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ABSTRACT 
 
This study investigated the optimum combination of acetylsalicylic acid (ASA) and salt 
(NaCl) in the Marshall Breeder cock that will synergistically improve weekly sperm cell and 
leukograms of this cocks. Sixteen broiler breeder cocks were used to determine the 
leukogram and weekly semen quality. Four diets were formulated and compared as: T1 
(0.25% NaCl and 0.00% ASA), T2 (0.50% NaCl and 0.025% ASA), T3 (0.75% NaCl and 
0.050% ASA), and T4 (1.00% NaCl and 0.075% ASA). The cocks were randomly distributed 
into four treatment diets with four replicates in each treatment and fed for sixteen weeks. 
Semen collection, through the abdominal massage method, commenced at the 30th – 35th 
week of age and was carried out once weekly between 6.00 and 8.00 hours. Diet T3 showed 
a significant increase (p˂0.05) in total ejaculate volume from 30 to 35 weeks of age with 
a peak at 33 weeks of age (0.6 ml), highest in sperm motility between the ranges of 98 – 
100%, lowest in abnormal sperm cells (12 – 17%) and dead sperm cells (20 – 23%) when 
compared to other treatment diets. The leukogram showed that the heterophil and 
lymphocyte were significantly higher in diet T3 (71.50 ± 1.36%) and lower in control diet 
T1 (0.01 ± 0.01%), respectively. In conclusion, 0.750% NaCl worked synergistically with 
0.050% ASA to improve the ejaculate characteristics of this breeder cocks from 30 to 35 
weeks of age and could be used to optimise the concentration of heterophil and 
lymphocytes in the blood of breeder cocks. 
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INTRODUCTION 
 
The most common environmental stressor working 
against the intensive livestock production sector 
in the tropics has been determined to be heat 
stress (Akinyemi et al., 2019). It has been 
established to impair immune system function, 
which lowers broilers' performance concurrently 
(McDaniel and Parker, 2004). Several remedies 
have been used to mitigate the negative impact 

of heat stress on poultry performance, including 
the administration of potassium chloride (Ahmad 
et al., 2008), sodium chloride (Dai et al., 2009), 
ascorbic acid (Talebi and Khademi, 2011) and 
acetylsalicylic acid (Aro et al., 2017).  

Chicken sperm are produced in the intra-
abdominal testes at a core body temperature (40 
– 41 °C) for 14 days and then are transported 
through the epididymis to the vas deferens, 
where they are stored for 2 – 3 days and undergo 
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some natural degeneration before being exported at 
ejaculation (Pimprasert et al., 2023). Considering 
this physiological evidence, it is reasonable to 
collect semen at a consistent frequency to 
maintain optimal sperm quality during fertility. 
More than three rounds of collections per week 
in turkeys decreased the semen volume (Noirault 
and Brillard, 1999). Acetylsalicylic acid (ASA) or 
aspirin is well-known as an antipyretic drug (Aro 
et al., 2015). This drug has improved egg 
production and liveability in laying hens and 
prevents wet litter in poultry houses (Aro et al., 
2020). Since dietary sodium chloride (NaCl) has 
been reported to enhance egg production (Aro et 
al., 2015) and boost the immune competence of 
farm animals (Aro et al., 2015), it seems a 
worthwhile intervention strategy to experiment 
with these attributes of NaCl to improve semen 
production. There is, however, a paucity of data 
on the effects of aspirin and NaCl combination in 
the diet on the reproductive performance of 
broiler breeders, particularly males. The broiler 
breeder stock's infertility issues are inclined 
toward males (Silveira et al., 2014). This infertility 
problem is exacerbated further, particularly in the 
tropics, by perennial heat stress (Abioja, 2010), 
linked to decreased spermatogenesis (Shadmehr 
et al., 2018). The use of ASA and NaCl in 
combination with the poultry diet has been 
shown to lessen heat stress (Aro et al., 2017) and 
reduce wet litter (Aro et al., 2020). The optimal 
combination of ASA and NaCl in poultry diets, 
particularly in Marshall breeder broiler stock, is 
yet to be determined. Thus, the purpose of this 
study was to determine the best combination of 
ASA and NaCl in Marshall broiler breeder cocks to 
reduce heat stress while improving the semen 
production and leukogram indices of this breed 
of domestic chicken. 
 
