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ABSTRACT: Poultry diseases continue to pose a major threat to global food security, animal welfare and economic stability
in the poultry sector. For decades, antibiotic growth promoters have been widely used to enhance performance and prevent
infectious diseases; however, their indiscriminate use has led to the alarming rise of antimicrobial resistance. This global concern
has shifted attention toward natural, sustainable and safe alternatives. Among these, medicinal plants have gained prominence
due to their diverse array of bioactive compounds, which are capable of supporting growth, immunity, and overall health in
poultry. Phytogenic feed additives derived from herbs and essential oils exhibit a broad spectrum of biological activities,
including antimicrobial, antioxidant, anti-inflammatory, and immunomodulatory effects. These natural substances promote
intestinal microbial balance, improve nutrient digestibility and enhance immune competence, thereby increasing growth
efficiency and resistance to disease. Botanicals such as garlic, thyme, turmeric, aloe vera and ginger have demonstrated
significant potential in improving physiological functions and mitigating the impact of bacterial and viral pathogens. This study
explores the efficacy of selected medicinal plants in improving poultry health and production performance. The integration of
herbal feed additives into poultry nutrition represents a promising, eco-friendly approach to disease control and productivity
enhancement, while reducing dependency on synthetic antibiotics and supporting global efforts to mitigate antimicrobial
resistance.
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INTRODUCTION

oultry diseases are a major public health problem
worldwide, affecting millions of people every year

(Ullah et al., 2024). The poultry industry has suffered a
range of public health calamities over the years, from ongoing
threats including Salmonellosis and E. coli infection, to
outbreaks of bird flu and other viruses infecting meat-plant
workers. It was the early 1990s when there were severe
episodes of hydropericardium syndrome and infectious bursal
disease. Additionally, before the industry could regain its
position, disaster struck in the form of an Apocalyptic avian
influenza outbreak in 1994, which resulted in an enormous
mortality rate of up to 80% in parent flocks across certain areas
of Pakistan (Moryani et al., 2020). The widespread application
of allopathic antibiotic growth promoters (AGPs) over the past
five decades has substantially improved poultry productivity;
however, it has also accelerated the emergence of
antimicrobial resistance (AMR), a critical global health issue
recognized by the World Health Organization (WHO). This
escalating challenge has driven intensive research toward the
development of safe, sustainable, and environmentally sound
alternatives to conventional AGPs (Rafiq et al., 2022). Thus,
the demand for alternative medicines to counteract the
therapeutic limitations has given rise to widespread interest in
eco-friendly feed supplements that proved as highly efficient

as AGPs in broiler chicken (Salim and Khalleduzzaman,
2021).

Treating diseases through medicinal plants is an ancient
and worldwide practice which currently has been validated by
scientific research. Even though it is believed that there are
approximately 20,000 higher plant species utilized worldwide
in traditional therapy, their safety and efficacy in use are not
fully understood. Importantly, the pharmacological and
apparent physiological properties of these herbs are closely
related to the multi-ingredient profiling of extracted bioactive
compounds (Ullah et al., 2024). Herbal medicines (herbs) and
products of herbs like extracts and essential oils are being used
as dietary supplements to replace the conventional allopathic
drugs. As natural phytogenic feed additives (PFAs) in poultry
diets, these constituents have an important role in the
improvement of broilers' meat production (Franz et al., 2020).
These herbs improve the health and productivity of layers by
stabilizing the effect on poultry intestinal microflora to avoid
pathogen development, also enhances in activity and
production of endogenous digestive enzymes (Jamil et al.,
2024). A wide variety of commonly known herbs and plant
extracts are used as natural antimicrobial agents in poultry;
aloe vera, garlic, wild mint, thyme, cinnamon, chestnut leaves
and cloves have been the most commonly reported (Aroche et
al., 2019). Besides these various botanicals like alfalfa,
turmeric, sumac powder, mushroom to grape seed are other
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alternatives for treatment of some ailments and live weight
gain in poultry (Hajati et al., 2014).

In addition, giloy, tabasheer vaghayani, anwara gadamri,
black cuminbfonium and goldthread mulberry leaf Honey
suckle are considered as spice/fodder/trees/toxic plants which
have used against disecases. The bioactive constituents
contained in the extracts and essential oils of these medicinal
herbs above contribute to the wide range of properties. As
phytogenic feed additives, these substances exert a multi-
faceted effect, including growth promotion and appetite
stimulation, along with strong antimicrobial (antibacterial and
antifungal), diuretic, anthelmintic, and alkaline phosphatase
stimulating effects (Hajati et al., 2014; Moryani et al., 2020).
Similarly, medicinal plants of Pakistan are used in traditional
medicine for the treatment of different infections (Jamil et al.,
2022). Natural products serve as one of the most valuable
sources for new drugs, since their derivatives are of great value
for further synthetic manipulation and bioactive improvement
(Majeed et al., 2021). Agricultural natural products constitute
valuable sources of bioactive phytochemicals capable of
enhancing broiler growth performance and overall health
status. In view of the well-established roles of medicinal plants
in promoting growth and alleviating disease conditions, and
considering the paucity of local scientific investigations in
Pakistan, the present study was designed to systematically
evaluate selected traditional herbal formulations for their
potential effects on the productive performance of broiler
chickens.

