adequate size was reached, light pressure was applied, simulating the 

contractions that occur naturally in the female vagina to promote ejaculation. 

 

The second and third fractions of the ejaculate were collected in 15 ml graduated tubes. All 

collection tubes were placed in a water bath at 37 °C to keep the samples at a constant temperature and 

prevent any deterioration in quality that could negatively affect the results. 

 

Once collection was complete, the detumescence of the penis and its correct retraction into the 

foreskin were checked to prevent lacerations, strangulation or excessive drying that could cause 

subsequent damage. 

 

2.3 Seminal quality assessment 

 

The macroscopic and microscopic characteristics of the semen obtained were assessed. The macroscopic 

characteristics considered were: volume, colour, odour and density. 

 

Volume: The volume was determined by direct observation of the graduated tube in which the 

sample was collected. 

 

Colour: Determined by direct observation. 

 

Odour: The odour of the ejaculate was classified as sui generis. It was determined by smell, 

bringing the collection tube close to the nose. 

 

Density: This was established by observing the semen. 

 

The parameters evaluated in the microscopic analysis were: total motility, progressive motility, 

sperm concentration, viability, and normal morphology. 

 

Total motility: To evaluate this parameter, 10 µl was placed with a micropipette on a slide 

previously warmed to 37°C and observed under a microscope at 10X magnification. Motility was 

estimated based on the vigour of the sperm waves, giving a value between 0 and 5, where 0 corresponds 

to immotile sperm and 5 to very vigorous wave motion [Restrepo et al., 2009; Tittarelli, 2016]. 

 

Progressive motility: A drop of fresh, undiluted semen (10 µl) was placed between a preheated 

37°C slide and cover slip and observed under a microscope at 10X magnification [Tittarelli, 2016]. It 

was graded according to Corrada et al. [2006] as 100-80% very good, 60-79% good, 40-59% fair, and 

less than 40% poor. 

 

Sperm concentration: A 1:100 dilution of tap water and semen was made to determine the 

concentration, placing 10 µl of semen and 990 µl of water, then shaking, discarding the first drop and 

filling both chambers of the haemocytometer, which had a cover slip attached to the top, by capillary 

action. The sperm count was performed under an optical microscope with a 40X objective. Sperm whose 

heads were within the four corner squares and the central square of the chamber were counted, as well 

as sperm touching the lines on the upper and left sides of each square. 

 

The number of sperm counted in the first chamber was added to the number of sperm counted in 

the second chamber, and the average was calculated. 

 

 

 

https://www.redalyc.org/articulo.oa?id=321428102012
https://sedici.unlp.edu.ar/handle/10915/57873
https://sedici.unlp.edu.ar/handle/10915/57873
https://www.scribd.com/document/236446726/El-Espermograma-en-La-Reproduccion-Canina
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To determine the concentration of spermatozoa per millilitre, the chamber was considered to have 

a height of 0.1 mm, which means that the number of spermatozoa must be multiplied by 10 to convert to 

mm3. In addition, since only five of the 25 squares were counted, 1/5 of mm3 was counted, so it is 

necessary to multiply the result by 5. Finally, the resulting number was multiplied by 100, corresponding 

to the dilution used [Zarco and Boeta, 2000; Páramo, 2009; Brito et al., 2016] 

 

Viability: To determine viability, 200 spermatozoa per sample were evaluated and the percentage 

of live and dead spermatozoa was determined. A smear was made on a microscope slide using 10 µl of 

semen and 10 µl of the vital eosin-nigrosin stain, left to air dry and then observed under an optical 

microscope using a 100X immersion objective to perform the count. Live spermatozoa were not stained 

and dead spermatozoa took on a pink colour. 

 

Morphology: to assess sperm morphology, 200 spermatozoa per sample were evaluated using the 

same eosin-nigrosin smear previously used to determine sperm vitality. The percentage of spermatozoa 

with normal morphology was calculated [Restrepo et al., 2009; Hassanpour et al., 2023]. 

 

2.4 Statistical analysis 

 

Statistical analysis was performed using the SPSS 20 statistical package for Windows [SPSS, 2011]. All 

parameters were analysed using the univariate general linear model, and differences between means were 

analysed using Tukey's test. 

 

The ordinal variables of colour, density and mass motility were analysed using Somers' d statistic. 

 

3. Results 

 

In the macroscopic analysis of semen obtained by manual collection from four dogs, no statistically 

significant differences were observed between donors (p>0.05) for the parameters of odour, colour and 

consistency. The odour in all semen samples was sui generis. In terms of colour, 55% of the samples 

were white and 45% were grey. The consistency of the semen was mostly watery (70%), and only 30% 

had a creamy consistency. 

