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Abstract: This study sought to compare various parameters of spermatozoa retrieved by swim-up 
method (SUM) and mincing method (MM) from the excurrent ducts of Philippine local chicken.    
Spermatozoa were collected aseptically from the excurrent ducts of twelve sexually matured 
Philippine local chickens by blunt dissection and were subsequently retrieved by mincing and swim-
up method. Semen parameters such as motility, viability, sperm concentration and percent 
abnormality of the samples were determined. Results showed that the motility, viability, 
concentration and percent abnormality of spermatozoa retrieved by SUM were not significantly 
different from that of spermatozoa retrieved by MM which indicated that the method used for the 
retrieval of spermatozoa from the excurrent ducts did not in a way influence the resulting 
aforementioned semen parameters. It was therefore concluded that both of the retrieval methods 
used in this study yielded semen samples with comparable semen parameters and that good quality 
spermatozoa could be collected from the excurrent ducts of Philippine local chicken. 
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INTRODUCTION 

The development, application and improvement of 

reproductive technology, modern genetic tools in breeding 
programs and global logistics, respectively, resulted to a 
significant increase in animal production and enabled rapid 
genetic progress in production traits. However increased use 
of highly productive breeds lead to a decrease in genetic 
diversity in most species of farm animals [1].  Conservation of 
genetic resources and of biodiversity is one of the major 
focuses of many researches nowadays.  In situ conservation of 
genetic resources is the approach prioritized by every 
conservation program involving animal species [2]. One 
drawback of the in situ type of  conservation  is its inability to 
ensure the protection and conservation of target species due 
to live animals’ maintenance complexity [3]. The loss of 
valuable genes and rapid decrease in biodiversity as a result 
of smaller number of selected breeds used for breeding has 
resulted in urgent need to create gene banks and databanks 
[4,5]. In poultry species, semen cryopreservation is currently 
the most practical method for long-term storage of genetic 
material [2]. Complex knowledge of the sperm and its 
physiology, along with proper diluents and dilution rates, are 
essential to achieve maximum success [6]. Due to high  

 
 
variability in success rates of semen cryopreservation for the 
ex situ management of genetic diversity in birds, the need for 
predictors of semen freezability is underscored [2]. Semen 
evaluation prior to its further processing is essential and an  
important prerequisite. The assessment of the basic quality of 
sperm is indispensable for the purpose of devising methods 
for the storage of fowl spermatozoa in vitro for long periods 
of time [7]. The quality of whole fresh semen, which can be 
measured by classical morphologic, metabolic and mobility 
tests, may serve as a reliable indicator of the suitability of 
semen for cryopreservation. Only good quality ejaculates are 
used for cryopreservation as they are more likely to 
withstand the cryopreservation and thawing process [2]. 
Characteristics of good quality semen include: pearly white in 
color; free of any contamination with cloacal products; 
volume of greater than 0.3 mL; sperm mobility of greater than 
65%; and sperm concentration greater than 1 x 109 sperm 
cells/ml. In a study conducted  [2] , it was reported that 
different in vitro tests of semen quality, with membrane 
fluidity test being the most accurate  are reliable in 
determining  the freezing ability of the gametes and, thus, the 
success rate of chicken semen cryopreservation.  These in 
vitro tests are essential to the improvement of freezing 
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methods and for optimizing the management of frozen semen 
[2,8]. 

Dorso-abdominal massage is the most frequently 
used method of semen collection in birds [9]. However, urine 
contamination, a common and lethal acidifier of fresh semen 
ejaculates in wild raptors which results in reduced sperm 
viability and motility, is a problem that may be encountered 
in this method. This could be circumvented by the immediate 
and gentle seminal washing [10]. Other contaminants include 
feces and blood, which tend to reduce or worse, infect the 
collected semen. Furthermore, collection via abdominal 
massage requires a trained technician to avoid semen 
contamination. Post-mortem epididymal sperm retrieval is 
one way to overcome the problems encountered in collection 
by abdominal massage and studies on the evaluation of 
spermatozoa retrieved from the excurrent ducts of Philippine 
roosters have yet to be done. The present study is aimed to 
compare various parameters of spermatozoa  collected  from 
the excurrent ducts of Philippine local rooster retrieved by 
swim-up and mincing methods.   
 
