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Abstract

Heat Stress (HS) poses a significant constraint on broiler production, compromising
physiological performance, immune function, and antioxidant capacity. This study investigated
the combined effects of aspirin supplementation and feed deprivation as an integrated strategy to
mitigate the adverse physiological impacts of cyclic heat Stress in Ross 308 broilers. A total of
240 one-day-old chicks were randomly allocated to four treatments: T1 (control, ad libitum feed
and water), T2 (feed deprivation 11:00-17:00 h), T3 (aspirin 100 mg L' in drinking water
11:00-17:00 h), and T4 (combined feed deprivation 11:00—17:00 h followed by aspirin 17:00—
23:00 h). At 35 days of age, hematological and serum biochemical parameters were assessed.
Results indicated that the combined treatment (T4) significantly reduced the heterophil-to-
lymphocyte (H/L) ratio (P < 0.01), elevated red blood cell count and hemoglobin concentration
(P £0.01), and improved packed cell volume (P < 0.05) compared with the control. Serum total
protein and globulin concentrations increased significantly (P < 0.05), whereas glucose and uric
acid levels decreased (P < 0.01) in all treated groups. Antioxidant markers, including superoxide
dismutase (SOD) activity and total antioxidant capacity, were significantly enhanced in T3 and
T4 (P < 0.05). Body temperature was markedly reduced at peak heat hours (1400 h and 2200 h)
in T2, T3, and T4 (P < 0.01). These findings demonstrate that the synergistic application of feed
deprivation and aspirin supplementation effectively alleviates cyclic heat stress in broilers by
attenuating inflammatory responses, enhancing hematological function, and improving
antioxidant status.
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Introduction resulting in substantial economic losses
Broiler chickens represent a vital driven by reduced bird productivity,
source for global food security owing to increased disease susceptibility, and elevated
their high production efficiency, mortality rates [2]. Heat Stress (HS) remains
characterized by a short growth cycle and an a primary bottleneck in poultry production,
excellent feed conversion ratio (FCR). severely impairing feed intake, nutrient
Concurrently, the poultry industry plays a utilization  efficiency, meat  quality,
strategic role in driving economic growth reproductive performance, and intestinal
and generating employment opportunities integrity [3].
[1]. Despite this significance, seasonal To mitigate the adverse effects of HS,
elevations in ambient temperature impose various interventions have been explored,
severe challenges on poultry producers, including the administration of aspirin
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(acetylsalicylic acid). Renowned for its anti-
inflammatory, antipyretic, and analgesic
properties [4], aspirin serves as an effective
agent in mitigating oxidative damage
induced by environmental stress in poultry
flocks [2]. Furthermore, Aspirin may
indirectly reduce oxidative stress through its
anti-inflammatory  actions  [5,6] by
alleviating the detrimental physiological
disruptions triggered by thermal stress [7].

In tandem with chemical interventions,
feed deprivation during peak thermal hours
constitutes a crucial managerial and
nutritional strategy to alleviate heat load and
enhance physiological performance [8]. This
practice effectively reduces metabolic heat
production associated with digestion and
nutrient absorption, thereby diminishing the
cumulative thermal load on the bird's body
and ultimately leading to a marked reduction
in mortality rates [9]. Consequently, the
present study aimed to evaluate the
combined application of aspirin
supplementation and feed deprivation at
different periods as an integrated approach
to mitigate the negative physiological
impacts of cyclic heat stress on Ross 308
broiler chickens.

Materials and Methods:
Experimental Site and Birds:

The experiment was conducted at the
Poultry Research Unit, Department of
Animal Production, College of Agriculture,
University of Kufa, Iraq, from 4 September
to 9 October 2025. The study evaluated the
effects of aspirin supplementation through
drinking water and feed deprivation on the
physiological responses of broiler chickens
exposed to heat stress conditions.