MANAGEMENT OF POULTRY DISEASES WITH
BOTANICALS

Some of the most important bacterial diseases that are
responsible for huge economic losses in poultry include
Salmonellosis, Colibacillosis and Clostridiosis. The
pathogenesis of these diseases, overprinted by worldwide
coccidial infections such as coccidiosis, invariably leads to
severe clinical symptoms [anorexia, diarrhea, apathy, and poor
performance (e.g., decreased weight gain and feed conversion)
and increased mortality] (Farinacci et al., 2022). Coccidiosis,
a debilitating intestinal disease caused by Apicomplexa
parasites, is closely linked to enhanced colonization of
pathogenic gut bacteria. Among the causative agents, Eimeria
tenella is considered the most virulent and economically
significant species in chickens (Ojimelukwe et al., 2018).
These protozoan parasites invade and multiply within
intestinal epithelial cells, causing cell lysis and subsequent
tissue damage that leads to reduced feed intake, dehydration,
intestinal hemorrhage, poor performance, and increased
mortality (Noack et al., 2019). Therefore, efficient therapeutic
and prophylactic solutions against avian diseases induced by
bacterial and protozoal pathogens must present a broad
spectrum (antibacterial, antiprotozoal, antidiarrheal, anti-
inflammatory effects), ability to reduce adherence of pathogen
to gastrointestinal mucosa and analgesic properties. Fig. 1
demonstrates the functional pathways of medicinal plants in
enhancing poultry health and performance.

Farmers throughout Europe have traditionally used many
plant species for Poultry disease prophylaxis and treatment, as
shown by the 13 individual plant species reported in
Switzerland (Mertenat et al., 2020). In a recent investigation
of European ethnoveterinary knowledge, references were
found on the traditional use in poultry from across Europe of
63 plant species associated with more than 25 uses, most of
them related to diseases such as parasitosis and gastrointestinal
disorders (Mayer et al., 2017). The use of numerous medicinal
plants for the treatment of gastrointestinal inflammation and
digestive disorders was recently described by German
veterinary herbal medicine references. Consistent with this
common or traditional use, several in vitro and in vivo studies,
as well as clinical trials, have shown the corresponding
effectiveness of numerous herbs and their compounds to
support their utility for modern dietary supplements to
maintain gut health (Gadde et al., 2017). A recent systematic
review, with the main objective of analyzing medicinal plants
as a source of treatment for gastrointestinal and respiratory
diseases in livestock production systems, calls attention to the
high number of studies that were carried out in vivo, especially
focusing on poultry (Farinacci et al., 2022). These findings
highlight the growing scientific interest in plant-based
alternatives that can enhance animal health while reducing
reliance on conventional antibiotics.

VIRAL DISEASES

Newcastle Disease

Many medicinal plants have powerful antiviral and
immune stimulant activity against the devastating Newcastle
disease (ND). These naturally occurring compounds offer an
important solution to both the conventional synthetics,
combating the challenge of drug-resistance in pathogens, as
well as chemical residues in meat. Hence, to achieve a
chemoprophylaxis-free farming, the active molecules of these
pharmacologically-proved plants are required to be extracted
and formulated for their efficient incorporation in practice with
poultry diet (Shakir et al., 2025). Compounds of Artemisia
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annua were obtained by the decoction method and tested in
chicken embryos for their potential to inhibit NDV (Raza et
al., 2015). Thus, the extracts were observed to effectively
suppress the growth of NDV.

Adenovirus

Adenoviruses can cause various diseases in humans and
animals, generally following a pattern of persistent
asymptomatic infection with occasional viral shedding.
Adenoviruses lead to gastroenteritis (stomach lining) and
conjunctivitis (eyes), by infecting the epithelial lining of these
organs, as well as colonizing the mucous membranes of the
respiratory and urinary tract, with several additional symptoms
being manifest (Fitzgerald et al., 2020). It is known that green
tea catechins, especially Epigallocatechin Gallate (EGCG),
inhibit adenovirus proteases correlated to cancer metastasis.
EGCG has potent intracellular activity that acts on one or more
late-stage viral entry steps. Importantly, fowl adenovirus type-
4 (FAdV-4), was shown in both in vitro and in vivo studies
against an inclusion body hepatitis-hydropericardium
syndrome (IBH-HPS) virus challenge in broiler chickens to
have its activity tested for green tea and pure catechins
confirmed (Zhang et al., 2024).

Avian Infectious Bronchitis Virus (IBV)

The infectious bronchitis virus (IBV) is a member of the
Gammacoronavirus and was first isolated in chickens in 1931.
It became an important animal virus. Despite extensive
vaccination, this avian coronavirus continues to be a serious
global economic threat to the domestic poultry industry,
causing high rates of morbidity and mortality combined with a
severe decline in eggs and meat production worldwide (Parvin
et al., 2021). Live attenuated vaccines are still the norm for
protection and control against infectious brain disease, but the
increasing genetic diversity of these viruses - compounded by
the frequent appearance of new strains - is negatively affecting
vaccine efficacy.

Several plant extracts demonstrated potent antiviral
activity against infectious bronchitis virus, with Mentha
piperita, Desmodium canadense and Thymus vulgaris proving
effective during both pre- and post-infection stages (Lelesius
et al., 2019). Drugs like Saint John's Wort (Hypericum
perforatum L.) have been investigated for their
pharmacological profile; its extracts containing compounds
(hypericin (HY), quercetin, pseudo hypericin and quercitrin)
were tested for anti-IBV activity. The mechanism is to elevate
type I IFN by the direction of MDAS, but downregulate pro-
inflammatory cytokines' mRNA (TNF-a and IL-6) expression
through the NF-KB signaling pathway (Rao et al., 2025).

