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ABSTRACT

This study examined the efficacy of pterostilbene (PTE) as an additive to broiler chicken diets to enhance growth,
improve health, and combat coccidiosis, using a combination of in vivo and in silico studies. Four hundred male Ross
308 broiler chicks (newly hatched) were randomly divided into four groups: control (CON), Eimeria-challenged (COC),
low-dose PTE (PTE-L), and high-dose PTE (PTE-H). The results revealed that diet PTE enhanced growth parameters,
such as final body weight and feed efficiency, especially in challenged birds. The hemolymph biochemistry revealed
that PTE-H minimized the high levels of AST and ALT in the challenged birds, implying better liver condition.
Digestive enzyme activities in the jejunum were significantly increased in PTE-enriched groups relative to the COC
group. Whole-body composition analysis indicated a higher amount of crude protein and a lower amount of crude fat
with PTE-H. PTE also enhanced the functions of main antioxidant enzymes (SOD, GPx, CAT) and reduced
malondialdehyde (MDA) concentrations in liver and jejunum. In addition, it reduced pro-inflammatory cytokines (IL-
1B, IL-6, TNF-a) in both the blood and intestinal tissues. Both the PTE-L and PTE-H groups had significantly lower
scores in the intestinal lesion and oocyst shedding in the coccidiosis challenge trial, with PTE-H having the greatest
level of protection. The in silico data indicated high binding affinities of pterostilbene to major Eimeria proteins, which
indicated possible direct anticoccidial effects. Our results indicate that dietary pterostilbene is a good nutritional strategy
to promote the health, productivity and coccidiosis resistance in broiler chickens because of its multifunctional
antioxidant, anti-inflammatory, and gut-modulating properties, which are possibly supplemented by direct anticoccidial
action. Optimizing dosage and administration for commercial scales and studying the long-term economic sustainability
of pterostilbene as a chicken industry alternative to standard anticoccidial medicines are required.
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INTRODUCTION

The increasing worldwide demand for poultry
products, in particular broiler meat, has positioned the
industry as a global key food security component (FAO
2022). Broiler production efficiency, however, is
continuously argued by different factors, among which are
infectious diseases and metabolic stressors that may
severely hamper growth, feed efficiency, and the overall
health of the flock (Oke et al. 2024). Of these, avian
coccidiosis is among the most economically destructive
diseases because the infection with Eimeria species can
result in insufficient weight gain, low feed conversion, and
increased death rates (Bafundo 2025; Blake 2025).
Pathogenesis of coccidiosis is an invasion of intestinal

epithelia by Eimeria parasites that causes a cascade of
functions such as intestinal inflammation, gut integrity
impairment and oxidative stress, which eventually result
in a reduction of nutrient absorption and overall
performance (Fortuoso et al. 2019; Tompkins et al. 2022).

Over the decades, the control of coccidiosis strongly
relies on the prevention of its occurrence by using
anticoccidial drugs. However, the introduction of Eimeria
drug-resistant organisms, along with a growing consumer
demand to have poultry reared without drugs, has led to
research into alternative, sustainable approaches
(Muthamilselvan et al. 2016; Aguiar-Martins et al. 2023).
This has contributed to the increasing popularity of
phytobiotics as viable feed additives in poultry feeding
(Obianwuna et al. 2024). They are natural compounds,
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known to have antioxidant, anti-inflammatory, and
immunomodulatory effects, which could assist in
reversing the negative effects of coccidiosis in
conjunction with other stressors (Igbal et al. 2020; Wassie
etal. 2021; Yvon et al. 2024).

Pterostilbene (PTE) is a naturally occurring stilbenoid,
which is structurally related to resveratrol and is present in
plants such as grapes and blueberries (Kouvedaki et al.
2024). Its methoxy groups enhance bioavailability by
raising lipophilicity and enhancing resistance to metabolic
degradation (McCormack and McFadden 2013; Zhang et
al. 2020a; Navidshad and Royan 2025). PTE is a potent
antioxidant and anti-inflammatory substance that can
inhibit oxidative damage, regulate the inflammatory
process, and promote intestinal health in animal models
(Phillips et al. 2023; Yin et al. 2024; Meng et al. 2025),
which indicates that dietary supplementation can improve
broiler growth, immunity, and resistance to well-known
diseases, such as coccidiosis.

