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 Coccidiosis is a highly pathogenic disease of poultry birds with a very high mortality 
rate. Poultry sector contributes a significant share of the total GDP of agricultural 
countries. The annual chicken meat and eggs productions have been estimated at 90 
million tons and 1.1 trillion tons respectively. Coccidiosis has a significant financial 
effect, which is estimated to range between 2.4 to 3 billion USD per year globally. 
The overall prevalence of avian coccidiosis in house-reared chicks is 80% in Saudi 
Arabia. Avian coccidiosis poses a significant threat to this huge economic industry, 
with multiple etiological agents, including E. maxima, E. acervulina, E. praecox, E. 
mitis, E. necatrix, E. tenella, and E. brunetti. Vaccines and anticoccidial drugs are in 
routine use to prevent and control coccidiosis, but their efficacy is reducing because 
of the regular use. However, Eimeria protozoan has developed resistance to existing 
anticoccidial drugs. There is a dire need for the development of new drugs to 
overcome this issue. Botanical compounds have been proposed to have significant 
potent activity against Eimeria parasite. The major identified classes of the botanical 
compounds used against avian coccidiosis are polyphenols, flavonoids, and saponins. 
This review represents the mechanisms of major botanical compounds and their 
progress. 
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INTRODUCTION 

 
Avian coccidiosis is known as the most economically 

significant protozoan disease that impacts the poultry 
production industry worldwide (Mesa-Pineda et al., 2021). 
Poultry sector has significant importance in the economy 
of the world as it contributes to the total economy and 
agriculture industry of any country (Erdaw and Beyene, 
2022). The demand of poultry products has remarkably 
grown among consumers during the last 2 decades, 
particularly broiler meat and eggs because they are cheap 
sources of animal protein (Kleyn and Ciacciariello, 2021). 
The annual chicken meat and eggs productions have been 
estimated at 90 million tons and 1.1 trillion tons 
respectively (de Mesquita Souza Saraiva et al., 2022). 
Coccidiosis has a significant financial effect, which is 
approximately £10.4 billion at 2016 prices per year 
globally (Blake et al., 2020). The overall prevalence of 
avian coccidiosis in house-reared chicks is 80% in Saudi 
Arabia causing severe economic losses (Qaid et al., 2021). 
Coccidiosis has substantial attention from farmers and 

scientists because of its presence regardless of the strict 
biosecurity measures (Senanayake et al., 2025). Avian 
coccidiosis has reported to affect the health of both broiler 
and layer birds and caused a significant decline in the 
production and quality of meat and eggs (Wickramasuriya 
et al., 2023). Multiple species of Eimeria are the etiological 
agents of avian coccidiosis, including E. maxima, E. 
acervulina, E. praecox, E. mitis, E. necatrix, E. tenella, and 
E. brunetti (Badri et al., 2024). These different species of 
Eimeria are responsible for causing infection at different 
sites of the intestine of poultry birds (Mares et al., 2023). 
Eimeria is an apicomplexan protozoan which is highly 
prevalent and lethal parasite all over the world because of 
its acute nature of infection and direct life cycle (Aljohani, 
2024). Multiple species of Eimeria are highly site specific 
and host-specific, and they do not involve any kind of 
carrier or vector for their life cycle (Cervero-Aragó et al., 
2021). To prevent coccidiosis, there is a need to understand 
the life cycle and site-specific pathogenesis of Eimeria 
species. The biphasic life cycle of Eimeria consists of both 
reproductive and non-reproductive replication methods 
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(Bourgoin et al., 2021). The life cycle of Eimeria 
comprises two phases: the exogenous phase, characterized 
by the secretion of oocysts in the environment, and the 
endogenous phase, marked by the development of the 
parasite within the intestine of the host 

(Zhao et al., 2024). The endogenous phase of the life 
cycle is characterized by two forms of reproduction: 
asexual reproduction, also known as schizogony, and 
sexual reproduction, which encompasses the differentiation 
and fertilization of gametes (Zeeshan et al., 2021). The 
common infectious route of Eimeria is fecal-oral route 
(Choi et al., 2021). However, discussing detailed life cycle 
of Eimeria is beyond the scope of this review. Multiple 
anticoccidial drugs, including coccidiostat and 
Coccidioides are in routine use to control coccidiosis 
(Murshed et al., 2023b). Coccidiostat drugs arrest the 
cellular reproduction of Eimeria while Coccidioides cause 
cellular destruction by multiple mechanisms (Gao et al., 
2024). These anticoccidial drugs had very effective control, 
but their routine uses results in the development of 
antimicrobial resistance (Odden et al., 2017). 