Avian Influenza Virus (AIV)

Moreover, avian influzenza virus (AIV), an important
pathogen of the family Orthomyxoviridae causing huge
economic losses worldwide in the poultry industry (Parvin et
al., 2018), is also a major global threat to the poultry industry.
The AIV genome is composed of 8 single-stranded, negative-
sense RNA segments which encode approximately 11
proteins. Subtyping refers to the surface proteins

hemagglutinin (HA), which mediates viral attachment, and
neuraminidase (NA), which facilitates viral release. Thus, in
line with these observations, a polyphenol-enriched extract
from Rumex acetosa suppresses AIV replication by
downregulating viral particle attachment to the target cells
(Abbas et al., 2022). Psoraleae semen water extract (WPS), as
an antiviral reagent with potent efficacy, has potential as a new
anti-influenza agent. In a previous study, reported that 100
pg/mL of WPS was able to significantly reduce influenza virus
in RAW (Murine macrophage-like cell line) 264.7 and MDCK
(Madin-Darby canine kidney) cells Choi et al., 2016). The
results of their studies confirmed WPS to be both an
immunomodulator and inhibitor for HA and NA in influenza.
They also suggested that WPS could be a promising antiviral
therapeutic candidate, based on the findings that disrupted
infection through the Type I Interferon (IFN)-mediated
signaling pathway in RAW 264.7 cells when being treated
with WPS, which was also consistent with previous reports of
its direct anti-HA and NA activities.

Bacterial Infections

Bacterial contamination of poultry by Salmonella
represents a significant threat to poultry-based food products,
as this common food-borne pathogen easily contaminates
carcasses from the crop or cloaca of infected chickens at
slaughterhouses. Salmonellosis, linked to the ingestion of
tainted meat and eggs, is a significant global public health
challenge; it causes an approximate 1.4 million cases of
disease, ~ 20,000 hospitalizations and more than 500 deaths
annually in the US (Olawuwo et al., 2022). Worries that there
is a subtherapeutic use of antibiotics for enteric and similar
diseases in chickens have increased the interest in alternative
effective treatments with antibacterial activity. Given the
historical importance of plants as medicine, a study by Patil et
al. (2019) investigated the antibacterial potential of rhizome
extracts from Curcuma aromatica and Curcuma longa against
enteric infections in chicken and their principal phytochemical
compounds. It has been reported that the extracts of C. longa
and C. aromatica contain significant amounts of
pharmacologically important phytochemicals, including
alkaloids, flavonoids, terpenoids, steroids, saponins, phenols,
and glucosides. Although C. aromatica extracts had a
significant inhibition zone of both Escherichia coli and
Salmonella enteritidis, C. longa extracts showed only a zone
of inhibition against E. coli (Hochma et al., 2021). This study
provides valuable insights into the medicinal potential of
Curcuma spp. for managing enteric diseases in poultry,
highlighting its promise as a natural antibiotic alternative and
a functional feed additive to enhance gut health and production
performance.

PARASITIC INFECTIONS

To cure parasitic infection, the use of herbs for both control
and management of GIT parasites treatment has been a long
traditional associated with ethnoveterinary medince that is
practice globally (Jamil et al., 2022). Based on ancient
practices, ethnoveterinary medicine provides several plant
extracts- for instance from onion, garlic and mint seeds to
control the parasitic gastroenteritis in cattle and poultry. The
neem tree (Azadirachta indica) is a traditional plant from
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around the world with similar medicinal properties against
nematodes. Apart from that, the black seed (Nigella sativa)
extract has demonstrated potent anthelmintic activity against
poultry helminth by virtue of the phytochemical
thymoquinone supplemented with other bioactive compounds
which enhances the nutritional and immune host status (Ishaq
etal., 2023).

KEY BIOACTIVE PHYTOCHEMICAL CLASSES AND
MECHANISMS

Phytochemicals, also called phytonutrients, are naturally
occurring bioactive compounds that are abundant in such
foods as fruits and vegetables, whole grains, nuts and seeds,
legumes and tea and even dark chocolate. Although there are
tens of thousands of these compounds, so far only a few have
been discovered that are isolated mainly from the plants (Singh

and Chaudhuri, 2018; Xiao and Bai, 2019). Food
phytochemicals: commonly includes polyphenols,
carotenoids, flavonoids, coumarins, indoles, isoflavones,

lignans organosulfures catechins phenolic acids stilbenoids
isothiocyanates, saponins, procyanidin, phenylpropanoids,
anthraquinones and ginsenosides (Xiao, 2017; Zhao et al.,
2019). The diverse phytonutrient sources of biological interest
are an exclusive and sustainable resource: important for
exploration of novel bioactivities and development of effective
functional foods (Chen et al., 2018; Benelli et al., 2019). This
is because medicinal plants owe their pharmacological
activities to secondary metabolites, and the subsequent activity
depends largely on the concentration, composition and level of
inclusion into animal diets. Consequentially, even in small
quantities secondary metabolite-rich medicinal herbs
(flavonoids, tannins, alkaloids, coumarins and triterpenoids)
can be effective in modifying animal response for their antifree
radical, antimicrobial and anti-parasite as well as anti-
inflammatory and astringent properties (Sobhy et al., 2021).
When incorporated into poultry diets, these phytochemicals
especially phenolics, flavonoids, terpenoids, alkaloids and
saponins exert beneficial effects on health and production via
multiple biological actions. Their modes of action are anti-
microbial, immunomodulation, free radicals scavenging and
gut mucosa refreshing. Trees containing phenolics and
flavonoids have a better medicinal value by acting as
antioxidants; cellulose terpenoid inhibit C. perfringens by
destroying the cell membrane and other compounds e.g.
alkaloids, tannins and saponins, exhibit mixed antimicrobials,
antiparasitic and nutrient absorption potentials (Rudrapal et
al., 2024). Polyphenols antimicrobial and antioxidant effects
have been demonstrated in fig. 2.

