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Introduction

ABSTRACT

This study aimed to evaluate the effectiveness of basil leaf extract (Ocimum
americanum L.) on body weight and cecal histopathology in native chickens
infected with Eimeria tenella. Eimeria tenella is recognized as one of the most
pathogenic Eimeria species in poultry and is responsible for coccidiosis
characterized by severe cecal lesions, including hemorrhage, necrosis, and
inflammatory cell infiltration. Basil leaves were selected because they contain
phytochemical compounds such as flavonoids, tannins, and essential oils with
potential antibacterial, antioxidant, and immunomodulatory activities. The
experiment employed a completely randomized design consisting of five
treatment groups: a negative control, a positive control, and three basil extract
treatments at concentrations of 0.05%, 0.10%, and 0.20%. Parameters observed
included body weight and cecal histopathological changes. The results
demonstrated that basil extract administration influenced the cecal condition of
infected chickens, with the 0.10% dose producing the most favorable outcomes
compared with the other doses. Histopathological examination revealed the
presence of oocysts, necrosis, macrophage infiltration, inflammation, and
hemorrhage in infected chickens; however, the severity of lesions varied among
treatments. These findings indicate that basil leaf extract has potential as a natural
supplement to support the health of native chickens
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caused by the protozoan parasite Eimeria
tenella (Attia et al., 2025). This disease

Native chickens are among the most
commonly raised poultry species under
traditional farming systems in Indonesia.
However, simple management practices
often increase susceptibility to diseases,
stress, and reduced productivity (Tugiyanti
et al., 2025). One of the most important
diseases affecting chickens is coccidiosis

primarily affects the ceca, resulting in

mucosal damage, hemorrhage, and
impaired growth performance (Graham et
al., 2023).

Coccidiosis remains a major

challenge in the poultry industry because it
causes substantial economic losses and
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negatively affects animal growth and
productivity (Goémez-Osorio et al., 2024).
Clinical manifestations include lethargy,
bloody diarrhea, reduced feed intae, and
decreased body weight (Li et al., 2023). In
severe cases, extensive cecal tissue damage
accompanied by necrosis and inflammatory
cell infiltration may occur (Jawad & Jasim,
2025). Consequently, alternative natural
products are increasingly explored to
enhance host resistance against infection
(El-Saadony et al., 2025)

Basil (Ocimum americanum L.) has
attracted scientific interest because it
contains flavonoids, tannins, alkaloids,
saponins, and essential oils with diverse
biological activities (Wirtu et al., 2024).
Previous studies have reported that species
within the genus Ocimum possess
immunomodulatory properties capable of
influencing both humoral and cellular
immune responses (Kamelnia et al., 2023).
Therefore, this study investigated the
effectiveness of basil leaf extract on body
weight and cecal histopathology in native
chickens experimentally infected with F.
tenella (Badar et al., 2025)

Ocimum americanum belongs to the
family Lamiaceae and is widely recognized
as a medicinal plant (Vineesh et al., 2023).
Phytochemical analyses have demonstrated
the presence of essential oils, flavonoids,
tannins, phytosterols, carbohydrates, and
other  phenolic  compounds, which
contribute to antioxidant, antimicrobial,
and immunomodulatory activities (Kazemi
& Ariapour, 2025).

From an immunological
perspective, Ocimum species have been
reported to modulate immune responses in
experimental animal models(Naseer &
Adil, 2025). Enhanced immune function
may improve resistance against parasitic
infections and reduce tissue damage
(Alsulami & El-Saadony, 2024). These
findings support the potential use of basil as
a natural feed additive for poultry health
(Oni & Oke, 2025)

Eimeria tenella is considered one of
the most pathogenic FEimeria species in
chickens because it specifically targets the
cecal epithelium (Tu et al., 2025). During
parasite development, cellular invasion and
multiplication cause tissue destruction,
resulting in necrosis, hemorrhage, and
inflammatory cell infiltration
(Odosamamwen &  Benin,  2025).
Histopathological lesions typically include

congestion, hemorrhage, epithelial
Necrosis, schizonts, microgametes,
macrogametes, and inflammatory

infiltrates (Ibrahim et al., 2020; Murshed et
al., 2024). Infection also adversely affects
production performance, particularly body
weight gain and growth (EI-Shall et al.,
2023). Therefore, body weight and cecal
histopathology are relevant indicators for
evaluating both disease severity and the
effectiveness of herbal treatments

Materials and Methods

This study was conducted using an
experimental approach with a completely
randomized design (Herrera-Reyes et al.,
2024). Twenty-five native chickens were
randomly assigned into five treatment
groups, each consisting of five replicates.
The groups included a negative control, a
positive control, and three basil extract
treatments at concentrations of 0.05%,
0.10%, and 0.20% (Tok et al., 2025).