MATERIALS AND METHODS 
 
Experimental Site: The experiment was conducted 
at the Poultry Unit of the Livestock Section of the 
Teaching and Research Farm, and Diagnostic 
Laboratory of the Department of Animal 
Production and Health, Federal University of 
Technology, Akure between November 2023 and 
March 2024.  
 

Procurement and Management of Experimental 
Animals: Twenty broiler breeder cocks of the 
Marshall breed were purchased from Vettinson 
Breeders’ Farms, Oyo State, Nigeria. The birds 
were twenty weeks of age at the time of their 
arrival. Sixteen birds with an average live weight 
of 2.2 kg were randomly allotted to four dietary 
treatments with four replicates in each treatment. 
Four treatment diets were formulated in which 
ASA was supplemented at 0, 250, 500 and 750 
g/100kg and dietary salt inclusions at 250, 500, 
750 and 1000 g/100kg of the diets. The diets 
were labelled as T1, T2, T3 and T4 respectively. 
Table 1 shows the gross composition of the 
Marshall breeder cock’s diet. 
 
Table 1: Gross composition (kg/100kg) of 
the experimental diets 
Ingredients TI 

(kg) 
T2 

(kg) 
T3 

(kg) 
T4 

(kg) 
Maize 47.55 47.55 47.55 47.55 
Wheat offal 16.00 16.00 16.00 16.00 
Soybean 
meal 

18.00 18.00 18.00 18.00 

Rice bran 15.00 14.75 14.50 14.25 
Lysine 0.20 0.20 0.20 0.20 
Methionine 0.25 0.25 0.25 0.25 
DCP 1.30 1.30 1.30 1.30 
Limestone 1.20 1.20 1.20 1.20 
Breeder’s 
premix 

0.25 0.25 0.25 0.25 

Salt 0.25 0.50 0.75 1.00 
Total  100.00 100.00 100.00 100.00 
ASA 0.00 0.025 0.050 0.075 
ME 
(Kcal/kg) 

2700.93 2701.00 2701.07 2702.04 

Crude 
protein (%) 

16.01 16.08 16.15 16.22 

T 1 = Diet with 0.25% NaCl and 0.00% ASA; T 2 = Diet with 
0.50% NaCl and 0.025% ASA; T 3 = Diet with 0.75% NaCl 
and 0.050% ASA; T 4 = Diet with 1.00% NaCl and 0.075% 
ASA; ASA = Acetylsalicylic Acid; NaCl = Sodium Chloride; ME 
= Metabolizable Energy DCP = Dicalcium Phosphate and 
Breeder premix 

 
Qualitative Semen Analysis: Total ejaculate 
volume was determined as described by Franken 
and Oehninger (2012). Sample bottles were used 
for semen collection per replicate from which 
semen or ejaculate volume for replicate was 
taken and recorded. Eosin-Nigrosin stains were 
used on smears for live/dead and abnormal/normal 
sperm cell counts. The smears were dried on a 
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warm slide and observed immediately with a light 
microscope at high power magnification (×100) 
(Franken and Oehninger (2012). Sperm motility 
was done by placing fresh semen on a cover slip 
and a drop of saline water was added which was 
then viewed under 40x magnification with a light 
microscope. Sperm concentration was calculated 
by multiplying the number of sperm cells counted 
by the dilution factor of the semen. The seminal 
volume and spermatocrit were determined using 
a centrifuging machine and calibrated pipette, 
the semen was aspirated, and the volume was 
read according to Franken and Oehninger (2012). 
 
Differential Leukogram Count: A sample of 
the blood was smeared and then stained with 
Wright’s dye and each type of white blood cell 
(lymphocytes, heterophil, monocytes, basophils, 
and eosinophil) was then counted under the 
microscope using a laboratory counter - Leucodiff 
600 (Tagesu, 2018).  
 