MATERIALS AND METHODS 

 
Sample collection 
Twelve sexually matured roosters were used for the 
collection of excurrent ducts which were done as aseptically 
as possible by blunt dissection. The semen samples were 
retrieved using the swim-up and mincing methods. The 
procedure was carried out with the help of a licensed 
veterinarian. 
 
Swim-up method 
Following the method [11], microcentrifuge tubes with PBS 
were just left to stand for 10-15 minutes. The upper liquid 
portion was transferred to another conical tube. Microscopic 
evaluation was conducted to assess the following parameters 
from the retrieved spermatozoa: concentration, gross 
motility, individual motility, viability and percent 
abnormality. 
 
Mincing method 
The excurrent ducts were placed in microcentrifuge tubes 
containing 400µl of PBS and were minced using sterile 
surgical scissors and were left to stand for 10-15 minutes. The 
upper liquid portion was transferred to another 
microcentrifuge tube. Microscopic evaluation was conducted 
to assess the following parameters of the retrieved 
spermatozoa: concentration, gross motility, individual 
motility, viability and percent abnormality. 
 
Microscopic evaluation 
 
Motility  
A drop of semen (10 µL) was placed on a clean, pre-warmed 
(41°C) microscope slide using a micropipette. A clean cover 
slip was placed gently to avoid air bubble formation. Sperm 
motility was demonstrated by the progressive wavy 
movement of sperm cells [12]. The scoring system [13] was 
used for the evaluation of the movement of sperm to rate the 
sperm motility. 

Sperm viability  
Ten microliters of semen sample was mixed with 20ul of 
eosin-nigrosin solution and a smear was prepared. Sperm 
viability was done counting at least 200 sperms from the 
smeared semen sample on the glass slide representing the live 
and the dead sperms [13]. The dead sperms absorb the stain 
and appear pink/purple and the sperms that do not absorb 
the stain are the live sperms.  
The number of live sperms was counted and the percentage of 
live sperms was computed using the formula: 
   

𝑉𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (%) =  
𝑙𝑖𝑣𝑒 𝑠𝑝𝑒𝑟𝑚𝑎𝑡𝑜𝑧𝑜𝑎

𝑡𝑜𝑡𝑎𝑙 𝑠𝑝𝑒𝑟𝑚𝑎𝑡𝑜𝑧𝑜𝑎 𝑐𝑜𝑢𝑛𝑡𝑒𝑑
 𝑥 100 

 
Sperm abnormality 
In the examination of sperm morphology, 10 µL sperm sample 
was mixed with 20 µL eosin-nigrosin solution and smear was 
prepared. The samples were evaluated using bright field 
microscopy. The shape of the head, neck or mid piece and the 
tail were examined.  Sperm cells with abnormal morphology 
were counted and were expressed as mean percentage of 
sperm head, neck or tail abnormality. At least 200 
spermatozoa were counted in different microscopic fields 
[13]. The percentage of abnormal spermatozoa was computed 
using the formula: 
 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑎𝑏𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑡𝑦 =
𝑎𝑏𝑛𝑜𝑟𝑚𝑎𝑙 𝑠𝑝𝑒𝑟𝑚

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑝𝑒𝑟𝑚 𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑
× 100 

 
Sperm concentration  
Five microliters of the sample was added to 995 µL of 3% NaCl 
solution in microcentrifuge tube. Ten microliters of the 
mixture were then dispensed to each of the chambers of the 
haemocytometer. The number of spermatozoa in five large 
squares from the middle square of each chamber was 
counted. The head of the spermatozoa was considered as the 
reference in counting. As some spermatozoa transcended the 
lines at the edge of the squares, only spermatozoa on the top 
right lines were included in the count. The average of the 
spermatozoa from the two counting chambers was calculated. 
The concentration of spermatozoa per milliliter of semen was 
computed by multiplying the average spermatozoa by 107 
[12]. 
 
Statistical analysis 
The results obtained were expressed as mean ± SEM and were 
analyzed using t-test for two independent samples to 
determine the differences in semen quality using the 
statistical software IBM® SPSS Statistics version 21.  P values 
≤ 0.05 were considered significant. 
 