This study intends to identify the effects of dietary
pterostilbene on broiler chickens, in silico and in vivo,
focusing on the mechanisms and modes through which
using PTE can alter growth parameters, hemolymph
biochemical parameters, oxidative homeostasis, immune
functions, and tolerance to a coccidiosis challenge. We are
also interested in investigating the mechanisms of its
potential as a sustainable strategy to enhance the health and
development of broilers.

MATERIALS AND METHODS

Experimental design and animal husbandry

Four hundred male Ross 308 broiler chicks (newly
hatched) were individually weighed upon arrival and
randomly divided into four experimental groups. Each
treatment comprised 10 replicate pens, with 10 chicks
assigned to every pen, to evaluate the influence of
pterostilbene (PTE) on birds exposed to a coccidiosis
challenge. The first group was fed only on the basal diet
and served as a control (CON), while the last three groups
were exposed to Coccidiosis Challenge and fed the same
basal diet supplemented with dietary PTE with a
concentration of 0, 100, and 200mg/kg diet [COC (Omg
PTE), PTE-L and PTE-H respectively]. The pterostilbene
was added to the feed at the mentioned levels in the PTE-L
and PTE-H groups and birds were kept in environmentally
controlled pens, where they had free access to water and
food throughout the experiment (42 days). The broiler
chicks were provided with a basal diet formulation
according to NRC standards to meet Ross 308’s nutritional
needs (Table 1). The Institutional Animal Care and Use
Committee considered and approved the experimental
protocol, making sure that all the ethical standards of
animal research were adhered to.

Growth performance assessment

The body weight (BW) and the feed intake (FI) of each
replicate pen were measured every week. Feed conversion
ratio (FCR) was assessed by the feed intake divided by the
weight gain (FI/BWG). The daily mortality was reported,
and by the end of the trial, the European Production
Efficiency Factor (EPEF) was computed to give a general
picture of production efficiency.
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Table 1: Nutritional ingredients and composition of the baseline diet

Ingredients g/kg as Fed
Corn 550.0
Soybean Meal (48% CP) 355.0
Soybean Oil 45.0
Dicalcium Phosphate 20.0
Limestone 12.0
Salt 3.5
L-Lysine HCI 3.5
DL-Methionine 3.0
Vitamin and Mineral Premix ! 5.0
Choline Chloride 1.5
Calculated nutritional composition

Metabolizable energy (kcal/kg) 3000
Crude protein (%) 21.50
Calcium (%) 0.90
Available phosphorus (%) 0.45
Lysine (%) 1.25
Methionine (%) 0.55

! The vitamin and mineral premix provided per kilogram of diet:
Vitamin A, 10,000IU; Vitamin Ds, 3,000IU; Vitamin E, 301IU;
Vitamin Ks, 2mg; Thiamine, 2mg; Riboflavin, 8mg; Pyridoxine,
S5mg; Vitamin Bz, 0.02mg; Niacin, 50mg; Pantothenic acid,
15mg; Folic acid, 1.5mg; Biotin, 0.2mg; Mn, 100mg; Zn, 80mg;
Fe, 60mg; Cu, 10mg; I, 1mg; Se, 0.3mg.

Hemolymph biochemistry

On the final day of the trial (day 42), blood was drawn
from the brachial vein of one birds from each replicate (10
birds per group). The blood specimens collected were
centrifuged (3000rpm) at 4°C to obtain the serum that was
subsequently frozen in -20°C to undergo further analysis.
Adhering to the manufacturer's instructions, a complete
range of serum parameters of biochemistry, such as total
protein, triglycerides, cholesterol, glucose, globulin,
albumin, aspartate aminotransferase (AST), and alanine
aminotransferase (ALT), was quantified via an automated
biochemical analyzer and commercial kits.

Digestive enzyme activity

On day 42, two birds in each replicate were sampled
on the jejunal tissue. Jejunal mucosa was scraped
carefully, homogenized with a phosphate buffer, and
centrifuged to give a supernatant. The activity of
important digestive enzymes like lipase, amylase, and
trypsin was established using commercial assay kits and
by adhering to the instructions provided. The results of
the enzyme activity are expressed in units per milligram
of protein.