Tannins

Tannins, commonly referred to as tannic acids, constitute
a large category of molecules manufactured by plants for use
as a defense compound (Kumar et al., 2020; Fabbrini et al.,
2022). Chemically, tannins are phenolic compounds and are
based their structure on the presence of functional groups
(Hayat et al., 2020; Bigham et al., 2021). They are pesticides
that protect plants from invading pests and microorganisms
(Abubakar et al., 2020; Pratyusha, 2022). In addition, they
also regulate plant growth by protecting plants from

infectious agents, in addition to their defensive functions
(Baldwin and Booth, 2022). The chemical structure of
condensed tannins. Tannins have the potential to coalesce
bacterial cell membranes by binding with their peptides (Wang
et al., 2022; Ahmadian et al., 2022). Importantly, peptide units
are also a major component of the oocyst wall of these Eimeria
(Olajide et al., 2022). It follows then that polyphenol protein
interactions make it possible for tannins to cross-permeate the
oocyst wall of Eimeria (Wiedmer et al., 2020). Tannins also
protect epithelial cells from injury and nucleic acid integrity
during microbial infection (Kaewkod et al., 2021; Chen et al.,
2021). Tannins also exhibit immunomodulatory properties that
strengthen the immune response and help control infection
(Nassar, 2022). Tannins function as strong antioxidants, and
play a role in reducing oxidative stress a factor often linked
with the onset of many diseases especially cecal coccidiosis
(Kumar et al., 2022). Several plants with high tannin content
have been used for the treatment and control of coccidiosis
(Rodriguez-Hernandez et al., 2023). The power of these plants
to control the cecal coccidiosis is also involved in their
medicated effect; they have a powerful relative combined
impacts such as immune-stimulatory, antioxidant and direct
anticoccidial (Khorrami et al., 2022).

Saponins

Saponins are a large group of phytochemical compounds,
so named because they're able to foam up when combined with
water ("like soap"). These molecules are considered to possess
antimicrobial, antioxidant and anticoccidial activities. The
activity against both Eimeria sporozoites and merozoites is
attributed to the interaction with cholesterol being as it is part
of the main structure unit of parasite cell membrane, which
results in perforation (Felici et al., 2020). Saponins have a
direct effect on the reproduction of sporozoite and possess
strong antioxidant activity, which can eliminate ROS and
reduce oxidative stress pathologies induced by cecal
coccidiosis. This immune stimulant characteristic also renders
botanical saponins as the remarkable vaccine adjuvants
(Oakenfull and Sidhu, 2023). Numerous studies have proven
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that saponin-containing plants can affect immune function by
promoting the maturation of immune organs and increasing the
level of antibodies, providing better protection against cecal
coccidiosis. Moreover, these plants are astringent, which
effects to reduce the surface tension, allowing better
penetration of nutrients on cell level. These dual activities
make most saponin-containing plants interesting for
coccidiosis control (El Amine Benarbia et al., 2022).

Flavonoids

Flavonoids, a large ubiquitous family of plant phenolic
compounds (including flavonols, flavanols, flavanones and
flavones) could represent promising alternatives for the
control of coccidiosis. The mechanism of action is by strong
reduction in oxidative stress and penetration of parasite cell
membranes leading to sporozoite and oocyst death. This effect
has been observed in flavonoid-containing plants such as
Moringa oleifera and Syzygium aromaticum, both of which
demonstrate a substantial anticoccidial activity (Ullah et al.,
2020).

Essential oils

Essential oils (EOs) are volatile, low molecular weight,
lipophilic plant secondary metabolites that are prepared by
hydro or steam distillation. Chemically, these products are
predominantly composed of terpene, terpene derivatives and
aldehyde (Thangaleela et al., 2022). EOs are known for their
antioxidant and immunomodulatory potential. They kill
Eimeria oocysts effectively and suppress the sporulation
process by which they penetrate the walls of oocysts. In view
of such direct and indirect anticoccidial effects, EOs constitute
an attractive natural treatment option for controlling the
clinical coccidiosis signs, especially cecal type (Puvaca et al.,
2020).

Mechanism of Action of Botanicals

The antimicrobial properties of plants are the result of their
secondary metabolites. Phytobiotic antimicrobials have great
potential considering that their bactericidal effects are
comparable with those of the synthetic antibiotics, although a
majority of side effects are allergic reactions. The exact modes
of action are yet to be fully investigated; they are reputed to
work via disruption of the pathogen cell membrane,
modification of the cell surface virulence, stimulation of
critical immune cells (including lymphocytes, macrophages,
and NK cells), and protection of intestinal cells. The real
potential of plant extracts like garlic, cinnamon, Tulsi, and
ginger lies in their bioactive compounds that are less toxic and
eco-friendly. These extracts have demonstrated effectiveness
against several pathogens, such as Methicillin-resistant
Staphylococcus aureus (MRSA), E. coli, Klebsiella
pneumoniae and Pseudomonas aeruginosa. Although global
awareness of the issue continues to rise, numerous medicinal
plants remain underexplored in the critical efforts to address
one of the world’s most pressing health crises. Botanicals
(phytobiotics) are chemically diverse and consist of
macronutrients (proteins, fats and carbohydrates) in addition
to some important secondary substances such as essential oils,

bitter chemicals, colorants and phenolic compounds (Ullah et
al., 2024).

MEDICINAL PLANTS USED IN POULTRY AS FEED
SUPPLEMENTS

Varying phytobiotics such as Camellia sinensis (Abbas et
al., 2017), Argyreia speciosa (Gokhale et al., 2003), Piper
sarmentosum (Wang et al., 2016), Bidens pilosa (Chang et al.,
2016), Saccharum officinarum (Abbas et al., 2015) and Beta
vulgaris were found to have promising pharmacological
response and immune-modulatory activity against coccidiosis
(Table 1). It is well-established that botanicals have
therapeutic and/or immunomodulatory value in the
management of a broad range of diseases in animal and human
populations (Shalaby et al., 2022).