Statistical Analysis: All data obtained from the 
experiment were analysed using the Statistical 
Package for Social Sciences (SPSS) Version 26. 
Significant means were separated using the 
Duncan multiple-range test of the same statistical 
package. 
 
RESULTS AND DISCUSSION 
 
The control diet had the highest volume of 
ejaculate from Week 1 to 4 followed by a drastic 
reduction at Week 6 when compared with other 
diets in Figure 1.  
 

Figure 1: Weekly total ejaculate volume (%) 
produced by Marshall Broiler breeder cocks fed 
supplemental acetylsalicylic acid and varied 
inclusion of dietary salt. Key: T1 = Diet with 0.25% 
NaCl and 0.00% ASA; T2 = Diet with 0.50% NaCl and 0.025% 
ASA; T3= Diet with 0.75% NaCl and 0.050% ASA; T4 = Diet 
with 1.00% NaCl and 0.075% ASA 
 

Diet T3 showed a progressive increase in the 
volume of the ejaculate from Week 1 to 6 with 
the highest ejaculate volume at Week 5 (0.55 ml) 
and 6 (0.53 ml) throughout the six-week study. 
The findings in this study align with the report 
made by Aro et al. (2020) that ASA when 
combined with NaCl at 0.05 and 0.50% of the 
diet would encourage maximum semen 
production of Isa White cocks. It shows that diet 
T4 had the lowest spermatocrit value compared 
to other treatments. Throughout the study, the 
seminal plasma and spermatocrit (Figures 2 and 3) 
showed that diets supplemented with ASA-NaCl had 
their best at diet T3 relative to the control diet.  
 

Figure 2: Weekly seminal plasma volume (%) 
produced by Marshall Broiler breeder cocks fed 
supplemental acetylsalicylic acid and varied 
inclusion of dietary salt. Key: T1 = Diet with 0.25% 
NaCl and 0.00% ASA; T2 = Diet with 0.50% NaCl and 0.025% 
ASA; T3= Diet with 0.75% NaCl and 0.050% ASA; T4 = Diet 
with 1.00% NaCl and 0.075% ASA 
 

 
Figure 3: Weekly spermatocrit (%) of Marshall 
Broiler breeder cocks fed supplemental 
acetylsalicylic acid and varied inclusion of 
dietary salt. Key: T1 = Diet with 0.25% NaCl and 0.00% 
ASA; T2 = Diet with 0.50% NaCl and 0.025% ASA; T3= Diet 
with 0.75% NaCl and 0.050% ASA; T4 = Diet with 1.00% NaCl 
and 0.075% ASA 
 
The percentage of seminal plasma of birds fed 
diet T3 (Figure 3) showed a gradual decrease 
from Week 1 to 6 compared to other treatment 
diets, while birds fed diet T4 had the highest 
seminal plasma.  Figure 3 shows an improving 
trend of spermatocrit from Week 1 to Week 6. 
This means that the less the seminal plasma the 
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lower the fluidity of the semen which eventually 
leads to an increase in spermatocrit percentage 
(Aro et al., 2020). Furthermore, from weeks 3 to 
6, diet T3 showed a linear trend for sperm motility 
with a 100% rate while other treatment diets 
were lower (Figure 4).  
 

Figure 4: Weekly sperm motility (%) of Marshall 
Broiler breeder cocks fed supplemental 
acetylsalicylic acid and varied inclusion of 
dietary salt. Key: T1 = Diet with 0.25% NaCl and 0.00% 
ASA; T2 = Diet with 0.50% NaCl and 0.025% ASA; T3= Diet 
with 0.75% NaCl and 0.050% ASA; T4 = Diet with 1.00% NaCl 
and 0.075% ASA 
 
The fact that the birds were rare during the 
upsurge of heat period (November to March) and 
as well as exposed to frequent semen collection, 
at this level of supplementation of both dietary 
ASA and NaCl, these indices were improved when 
compared to the control diet.  

In Figure 5, it was observed that T3 had 
the lowest percentage of dead sperm cells. At 
Week 6, however, all treatments had a higher 
percentage of dead sperm cells compared to 
Week 1 of the semen collection period except diet 
T3. Diets T1 and T4 were observed to have the 
same percentage of dead sperm cells at Week 
1(25%), 4(29.25%) and Week 6(30%).  
 