A total of 240 one-day-old, unsexed
Ross 308 broiler chicks with an average
initial body weight of 45 + 2 g were
obtained from Al-Anwar Hatchery (Al-
Muradiya, Babylon Province, Iraq). Upon
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arrival, chicks were individually weighed
and randomly allocated to four experimental
treatments. Each treatment consisted of 60
birds distributed among three replicate pens,
with 20 birds per replicate. Birds were
reared on a floor system using coarse wood
shavings as litter material at a depth of
approximately 5 cm. Standard management
and vaccination programs recommended for
Ross 308 broilers were followed throughout
the experimental period.

Feeding Program

Birds were fed a three-phase feeding
program formulated to meet or exceed the
nutritional requirements of broiler chickens.
The starter diet was provided from 1 to 10
days of age and contained 3015 kcal ME
kg1' and 23.11% crude protein (CP). The
grower diet was offered from 11 to 24 days
of age and supplied 3081 kcal ME kg[1' and
21.51% CP. The finisher diet was fed from
25 to 35 days of age and contained 3210
kcal ME kgl[]' and 19.58% CP. Feed and
water were provided ad libitum unless
otherwise specified by the treatment
protocol.

Experimental Design and Treatments

The experiment was arranged in a
completely randomized design (CRD)
comprising four treatments:

e TI (Control): Birds had unrestricted
access to feed and drinking water
throughout the experimental period.

e T2 (Feed deprivation): Feed was
withdrawn daily for 6 h (11:00-17:00
h), while water remained available.

e T3 (Aspirin supplementation): Aspirin
was administered through drinking
water at a concentration of 100 mg L[!
for 6 h daily (11:00-17:00 h).

e T4 (Combined treatment): Birds were
subjected to feed deprivation for 6 h
(11:00-17:00 h), followed immediately
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by aspirin supplementation in drinking
water at 100 mg L[ 1" for a subsequent 6
h period (17:00-23:00 h).

All  treatments were maintained
throughout the experimental period, and the
physiological responses of broilers were
assessed under heat stress conditions to
determine the effectiveness of aspirin
supplementation, feed deprivation, and their
combined application in mitigating heat-
induced physiological disturbances.

At the end of the fifth week, blood
samples were collected from two male birds
per treatment. Hematological parameters
were analyzed, including red blood cell
count (RBC), white blood cell count (WBC),
packed cell volume (PCV), hemoglobin
concentration  (Hb), platelet  count
(Thrombocytes), and erythrocyte indices
including mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH), and
mean corpuscular hemoglobin concentration
(MCHC), using a Genix Vet 60 hematology
analyzer.

Several blood biochemical parameters
were also evaluated, (total protein, albumin
and cholesterol) concentrations  were
determined according to the methods
described by Tietz [10]. Globulin
concentration was calculated according to
the equation described by Al-Omari [11].
Blood glucose concentration was determined
following the method of Coles [12], while
uric acid concentration was estimated
according to the method of Fossati and
Prencipe [13].

Statistical Analysis

Experimental data were statistically
analyzed using a Completely Randomized
Design (CRD) to evaluate the effects of the
different treatments on the studied traits.
Significant differences among treatment
means were determined using Duncan’s
Multiple Range Test at significance levels of
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(P<0.05) and (P <0.01). Statistical analyses
were performed using the SAS software
package (2012), according to the following
mathematical model:
Yij =p + Ti + eij
Where:

Yij = observed value.

u = overall mean.

Ti = effect of treatment.

eij = experimental error.

Results and Discussion

The experimental treatments exerted
significant effects on several hematological
parameters in heat-stressed broiler chickens,
as presented in Table 1. Total white blood
cell (WBC) count was significantly elevated
in the feed deprivation group (T2) relative to
the untreated control (T1) (P < 0.05), while
groups T3 and T4 did not differ significantly
from either T1 or T2.

Heterophil percentages and heterophil-
to-lymphocyte (H/L) ratios were
significantly reduced in all treatment groups
(T2, T3, and T4) compared with the control
(P <£0.01), indicating an attenuation of heat-
induced physiological stress. Lymphocyte
percentages were significantly higher in T2
and T4 than in T1. Of particular note, T4
exhibited the lowest H/L ratio among all
groups, differing significantly from both T2
and T3 (P < 0.01), suggesting a superior
stress-mitigating effect attributable to the
combined intervention.