Antimicrobial resistance is a major health treat for 
animals and humans as well because of the over- and 
misuse of different antimicrobial drugs (Hayajneh et al., 
2024). Eimeria species are reported to develop resistance 
against various antimicrobial drugs (Abbas et al., 2008). 
The resistance against antimicrobial drugs is developed 
through different mechanisms (Abdallah et al., 2023). 
Vaccines have remained a potential tool for the control and 
prevention of avian coccidiosis, but there are multiple 
reports that show the reduced efficacy and resistance 
against existing vaccines (Zaheer et al., 2022). Scientists 
have focused on the development of new drugs to control 
highly pathogenic avian coccidiosis (Gao et al., 2024). The 
necessity to develop new pharmaceutical products is 
essential in order to prevent substantial economic loss 
(Mavrouli et al., 2023). However, the formation of new 
effective drugs or vaccines needs alternative strategies and 
effective bioactive compounds (Bouazzaoui et al., 2021). 
The alternative compounds include peptides, immunogens, 
probiotics, prebiotics, botanical compounds, vitamins, and 
many more (Helmy et al., 2023). In the field of 
pharmacological research, botanical compounds have 
emerged as a significant category of alternative substances, 
due to their utilization of diverse bioactive compounds 
derived from plants in the development of novel 
pharmaceutical products (Najmi et al., 2022; Hegazy et al., 
2023; Tahir et al., 2023; Hailat et al., 2024). Botanical 
compounds have different therapeutic and medicinal 
properties, including antioxidants, anti-cancer, anti-
inflammatory, antiseptic, cardioprotective, immune 
boosters, antimicrobials, and various other health 
properties (Kalu et al., 2024; Saeed et al., 2024). These 
properties make them perfect candidates for the 
formulation of new anticoccidial drugs (Ali et al., 2024). 
However, there are multiple studies that reported the potent 
results of synergistic effects of botanical compounds and 
nanoparticles (Essawy et al., 2021; Vaou et al., 2022; Boța 
et al., 2024). Botanical compounds have proven effective 
in controlling multiple parasitic, bacterial, fungal, and viral 
diseases (Deresa and Diriba, 2023). The study on specific 
bioactive compounds has proven very successful for the 
treatment of various diseases, including coccidiosis 

(Biagini et al., 2022; Jamil et al., 2022; Sweidan et al., 
2025).  

To formulate new chemical drugs for coccidiosis in 
poultry birds, we require a complete understanding of 
pathogenesis of Eimeria species and the mechanisms of 
botanical compounds. In this review, we briefly discussed 
the progress of different botanical compounds against 
avian coccidiosis and their mechanisms. 