RESULTS AND DISCUSSIONS 
  
The study on the comparison of quality of spermatozoa 
retrieved from the excurrent ducts of Philippines local 
chicken retrieved by swim-up and mincing methods was 
conducted to evaluate and characterize spermatozoa from the 
ducts initiating from the epididymis to the ductus deferens, 
collectively referred to as the excurrent ducts. Two methods, 
the mincing and swim-up methods, were used to retrieve the 
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spermatozoa from the isolated excurrent ducts. Parameters 
such as motility, viability, concentration, and abnormality 
were determined to assess which of the two retrieval methods 
could be utilized to collect good quality spermatozoa which 
are paramount in the development of methods of poultry 
spermatozoa cryopreservation. Table 1 presents the 
comparison of motility, viability, concentration and percent 
abnormality observed in the samples retrieved using swim-
up method (SUM) and mincing method (MM). 
 
Sperm Concentration 
 

The table shows that the concentrations of sperm (billion cells 
per mL) retrieved by swim-up and mincing methods were 
found to be 2.08 ± 1.1 and 1.93 ± 1.17, respectively. T-test 
found no significant difference between the concentrations of 
samples retrieved using swim-up and mincing methods. 
Normal sperm concentration varies both within and between 
individuals even in the same species [14], but it is estimated 
[15] to be normally between of 1.7 to 3.5 billion sperm cells 
per milliliter for chicken, and the results in this study 
confirmed to the mentioned figures.  

The concentration of samples retrieved from the 
excurrent ducts, regardless of the retrieval method used, were 
found to be within the considered normal range in ejaculated 
samples. Results implied that concentrations of spermatozoa 
obtained from the excurrent ducts were comparable with the 
concentrations of spermatozoa in samples obtained via 
dorso-abdominal massage method. 

  
Sperm Motility 
 

Table 1 presents the motility of spermatozoa retrieved using 
SUM and MM. As shown on the table, the motility of samples 
retrieved using SUM was 65.5 ± 4.97% and 65 ± 4.71% for 
MM-retrieved samples. T-test revealed no significant 
difference between the motility of the SUM-retrieved and MM-
retrieved spermatozoa indicating that the retrieval method 
did not significantly affect or improve the resulting 
percentage of motile and progressive spermatozoa in the 
sample collected. Higher sperm motility has been observed in 
fresh ejaculated semen of cocks (66.67 ± 6.67% to 86.5± 
0.78%) as reported in earlier studies [16, 17, 18, 19, 20, 21].  
 
Table 1. Comparison of various parameters of spermatozoa 
retrieved via swim-up and mincing techniques 
 

Retrieval 
Method 

Semen Parameters 

Concentration  
(x 109) 

Motility 
(%) 

Viability 
(%) 

Abnormality 
(%) 

SUM 2.08 ± 1.1 
65.5 ± 
4.97 

85.65 ± 
7.88 

2.49 ± 1.83 

MM 1.93 ± 1.17 
65 ± 
4.71 

84.20 ± 
8.79 

4.11 ± 3.50 

Values were expressed as mean ± SD.  Results were analyzed 
using t-test for two independent samples. 
 
In a study conducted [22], a gradual increase in sperm 
motility was observed from the spermatozoa retrieved from 
different regions of the excurrent ducts beginning from the 
epididymal region to the distal part of the ductus deferens 

that corresponds to the degree of sperm maturation. The 
increasing capacity for motility was attributed to the 
acquisition of power of movement by the sperm as it passed 
through the excurrent ducts. Also, it was indicated that the 
motility of spermatozoa obtained from the distal ductus 
deferens was comparable to that of ejaculated spermatozoa. 
The relatively lower percent motility observed from the 
samples obtained from the excurrent ducts could therefore be 
explained by the presence of immature spermatozoa from 
proximal region of the duct that were mixed with the mature 
and highly motile spermatozoa of the distal part thereby 
affecting the mass motility. 
 