Figure 5: Weekly abnormal sperm cells (%) in 
Marshall Broiler breeder cocks fed supplemental 
acetylsalicylic acid and varied inclusion of 
dietary salt. Key: T1 = Diet with 0.25% NaCl and 0.00% 
ASA; T2 = Diet with 0.50% NaCl and 0.025% ASA; T3= Diet 
with 0.75% NaCl and 0.050% ASA; T4 = Diet with 1.00% 
NaCl and 0.075% ASA 
 

Cocks fed diet T2 recorded 24% dead sperm cells 
in Week 1 which increased at Week 3 to 32.67%, 
fell to 20% in Week 5 and rose to 27% in Week 6. 

According to Figure 6, the general trend 
observed was a progressive increase in abnormal 
sperm cells of the cocks’ fed diets with NaCl-
inclusions and ASA supplementation from Week 
1 to Week 5 followed by a reduction at Week 6.  
 

Figure 6: Weekly dead sperm cells (%) in 
Marshall Broiler breeder cocks fed supplemental 
acetylsalicylic acid and varied inclusion of 
dietary salt. Key: T1 = Diet with 0.25% NaCl and 0.00% 
ASA; T2 = Diet with 0.50% NaCl and 0.025% ASA; T3= Diet 
with 0.75% NaCl and 0.050% ASA; T4 = Diet with 1.00% NaCl 
and 0.075% ASA 
 
Cocks fed diet T3 had the lowest percentage of 
abnormal sperm cells throughout the study 
period with its lowest record at Week 1(12%) and 
6(12%). The control diet T1 had the highest 
percentage of dead sperm cells at Week 
2(16.33%), 3(23%) and 4(21%) while diet T2 
was the highest at Week 5(23.67%).  

The best improvement of sperm motility, 
reduced in dead sperm cells and abnormal sperm 
cells observed in diet T3 may be due to Na+ in the 
salt providing the energy needed for sperm 
motility, as they play a role in the process of ATP 
synthesis, which is the primary source of energy 
for sperm movement (Guyton and Hall, 2006). 
Furthermore, Na+ is involved in the regulation of 
fluid balance within sperm cells, which is 
essential for maintaining structural integrity and 
protecting it from damage (Guyton and Hall, 
2006). In addition, aspirin, known for its anti-
stress and anti-inflammatory activity, could have 
reduced any oxidative stress within the seminal 
plasma, avoided inflammation, and thus contributed 
to the improvement of those ejaculate parameters 
(Fan et al., 2013).  It was observed that the 
sperm cell concentration increased from Week 1 
to Week 5 among all the treatment diets and 
decreased at Week 6 (Figure 7).  
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Figure 7: Weekly sperm cell concentration (%) 
of Marshall Broiler breeder cocks fed 
supplemental acetylsalicylic acid and varied 
inclusion of dietary salt. Key: T1 = Diet with 0.25% 
NaCl and 0.00% ASA; T2 = Diet with 0.50% NaCl and 
0.025% ASA; T3= Diet with 0.75% NaCl and 0.050% 
ASA; T4 = Diet with 1.00% NaCl and 0.075% ASA 
 
The reduction in the sperm concentration values 
of the birds fed ASA-supplemented and dietary 
NaCl-inclusion diets agrees with Vyas et al. 
(2016) who noted a decrease in sperm 
concentration of rats due to aspirin, causing 
androgen depletion in the target level, 
particularly in the caudal epididymis of rat, 
thereby affecting physiological maturation of the 
sperm. 
 
Leukogram Parameters of Marshall Broiler 
Breeder Cocks Fed Dietary Supplementation of 
Acetylsalicylic Acid (ASA) and Dietary Salt 
Levels: Results of leukogram of Marshall Broiler 
breeder cocks fed supplemental acetylsalicylic 
acid and dietary salt inclusions are as given in 
Table 2. According to this experimental study, it 
was observed that the eosinophil, monocyte and 
heterophil were recorded as not significantly 
different (p>0.05) among all the treatment diets. 
However, there were significant differences 
(p˂0.05) in the heterophil among the 
experimental birds with diet T3 having the lowest 
(0.01 ± 0.01%) while the highest in the 
percentage of lymphocytes (71.50 ± 2.36%). 
Moreover, the percentage of basophil was 
measured to be significantly highest in the birds 
placed on diet T4 (0.45 ± 0.11%) while the 
lowest was found in diet T3 (0.26 ± 0.06%). 