 
Pathogenesis: Coccidiosis in chickens is a parasitic 
intestinal disease that is caused by intestinal protozoa of 
Eimeria genus (Madlala et al., 2021). The process of 
infection starts when birds consume sporulated oocysts in 
litter, feed, water or soil that sporulate when exposed to 
warm, moist and oxygen-rich conditions, turning them to 
become infectious (Miska et al., 2024). Oocysts enter the 
small intestine, whereby the excystation process is initiated 
by mechanical grinding, digestive enzymes, bile salts and 
carbon dioxide (López-Osorio et al., 2020). This distributes 
sporocysts and subsequently sporozoites, which enter the 
intestinal epithelial cells, by host recognition mechanisms 
that relate specifically to the parasite and host (Burrell et 
al., 2020). Sporozoites, after entering the cells, develop into 
trophozoites and begin asexual reproduction (schizogony), 
forming merozoites that leave the host cells, causing 
serious epithelial tissue damage and inflammation (Rivera-
Fernández et al., 2022). Merozoites may then infect 
additional epithelial cells, which increases the damage 
(Wang et al., 2021). Following two or three cycles, the 
parasites develop into the sexual stage (Gametogony) 
producing microgametocytes and macro-gametocytes, 
which conjoin to produce zygotes that are produced into 
unpopulated oocysts (Zhu et al., 2025). These oocysts are 
passed out with the faeces and sporulate under favorable 
environmental conditions, resulting in infection of other 
hosts (Zhao et al., 2024). They endanger pathological harm 
caused by mechanical destruction of epithelial cells, 
inflammatory reaction, mucosal hemorrhage, but the 
lesions differ according to their species (Mesa-Pineda et 
al., 2021). This cellular destruction results in villous 
atrophy, crypt hyperplasia, malabsorption, impaired weight 
gain, diarrhea (often bloody), dehydration, and, in severe 
cases, mortality (Almahallawi, 2025). The host immune 
response is both innate and adaptive (mainly cellular) 
which restricts replication of the parasite but is species 
specific (Humayun et al., 2022). The prevalent 
complications include secondary bacterial infections that 
may lead to necrotic enteritis and more loss of products of 
live implementation because of Clostridium perfringens 
(Mathis et al., 2024). The cycle of ingestion, intestinal 
invasion, replication of the parasites, destruction of the 
epithelial lining, resulting inflammation, and 
environmental contamination characterizes the 
pathogenesis of the disease (Madlala et al., 2021). This can 
cause serious penalties on human health and well-being as 
well as the economy of poultry production 
(Wickramasuriya et al., 2022). 
 
Limitations of conventional approaches: The traditional 
approaches that are used in controlling coccidiosis among 
the chicken are anticoccidial drugs, live vaccines and live-
attenuated vaccines (Adjei-Mensah and Atuahene, 2023). 
The methods possess several disadvantages, including 
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extensive and repeated administration of anticoccidial 
drugs (Saeed and Alkheraije, 2023). The anticoccidial 
drugs include ionophores and synthetic chemicals, has 
resulted in resistant Eimeria to drugs (Rogala-Hnatowska 
et al., 2024). The resistance may decrease the efficacy of 
such treatments and compel farmers to switch or use 
combinations of different drugs (Karn et al., 2023). 
Constant in-feed medication also adds to production costs, 
and there are doubts about the residue of the drug on 
poultry products (Das et al., 2024). These residues can also 
contribute to food safety and consumer confidence, notably 
in the market where regulations are stringent (Akram et al., 
2023). Live vaccines may confer species-specific 
immunity, although these are costly to manufacture, and 
have limited cross-immunity between the species of 
Eimeria (Nguyen et al., 2024). In other strains, the vaccine 
parasites can switch back into virulence or lead to mild 
disease (Zhao et al., 2024). To be effective, both drugs and 
vaccines have to be properly administered through good 
management (Bonanni et al., 2023). Poor biosecurity, 
ineffective litter management, and environmental 
conditions that propagate the survival of oocysts cut down 
their success (Snyder et al., 2021). Because of these issues, 
integrated control methodologies are increasingly needed 
(Attree et al., 2021). Multiple botanical compounds have 
been tested against Eimeria and proven effective (Abbas et 
al., 2023; Bǎieş et al., 2023; Felici et al., 2023; Geng et al., 
2024). Botanical compounds can be perfect candidates to 
formulate new, more potent chemical drugs because of 
their diverse medicinal and therapeutic activities (Thomas 
et al., 2021). 
 