Sperm Viability 
 
Percentage of live spermatozoa in the sample retrieved by 
SUM was found to be 85.65 ± 7.88% whereas for MM-
retrieved spermatozoa, viability was  84.20 ± 8.79. Statistical 
analysis showed no significant difference between the 
viability of the SUM- and MM-retrieved spermatozoa. Results 
indicated that the retrieval method had no effect on the 
resulting percentage of viable sperm in the sample.  
The percentage of viable spermatozoa from fresh ejaculated 
samples of various breeds or strains observed in earlier 
studies ranged from 80.3 ± 0.9% to 89.63 ± 1.32% [18, 19, 20]. 
The viability of samples obtained in this study was 
comparable to the results of these earlier studies. In domestic 
fowl, the spermatozoa undergo maturation and become fully 
fertile in the ductus deferens. It is also in the ductus deferens 
where spermatozoa produced by the testes are stored until 
the rooster mates. It was therefore expected that the 
percentage of live spermatozoa in the excurrent ducts would 
resemble that of ejaculated samples. 
 
Sperm Abnormality 
 

Almost always, some spermatozoa from an ejaculate exhibit 
various forms of deviation from the normal morphology that, 
when present in great proportion, may adversely affect 
fertility [23]. Figure 1 showed some of the abnormalities 
observed in the samples isolated from the excurrent ducts, 
which included coiled head, bent head, no tail, coiled tail, and 
bent midpiece.  

As presented in Table 1, the percentage of 
morphologically abnormal spermatozoa in samples retrieved 
by SUM was found to be 2.49 ± 1.83% while 4.11 ± 3.50% 
abnormality was observed in MM-retrieved samples. No 
significant difference was found between the percentages of 
abnormality of spermatozoa retrieved using SUM and MM. 
Table 2 shows the percentages of abnormality in the head, 
midpiece and tail region of obtained samples. No region in 
particular showed a greater percentage of defects.  

The percentages of abnormal spermatozoa observed 
from both of the samples retrieved from the excurrent ducts 
were lower than those observed from ejaculated spermatozoa 
of various strains in studies conducted [16, 18,19, 20, 21] 
which ranged from 4.52 ± 10% to 23.33 ± 6.67%. 
Percent normal spermatozoa had been identified [2] as one of 
the most reliable indicators of suitability of samples for 
cryopreservation. Samples retrieved from the excurrent ducts 
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had a relatively lower percentage of abnormal spermatozoa 
as compared to fresh ejaculated samples of other breeds or 
strains. Although this may be attributed to the genetic or 
intrinsic factors of Philippine local chicken, unfortunately, 
literatures regarding characterization of semen ejaculates of 
local breeds or strains are lacking. 

The results of the study proved that good quality 
semen samples could be collected from the excurrent ducts of 
chicken with parameters that were comparable to ejaculated 
sperm of some strains. Samples retrieved from the excurrent 
ducts could be considered as better source for future rooster 
semen studies regarding the development of methods of 
chicken sperm cryopreservation and, eventually, in 
cryopreservation per se of valuable genetic resources.  
 
Table 2. Comparison of total morphological defect rates of 
head, midpiece and tail of spermatozoa retrieved by swim-up 
and mincing methods 
 

Retrieval 
Method 

Sperm abnormalities 

Head (%) 
Midpiece 

(%) 
Tail (%) 

SUM 1.14 ± 1.24 0.33 ± 0.46 1.02 ± 0.89 
MM 1.63 ± 2.13 0.62 ± 0.56 1.86 ± 2.43 

Values were expressed as mean± SD. Results were analysed 
using one-way ANOVA. 
 
 

 
 
Figure 1. Photomicrography of normal and abnormal  
morphology of cock spermatozoa under HPO. (A) 
morphologically normal, (B) coiled head, (C) bent head, (D) no 
tail, (E) coiled tail, (F) bent midpiece. 

 

CONCLUSIONS AND RECOMMENDATIONS 
 
In this study, the isolation of spermatozoa from the excurrent 
ducts of Philippine local chicken was made possible and also 
the difference between the quality of spermatozoa retrieved 
by mincing and swim-up methods was studied. The study 
clearly proved that good quality spermatozoa could be 
collected from the excurrent ducts of chicken. Many studies, 
however, have shown that various factors, which include 
species, age, weight and others, play significant roles in the 
differences in semen parameters. As such, a similar study that 
is species-specific or strain-specific for Philippine local 
chickens is recommended. Moreover, other in vitro tests and 
subsequent correlation with cryosurvivability are suggested. 
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