Erythrocytic parameters were also
significantly improved following treatment.
Red Dblood cell (RBC) counts and
hemoglobin (Hb) concentrations increased
significantly (P < 0.01), and packed cell
volume (PCV) was significantly elevated (P
< 0.05) in T2, T3, and T4 relative to TI.
Platelet (PLT) count and mean corpuscular
volume (MCV) were unaffected by any of
the treatments. Mean corpuscular
hemoglobin (MCH) was significantly
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highest in T2 and lowest in T3 (P < 0.01),
whereas T1 and T4 did not differ

significantly from one another.

Table 1. Hematological responses of Ross 308 broilers to aspirin supplementation under
cyclic heat stress at 35 d of age (Mean £ SEM)

. Hb
Treatment \IY)SED Of/ieterophlL ;zlmphocyte /L 11{03/“14 BC rgrill 00
T1 23.69b 22.73 a 65.60 ¢ 035a 223 ¢ 10.40 b
0.33 0.17 1.15 0.003 0.06 0.40
™ 2490 a 21.43b 69.10 ab 031b 246D 11.33 a
0.46 0.13 0.61 0.01 0.04 0.09
T3 23.97ab  20.82 bc 66.85 be 031b 2.61Db 11.70 a
0.16 0.39 0.66 0.01 0.07 0.10
T4 2455ab 2043 ¢ 70.30 a 0.29 ¢ 291 a 11.97 a
24.55 0.09 0.70 0.003 0.03 0.20
sksk sksk sksk sksk kk

Significant  *

Means in a row with different superscripts differ significantly (*P < 0.05, **P < 0.01); NS= not
significant. T1= Control; T2= Feed deprivation (11:00-17:00 h); T3= Aspirin (100 mg L[,
11:00-17:00 h); T4= Combined deprivation +aspirin.

Fasting exerts a protective role against
the adverse effects of heat stress on the
immune system, particularly on leukocyte
populations. By reducing metabolic heat
production associated with feed intake,
fasting attenuates the secretion of stress
hormones-epinephrine, norepinephrine, and
corticosterone-thereby preventing their well-
documented inhibitory effects on leukocyte
activity. Concurrently, aspirin, owing to its
anti-inflammatory, antioxidant, and
antipyretic ~ properties, contributes  to
mitigating heat stress-induced immune
dysregulation and restoring leukocyte
homeostasis, as reflected in the near-normal
white blood cell counts recorded across all
treatment groups. The observed reduction in
heterophil (H) counts in fasted birds may be
attributed to the upregulation of heat shock
protein 70 (HSP70), which attenuates
excessive inflammatory responses and
maintains  heterophil numbers  within
physiologically normal ranges [14,15,16].
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The highly significant decrease (P <
0.01) in heterophil counts and the
corresponding increase in lymphocyte (L)
counts in T4 - combining fasting and aspirin
administered at different time points-
corroborate the findings of Sweidan and
Abuajamieh [17], and collectively represent
a robust physiological indicator of the
efficacy of this combined strategy in
alleviating heat stress burden in broiler
chickens. Regarding erythrocytic
parameters, the significant improvements in
red blood cell (RBC) count and hemoglobin
(Hb) concentration (P < 0.01), as well as
packed cell volume (PCV; P < 0.05),
observed in T2, T3, and T4 relative to the
control may be explained by the following
mechanisms (Table 2). Fasting (T2) reduces
metabolic heat generated by feed digestion

and limits feed-associated water
consumption, thereby preventing the
hemodilution typically associated with

ISSN 2072-3857




Euphrates Journal of Agricultural Science-18 (3):864-873, (Sep. 2026)

ALkhuzaie &Al -Shukri

elevated body temperature and
compensatory water intake for
thermoregulatory purposes.