Progress of botanical compounds as alternative control 
strategies: Botanical compounds have been in use for 
centuries because of their diverse biological activities 
(Azizah et al., 2023; Abbas et al., 2025b). Botanical 
compounds have multiple therapeutic and medicinal 
activities that make them suitable candidates for the 
development of drugs to cure multiple diseases and 
infections (Al-Hoshani et al., 2023; Gul et al., 2024; Iqbal 
et al., 2024; El-Saadony et al., 2025). Scientists have 
focused on the identification of specific compounds from 
different parts of the plants to synthesize new chemical 
drugs (Pirintsos et al., 2022; Shahzad et al., 2024). 
Coccidiosis is causing huge economic loss because of the 
loss in the efficacy of present available drugs and vaccines 
(Martins et al., 2022). To avoid these losses, new drugs 
must be formulated. There were multiple research activities 
and projects performed since last decade to check the 
efficacy of botanical compounds (Qaid et al., 2021; 
Coroian et al., 2022). However, there are very few reports 
of toxic effects of botanical compounds against coccidiosis 
(Shetshak et al., 2021). The major identified classes of the 
botanical compounds used against avian coccidiosis are 
polyphenols, flavonoids, and saponins (Ahmad et al., 2023; 
Rashid et al., 2024). We briefly discussed the properties 
and mechanisms of action of these major classes. 
 
Polyphenols: Polyphenols naturally occur botanical 
compounds that belong to a major class of phenols (Hassan 
and Mohemmed, 2024). Polyphenols are botanical 
compounds that contain at least one aromatic ring, which is 
attached to one or more hydroxyl groups (Saracila et al., 

2021). Polyphenols are well known for their diverse 
biological properties (Manso et al., 2021). These beneficial 
properties of polyphenols make them suitable candidates to 
be used for the prevention of avian coccidiosis (El-Ghareeb 
et al., 2023).  

Polyphenols could control poultry coccidiosis by both 
direct and indirect means (Hascoët et al., 2025). The direct 
mechanism of polyphenols against poultry coccidiosis 
involves inhibition of the development of different life 
stages of Eimeria (Song et al., 2023). Polyphenols are 
involved in the disruption of ion transport channels of 
potassium (K+) and sodium (Na+) ions (Panickar and 
Anderson, 2011; Miranda et al., 2023). Any disruption in 
the ion channel causes severe changes in the integrity of the 
cell, osmolarity, pH, functionality of the cell, and 
transportation of ions inside the cell (Awad et al., 2017). 
All these changes results in cellular imbalance, altered 
membrane permeability and ultimately cell death (Abdel-
Gaber et al., 2023). Some compounds of polyphenols cause 
a disruption in the energy mechanisms of Eimeria cell 
leading to the inhibition of ATP synthesis (Basiouni et al., 
2023). Energy imbalance directly leads to the cellular death 
of Eimeria (Galli et al., 2019). However, the indirect 
mechanisms of polyphenols include improvement in the 
gut health and immune system of the chicken (Das et al., 
2020). The immunomodulatory effects of polyphenols 
include antioxidant activities, modulation of immune cells, 
and anti-inflammatory actions (Cuevas et al., 2013). Also, 
the combined effect of polyphenols with different 
functional amino acids can improve nutrient digestibility 
and improvements in the growth performance of the birds 
infected with Eimeria (Galamatis et al., 2025). Considering 
all the positive health and anticoccidial activities of 
polyphenols, we suggest that polyphenols can be a good 
source for the synthesis of new anticoccidial drugs. 
However, the safety index and toxic effects of polyphenols 
must be checked through further research. 
 
Flavonoids: Flavonoids are yellow colored naturally 
occurring botanical compounds present in a large variety of 
plants (Godlewska et al., 2023). The simplest botanical 
compounds of flavonoids contain minimum 2 phenyl rings, 
which are attached with one heterocyclic ring (Zhang et al., 
2023). Flavonoids are primarily present in multiple plant 
species in 2 different forms that are free aglycone and 
glycosidic-bond form (Tian et al., 2024). However, the 
most consumable form of flavonoids in diet is glycosidic-
bond form (Wang et al., 2023). Multiple botanical 
compounds of flavonoids are infamous for their diverse 
mechanisms against different parasitic, bacterial, and other 
infectious diseases (Kováč et al., 2022). Different 
mechanisms of flavonoids include anti-inflammatory, anti-
cancer, antimicrobial, and anti-oxidative properties 
(Mucha et al., 2021). 