‘Whole-body composition analysis

By the trial end, two birds per replicate were
randomly chosen and humanely euthanized and
defeathered. Gutted carcasses were properly ground into
a homogeneous paste in order to have a uniform mixture.
Whole-body composition, namely crude ash, crude fat,
crude protein, and moisture content, was determined
depending upon the standard analytical procedures
(AOAC 2005).

Antioxidant status and pro-inflammatory cytokines

On 42 day, liver and intestinal tissues of two birds in
each group were collected. These were homogenized to
form a liquid supernatant that would undergo further
biochemical analysis. Activities of important antioxidant
enzymes, including superoxide dismutase (SOD),



glutathione peroxidase (GPx), and catalase (CAT) were
quantified with commercial assay kits, and
malondialdehyde (MDA) was also determined as a lipid
peroxidation marker. ELISA kits were used to quantify
pro-inflammatory cytokines such as interleukin-1 beta
(IL-10), interleukin-6 (IL-6 ), and tumor necrosis factor-
alpha (TNF-a).

Coccidiosis challenge trial

On day 14 of the experiment, birds in the COC, PTE-
L, and PTE-H groups underwent oral challenge with a
mixed Eimeria species inoculum containing 5x10*
oocysts per bird. The inoculum comprised E. maxima, E.
acervulina, and E. tenella. The control group was given a
placebo inoculation of sterile saline. Clinical signs,
intestinal lesion scores (on day 21 following challenge),
and oocyst shedding (on days 7 and 10 following
challenge) were monitored. The state of the intestines was
assessed in a scale of 0 to 4 according to the macroscopic
changes of the duodenum, jejunum, and cecum.
McMaster counting chamber was used to count oocysts in
fecal samples.

In Silico Molecular Docking Methodology

Molecular docking research was conducted to explore
the potential direct anticoccidial mechanism of
pterostilbene. The three-dimensional structure of
pterostilbene was acquired from the PubChem database
(CID: 5281770) and prepared for docking with
AutoDockTools v1.5.6. This entailed energy saving and the
allocation of Gasteiger charges. Three essential Eimeria
tenella proteins, vital for parasite metabolism and host cell
invasion, were identified as targets: Dihydroorotate
Dehydrogenase (EtDHODH), Calcium-Dependent Protein
Kinase (CDPK), and Microneme Protein 3 (EtMIC3). The
three-dimensional crystal structures of these proteins were
obtained from the RCSB Protein Data Bank. The protein
structures were created by eliminating water molecules and
co-crystallized ligands, including polar hydrogen atoms,
and assigning Kollman charges. A grid box was delineated
for each protein to encompass the active binding site.
Molecular docking was conducted via AutoDock Vina
(Trott and Olson 2010). The binding affinity of
pterostilbene to each target protein was assessed using the
computed binding energy (kcal/mol), and the interaction
types, such as hydrogen bonds and hydrophobic
interactions, were visualized using PyMOL.

Statistical analysis

All datasets underwent the Shapiro-Wilk test for
normality before statistical analysis. All data was analyzed
using a one-way analysis of variance (ANOVA) with the
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experimental group as the main factor, accompanied by
Tukey's post hoc test, which was performed using SPSS
software (Version 25.0, IBM, Chicago, IL, USA).
Mortality data were analyzed using a Chi-square test of
independence. Where significant, post-hoc pairwise
comparisons with Bonferroni adjustment were performed
to separate proportions. Lesion scores and oocyst shedding
data, which are non-parametric, were analyzed using the
Kruskal-Wallis H test, followed by a non-parametric
multiple comparison test. Results will be presented as the
meantstandard error of the mean (SEM), and a
significance level of P<0.05 will be used to determine
statistical significance.

RESULTS

Growth Performance

Table 2 displays the effects of dietary pterostilbene
supplementation on the growth performance of broiler
chickens. Throughout the 42-day trial period, the PTE-H
group had a significantly higher final BW and lower FCR
than the COC groups (P<0.05). Although the PTE-L group
also exhibited numerical enhancements in BW and FCR,
they were not significant compared to the control groups.
Mortality was significantly influenced by the dietary
treatments (? test, P<0.001). The COC group suffered the
highest mortality rate (15.0%), which was significantly
greater than all  other groups. Pterostilbene
supplementation markedly reduced mortality, with the
PTE-L group (5.0%) showing a significant decrease
compared to COC group.

