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ABSTRACT

Acute heat stress contributes greatly to sudden death in animals and induces serious intra-
corporal damage even if the animal survives. This trial was therefore conducted to unravel
the effect of dietary supplementation of acetylsalicylic acid (ASA) on the serum
biochemical composition and hormonal status of finisher broiler chickens during the
transition from dry to rainy season (January — March). One hundred and ninety-two (192)
day-old broiler chicks (ANAK) were randomly allotted to four treatment diets
supplemented with 0, 0.025, 0.050, and 0.075% of ASA at 48 birds/treatment in four
replicates of 12 birds each. The result revealed that broilers fed 0.075% ASA had the
highest (p<0.05) aspartate aminotransferase and alkaline phosphatase with the values of
69.12 + 6.52 IU/L, 58.02 + 11.75 IU/L respectively, while broilers fed 0.050% ASA had
the lowest (p<0.05) cholesterol value of 57.27 + 2.61 mg/dL. The highest (p<0.05) total
protein value of 4.20 + 0.11 g/dL was observed in broilers fed the control diet. There were
significant treatment effects (p<0.05) in all the hormonal parameters investigated.
Estradiol was observed to increase as the level of ASA supplementation increased.
Similarly, broilers fed 0.075% ASA had the highest (p<0.05) progesterone value. It could
be concluded that ASA supplementation improves serum biochemical profile, as well as
reduces the cholesterol level of experimental birds.
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INTRODUCTION

Animal cells synthesize a small nhumber of heat-
shock proteins (HSPs) under heat stress
conditions, and low production of heat-shock
proteins (HSP) expression causes serious intra-
corporal damage in poultry species (Rylander et
al., 2006; Kamboh et al., 2013). It increases the
membrane permeability of myocardial cells,
which enhances the release of enzymes from
myocardial cells into the serum (Saravanan et a/.,
2013). These enzymes, including iso-enzyme
creatine kinase-MB (CK-MB) and lactate
dehydrogenase (LDH), are widely regarded as
indicators of acute myocardial injury (Wu et al.,
2013; Zeren et al, 2013). High environmental
temperatures alter the activity of the
neuroendocrine system of poultry, resulting in
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activation of the hypothalamic-pituitary-adrenal
(HPA) axis, along with the sympathetic-adrenal-
medullar axis (SAM), which promotes the release
of glucocorticoids. Furthermore, glucocorticoids
initiate the hydrolysis of circulating triglycerides,
intensifying the activity of lipoprotein lipase that
leads to an increase in lipolysis. Insulin growth
factor (IGF-1) is negatively regulated by
glucocorticoids to worsen skeletal muscle
damage (Quinteiro-Filho et a/., 2012; Kuo et al.,
2013).  Glucocorticoids  enhance  glucose
synthesis to confirm the survival of animals under
heat  stress. Long-term  secretion  of
corticosterone during chronic heat stress is linked
to many deleterious consequences in broiler
chickens; these include reduced immunity,
muscle breakdown, cardiac issues, and
depression. Heat stress also induces infertility by
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altering the activities of reproductive hormones,
it affects poultry gut health (leaky gut) (Romero
et al., 2015). Several researches on the adverse
effects of environmental stress on domestic birds
showed that the plasma level of corticosteroids
increases, while that of plasma proteins
decreases with a marked increase in blood
glucose concentration and calcium levels
(Oladele et al., 2001; Sahin et al., 2003). It was
reported by McDaniel et al. (1995; 1996) that
serum calcium and phosphorus levels, calcium
and potassium ion exchange, and
spermatogenesis were significantly lowered in
heat-stressed birds. Ambient temperatures
influence reproduction by reducing the feed
intake of chickens, this leads to decreased body
weight, feed efficiency, egg production, and
quality, reduced dietary digestibility, and
decreased plasma protein (Ardon et al., 2008).

Aspirin (acetylsalicylic acid) is one of the
most widely prescribed non-steroidal anti-
inflammatories, antipyretic, and analgesic drugs.
Aspirin has been reported to play a key role in
lowering cholesterol and triglycerides in blood,
meat, and eggs, and is used in the cure and
anticipation of normal cardiovascular disorders
(van Diepen et al, 2011). It acts to prevent
prostaglandin synthesis; and therefore, it alters
the hypothalamic thermostat capacity (Wu et al,
2015; Truong et al, 2016). Aspirin decreases
blood clotting, and inhibition of blood clotting is
due to the disruption of prostaglandin synthesis
in thrombocytes (Balog et a/, 2000). The
attributes of ASA have thus necessitated this
experiment to investigate the effects of feeding
ASA supplemented diet on the serum
biochemistry and hormonal profile of finisher
broiler chicken during the dry season.