Flavonoids are very important botanical compounds 
for the control of avian coccidiosis (Tchodo et al., 2024). 
Flavonoids have the ability to inhibit multiple Eimeria 
species to enter in the host, including E. maxima and E. 
Necatrix (Murshed et al., 2023a). Flavonoids block the 
entry of Eimeria species in the intestine of the chicken by 
disturbing the host-parasite interaction (Kasem et al., 
2024). Multiple studies have reported the anti-
inflammatory effects of flavonoids against avian 
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coccidiosis (Abdel-Gaber et al., 2023; Aljohani, 2024; 
Hascoët et al., 2025; Sweidan et al., 2025). Flavonoids stop 
the inflammation by controlling the interleukins, 
interferon-gamma, and inflammatory cytokines (Al-Khayri 
et al., 2022). The anti-inflammatory activity of flavonoids 
reduces the clinical signs and symptoms of avian 
coccidiosis (Park et al., 2023). Some botanical compounds 
of flavonoids can significantly alter the permeability of the 
cell membrane of Eimeria (Fig. 1). Any alteration in the 
membrane permeability of Eimeria results in the removal 
of important cellular components which ultimately lead to 
the death of Eimeria (Balta et al., 2021). However, some 
other reports stated the interference of different flavonoids 
with the energy mechanisms of Eimeria (Biallah et al., 
2022; Galamatis et al., 2025). Energy mechanisms are very 
crucial for the survival of Eimeria, but flavonoids cause 
disruption in the synthesis of ATP, leading to cellular death 
(Bai et al., 2025). Flavonoids can be used to formulate new 
anticoccidial drugs, but their toxicity and safety index must 
be evaluated in chickens.  
 
Saponins: Saponins are naturally occurring botanical 
compounds that are known because of their soapy nature 
(Mohlakoana and Moteetee, 2021). The simplest 
botanical compounds of saponins have at least one 
glycosidic linkage present between a sugar chain 
(glycone) and a non-sugar, organic molecule (aglycone) 
(Alsayeqh, 2025a). In the past, saponins were mainly used 
for the synthesis of soap, steroids, and drug-adjuvants 
(Rieger, 2020). But in recent few years, scientists have 
studied the medicinal properties of saponins, and effective 

results were observed (Sharma et al., 2023). Multiple 
researchers have conducted research on specific saponin 
compounds for the control and prevention of avian 
coccidiosis. Scientists have observed potent results of 
botanical compounds of saponins against the control of 
avian coccidiosis (Bafundo et al., 2021).  

Botanical compounds of saponins have diverse 
mechanisms of action against multiple life stages of 
different Eimeria species (Geng et al., 2024). Oxidative 
damage has been done in the cells and tissues of the birds 
during coccidiosis, which is also known as oxidative stress 
(Zhang et al., 2024). Oxidative stress is the result of the 
imbalance in the reactive oxygen species (ROS) and 
saponins have the ability of the bird to neutralize them 
(Basiouni et al., 2023; Ebrahimi et al., 2023). Saponins 
have significant antioxidant properties that help them to 
reduce or neutralize the ROS produced through cellular 
inflammation and processes (Khan et al., 2022). 
Neutralization of ROS results in the recovery of cells and 
tissues of the infected bird (Han et al., 2024). Saponins are 
also reported to alter the membrane permeability of 
multiple Eimeria species (Benarbia et al., 2022). Because 
of the surfactant properties of saponins, they interact with 
the cell membrane of Eimeria and destabilize it, including 
merozoites and sporozoites (Alsayeqh, 2025b). The 
destabilization of the cell membrane of Eimeria leads to 
cellular death and inhibition in the continuation of its life 
cycle (Britez et al., 2023). Saponins can be used in the 
formation of new effective anticoccidial drugs. However, 
further research on the toxicity and safety index of saponins 
in chickens must be conducted. 