Carica papaya is a well-known plant possessing powerful
antioxidants and reported treatment against numerous human
and animal diseases. It has the advantages of anti-
inflammatory, defence for cecal epithelial cells and inhibition
to coccidial reproduction. This plant is a member of the
Caricaceae family and has been reported to possess anti-
poultry coccidiosis in Africa due to its high antioxidant and
polyphenol content (Abbas and Alkheraije, 2023).

The leaves of Anacardium occidentale were crushed to
obtain their powdered form, as this is necessary for a high
polyphenol content, particularly tannins, since they are present
at high levels and perform well in the intestine. These
secondary metabolites are known to be astringent in nature,
attributed to their binding with saliva lubricating proteins via
hydrogen bonding (Jamil et al., 2022). As a result, increased
levels of these metabolites in the diet may retard digesta transit
through the gut and decrease feed intake, perhaps as a
reflection of an increased magnitude of satiety. Tannins also
contribute to the overall anti-bacterial effect against
Escherichia coli, Staphylococcus aureus and other pathogenic
bacteria abundant in the poultry GIT, resulting in reduction of
these bacterial populations, leading to improvement of gut
health (Sarwar et al., 2021). Nevertheless, an excess of tannin
might exacerbate the metabolic antagonism, leading to anti-
nutritional effects; in particular, it harms the absorption of
sulfur-based amino acids and iron content, followed by
decreased growth and anaemia, respectively (Morshdy et al.,
2021).

Ficus exasperata Vahl (Moraceae), Sandpaper leaf, locally
called "Ewe Ipin" (although some call it "Eepin") and also
Baure and Asesa are fresh leaves that are used traditionally in
the treatment of several disease conditions including
hypertension, rheumatism, arthritis, diarrhea, dysentery,
constipation, colic pain or intestinal problem(s), epilepsy/joint
pains/swelling/inflammatory condition as a poultice/
bandage/gauze soaked with decoction/infusion or paste;
oedema/burning urethra or urinary system disorder/scoliosis as
enema/a specific body transplantation ritual; gout and leprosy
as local bath; bleeding wounds/malaria/toothache to threaten
an ear drum and eye infection. The aqueous leaf extract of the
plant showed MIC values of 10, 20 and 10 mg/ml against E.
coli, S. aureus and E. faecalis, respectively, when the extract
was assayed using macrobroth dilution methods (Akinjogunla
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and Fatunla, 2017; Olawuwo et al., 2021). Morinda lucida L.
(Rubiaceae), known as Brimstone tree, is a species of tropical
rainforest plant of West Africa and it is commonly used
medicinally for the management of infected wounds,
diarrhoea, malaria, diabetes, fever from typhoid infection,
abscesses and chancres. Furthermore, Jatropha gossypiifolia
L. (Euphorbiaceae) grows in the tropical, subtropical and semi-
arid regions of Africa and the Americas; its leaves and bark
have been used for their antimicrobial, antihypertensive, anti-
inflammatory, analgesic, and haemostatic properties as well as
their use against diabetes (Sabandar et al., 2013; Félix-Silva et
al., 2014). Ocimum gratissimum L. (Labiatae) is widely
distributed in the tropics and subtropics, and its highest
diversity is found in tropical Africa and India. The leaves or
whole plant extracts are common remedies for diarrhea and
cold infusions of the leaves are used to alleviate stomach upset
and hemorrhoids (Ugbogu et al., 2021). Its leaves are said to
contain thymol, which has been described as a very potent
antimicrobial compound (Benelli et al., 2019). Acalypha
wilkesiana (Euphorbiaceae) is common to several countries
and across the tropics of Africa, the Americas, and Asia. The
plant is highly reputed for its naturally-occurring antibacterial
and antifungal properties. Ethnomedically, the leaves of 4.
wilkesiana are applied in the treatment of different ailments
such as malaria and several dermatologic or gastrointestinal
problems (Haruna et al., 2013).

Thyme (Thymus vulgaris) is a useful antibiotic alternative
in animal production because of its antioxidant, antibacterial
and therapeutic effects, which have been attributed to the
essential oil components such as thymol and carvacrol. Its
phenolic compounds increase the activity of catalase, and its
extracts are fed to laying hens to improve egg quality with
particular attention paid to the fatty acid profile in yolk (Miraj
and Kiani, 2016). Dietary chicory powder improves growth
performance and modulates microbial community
composition in broiler chickens (Khoobani et al. 2020). The
leaves of chicory possess phosphorus, magnesium and
potassium and are the source of bitter glucoside shikurin, while
roots have inulin (Seidavi et al., 2021).

Coriander (Coriandrum sativum L.) is an essential
medicinal spice that provides important health benefits since
its parts (leaves, seeds and fruits) have antioxidant,
antimicrobial and anti-diabetic activities. Notably, coriander
seed extract or powder is a potent natural antibiotic substitute
in poultry feed against Newcastle and infectious bronchitis
(Hosseinzadeh et al., 2014). Aloe vera has been credited with
various therapeutic effects such as an antimicrobial, anti-
inflammatory, antioxidant, immunomodulator  and
antiprotozoal agent. Further, it being mixed with garlic
(Allium sativum) in an aqueous extract can be used to control
coccidiosis in poultry as a natural antibacterial, anticoccidial
and immunomodulatory properties of Aloe vera have been
shown to enhance gut health and function (Jalal et al., 2019).

Hogweed (Heracleum persicum) is commonly used to
treat gastrointestinal problems (flatulence and bloating),
infection, as a spice, and as a disinfectant. In poultry, it offers
advantages by enhancing feed efficiency and redox balance.
Bioactive compounds, particularly furanocoumarins and

flavonoids, act by modulating gut microbiota, improving
digestive enzyme activity, and enhancing antioxidant defense
pathways, which together support better nutrient utilization
and gastrointestinal health (Changxing et al., 2019).