MATERIALS AND METHODS

Experimental Site: The experiment was carried
out at the Teaching and Research Farm (Poultry
Unit) of the Rufus Giwa Polytechnic, Owo,
Nigeria. It is located on latitude 7°18'N and
longitude 5°10°E. The site is within the hot, wet
equatorial climate with high rainfall (1,500 mm)
and relative humidity (well above 75 %) all year
round with an annual temperature of about 27°C.
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Procurement of Dietary Supplement: Aspirin
(Acetylsalicylic acid) was purchased from was
purchased from Bayer Pharmaceutical Company,
Berlin, Germany.

Experimental Animals and Feeding: One
hundred and ninety-two (192) day-old broiler
chicks (ANAK) were purchased from Chi Farm
Limited, Ibadan. The birds were initially fed a
standard broiler starter diet containing 23.10%
crude protein and 11.78 MIJ/Kg metabolizable
energy (Table 1) from the 1% to 4™ weeks of age
after which they were switched to a standard broiler
finisher's diet with 19.60% crude protein and 12.21
MJ/Kg metabolizable energy (Table 2) from the 5%
week to the 8™ week of the feeding trial. Both the
starter and finisher diets were supplemented with
0, 0.025, 0.050, and 0.075% of acetylsalicylic acid
(ASA) respectively. Diet 1 (T1) which is the control
had no inclusion of acetylsalicylic acid (ASA), Diet 2
(T2) contained 0.025% inclusion of ASA, Diet 3 (T3)
contained 0.050% inclusion of ASA, and Diet 4 (T4)
had 0.075% of ASA. The experimental diets were
formulated to meet the nutrient requirements of
the bird.

Experimental Layout and Feeding Trial: The
birds were randomly divided into four dietary
treatments, each treatment comprising 48 birds,
which was replicated 4 times containing 12 birds
per replicate. At the end of the 8-week feeding trial,
the final weight was taken; three birds per replicate
were randomly selected, and humanely
slaughtered.

Data Collection: Blood samples were collected
from birds into a sterile glass tube without anti-
coagulant for serum biochemical analyses. From
the clotted blood inside the test tube, sera were
separated following centrifugation at 3000 rpm for
about 10 minutes. The sera samples of 12 birds (3
birds per treatment group) were then taken to the
Chemical Pathology Department of University
College Hospital (UCH) Ibadan in Oyo State for
laboratory assay. The following serum biochemical
parameters were determined: serum protein,
serum albumin, serum globulin, serum cholesterol,
serum creatinine, alkaline phosphatase (ALP),
aspartate  aminotransferase  (AST), alanine
aminotransferase (ALT).

Animal Research International (2024) 21(1): 5305 — 5311



Serum biochemistry and hormonal profile of broilers fed acetylsalicylic acid

5307

Table 1: Composition (g/100g) of broiler starter diets (0-4 Weeks) during the transition

from dry to rainy season (January - March)
Ingredients

T1(0.00%)

Maize 52.00
Wheat Offal 5.00
Groundnut Cake 16.00
Soya Bean Meal 21.40
Fish Meal 1.50
Bone meal 1.50
Limestone 1.00
Lysine 0.10
Methionine 0.50
Salt 0.50
Premix 0.50
Total 100.00
Acetylsalicylic acid (ASA) 0.00
Calculated Analysis

Crude Protein (%) 23.10
Metabolizable Energy (MJ/Kg) 11.78
Ether Extract (%) 4.67
Crude Fibre (%) 3.92
Phosphorus (%) 0.72
Calcium (%) 1.03
Lysine (%) 1.19
Methionine (%) 0.85

Percentage Composition

T2(0.025%)  T3(0.050%)  T4(0.075)
52.00 52.00 52.00
5.00 5.00 5.00
16.00 16.00 16.00
21.40 21.40 21.40
1.50 1.50 1.50
1.50 1.50 1.50
1.00 1.00 1.00
0.10 0.10 0.10
0.50 0.50 0.50
0.50 0.50 0.50
0.50 0.50 0.50

100.00 100.00 100.00
0.025 0.050 0.075
23.10 23.10 23.10
11.78 11.78 11.78
4.67 4.67 4.67
3.92 3.92 3.92
0.72 0.72 0.72
1.03 1.03 1.03
1.19 1.19 1.19
0.85 0.85 0.85