 

 
 
Fig. 1: Mechanism of actions of botanical compounds against Eimeria. 
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Immune-stimulating mechanisms of botanical 
compounds: The botanical compounds stimulate the 
poultry immune response to coccidiosis through 
improvements in gut barrier integrity, enhanced beneficial 
gut microbiota, generation of immunomodulatory 
metabolites, and direct anti-antioxidant, anti-inflammatory 
(Park et al., 2023). There are numerous botanical 
compounds out of which the most prominent compounds 
used against coccidiosis include saponins, flavonoids, and 
polyphenols (Jamil et al., 2022). The plant-based 
compounds aid the host immune system, promote gut 
health, and prevent Eimeria parasites (Chen et al., 2024). 
Detailed mechanisms of action of stimulation in immune 
response of chickens against coccidiosis are as follows: 
 
Gut barrier integrity: Eimeria species are responsible for 
causing coccidiosis in chickens, replicates in the intestinal 
tract of the birds (Jebessa et al., 2022). Eimeria parasites 
cause severe destruction and inflammation in the intestinal 
tract of chickens (Xu et al., 2022). The tight junctions 
present in the intestinal cell layers that work as seal are 
damaged by the Eimeria species resulting in the leaking of 
harmful material inside the host body (Ali et al., 2025). 
However, the parasite also causes damage to the structure 
of intestinal lining that compromises cell integrity, 
permeability, and gut barrier (Aleman et al., 2023). 
Botanical compounds play vital role in improving intestinal 
health and gut barrier integrity. The botanicals significantly 
reduce intestinal lesions, inflammation, improve the tight 
junction’s integrity, and intestinal morphology (Martins-
Gomes et al., 2024). Improvement in intestinal morphology 
includes the restoration of the normal intestinal cell lining 
and villi that plays very significant role in the barrier 
junction and nutrition absorption (Gieryńska et al., 2022). 
 
Beneficial gut microbiota: Lactobacillus and 
bifidobacterium are well known as beneficial gut 

microbiota of chicken (Fathima et al., 2022). These 
bacteria play very important role in improving health of 
chicken by assisting in the digestion mechanisms, 
enhancing the immune system, and improving disease 
resistance against coccidiosis (Wickramasuriya et al., 
2022). The key mechanisms of lactobacillus and 
bifidobacterium include production of antimicrobial 
agents, empowering the host immune response against 
Eimeria, and promoting the other bacterial that are 
beneficial for the host immune system (Pewan et al., 
2025). Useful microbes contribute to fermentation of 
dietary fibers and mucus and subsequently produce short-
chain fatty acids (SCFAs) (Vinelli et al., 2022). These 
SCFAs can be used as a source of energy and help keep 
the gut healthy (Singh and Kim, 2021). However, some 
beneficial bacteria can enhance nutrient uptake by 
enhancing the organization of the small intestine, 
resulting in improved growth and feed conversion (Duarte 
et al., 2023). Balanced gut microbiota gives the advantage 
to the beneficial bacteria, which competes with and 
represses pathogenic microbes, i.e., Eimeria (Aldawood 
et al., 2025). 
 
Antioxidant properties: Coccidiosis causes oxidative 
stress in the intestine, which may cause injury to the 
intestinal cells and decrease nutrients (Li et al., 2022). 
Multiple botanical compounds have been reported to 
mitigate the oxidative stress caused by Eimeria in poultry 
birds (Ewais et al., 2023). The most prominent botanicals 
reported to reduce oxidative stress and anticoccidial 
activities include garlic, aloe vera, and oregano (Hascoët et 
al., 2025). The botanical compounds aid in preservation of 
nutrients that are essential for chicken growth making them 
available for the birds to absorb and utilize (Shehata et al., 
2022). However, research is still ongoing in the exact 
antioxidative mechanisms of various plant-based 
compounds and essential oils. 

 
Table 1: Progress of botanical compounds. 
Sr. 
no. 