Turmeric (Curcuma longa L.) is an important tropical plant
due to its curative capabilities. Like other medicinal plants, it
has been used in powder form in broiler diets to control
coccidiosis new born nations such as Pakistan. The principal
bioactive compound, curcumin, is a phenolic molecule with
well-established immunomodulatory, anti-inflammatory and
antioxidant properties (Memarzia et al., 2021). The rhizomes
and roots of turmeric were first used as a feed additive for
animal preservation and palatability. Now becoming a
successful phytobiotic, turmeric is recommended for poultry
diet due to its impact in promoting intestinal health, gut
functions and the growth rate of chickens (Patil et al., 2019).
A study demonstrated that the addition of 1% curcumin to the
diet of hens had anticoccidial activity against Eimeria maxima
and Eimeria tenella infection (Chen et al., 2024).

Licorice (Glycyrrhiza glabra L.) is an edible and medicinal
plant belonging to the family Leguminosae, whose root is
recognized by its high nutritional and therapeutic properties,
such as antibacterial, antioxidant, anti-inflammatory and
antiviral activities involving a range of phytochemicals has
been demonstrated (Bayati Zadeh et al., 2013; Seidavi et al.,
2021). Bioactive substances in licorice, glycyrrhizin and
flavonoids, have therapeutic effects. Dietary supplementation
in poultry enhances performance by promoting organ
development, stimulating digestion and appetite, and
providing antioxidant, antimicrobial and anti-inflammatory
effects (Alagawany et al., 2019). This review gives an insight
into spice crops as potent antibiotic substitutes for organic
poultry farming. The beneficial impact of medicinal plants on
poultry health has been shown in Fig. 3.

Garlic (Allium sativum), a perennial bulbous herb in the
family Amaryllidaceae, is native to Central Asia. Cooked
garlic and raw garlic are also found to possess multiple health
benefits (Kovarovic et al., 2019). The ancients also knew the
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Fig. 3. Beneficial effects of medicinal plants on poultry
health and performance
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Table 1. Medicinal plants and their active compounds used in poultry

Plant / Product

Major Active Compounds

Reported Effects

References

Butcher’s broom, knee
holly or piaranthus
(Ruscus aculeatus)
Liquorice or Sweetwood

Ruscogenin, steroid sapogenin

Glycoside known as LicoA

Anti-inflammatory and anti-thrombotic
properties

In vivo anti-inflammatory e ect in the

(Glycyrrhiza glabra) lungs

Korean ginseng Ginsenosides and polyphenols Antiviral effect effective against

(Panax ginseng) newcastle and avian influenza disease

Pumpkin seed p-hydroxybenzoic acid, p- Effective gainst gastrointestinal

(Cucurbita pepo) coumaric, ferulic and sinapic acids  helminths, and antioxidant effects

Alfala Saponins, flavonoids, and Reduce cholesterol in meat and egg

(Medicago sativa) polysaccharides yolks, antioxidant and anti-inflammatory
effects

Jamun Anthocyanins, flavonoids, antioxidant and antiviral effects

(Eugenia  jambolana  quercetin and ellagic acid

Lam)

Baikal skullcap root and
Chinese skullcap root
(Scutellaria baicalensis

root)
Anwara (Fruit) vitamin C, gallic acid, and ellagic  potent antioxidant, anti-inflammatory,
(Emblica officinalis) acid, tannin, flavonoid and antimicrobial effects Moryani et al., 2020
Hing/Vaghyani (Gum Gallic acid, ellagic acid, and Antioxidant, anti-inflammatory,
resin) emblicanins A and B, tannin, antimicrobial effects Moryani et al., 2020
(Ferula foetida regel) flavonoids and vitamin C
Chestnut Tannins (both hydrolysable and Antioxidants and antimicrobials, Casanova et al., 2021
(Castanea sativa Mill) condensed types) and polyphenols  potentially improving feed efficiency
Honeysuckle chlorogenic acid and various Antiviral effect effective against Luetal., 2022
(Lonicera japonica  flavonoids like luteolin and newcastle disease
Thunb) quercetin
Oregano (Origanum  Carvacrol, Thymol Antimicrobial, improved gut health, El-Sabrout, 2023
vulgare) better FCR
Mint Menthol, menthone, and Antioxidant, anti-inflammatory and Akter and Asaduzzaman, 2023
(Mentha) eucalyptol antimicrobial properties
Melon tree or pawpaw Enzyme papain, a protease Immunomodulatory Effects Abbas and Alkheraije, 2023
(Carica papaya)
Neem (Azadirachta  Azadirachtin, quercetin,  Antiparasitic, antiviral, antioxidant, anti-  El-Sabrout, 2023; Hegazy et
indica) kaempferol, gallic acid, and ferulic ~ inflammatory, antibacterial, and al., 2024

acid antifungal properties
Black elderberry Polyphenols (anthocyanins), Antimicrobial effect especially against Elbasuni et al., 2024
(Sambucus nigra) phenolic acids, flavonoids E. coli
Thyme (Thymus  Thymol, Carvacrol Antioxidant, growth performance Obianwuna, 2024
vulgaris)
Garlic (Allium sativum)  Allicin Antimicrobial, immune stimulation Ivanova, 2024
Green Tea (Camellia Catechins (EGCG), polyphenol Antioxidant, gut barrier support; inhibit  Ullah et al., 2024;
sinensis) compound the reproduction of coccidian Ogundare, 2025

baicalin is a flavone (flavonoid)