Table 2. Blood biochemistry and leukocyte differential count in Ross 308 broilers
supplemented with aspirin under cyclic heat stress at 35 d of age (Mean £ SEM)

Treatment PCV PLT MCV MCH MCHC
% 10°u ] Fl Pg/Cell g/dl

T1 27.87b 33.83 124.67 46.53 37.33b
1.15 9.33 1.91 0.61 0.09

™ 2995a 38.77 121.62 46.03 37.85a
0.13 6.69 1.31 0.53 0.18

T3 30.34 a 38.07 127.10 46.40 36.53 ¢
0.23 5.20 2.19 0.61 0.15

T4 3140 a 43.00 123.10 45.73 37.17b
0.32 1.62 0.12 0.23 0.19

Significant * N. S N. S N. S *

Means in a row with different superscripts differ significantly (*P < 0.05, **P < 0.01); NS= not
significant. T1= Control; T2= Feed deprivation (11:00-17:00 h); T3= Aspirin (100 mg L[,
11:00-17:00 h); T4= Combined deprivation +aspirin.

This results in relative
hemoconcentration, evidenced by elevated
RBC counts, Hb concentration, and PCV
[18,19]. Aspirin further supports
erythrocytic function through vasodilation
and improved blood rheology, facilitating
microcirculatory  flow, enhancing gas
exchange efficiency, and optimizing oxygen
delivery to peripheral tissues. Its antipyretic
action additionally prevents heat stress-
induced  hemodilution  [20,21].  The

combined application of fasting and aspirin
in T4 acts synergistically to reduce core
body temperature under heat stress
conditions, producing favorable and additive
effects on RBC count and Hb concentration.
Collectively, the combined treatment
(T4) yielded the most favorable
hematological profile under heat stress
conditions, as evidenced by the pronounced
reduction in the H/L ratio and the consistent
improvement in erythrocytic indices.

Table 3. Serum biochemistry and antioxidant responses of Ross 308 broilers to aspirin
supplementation under cyclic heat stress at 35 d of age (Mean = SEM)

reatment TP Alb  Glo  Cho Glu UA  SOD rTn n’iﬁ"'
g/dl g/dl g/dl mg/dl mg/dl mg/dl  ul ml Fe'2/L

. 305b 159a 146b 12433a 281.67a 7.17a 350.74b 143.05b
002 002 00l 291 6.36 034 7.5 4.19

= 3.63ab 134bc 229ab 118.67a 253.67b 640b 36048b 177.22a
115 005 013 120 721 0.15 824 5.35

T3 3.58ab 146ab 2.13ab 115.67b 241.00c 583c 387.77a 154.26b

0.14 0.06 0.09 0.67

1.53 0.14 10.60 7.88
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T4 39la  1.19c¢ 272a 120.00a 255.67b 593c 393.02a 1805a
0.44 0.05 0.47 2.81 8.09 0.13 5.95 5.80
ok * * ok ok * *

Significant *

Means in a row with different superscripts differ significantly (*P < 0.05, **P < 0.01); NS= not
significant. T1= Control; T2= Feed deprivation (11:00-17:00 h); T3= Aspirin (100 mg L[*,
11:00-17:00 h); T4= Combined deprivation +aspirin.

Table (3) shows a significant increase
(P < 0.05) in total protein and globulin
concentrations in birds across all treatment
groups compared to the control group (T1).
Additionally, albumin concentration
exhibited a significant reduction in the T2
and T4 treatment groups relative to both the
control (T1) and T3 groups. Cholesterol
concentration was significantly lower (P <
0.05) in the T3 group compared to the T1
and T4 groups, with no significant
difference observed between the T2 and T4
groups. Furthermore, a highly significant
decrease (P < 0.01) was recorded in glucose
and wuric acid concentrations across all
treated groups (T2, T3, and T4) compared to
the control group (T1). Regarding oxidative
enzymes, birds in the T3 and T4 groups
demonstrated significantly higher (P < 0.05)
superoxide dismutase (SOD) activity than
those in the Tl and T2 groups. Total
antioxidant capacity was also significantly
elevated (P < 0.05) in the T2 and T4 groups
compared to both the control (T1) and T3

groups.
The results indicate that all
supplementation treatments-namely,

deprivation and aspirin (T2, T3, and T4)-
contributed to alleviating elevated body
temperatures, as illustrated in Figure (1). A
highly significant reduction (P < 0.01) in
body temperature was observed in birds
from the T2, T3, and T4 groups compared to
the control group (T1) at the peak ambient
temperature (1400 h) and again at 2200 h.
Consequently, these treatments mitigated the
adverse effects of heat stress experienced by
birds in the T2, T3, and T4 groups relative to
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the control (T1), as evidenced by the
significant decrease in the heterophil-to-
lymphocyte (H/L) ratio in the
aforementioned treatment groups compared
to the control (Table 1).