 

Regarding ejaculate volume, variability was observed among donors, with the volume obtained 

in the dog Bebé (0.5 ± 0.8) being statistically (P<0.001) lower than in the other dogs (Table 1). 

 

Microscopic analysis revealed statistically significant differences (P<0.0001) between dogs in 

terms of mass motility, with Bebé again presenting the lowest value compared to the other dogs (Table 

1). 

 

Box 1 
 

Table 1 

Macroscopic and microscopic parameters in fresh semen from Pugs 
 

Parameters Baby n=6 Bongon =6 Toni Start n=6 Black n=4 

Volume (ml) 0.5 ± 0.8 a 1.7 ± 0.8 b 2.3 ± 0.6 b 1.4 ± 0.6 b 

Mass motility 2.8 ± 0.5 a 4.2 ± 0.8 b 4.8 ± 0.4 b 4.4 ± 0.5 b 

Progressive motility (%) 77.0 84.8 83.6 77.0 

Concentration 84.0 ± 55.5 128.0 ± 87.0 180.0 ± 108.2 108.0 ± 28.6 

(x106/ml) 91.4 95.7 92.8 92.0 

Viability (%) 82.2  88.6 88.9 90.2  

Different letter in the row (P<0.05) indicates statistical difference; n: number of collections per animal 

 

 With regard to progressive motility, the individual mean values ranged between 77 and 84.8% 

(Table 1); however, the differences were not statistically significant. 

 

 With regard to the percentage of live sperm, the values were very similar among individuals, with 

mean values ranging between 91.4 and 95.7% (Table 1). 

https://fmvz.unam.mx/fmvz/licenciatura/coepa/archivos/manuales_2013/Manual%20de%20Practicas%20de%20Reproduccion%20Animal.pdf
https://doi.org/10.1016/j.theriogenology.2016.01.002
https://www.redalyc.org/articulo.oa?id=321428102012
https://doi.org/10.1186/s12917-023-03795-x
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 Likewise, numerical differences were observed in the sperm concentration parameter, with Bebé 

obtaining the lowest value (84 x 106 sperm/ml) and Tony the highest value, although these differences 

were not statistically significant. 

 

 The percentage of spermatozoa with normal morphology ranged from 82.2 to 90.2%, with Negro 

obtaining the highest figure and Bebé the lowest, but without any statistical difference. 

 

4. Discussion 

 

Macroscopic and microscopic semen characteristics showed variations between individuals, with Bebé 

obtaining the worst results in terms of volume and motility compared to those obtained by Bongo, Negro 

and Tony. 

 

The average individual volume was 0.5 ml for Bebé, 1.4 ml for Negro, 1.7 ml for Bongo and 2.3 

ml for Tony. Corti [2003], when evaluating 10 ejaculates from 4 dogs, recorded volumes of 1 to 4 ml; 

similarly, Arango and Rendón [2009] obtained results of 1 to 4 ml in large dogs weighing between 21 

and 33 kg and aged 2 to 6 years. In contrast, Cañar [2015] found an average volume of 5.38 ml in different 

breeds of small and medium-sized dogs aged 1 to 6 years. According to these observations, only the 

average volume obtained by Bebé is below the normal values reported in dogs, although this parameter 

is not an indicator of fertility in males and may vary depending on the breed, age, size, physiological 

status of the individual, collection method, and frequency of extraction [Tittarelli, 2016]. 

 

Regarding microscopic characteristics, Tittarelli [2016] points out that the mass motility of good 

quality fresh semen should have a category of 4 to 5, therefore, only three dogs (Negro, Tony, and Bongo) 

meet this criterion by obtaining values above 4. This is comparable to the result obtained by Arango- 

Múnera et al. [2020], who reported a mass motility of 3.96 prior to sperm freezing. 

 

In the progressive motility parameter, average values of 83.6% and 84.8% were found for Tony 

and Bongo, respectively, while Negro and Bebé obtained 77%. These values are higher than those 

reported by Siena et al. [2025], who obtained percentages between 73 and 76%. In contrast, Andrade 

[2005] and Cuadra [2012] obtained higher values, 86% and 90 to 98%, respectively. However, Corrada 

et al. [2006] consider progressive motility to be very good when it is between 80 and 100%, good from 

60-79%, fair from 40-59%, and poor when it is less than 39%. 