Animals with low white blood cells are 
exposed to a high risk of disease infection, while 
those with moderate counts can generate 
antibodies in the process of phagocytosis and 
have a high degree of resistance to diseases 

(Soetan et al., 2013) and enhance adaptability to 
local environmental and disease prevalent 
conditions (Isaac et al., 2013).  
 
Table 2: Leukogram parameters of Marshall 
Broiler breeder cocks fed dietary 
supplementation of acetylsalicylic acid 
(ASA) and dietary salt levels 

Parameters T1 T2 T3 T4 
BAS (%) 0.39  

± 
0.06b 

0.30  
± 

0.10a 

0.26  
± 

0.06a 

0.45  
± 

0.11b 
EOS (%) 0.85 ± 

0.11 
0.79 ± 
0.15 

0.70 ± 
0.11 

0.80 ± 
0.15 

LYM (%) 60.67 
± 4.62 

63.67 
± 3.36 

71.50 
± 1.36 

64.29 
± 3.97 

HET (%) 0.06 ± 
0.09b 

0.01 ± 
0.02a 

0.01 ± 
0.01a 

0.02 ± 
0.01a 

HET/LYM  
(%) 

0.53 
± 

0.09b 

0.41 
± 

0.02ab 

0.34 
± 

0.01a 

0.49 
± 

0.01ab 
MON (%) 2.05 ± 

1.15 
1.33 ± 
0.67 

1.25 ± 
0.85 

2.00 ± 
0.58 

a, b = Means on the same rows but with different letter 
superscripts are statistically significantly different (p˂0.05); 
T1 = Diet with 0.25% NaCl and 0.00% ASA; T2 = Diet with 
0.50% NaCl and 0.025% ASA; T3= Diet with 0.75% NaCl and 
0.050% ASA; T4 = Diet with 1.00% NaCl and 0.075% ASA. 
BAS = Basophils; EOS = Eosinophils; LYM = Lymphocytes; 
HET = Heterophils and MON = Monocytes 
 
In general, an overwhelmingly high WBC count 
in the peripheral blood is often observed in stress 
and inflammatory conditions due to generalized or 
localized infections, trauma, toxicities, neoplasms, 
and so on (Doneley and Doneley, 2010). 

In this study, the highest white blood cell 
parameters indicative of stress were found in the 
control diet. These birds had the highest 
percentage of heterophils and the lowest level of 
lymphocytes. Lymphocyte levels are reduced in 
response to elevated stress (Peters et al., 2011). 
In turn, the number of heterophils increases in 
response not only to pathogens (bacteria, fungi) 
but also to stress (Dhabhar, 2009), with a 
simultaneous decrease in the number of 
lymphocytes (Feldman et al., 2000). The 
heterophil-to-lymphocyte ratio is considered a 
reliable indicator of the stress level in birds, 
primarily making it possible to determine the 
body’s response to stress caused by the 
environment (Davis et al., 2008) 

The values of this parameter indicate 
that the control diet T1 had the highest level of 
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stress. It can be deduced that ASA could work in 
synergy with NaCl at these combinational levels 
to combat any form of stress in this animal.  
 
Conclusion: All the ejaculate parameters differed in 
trend across treatments throughout the six-week 
study period. Diet T3, had the best total ejaculate 
volume, and sperm motility and reduced the 
dead/abnormal sperm cells and could be used to 
optimize the concentration of heterophils and 
lymphocytes in the blood of heat-stressed chickens. 
As a result, the usage of ASA supplementation 
and dietary NaCl inclusion at combinations of 
0.75% NaCl: 0.05% ASA in this current 
experimental study improves the reproductive 
parameters and leukogram indices of breeder 
cocks. 
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