This reduction is indicative of
diminished corticosterone secretion
associated with acute stress, thereby
attenuating protein catabolism.
Corticosterone ~ mobilizes  endogenous
nutrient reserves to sustain prolonged energy
demands, primarily through gluconeogenesis
from non-carbohydrate sources, particularly
amino acids derived from protein
breakdown [22]. The significant elevation in
albumin concentration observed in the
control group (T1) may be attributed to heat
stress exposure. EL Shoukary et al [23]
noted that plasma albumin serves as a
reserve protein during abnormal
physiological conditions in avian species,
facilitating the transport of minerals,
vitamins, fatty acids, and hormones
including thyroxine and corticosterone. The
highly significant increase (P < 0.01) in uric
acid concentration in the control group (T1)
compared to the T2, T3, and T4 groups is
attributable to severe heat stress exposure,
corroborated by the elevated H/L ratio
(Table 1) a marker of chronic stress. Under
such conditions, circulating corticosterone
levels rise [3,23,24] promoting proteolysis
to support gluconeogenesis.

This process induces negative nitrogen
balance, resulting in increased uric acid
concentration concomitant with decreased
total protein and elevated plasma glucose
levels [3,14]. Both deprivation and aspirin
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represent  effective  interventions  for
ameliorating the deleterious physiological
impacts of heat stress, thereby reducing free
radical generation and oxidative damage
incurred by birds under field rearing
conditions [2,8]. These beneficial effects

were  reflected in  the  enhanced
concentrations of antioxidant enzymes
superoxide dismutase (SOD) and total

antioxidant capacity in the T2, T3, and T4
groups compared to the control (T1), further
substantiated by the significant reduction in
the H/L stress index across all treatment
groups relative to the control.

As shown in Figure (1), dietary
supplementation with aspirin and
deprivation influenced body temperature in
broiler chickens subjected to cyclic heat
stress at 5 weeks of age. No significant
differences in body temperature were
observed at 0600 h, when the ambient
temperature was 26 °C. However, at 1400 h,
when the ambient temperature reached 35
°C, and again at 2200 h, a highly significant
decrease (P < 0.01) in body temperature was
recorded in the deprivation (T2), aspirin
(T3), and combined deprivation—aspirin (T4)
groups compared with the control group
(T1).

Figure 1. Body temperature of Ross 308 broilers supplemented with aspirin under cyclic

heat stress at 5 wk. of age

Average Temperatures for the Fifth Week

40

d

35

30

25

20

15

10

Chicken Coop temperature

(6]

600
N.S

1400

*%

mtl mt2

Body temperature

2200
* ok

t3 mt4

Means in a column with different superscripts differ significantly (P < 0.01); NS = not
significant. T1= Control; T2= Feed deprivation (11:00-17:00 h); T3= Aspirin (100 mg L%,
11:00-17:00 h); T4= Combined deprivation +aspirin.

The reduction in body temperature
observed in the T2 group may be attributed
to the thermoregulatory effect of deprivation
in mitigating heat increment resulting from
digestive and metabolic processes, thereby
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alleviating the internal heat load [8.9].
Conversely, the significant decrease in body
temperature in the T3 group is ascribed to
the pharmacological action of aspirin,
specifically its active component, salicylic
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acid, which possesses potent antipyretic
properties.  Salicylic acid exerts its
hypothermic effect primarily through the
inhibition of prostaglandin synthesis via
suppression of cyclooxygenase (COX)
enzyme activity, thereby preventing the
conversion of arachidonic acid into
prostaglandins that mediate pyrexia [25].
Notably, the T4 group exhibited the most
pronounced reduction in body temperature,
which can be attributed to the synergistic
thermoregulatory  interaction  between
deprivation and aspirin in attenuating
thermal stress.