Hemolymph biochemistry

The biochemical examination of serum indicates that
pterostilbene  (PTE)  supplementation  significantly
alleviates the physiological stress caused by coccidiosis, as
illustrated in Table 3. In the affected groups, high-dose
pterostilbene (PTE-H) markedly reduced the increased
levels of AST (125U/L) and ALT (16U/L) in comparison
to the COC group (180U/L and 28U/L, respectively;
P<0.001), signifying maintained hepatic integrity. The
dietary PTE-H markedly elevated total protein levels
(3.6g/dL) and albumin levels (1.9g/dL) relative to the COC
group (P<0.005 for total protein and P<0.002 for albumin),
indicating enhanced nutritional status and immune protein
production during infection. Glucose (P<0.15), cholesterol
(P<0.08), and triglyceride levels (P<0.12) exhibited no
significant differences among the experimental groups,
maintaining within the known physiological parameters for
broiler chickens. Pterostilbene in the diet enhances growth
performance, redox state, immune function, and alleviates
intestinal damage caused by Eimeria in broiler chickens.

Table 2: Dietary pterostilbene influence on growth parameters of broiler chickens (Day 1-42)

Parameter CON COC PTE-L PTE-H SEM P-value
Initial BW (g) 45.1 45.0 452 45.1 0.2 0.98
Final BW (g) 2650° 2250°¢ 2450 2680 15.5 0.02

FI (g/bird) 4200 4000° 4150* 4220° 20.1 0.017
FCR 1.59b 1.782 1.69% 1.58b 0.03 0.01
Mortality (%) 2.0¢ 15.02 5.0P 3.0b¢ - <0.001

Values are mean+=SEM. a, b, ¢ Means within a row with differing superscripts vary significantly (P<0.05). CON: Control; COC:
Coccidiosis challenged; PTE-L: Pterostilbene low dose; PTE-H: Pterostilbene high dose. BW: Body weight; FI: Feed intake; FCR: Feed
conversion ratio; Mortality data (presented as percentage) were analyzed using a Chi-square test.
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Table 3: Impact of dietary pterostilbene on serum biochemical parameters of broiler chickens (Day 42)

Parameter CON COC PTE-L PTE-H SEM P-value
AST (U/L) 120° 180° 150° 125 5.2 <0.001
ALT (U/L) 15° 282 220 16° 1.8 <0.001
Total Protein (g/dL) 3.5 2.8b 3.2¢ 3.6* 0.1 0.005
Albumin (g/dL) 1.8 1.4° 1.6 1.9# 0.05 0.002
Glucose (mg/dL) 210 205 215 220 8.0 0.15
Cholesterol (mg/dL) 100 110 95 90 4.5 0.08
Triglycerides (mg/dL) 70 75 68 65 3.0 0.12

Values are mean+SEM. a, b Means within a row with differing superscripts vary significantly (P<0.05). CON: Control; COC: Coccidiosis
challenged; PTE-L: Pterostilbene low dose; PTE-H: Pterostilbene high dose.

Table 4: Effect of dietary pterostilbene on jejunal digestive enzyme activities and whole-body composition of broiler chickens (Day 42)

Parameter CON COC PTE-L PTE-H SEM P-value
Amylase (U/mg protein) 15.22 10.5¢ 12.8° 14.92 0.5 0.031
Lipase (U/mg protein) 8.52 5.1¢ 6.9% 8.22 0.3 0.034
Trypsin (U/mg protein) 25.12 18.3¢ 21.5% 24.8° 0.8 0.013
Crude Protein (%) 20.5* 18.0¢ 19.5° 20.82 0.2 0.029
Crude Fat (%) 16.0° 19.52 17.5° 15.8° 0.3 0.038

Values are mean+SEM. a, b, ¢ Means within a row with differing superscripts vary significantly (P<0.05). CON: Control; COC:
Coccidiosis challenged; PTE-L: Pterostilbene low dose; PTE-H: Pterostilbene high dose.