71 = Diet with 0.00%ASA; T2 = Diet with 0.025% ASA; T3 = Diet with 0.050%ASA; T4 = Diet with 0.075% ASA

Alkaline phosphatase (ALP) was determined
using the procedure provided by Randox. ALP
activity was measured by monitoring the
concentration of p- p-nitro phenol formed when
ALP reacts with p-nitro phenyl phosphate. ALT
and AST were determined using the principle
described by Reitman and Frankel (1957) with
the procedure provided by Randox. The serum
was analyzed for cholesterol content using the
Randox cholesterol kit. The serum samples were
analyzed for creatinine content using a Randox R
creatinine kit (32 Mol/l picric acid and 0.32 Mol
NaOH). Also, an enzyme-based immunoassay
procedure was employed to determine
oestradiol, progesterone, testosterone, cortisol,
and luteinizing hormone in the serum samples.

Statistical Analysis: All data were subjected to
a one-way analysis of variance (ANOVA) using
the SAS (2008) statistical package. Duncan’s
multiple range test of the same statistical
package was used to separate significant means
at p<0.05.

RESULT AND DISCUSSION

The serum biochemical profile of broiler finisher
chickens fed dietary supplementation of
acetylsalicylic acid during the transition from dry
to rainy season (January- March) indicated that
the total protein, albumin, globulin, aspartate
aminotransferase, alkaline phosphatase, and
cholesterol were significantly  influenced
(p<0.05) by the dietary treatments (Table 3).
The highest (p<0.05) total protein value of 4.20
= 0.11 g/dL was observed in broilers fed the
control diet. Broilers fed 0.050% ASA had the
highest albumin value of 1.62 + 0.18 g/dL, which
was not statistically different (p>0.05) from the
value obtained in broilers fed the control diet and
those fed 0.075% ASA. Globulin was highest
(p<0.05) in broilers fed 0.025% ASA. The result
also showed that broilers fed 0.075% ASA had
the highest (p<0.05) in aspartate aminotransferase
and alkaline phosphatase with the values of
69.12 + 6.52 IU/L, 58.02 + 11.75 IU/L, while
broilers fed 0.050% ASA had the lowest (p<0.05)
cholesterol value of 57.27 £ 2.61 m g/dL.
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Table 2: Composition (g/100g) for broiler finisher’s diets during the transition from dry to
rainy season (January — March)

Maize 62.00 62.00 62.00 62.00
Wheat Offal 4.70 4.70 4.70 4.70
Groundnut Cake 17.20 17.20 17.20 17.20
Soya Bean Meal 11.00 11.00 11.00 11.00
Fish Meal 1.00 1.00 1.00 1.00
Bone meal 1.50 1.50 1.50 1.50
Limestone 1.00 1.00 1.00 1.00
Lysine 0.20 0.20 0.20 0.20
Methionine 0.40 0.40 0.40 0.40
Salt 0.50 0.50 0.50 0.50
Premix 0.50 0.50 0.50 0.50
Total 100.00 100.00 100.00 100.00
Acetylsalicylic acid (ASA) 0/00 0.025 0.050 0.075
Calculated Analysis

Crude Protein (%) 19.60 19.60 19.60 19.60
Metabolizable Energy (MJ/Kg) 12.21 12.21 12.21 12.21
Ether Extract (%) 4.76 4.76 4.76 4.76
Crude Fibre (%) 3.53 3.53 3.53 3.53
Phosphorus (%) 0.68 0.68 0.68 0.68
Calcium (%) 1.00 1.00 1.00 1.00
Lysine (%) 1.03 1.03 1.03 1.03
Methionine (%) 0.70 0.70 0.70 0.70

71 = Diet with 0.00%ASA; T2 = Diet with 0.025% ASA; T3 = Diet with 0.050%ASA; T4 = Diet with 0.075% ASA

Table 3: Serum biochemistry of broiler finisher chickens fed dietary supplementation of
acetylsalicylic acid at the transition from dry to rainy season (January — March)