Conclusions:

The combined strategy of feed
deprivation during peak thermal hours
followed by aspirin  supplementation
effectively mitigates cyclic heat stress in
Ross 308 broilers. This integrated approach
significantly reduces body temperature,
attenuates stress indicators (H/L ratio),
improves erythrocytic function, enhances
serum protein  profiles, and boosts
antioxidant defenses. These findings support
the adoption of feed deprivation combined
with aspirin as a practical, non-invasive
management tool to sustain broiler health
and productivity under heat-stress conditions
in tropical and subtropical regions.

References:

[1] Abdalgalil, F. S. (2025). A comparative
economic analysis of broiler production
costs: Selected Arab countries, Turkey, and
the United States compared to global
standards. World Journal of Pharmaceutical
Sciences.

[2] Mangan, M., and Siwek, M. (2024).
Strategies to combat heat stress in poultry
production: A review. Journal of Animal
Physiology and Animal Nutrition, 108(3),
576-595.

871

[3] Alhassani, D. H., & Alshukri, A. Y.
(2016). Comparative efficacy of different
supplements with drinking water used to
alleviate body temperature of heat-stressed

broiler  chickens. Iraqi Journal of
Agricultural Sciences, 47(Special Issue),
12-18.

[4] Ferronato, G., Tavakoli, M., Bouyeh,
M., Seidavi, A., Suarez Ramirez, L., and
Prandini, A. (2024). Effects of
combinations of dietary vitamin C and
acetylsalicylic acid on growth performance,
carcass traits, serum, and immune response
parameters in broilers. Animals, 14(4), 649.
[S] Wu, D., Xu, J., Song, E., Tang, S.,
Zhang, X., Kemper, N., Hartung, J., and
Bao, E. (2015). Acetyl salicylic acid
protected against heat stress damage in
chicken myocardial cells and may associate
with induced Hsp27 expression. Cell Stress
and Chaperones, 20(4), 687—696.

[6] Salah, A. S., Mahmoud, M. A., Ahmed-
Farid, O. A., and El-Tarabany, M. S.
(2019). Effects of dietary curcumin and
acetylsalicylic ~ acid  supplements on
performance, muscle amino acid and fatty
acid profiles, antioxidant biomarkers and
blood chemistry of heat-stressed broiler
chickens. Journal of Thermal Biology, 84,
259-265.

[71 Roussan, D. A., Khwaldeh, G. Y.,
Haddad, R. R., Shaheen, 1. A., Salameh,
G., & Al Rifai, R. (2008). Effect of
acetylsalicylic acid, sodium bicarbonate
and potassium chloride supplementation in
water on broiler performance during heat
stress. Journal of Poultry Science, 45(1),
1-6.

[8] Ahmed, T., Hashem, M. A., Afrin, A.,
Lahiry, A., Rahman, S., Bungo, T., & Das,
S. C. (2024). Effects of fasting on heat-
stressed broiler chickens: Part [—Growth
performance, meat quality, gut
histomorphological and microbial
responses. bioRxiv.

ISSN 2072-3857




Euphrates Journal of Agricultural Science-18 (3):864-873, (Sep. 2026)

ALkhuzaie &Al -Shukri

[9] Al-Khalaifah, H., Kamel, N. N., Gabr,
S., and Gouda, A. (2025). The synergistic
effect of vitamin C supplementation and
early feed withdrawal on heat stress
mitigation in broiler chickens. Animals,
15(20), 2996.

[10] Tietz, N. (1999). Fundamental of
Clinical Chemistry. 3rd Edn., Carl, AB,
Edward, RA.

[11] Al-Omari, M. R. (2001). Clinical
Chemistry: Practical Part (2nd ed.). Dar Al-
Kutub for Printing and Publishing,
University of Mosul, Ministry of Higher
Education and Scientific Research.

[12] Coles, E. (1986). Veterinary clinical
Pathology 4th ed WB Saunders company
Philadelphia. London, Toronto, Mexico,
Riodejenario, Sydney, Tokyo and Hong
Kong, 136-170.

[13] Fossati, P., and Prencipe, L. (1982).