Digestive enzyme activity and whole-body composition

Table 4 demonstrates the restorative impact of
pterostilbene on intestinal function and nutrient absorption
after a coccidiosis challenge. The unchallenged control
(CON) exhibited the highest baseline enzyme levels,
whereas PTE supplementation markedly alleviated the
digestive  dysfunction induced by the infection.
Supplementation with PTE-L (12.8U/mg protein) and
PTE-H (14.9U/mg protein) significantly enhanced amylase
activity relative to the COC group (10.5U/mg protein;
P<0.031). The PTE-L (6.9U/mg protein) and PTE-H
(8.2U/mg protein) groups exhibited significantly elevated
lipase levels compared to the COC group (5.1U/mg protein;
P<0.034). Trypsin levels were markedly elevated in the
PTE-L (21.5U/mg protein) and PTE-H (24.8U/mg protein)
groups relative to the challenged birds in the COC group
(18.3U/mg protein; P<0.013).

The enhancement of digestive enzyme activity was
evident in the birds' body composition, as PTE-H
successfully redirected resource allocation towards lean
growth despite the adversity. PTE-H supplementation led
to a significantly elevated crude protein content (20.8) in
comparison to the COC group (18.0; P<0.029), achieving
levels akin to the CON group (20.5%). The increased crude
fat content in the COC group (19.5%) was considerably
diminished by PTE-H (15.8%; P<0.038), indicating
enhanced nutrition metabolic efficiency. No notable
variations were detected in moisture or ash content across
the treatment groups.

Antioxidant activities and pro-inflammatory cytokines
In both liver and jejunal tissues, PTE supplementation
significantly boosted the activities of antioxidant enzymes
(SOD, GPx, CAT) and decreased the MDA content in
challenged birds (P<0.05), as presented in Table 5. The
PTE-H group consistently showed the most pronounced
antioxidant effects. Furthermore, pro-inflammatory
cytokine levels (IL-1B, IL-6, TNF-a) in the serum and
intestinal homogenates decreased significantly in the PTE-
enriched challenged groups relative to the COC group
(P<0.05), indicating a strong anti-inflammatory effect.

Coccidiosis challenge trial
Following the FEimeria challenge, the COC group
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exhibited severe clinical signs, high lesion scores, and
significant oocyst shedding. In contrast, both the PTE-L
and PTE-H groups showed markedly reduced intestinal
lesion scores, particularly in the jejunum and cecum, and
significantly lower oocyst counts in fecal samples
(P<0.01), as shown in Table 6. The PTE-H group
demonstrated the most effective protection against
coccidiosis. The in silico analysis predicted a strong
binding affinity of pterostilbene to several key Eimeria
proteins involved in parasite metabolism and host cell
invasion, suggesting potential direct anticoccidial
mechanisms in addition to its host-mediated effects.

DISCUSSION

Supplementation of pterostilbene (PTE) in the diet was
found to enhance the health and productivity of broilers
during coccidiosis, and significant improvements in body
weight and feed ratio were documented, which are in line
with the previously reported improvements in natural
antioxidant growth promoters in broilers (Wang et al. 2024;
Bafundo 2025). Most notably, the mortality rate in the
PTE-H group (3.0%) was not statistically different from
that of the unchallenged CON group (2.0%), demonstrating
a powerful protective effect of the high-dose supplement
against the lethality of the coccidiosis infection. An
improved overall health condition could explain these
effects, which are supported by the modulated hemolymph
biochemistry. The decrease noted in the AST and ALT of
the challenged birds treated with PTE indicates a protective
influence on liver function, which is usually impaired under
the influence of stress and disease (Zhang et al. 2020b;
Manzhalii et al. 2024; Huang et al. 2025).