Basil leaf extract was prepared
through sorting, washing, drying, and
ethanol maceration. The extract was
administered through feed from week 3 to
week 8 of rearing. At eight weeks of age,
chickens were orally challenged with F.
tenella at a dose of 1 x 10* oocysts per bird.
The parameters observed were body weight
and cecal histopathology. Five days post-
infection, chickens were euthanized and
cecal tissues were collected for
histopathological examination. Samples
were fixed in 10% buffered neutral
formalin, dehydrated in graded alcohol
solutions, cleared in xylene, embedded in
paraffin, sectioned using a microtome, and
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stained with hematoxylin and eosin (H&E).
Histopathological ~ observations  were
analyzed descriptively by comparing tissue

Results and Discussion

The results showed that E. tenella
infection induced both gross pathological
and histopathological changes in the ceca of
native chickens. More severe lesions were
observed in the positive control group than
in chickens receiving basil extract.
Histopathological examination revealed
oocysts, necrosis, macrophage infiltration,
inflammation, microgametocytes,

Table 1. Cecal Histopathological Findings

alterations among treatment groups
(Alblihd et al., 2023).

macrogametocytes, schizonts, and
hemorrhage. Cecal  damage  was

categorized into mild, moderate, and severe
lesions. Mild lesions were characterized by
oocysts and epithelial necrosis in several
villi. Moderate lesions consisted of
necrosis, macrophage infiltration, and
inflammation. Severe lesions included
oocysts, macrophage infiltration, necrosis,
inflammation, and hemorrhage. The 0.10%
basil extract treatment exhibited the lowest
lesion severity among all treatment groups.

Histopathological Main Negative Positive EO EO EO
Parameter Characteristics Control  Control 0.05% 0.10% 0.20%
Mild lesions Oocysts + 0 5 3 1 3
epithelial necrosis
Moderate lesions ~ Necrosis + 0 3 3 1 2
macrophage
infiltration +
inflammation
Severe lesions Oocysts + 0 5 4 0 4
macrophage
infiltration +
necrosis +
inflammation  +
hemorrhage
schizonts, and  inflammatory  cell
Discussion infiltration in chickens affected by

Eimeria tenella infection causes
cecal damage through epithelial invasion
followed by schizogony and gametogony.
These developmental stages result in cell
destruction, hemorrhage, and inflammatory
infiltration, ultimately disrupting cecal
mucosal integrity (Nie et al., 2024)The
histopathological findings observed in the
present study are consistent with previous
reports describing hemorrhage, necrosis,

coccidiosis (Santiani et al., 2023).

Basil extract may function as an
immunomodulatory agent due to its
flavonoid and phenolic constituents. These
compounds are commonly associated with
enhanced antioxidant defense mechanisms
and improved immune responses (Azam et
al., 2023). Under parasitic infection
conditions, improved immune function
may reduce tissue damage and maintain
physiological performance.
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Table 2. Interpretation of Basil Extract Effects

Basil Extract Dose Interpretation

Biological Explanation

0.05% Limited protection
0.10% Best outcome
0.20% Not superior to 0.10%

Protective effect present but not optimal
Presumed effective dose
Response may be non-linear

The observed dose-response pattern
is consistent with reports indicating that
herbal products often exhibit optimal
biological activity at intermediate rather
than maximum doses (Randa et al., 2025).
From a  pathological  perspective,
macrophage infiltration indicates active
inflammatory processes. Macrophages
serve as major phagocytic cells involved in
antigen recognition and removal of tissue
debris generated during infection (Zhao et
al., 2024).

Body weight reduction in infected
chickens may result from impaired
digestion, decreased feed intake, and
increased metabolic demands associated
with infection. Severe cecal lesions
interfere with nutrient absorption, thereby
reducing growth performance.
Consequently, body weight and cecal
histopathology provide complementary
indicators for assessing the effectiveness of
basil extract treatment.

The findings suggest that basil leaf
extract has potential as a natural health-
supporting agent for native chickens.
Nevertheless, further studies incorporating
broader = immunological  parameters,
including phagocytic activity, leukocyte
counts, cytokine concentrations, and oocyst
shedding, are required before field
application can be recommended (Alsayegh
& Abbas, 2023)

Conclusion

Basil leaf extract (Ocimum
americanum L.) affected body weight and
cecal histopathology in native chickens
infected with Eimeria tenella. The 0.10%
dose produced the most favorable results in
reducing cecal damage compared with the
other doses. Therefore, basil leaf extract

shows promise as a natural
immunomodulatory agent for native
chickens.
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