Serum triglycerides determined
colorimetrically with an enzyme that
produces hydrogen peroxide. Clinical

Chemistry, 28(10), 2077-2080.

[14] Liew, P. K., Zulkifli, 1., Hair-Bejo,
M., & Omar, A. R. (2003). Effects of early
age feed restriction and heat conditioning
on heat shock protein 70 expression,
resistance to infectious bursal disease, and
growth in male broiler chickens subjected to
heat stress. Poultry Science, 82(12), 1879—
1885

[15] Teyssier, J.-R., Preynat, A., Cozannet,
P., Briens, M., Le Gall, M., Huang, J.,
Everaert, N., Willems, E., Dridi, S., &
Sirri, F. (2022). Constant and cyclic chronic
heat stress models differentially influence
growth performance, carcass traits and meat
quality of broilers. Poultry Science, 101(8),
101963.

[16] Saker, O. A., El-Dakroury, M. F., Al-
Sokary, E. T., Risk, W. F., and Abass, M.
E. (2020). Ameliorative effect of dietary
acetylsalicylic acid and sodium bicarbonate
supplementation on growth and health status

872

of broiler chicks exposed to heat stress.
Alexandria Journal of Veterinary Sciences,
64(1), 54-62.

[17] Sweidan, R. W., & Abuajamieh, M.
K. (2025). Salicylic acid supplementation
for broiler chickens under heat stress.
Open Veterinary Journal, 15(11), 5449—
5460.

[18] Beckford, R. C., Ellestad, L. E.,
Proszkowiec-Weglarz, M., Farley, L.,
Brady, K., Angel, R., and Porter, T. E.

(2020). Effects of heat stress on
performance,  blood chemistry, and
hypothalamic  and  pituitary mRNA
expression in broiler chickens. Poultry

Science, 99(12), 6317-6325.

[19] Oni, A. L., Bello, Y. O., Ibigbami, D.
J., Ishola, C. A., Adesanya, S. O.,
Adeniran, D. A., and Oke, O. E. (2025).
Effects of early-age feed restriction and
thermal conditioning on the physiological
and performance responses of broiler
chickens wunder heat stress. Scientific
Reports, 15, 28653.

[20] Jebur, S., Mohammed, T., and Al-
Khalani, F. (2018). Effect of vitamin E, C
and aspirin in the performance, lipid
peroxidation and blood biochemistry traits
of broiler in heat stress. The FEurasia
Proceedings  of  Science,  Technology,
Engineering & Mathematics (EPSTEM), 3,
145-151.

[21] Saker, O. A., El-Dakroury, M. F., Al-
Sokary, E. T., Risk, W. F., and Abass, M.
E. (2020). Ameliorative effect of dietary
acetylsalicylic acid and sodium bicarbonate
supplementation on growth and health status
of broiler chicks exposed to heat stress.
Alexandria Journal of Veterinary Sciences,
64(1), 54-62.

[22] Kuo, T., Harris, C. A., and Wang, J.
C. 2013. Metabolic functions of
glucocorticoid receptor in skeletal muscle.
Mol Cell Endocrinol.;380 (1-2):79-88.

ISSN 2072-3857




Euphrates Journal of Agricultural Science-18 (3):864-873, (Sep. 2026)

ALkhuzaie &Al -Shukri

[23] EL Shoukary, R. D., Darwish, M. H.,
and Abdel-Rahman, M. A. (2015).
Differential leucocyte count and total colony
count changes in heat stressed broiler.
Journal of Advanced Veterinary Research,
5(1), 21-28.

[24] Valko M, Morris H, Cronin MT.
Metals, toxicity and oxidative stress. Curr
Med Chem. 2005;12(10):1161-208. doi:
10.2174/0929867053764635. PMID:
15892631.

[25] Arif H, Aggarwal S. 2023. Salicylic
Acid (Aspirin). In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing;
2026 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/sites/books/N
BK519032/?utm_source=chatgpt.com

873

ISSN 2072-3857



https://www.ncbi.nlm.nih.gov/sites/books/NBK519032/?utm_source=chatgpt.com
https://www.ncbi.nlm.nih.gov/sites/books/NBK519032/?utm_source=chatgpt.com