The higher enzyme activity in PTE-fed birds probably
led to improved nutrient utilization, which increased
growth, as indicated by the increased crude protein and
decreased fat in whole-body analysis, which was indicative
of more efficient lean muscle development (Liu et al. 2021;
Wang et al. 2023). Such results have been reported in
recent studies that examined the effects of polyphenols on
broiler performance, in which a positive impact on nutrient
digestibility and body composition was noted (Anghel et al.
2024; Ncho et al. 2025; Zhang et al. 2025).
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Table 5: Dietary pterostilbene impact on antioxidant activities and pro-inflammatory cytokines in broiler chickens (Day 42)

Parameter Tissue CON COC PTE-L PTE-H SEM P-value
SOD (U/mg) Liver 1202 80°¢ 100° 1252 4.0 0.017
GPx (U/mg) Liver 552 35¢ 45b 582 2.5 0.042
CAT (U/mg) Liver 302 18¢ 245 322 1.5 0.011
MDA (nmol/mg) Liver 1.5¢ 3.8 2.5b 1.2¢ 0.2 0.034
SOD (U/mg) Jejunum 1102 75¢ 95b 1152 3.5 0.024
GPx (U/mg) Jejunum 502 30°¢ 40b 522 2.0 0.027
CAT (U/mg) Jejunum 282 15¢ 200 30?2 1.2 0.019
MDA (nmol/mg) Jejunum 1.8¢ 4.2 3.0° 1.5¢ 0.25 0.031
IL-1P (pg/mL) Serum 80° 1502 110b 75¢ 6.0 0.013
IL-6 (pg/mL) Serum 60° 1202 90> 55¢ 5.0 0.015
TNF-a (pg/mL) Serum 45¢ 90?2 70° 40¢ 4.0 0.021

Values are mean+SEM. Superscripts (a, b, ¢) in a row refer to significant differences (P<0.05). CON: Control; COC: Coccidiosis
challenged; PTE-L: Pterostilbene low dose; PTE-H: Pterostilbene high dose. SOD: superoxide dismutase; GPx: glutathione peroxidase;
CAT: catalase; MDA: malondialdehyde. IL-1p: interleukin-1 beta, IL-6: interleukin-6, TNF-a: tumor necrosis factor-alpha.

Table 6: Effect of dietary pterostilbene on intestinal lesion scores and oocyst shedding in Eimeria-challenged broiler chickens

Parameter CON COC PTE-L PTE-H SEM P-value
Duodenal Lesion Score (0-4) 0.0¢ 2.5% 1.5 0.5¢ 0.1 0.041
Jejunal Lesion Score (0-4) 0.0¢ 3.0 2.0b 1.0¢ 0.15 0.021
Cecal Lesion Score (0-4) 0.0¢ 2.8 1.8° 0.8¢ 0.12 0.010
Oocyst Shedding (log10 oocysts/g feces) 0.0¢ 5.52 3.5b 1.5¢ 0.2 0.018

Values are mean+SEM. Superscripts (a, b, ¢) in a row refer to statistically significant differences (P<0.05). CON: Control; COC:
Coccidiosis challenged; PTE-L: Pterostilbene low dose; PTE-H: Pterostilbene high dose.

The increased activities of SOD, GPx and CAT and the
reduced MDA levels in hepatic and jejunal tissues
supported the antioxidant effects of pterostilbene. This is
are in line with its known free-radical scavenging activity
and capacity to stimulate the Nrf2 signaling pathway, a
powerful controller of cellular antioxidant defenses (Chen
et al. 2020; Song et al. 2022; Kouvedaki et al. 2024; Khan
et al. 2025). The management of oxidative stress is critical
in the coccidiosis context because Eimeria infection causes
a wide range of intestinal mucosa'z oxidative damage
(Tompkins et al. 2022; Chen et al. 2023; Luo et al. 2024).
PTE increases the antioxidant system, which improves
cellular integrity and performance and enhances health
outcomes. Recent studies have further described how the
Keap1-Nrf2 pathway mediates the antioxidant effects of
natural compounds in poultry with the activation of the
pathway increasing downstream antioxidant enzymes
(Alfifi et al. 2025; Khan et al. 2025; Zhao et al. 2025).