Plant used Family of plant Bioactive  
compound 

Part of plant 
used 

Investigatio
n medium 

Infection 
type 

Infection 
dose 
(oocysts) 

Toxicity Results References 

1 Enteromorpha 
prolifera 

Ulvales Polysaccharide NA In vivo Mixed 
Eimeria 
species 

1.5 × 104 NA More Weiwei gain 
and reduced intestinal 
lesions. 

(Muluneh et 
al., 2024) 

2 Piper betle L. Piperaceae Eugenol and  
naphthalene,  

Leaves In vivo E. tenella 3 × 104 No toxicity 
was 
observed 

Sporulation-inhibitory 
and oocysticidal 
activities were 
observed. 

(Ristanti et 
al., 2024) 

3 Artemisia 
annua, Quercus 
infectoria, 
and Allium 
sativum 

Asteraceae, 
Fagaceae, and 
Amaryllidacea
e, respectively 

Tannins, ajoene,  
gallic acid, allicin, 
gallotannins 

NA In vivo Mixed 
Eimeria 
species 

200,000 NA Herbal mixture causes 
reduction in oocysts 
earlier than untreated 
groups. 

(Ghafouri et 
al., 2023) 

4 Carica papaya, 
Combretum 
micranthum, 
Sarcocephalus 
latifolius, 
Azadirachta 
indica,andVernon
ia amygdalina 

Caricaceae, 
Combretacea
e, Rubiaceae, 
Meliaceae, and 
Asteraceae, 
respectively 

Phenols and  
flavonoids 

Seeds, 
leaves, 
roots, 
Leaves, and 
Leaves, 
respectively 

In vitro Mixed 
Eimeria 
species 

NA NA Inhibition of 
sporulation of Eimeria 
in vitro. 

(Tchodo et 
al., 2024) 

5 NA NA Silymarin, 
dihydroartemisini
n, 
quercetin,nerolid
ol, 

Compounds 
were 
commerciall
y purchased 

In vivo E. tenella 10,000 Dihydroarte
misinin and 
genistein 
have high 
FCR and 
toxicity in 

Significant reduction 
in the cecal lesions 
was seen.  

(Hou et al., 
2024) 
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resveratrol, 
genistein, and 
diclazuril       

broiler 
6cervul. 

6 Taraxacum 
officinale 

Asteraceae Phenolics and 
terpenes 

NA In vivo Mixed 
Eimeria 
species 

NA No 
significant 
negative or 
toxic effects 
were 
observed in 
this study. 

The extract 
significantly increased 
the growth 
performance, 
improved intestinal 
lesions, and reduced 
shedding of oocysts. 

(Arczewska-
Włosek et 
al., 2023) 

7 Areca catechu L. Arecaceae Alkaloids, 
polyphenols, and 
polysaccarides 

Compounds 
were 
commerciall
y purchased 

In vivo E. tenella 2.5 × 10⁴ NA Enhanced growth 
performance, reduced 
inflammation, 
6cervulin bloody 
diarrhea, and a decline 
in oocyst count. 

(Ma et al., 
2025) 

8 NA NA Myricetin 
(flavonoid) 

NA In vivo E. tenella, 
E. 
maxima, 
and E. 
acervulina 

5.0 × 103, 
7.0 × 103, 
3.5 × 104, 
respectivel
y 

NA Improved body weight 
gain, significant 
decrease in lipid 
peroxidation 
biomarkers, 6cervulin 
ROS contents, and 
6cervulin oocysts 
count. 

(El-Ghareeb 
et al., 2023) 

9 Aloe Vera Asphodelacea
e 

Acemannan 
(polysaccharide) 

Leaves In vivo E. tenella 5 × 104 A. vera gel 
had no 
significant 
negative 
effects on 
the 
6cervulin of 
birds. 

The Cominco effects 
of A. vera reduced 
antimicrobial 
resistance and 
improved health 
parameters with 
6cervulin oocyst 
shedding. 

(Hassan et 
al., 2024) 

10 Glycyrrhiza 
glabra 

Fabaceae Terpenoids, 
flavonoids, 
saponins, 
phenols, and 
tannins 

Roots In vivo E. tenella 5 × 104 NA Effective results have 
been seen when the 
extracted was used in 
a combination with 
maduramicin. 