Total Protein ( g/dL) 4.20 + 0.11b 3.88 £ 0.08° 3.92 £ 0.26° 3.70 £ 0.22°
Globulin ( g/dL) 2.48 + 0.08° 2.55 + 0.02¢ 2.28 £+ 0.20° 2.14 £ 0.172
Albumin ( g/dL) 1.52 £ 0.16° 1.33 £ 0.09? 1.62 + 0.18° 1.56 + 0.25P
AST (IU/L) 58.21 + 7.74° 60.47 + 4.402 60.90 + 5.13° 69.12 £ 6.52°
ALP(IU/L) 38.14 + 5.832b 42.74 + 2.71%b 31.38 £ 3.972 58.02 + 11.75P
ALT (IU/L) 8.41 £ 0.49 9.11 £ 0.72 8.66 = 0.29 8.82 + 0.89
Cholesterol (m g/dL) 65.57 + 3.64° 80.27 + 14.10¢ 57.27 + 2.612 68.08 + 9.15b¢
Creatinine (m g/dL) 0.77 £ 0.04 0.83 £ 0.04 0.80 + 0.05 0.77 £ 0.09

a, ab, b, ¢ = Means on the same rows but with different superscripts are statistically (p<0.05) significant. T1 = Diet with 0.00%
ASA; T2 = Diet with 0.025% ASA; T3 = Diet with 0.050% ASA; T4 = Diet with 0.075% ASA; ALT = Alanine aminotransferase;
AST = Aspartate aminotransferase; ALP = Alkaline Phosphatase

The result obtained in this study was in
agreement with the findings of Kutlu and Forbes

The variation in the results could be a result of
differences in the level of supplementation,

(2000) and Sahin et al. (2003) who reported a
significant increase in serum protein, and Sahin
et al. (2003) who reported a decrease (p<0.05)
in cholesterol when ASA supplement was fed to
broilers. On the contrary, McKee et al. (1997) and
Konca et al (2009) reported that dietary ASA
supplementation did not have any significant
effect on serum total protein and cholesterol.

breed, and environmental condition at the time
of the experiment. High levels of alanine
aminotransferase values and alkaline phosphatase
reported in broilers fed 0.075% ASA is a pointer
of the toxicity of ASA, which indicates liver
damage. The hormonal profile of broiler finisher
chickens fed dietary supplementation of
acetylsalicylic acid during the transition from dry
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Table 4: Hormonal profile of broiler finisher chickens fed dietary supplementation of
acetylsalicylic acid at the transition from dry to rainy season (January - March)

Parameters T1

Estradiol (nmol/L) 0.07 + 0.00?
Progesterone (ng/ml) 0.82 + 0.012
Testosterone (nmol/L) 0.93 + 0.09?
LH(IU/L) 0.20 + 0.04°
Cortisol (IU/L) 1.55 + 0.06P

T2 T3 T4
0.22 £ 0.01° 0.24 £ 0.01° 0.24 + 0.05°
1.25 + 0.392b 1.01 + 0.0720 1.63 + 0.18b
1.15 + 0.03° 0.76 £+ 0.03° 0.93 £ 0.05°
0.15 + 0.032b 0.10 £ 0.00? 0.15 £ 0.022b
1.30 + 0.00? 1.35 + 0.03? 1.40 + 0.00?

a, ab, b = Means on the same rows but with different superscripts are statistically (p<0.05) significant. T1 = Diet with 0.00%
ASA; T2 = Diet with 0.025% ASA,; T3 = Diet with 0.050% ASA; T4 = Diet with 0.075% ASA; LH = Luteinizing hormone

to the rainy season (January - March) indicated
that there were significant treatment effects
(p<0.05) in all the hormonal parameters
investigated (Table 4). Estradiol was observed to
increase as the level of ASA supplementation
increased. Similarly, broilers fed 0.075% ASA had
the highest (p<0.05) progesterone value of 1.63
+ 0.18 ng/mL which varies significantly from
values obtained in other treatments. Broilers fed
the control diet had the highest (p<0.05)
luteinizing hormone and cortisol value of 0.20 £
0.04 IU/L and 1.55 + 0.06IU/L respectively, while
the lowest (p<0.05) cortisol value of 1.30 + 0.00
IU/L was recorded in broilers fed 0.025% ASA,
which was statistically similar (p>0.05) with the
values obtained in broilers fed 0.050% and
0.075% ASA. The significantly higher values of
progesterone and estradiol with the lowest
(p<0.05) cortisol recorded in ASA-supplemented
diets reflects the potentiality of ASA to suppress
prostaglandins, which invariably stimulates the
release of circulatory pituitary, steroid hormones,
and also suppressed cortisol, which is the stress
indicator hormone (Abou El-Soud et al, 2006;
Abdel-Fattah, 2006).

Conclusion: It can be concluded that ASA
supplementation improved the serum protein,
and albumin globulin hormonal status, as well as
reduced the cholesterol levels in the blood.
However, the inclusion of ASA above 50% level
was toxic and may have detrimental effects on
the health and general well-being of broiler
chickens.
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