Antioxidant, anti-inflammatory, and

neuroprotective effects

Sun et al., 2012

Chu et al., 2012
Yu et al., 2015
Acorda et al., 2019

Yildiz et al., 2020

Yasmin et al., 2020

Boukhatem et al., 2020

value of Garlic, and it was used by the Chinese, Egyptians and
Romans. Its healthful properties derive from sulfur
compounds, essential oils and polyphenols. A research study
showed that garlic oil (5 mlykg/day) administration decreased
NaNO2 toxicity and oxidative stress in rats (Hassan et al.,
2010). Garlic is armed with sulphur compounds such as ACSO
and L-gamma-Glutamyl-(S)-Allyl-Cysteine, in addition to
being a powerful antimicrobial supplement and antioxidant.
The synthesized compound propyl propane thiosulfonate
(PTS-O) has been shown to efficiently eliminate S.
typhimurium, E. coli and C. jejuni at dietetically levels of 45,
90 and 135 mg/kg, respectively via its antibacterial activity,
which could be attributed to thiosulfinate and allicin (Ullah et
al., 2024).

The common plant in Pakistan, Neem (4zadirachta indica)
of the family Meliaceae, has prophylactic effects against
Newcastle disease. It can be used against this pathogen, which
is fatal to mankind because of its chemical and physical
properties. Its antiviral activity is largely attributed to neem’s

limonoids and flavonoids, which inhibit viral attachment and
replication while enhancing the host’s innate immune
response, thereby reducing Newecastle disease severity (Wylie
et al., 2022).

Ginger roots (Zingiber officinale) are widely used
medicinal plants all over the world for having high volatile oil,
gingerols and zingerone contents. Ginger rhizomes were
effective in enhancing digestive enzyme activity and
antioxidant status in poultry (Zhang et al., 2021; Temmante et
al., 2025).

FORMULATION, SAFETY, AND REGULATORY
CONSIDERATIONS

The effectiveness of phytochemicals is also dependent on
the formulation, stability and delivery system; therefore, in
most cases, the encapsulation is required for improved
bioavailability and protection against degradation. And, the
issue of standardization is still to be attained due to the natural