(Elbasuni et 
al., 2024) 

11 Opuntia ficus-
indica 

Cactaceae Phenolics and 
flavonoids 

Flower In vitro Mixed 
Eimeria 
species 

24.5 × 10⁵ NA Opuntia ficus-indica 
extract shows 
significant anticoccidial 
activity in vitro. 

(Amrane-
Abider et al., 
2023b) 

12 Spinacia oleracea Amaranthacea
e 

Polyphenols and 
flavonoids 

Whole plant In vivo & In 
vitro 

E. tenella 5 × 104 NA Spinach inhibits the 
sporulation of E. tenella 
oocysts, improved 
growth parameters, 
and restores the 
goblet cells.  

(Ewais et al., 
2023) 

13 Opuntia Ficus-
Indica 

Cactaceae Phenolics Fruit In vitro Mixed 
Eimeria 
species 

24.5 × 105 NA Opuntia Ficus-Indica 
extract has great 
antioxidant activities 
that results in the 
destruction of Eimeria 
oocysts. 

(Amrane-
Abider et al., 
2023a) 

14 Beta vulgaris Amaranthacea
e 

NA 
 
 

Roots In vivo Mixed 
Eimeria 
species 

50,000 NA Maximum 
immunomodulatory 
response was 
recorded with B. 
vulgaris at 300 mg/kg 
of body 
weight. Improvement 
in the immune 
response results in 
anticoccidial activities.  

(Abbas et al., 
2025a) 

15 Trachyspermum 
ammi 

Apiaceae Essential oil Essential oil 
purchased 
commerciall
y 

In vivo Mixed 
Eimeria 
species 

50000 Improved 
serum 
chemistry 
and no toxic 
effects were 
observed 
during 
experimenta
tion 

Significant 
improvement in FCR, 
growth rate, serum 
and hematological 
profiles, and reduction 
in oocysts shedding. 

(Fayyaz et al., 
2025) 

16 Hibiscus 
sabdariffa 

Malvaceae NA calyx In vivo E. tenella 
and E. 
necatrix 

3 x 103 NA The synergistic effect 
of H. sabdariffa with 
anticoccidial drugs 
showed potent 
activity against Eimeria 
oocysts. 

(Abdulkaree
m et al., 
2024) 
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Conclusions: Coccidiosis is a highly pathogenic disease of 
poultry birds with a very high mortality rate. The poultry 
sector contributes a significant share of the total GDP of 
agricultural countries. The annual chicken meat and eggs 
productions have been estimated at 90 million tons and 1.1 
trillion tons respectively. Coccidiosis has a significant 
financial effect, which is estimated to range between 2.4 to 
3 billion USD per year globally. The overall prevalence of 
avian coccidiosis in house-reared chicks is 80% in Saudi 
Arabia. Avian coccidiosis poses a significant threat to this 
huge economic industry, with multiple etiological agents, 
including E. maxima, E. acervuline, E. praecox, E. mitis, 
E. necatrix, E. tenella, and E. brunetti. Vaccines and 
anticoccidial drugs are in routine use to prevent and control 
coccidiosis, but their efficacy is reducing because of the 
regular use. However, Eimeria protozoan has developed 
resistance to existing anticoccidial drugs. There is a dire 
need for the development of new drugs to overcome this 
issue. Botanical compounds have been proposed to have 
significant potent activity against Eimeria parasite. The 
major identified classes of the botanical compounds used 
against avian coccidiosis are polyphenols, flavonoids, and 
saponins. The mechanisms of polyphenols, flavonoids, and 
saponins include changes in the permeability of the cell 
membrane of Eimeria, improvement in gut health, 
improved immune functions, and reduction in oxidative 
stress. Biologically active botanical compounds can be 
used to formulate new potent anticoccidial drugs with 
reduced issues of antimicrobial resistance. However, 
further research must be conducted to check the toxicity 
and safety indices of polyphenols, flavonoids, and 
saponins. 
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