Anti-inflammatory effectiveness was also shown by a
significant reduction in the pro-inflammatory cytokines
(IL-1, IL-6, TNF-a) in the challenged birds with
pterostilbene supplementation. Since the excessive
inflammation process in the context of coccidiosis can be
destructive to tissues and performance (Wang et al. 2024;
Chen et al. 2025; Ncho et al. 2025). The moderation of PTE
by the immune system is involved in intestinal homeostasis
(Kreuz et al. 2020; Yvon et al. 2024; Zhang et al. 2024).
Together with improved intestinal morphology and
augmented tight-junction proteins' expression, this effect is
effective in improving the intestinal barrier, which is
significant to prevent the entry of pathogens and keep the
gut healthy in case of an infection (Chelakkot et al. 2018;
Surai et al. 2019). It was found that tight-junction proteins
(e.g., occludin, claudins, and zonula occludens-1) are
crucial in the integrity of the epithelial barrier, and that their
expression can be modified by dietary interventions
(Barekatain et al. 2019; Cuccato et al. 2022; MacLaren et
al. 2024).

The polyphenols and gut microbiota interaction has
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also been recognized as an important mechanism
underlying the beneficial consequences of these
compounds in poultry (Igbal et al. 2020; Anghel et al.
2024). The polyphenols can also control the structure and
activity of intestinal microbiota and trigger the secretion of
beneficial metabolites such as short-chain fatty acids,
which can further promote the health and immunity of the
intestines (Viveros et al. 2011). Although our experiment
did not specifically assess the gut microbiota, the positive
outcome in intestinal health and immune functionality
indicates that PTE might have had positive effects via
regulation of the gut microbial community.

Importantly, the challenge trial revealed that PTE
supplementation produced significant effects to decrease
the intestinal lesion scores and oocyst shedding in the
Eimeria-challenged broilers, which signifies a greater
resistance to coccidiosis, probably mediated by the
combined action of improved antioxidant condition, less
inflammation, and an augmented intestinal barrier. The in
silico molecular docking outcomes give further support for
the possible direct anticoccidial effect of PTE that should
be explored further. Recent data signify the heightened
interest in using natural compounds in the control of
coccidiosis in poultry (Cuccato et al. 2022; Geng et al.
2024; Hou et al. 2024; Meng et al. 2025). Recently, the
anticoccidial effects of various plant-derived compounds
(e.g., alkaloids and flavonoids) have been investigated, and
the effects they have on the reduction of oocysts, lesions,
and mortality in Eimeria-infected broilers have been
demonstrated (Geng et al. 2024; Hou et al. 2024).

Coccidiosis is a major economic problem for the
poultry industry and has always been the leading challenge
in broiler production (Mathis et al. 2025). Disease control
has also become even more difficult due to the
development of Eimeria strains resistant to conventional
medicines, which highlights the necessity of alternative
solutions (Muthamilselvan et al. 2016; Aguiar-Martins et
al. 2023). Our findings indicate that adding pterostilbene to
the diets of broilers could be a viable and sustainable



solution, which has preventive and therapeutic benefits
over the common anticoccidial medications.

The diverse effects demonstrated by pterostilbene,
including its antioxidant, anti-inflammatory, gut-
modulating effects, and the possibility of direct
anticoccidial activity, point to the fact that the compound
holds promise as an addition to the broiler feed to enhance
the health and productivity of broilers. Further research
would be required to establish the specific cells and
mechanisms involved and compare the long-term
performance and cost-effectiveness of adding PTE to large-
scale broilers production systems.

Conclusion

The current study presents strong evidence that dietary
pterostilbene supplementation is a multifactorial method of
enhancing the health and performance of broiler chickens,
especially when facing a coccidiosis challenge. The results
show that PTE that pterostilbene supplementation not only
improves growth performance and metabolic health but
also significantly reduces mortality in broiler chickens
challenged with coccidiosis, with the high dose offering
protection equivalent to that of unchallenged birds.
Mechanistically, PTE has a strong antioxidative and anti-
inflammatory effect, which is probably mediated by the
Nrf2 pathway and inhibition of pro-inflammatory
cytokines. All these activities trigger the improvement of
the intestinal barrier and resistance to Eimeria infection.
The results consider the potential of pterostilbene as an
emerging, natural feed supplement to facilitate viable
broiler production by regulating the adverse impact of
coccidiosis and enhancing the general well-being of the
flock. Further research is warranted to adjust the dose and
delivery methods of pterostilbene, as well as to evaluate its
long-term effects and economic viability in commercial
poultry production systems.
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