216


https://www.google.com/search?sca_esv=15e1ce9c666f5522&cs=0&sxsrf=AE3TifNJofi46mmX9TH0cw_6Fyw9kET6Bw%3A1760201538733&q=ginsenosides&sa=X&ved=2ahUKEwifvMXbzZyQAxXWBfsDHTHoKncQxccNegQIAhAB&mstk=AUtExfCupxBEk5HaYnRGHyRttjdCIZhr6XR1osxJ5HGQ693D65lSQVv9FLc5Gsd1U6UnhBtqsXJTirx4IKTDIWTfj1Wrk_5xmSPzxgpkwJV4pZfi_nqBolxcTMrMofwmbYd9_2C87yLqbF5-qm_PSiJD-80YtHZbW4BwAjZpP-Bav0_-kerKSws4xhqT9oSzb1MUBGKPNbhoWC2PvUJYaCEwQLQhJiZeWoenfwDii9BvCQ6OXoY6JDCQtAh1ySQPmjvUQOdEU1T2CBfoh92P0a7JzIqXuVbitCAm52FaghOMure_Ez6_5mmrZcadcy_m5eAhrh4Qq3faK2cfhwQCPtZOAizUjqzgtzHXTPIDy5x9vyymY0VyXXTuYDmRNaTaasdZj4KulcBxPELhxaNrAoxD-A&csui=3
https://www.google.com/search?sca_esv=607a060df01ccf35&cs=0&sxsrf=AE3TifNdVjp2ssKtubDO62ThioVyrffovA%3A1760344499264&q=Medicago+sativa&sa=X&ved=2ahUKEwi3wryk4qCQAxUDSKQEHezgCbEQxccNegQIBhAB&mstk=AUtExfB7stWSAHdZ2wY2IDYcRMjkKrwGCcrxgXnzqGJQZXkpLR5H63Z4x1q998adwI-06aJZWW42rIyecgTyrdyPpn_FUQJh2YQDdrjIV_S1iTIVF4f6XwcqXUUvXlyHp31KUOJb7C3SEs583ZyKi9RGg28s7R5ldZVxxy-0iGs5CcB3aWBTOn3NtH7wsed5qNs3jsvd8nwH2jQWBnnPYvZ1Lt3EikIX4pPnWh3zZ79cdp_gnWZw6mETUptgHz0DtNStGo9iPWrrqXOj4XAz6oEQl5I3&csui=3
https://www.google.com/search?sca_esv=5eb3c4b5c7e3d46e&cs=0&sxsrf=AE3TifPXiLNeGYS-j8ivImCYVmNtKaTNjw%3A1760191569321&q=anthocyanins&sa=X&ved=2ahUKEwjCwuXJqJyQAxV-MfsDHTcmCeMQxccNegQIDBAB&mstk=AUtExfATLs9t6AZyZYXxqM61NbPPZyip3PdrwyztIS5eFjAKrv2zDw2htx_5IgWn_e0dG3Gt_ly3YevAbpuOHM_rs4BJQ9BiL9fgziFn0Q0s5HSM_0KrWFAVfVxv7i35wxnMbRirySOH2l_bo0Y5HXKskeeKK8llgyxCo-gz3xsVmS_YeN06MEpjjOR-cD90nNzfZ8KdlDIwglyOsZqzX9ysPPP9Ei_pEUewih2hLod2g_TQF3EPeHtsJhaTCTOmeA2p1fVdX957QSR45MS4yKRoSPMFSQdq-Y1ar87BmEQjmTKq9aPPh-kOZoI04gwaFtsD0hEZLkWbET4nLOWErEL8YFsUZ9QDdK4Ofvtkt-pJjSJubWkFogzWmjfSvbZ9L9EQD-j9zVXAaN4ewWGB_zKeSQ&csui=3
https://www.google.com/search?sca_esv=5eb3c4b5c7e3d46e&cs=0&sxsrf=AE3TifPXiLNeGYS-j8ivImCYVmNtKaTNjw%3A1760191569321&q=flavonoids&sa=X&ved=2ahUKEwjCwuXJqJyQAxV-MfsDHTcmCeMQxccNegQIDBAC&mstk=AUtExfATLs9t6AZyZYXxqM61NbPPZyip3PdrwyztIS5eFjAKrv2zDw2htx_5IgWn_e0dG3Gt_ly3YevAbpuOHM_rs4BJQ9BiL9fgziFn0Q0s5HSM_0KrWFAVfVxv7i35wxnMbRirySOH2l_bo0Y5HXKskeeKK8llgyxCo-gz3xsVmS_YeN06MEpjjOR-cD90nNzfZ8KdlDIwglyOsZqzX9ysPPP9Ei_pEUewih2hLod2g_TQF3EPeHtsJhaTCTOmeA2p1fVdX957QSR45MS4yKRoSPMFSQdq-Y1ar87BmEQjmTKq9aPPh-kOZoI04gwaFtsD0hEZLkWbET4nLOWErEL8YFsUZ9QDdK4Ofvtkt-pJjSJubWkFogzWmjfSvbZ9L9EQD-j9zVXAaN4ewWGB_zKeSQ&csui=3
https://www.google.com/search?sca_esv=607a060df01ccf35&cs=0&sxsrf=AE3TifNmkPPHifYWde_6sobqMoNwM4_-4Q%3A1760345176403&q=Mentha&sa=X&ved=2ahUKEwjb0Znn5KCQAxV-MfsDHTcmCeMQxccNegQIAhAB&mstk=AUtExfAJHi64_7aTg70OmeDJy8WY3tUJ6ggaXClR-5GCkTJcVAqlqUWfSDehvfLMDQQrouryfi5P_z3IMi-WR8sL8vQ1hokd2RbDdOJiR_sGaAonYCRtaZ5fLPLSGq_fcBDWxCg1BAbbWLUVnNKRDWj9heoq_Y-gfbt_ac3ksFgbD07cj6Ze_SxxWmmTHuOHrtEwKw2hdAqxwrf2T9vpoOJLX9mymtxWCFCbcuLk-hPbhD4jtR7IBdQCUIDFRZh9z0wV1hNnY92yv64dOf5J1BK3QN8t&csui=3
https://www.google.com/search?sca_esv=15e1ce9c666f5522&cs=0&sxsrf=AE3TifMzDM7pPGTsjFSECw9t-BEcFPkKxw%3A1760202038505&q=anthocyanins&sa=X&ved=2ahUKEwj1gfDJz5yQAxXHMfsDHUIEL8MQxccNegQIBRAB&mstk=AUtExfAyEsoz2N7ZuNyEhKOP_jEn1bKu53JYjeN5-iJWmcciXTwKjL-A5BPlSUMiGtTEA7JdedGk8mdgc9yLfyhot3rJcMWLJDHu2pYHYZuG2Gx2dms2DWSt_6myp2gy9_diHKKFzBnR7vlFUUz8XgCX1LExoEmU9u0USLW372RwdwykQi-TF71z_BMiA9tMgIqURyv_YCrppgAhksnGrGPhCIK9nV9nUTjVwHusSwEjcJ1JL1s_Xklf3D5271WUYUiVc5SQ7LE7jba2SqpW2BpoXXgVDeU4bfn4g4LLt_G55GJgxmRfj4YHVydc5tAeKzUgKzHrnQraOpLltSytnU7DAKYL25KtKAeu3lYzjYxIjwsfNRSbxiRrhwvjCu5OzVz8mXnSIig3_B8aAb1KWOSPmw&csui=3

CHAPTER 30 ® Poultry Disease Management

composition variation of plants with crop origin, climate
condition and processes they were submitted to. Hence, it is
critical to carry out extensive safety evaluations to establish
non-toxic inclusion levels and comply with regulations (Aqil
etal., 2013).

FUTURE PERSPECTIVES AND
RECOMMENDATIONS

There is high potential for medicinal plants as a natural,
sustainable replacement for poultry disease management. But
to unlock their full potential with respect to current and future
use, standardization of plant extracts, quantification of active
compounds, and dose-response optimization are required for
consistent efficacy. Cross-cutting studies using a combination
of molecular and the microbiome- level approaches are needed
to unravel how phytochemicals act, including host-microbe
interactions.

More attention should be paid to long-term safety, residue,
and economic assessments for commercial feasibility and
regulatory acceptability. Use of omics technologies and
systems biology will fast-track knowledge of phytochemical—
host—pathogen interactions with clear implications in the
development of new generations of phytogenic dietary
additives. Together, these advances will provide the basis for
antibiotic-free, robust and sustainable poultry production
systems.

CONCLUSION

The use of medicinal plants appears to be a viable
pharmacological control alternative for poultry diseases in the
post-antibiotic era. Their various bioactive substances,
including flavonoids, alkaloids and tannins as well as essential
oils, have been reported to possess noticeable antimicrobial
activities in addition to antioxidant and immunomodulatory
effects of gut health maintenance, nutrients utilization
improvement and birds' overall performance. However,
broader use is restrained due to a lack of standardization,
variability in plant composition and inconsistent efficiency.
For compound screening, it is necessary to screen the active
ingredients of hydrazides, optimize the prescription
preparation and dose with a view to mitigating their efficacy
for the practical applications by combining molecular
investigation and field test. Phytogenic feed additives, in
conclusion, are a scientifically sound alternative to antibiotics
with the potential to enhance resistance against disease and
boost productivity and sustainability in current poultry
production systems.
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