 

The average sperm viability percentage obtained for Bebé was 91.4%, 92% for Negro, 92.8% for 

Tony, and 95.7% for Bongo. Álamo [2007] reported an average of 94.2%, Llusco-Guarachi & Delgado- 

Calisya [2021] obtained an average of 93.6%, while Corti [2003] obtained 82.2%. According to 

Rodríguez-Martínez et al. [1993], a sperm viability value of 80% is acceptable as normal, while Corrada 

et al. [2006] and Tittarelli [2016] indicate that viability should reach at least 70%. Considering the views 

of the latter authors, all dogs in this study exceed the minimum percentages; therefore, sperm viability is 

normal. 

 

In terms of morphology, the percentage of abnormal sperm was highest in the dog Bebé with 

17.8%, followed by Bongo with 11.4% and Tony with 11.1%. These values are very similar to those 

reported by Corti [2003], who obtained an average of 18.6% abnormalities, while Cañar [2015] obtained 

11.4% and Álamo [2007] observed between 6.7% and 12%. All these values are within the reference 

parameter reported by Corrada et al. [2006], who point out that good quality semen should contain more 

than 70% of sperm with normal morphology and the number of abnormal sperm should not exceed 30%.  

 

With regard to sperm concentration, Gobello and Oivera [2005] indicate that a concentration of 

200 to 1,200 million sperm per millilitre is acceptable. Páramo [2009], on the other hand, considers that 

the minimum acceptable concentration is 100 million sperm per millilitre, a value that coincides with 

that found in three dogs in the study (Negro, Tony and Bongo). However, all dogs are below the values 

reported by Llusco-Guarachi & Delgado-Calisya [2021], Álamo [2007], and Cañar [2015], who obtained 

average values of 569.6, 711.2, and 820 million sperm per millilitre, respectively. 

 

 

 

http://cybertesis.uach.cl/tesis/uach/2003/fvc829e/doc/fvc829e.pdf
https://repository.ces.edu.co/bitstreams/cd49577b-06d0-4d0e-90b8-31707366605a/download
https://dspace.unl.edu.ec/items/8da4524c-4d06-4fbb-b785-6a94377c6d40
https://sedici.unlp.edu.ar/handle/10915/57873
https://sedici.unlp.edu.ar/handle/10915/57873
https://doi.org/10.24188/recia.v12.n1.2020.754
https://doi.org/10.3390/ani15081160
https://hdl.handle.net/20.500.14352/55935
http://repositorio.utc.edu.ec/handle/27000/666
https://www.scribd.com/document/236446726/El-Espermograma-en-La-Reproduccion-Canina
https://accedacris.ulpgc.es/jspui/handle/10553/1910
https://dicyt.upea.bo/assets/publicaciones_archivos/file_1691675277.pdf
http://cybertesis.uach.cl/tesis/uach/2003/fvc829e/doc/fvc829e.pdf
https://pubmed.ncbi.nlm.nih.gov/8229936/
https://www.scribd.com/document/236446726/El-Espermograma-en-La-Reproduccion-Canina
https://sedici.unlp.edu.ar/handle/10915/57873
http://cybertesis.uach.cl/tesis/uach/2003/fvc829e/doc/fvc829e.pdf
https://dspace.unl.edu.ec/items/8da4524c-4d06-4fbb-b785-6a94377c6d40
https://accedacris.ulpgc.es/jspui/handle/10553/1910
https://www.scribd.com/document/236446726/El-Espermograma-en-La-Reproduccion-Canina
https://fmvz.unam.mx/fmvz/licenciatura/coepa/archivos/manuales_2013/Manual%20de%20Practicas%20de%20Reproduccion%20Animal.pdf
https://dicyt.upea.bo/assets/publicaciones_archivos/file_1691675277.pdf
https://accedacris.ulpgc.es/jspui/handle/10553/1910
https://dspace.unl.edu.ec/items/8da4524c-4d06-4fbb-b785-6a94377c6d40
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 According to the results obtained, it can be observed that the canine Bebé obtained the lowest 

values in the different parameters; this may be due to different reasons such as the donor's mood, the 

environment in which he is at the time of collection, the rest time between collections and the lack of 

excitement of the specimen. 

 

5. Conclusion 

 

All donors are suitable for reproduction. However, as canine Bebe obtained low-quality semen, he could 

only be used as a fresh semen donor and is not suitable for sperm cryopreservation, as semen quality 

decreases after the freezing-thawing process. 

 

 It is advisable to continue the semen collection and evaluation process, as semen quality may 

improve when collections are recurrent and donors are adapted to the collection process. 
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