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Abstract
Ascaridia galli is the most pathogenic parasite in the poultry industry. A. galli causes significant impact on the country’s economy. Different
anthelmintic drugs were used in the past to treat this parasite. By the use of same kind of drugs, A. galli developed resistance and drug residue
was found in the poultry products. It is necessary to deal with this problem. Plant-derived compounds are increasingly acknowledged as
sustainable and efficient substitutes for synthetic anthelmintics in poultry husbandry, providing advantages such as enhanced gut health and
immunity while mitigating drug resistance. Nonetheless, their inconsistent efficacy due to variations in composition and potential toxicity
necessitates careful dosage optimization and residue analysis to ensure safety for human consumption of poultry products. Plant-based
compounds have the potential to revolutionize poultry farming by providing natural, cost-effective solutions to A. galli infections and drug
resistance, but further research is needed to standardize active compounds.
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Introduction

Poultry is one of the largest industries globally, playing a crucial role in the economies of developing countries and significantly
contributing to poverty alleviation (Abebe and Gugsa, 2018). Poultry products, including eggs and meat, are widely consumed worldwide, with
poultry meat being the second largest source of food at a global level (FAOSTAT, 2016). Globally, poultry egg production reaches approximately
73 million tons annually, while poultry meat production stands at around 100 million tons. Broilers, backyard poultry, and layers contribute
92, 2, and 6% respectively to overall poultry meat production (Gleam, 2016). Asia dominates global poultry production, with significant growth
in recent years outpacing other continents (Tucker et al., 2007; Kandeel et al., 2022). Approximately 42 billion broilers are produced annually
worldwide (Jamil et al., 2022). However, the poultry industry faces significant losses due to parasitic infections (Dinka et al., 2010), which
negatively impact bird health by disrupting metabolism and immunity (Khater, 1993; Abbas et al., 2015). Among these parasites, nematodes,
cestodes, and Eimeria species are the primary culprits causing economic losses in poultry production (Puttalakshmamma et al., 2008). The
roundworm Ascaridia galli is one of the most common nematodes in poultry. Its adult stage resides in the small intestine, where it absorbs
nutrients, causing substantial damage (Zaman et al., 2020).

A. galli is the most pathogenic parasite which belongs to the phylum Nematoda. It is most common in the egg laying hens and flocks up to
64.8%. In the poultry industry, 22 to 84% infection was due to this parasite (Sharma et al., 2018). The prevalence and risk rate of A. galli are
higher in free-range chickens than in cage hens, and this varies depending on the production system (Green et al., 2013). Globally, the free-
range systems are commonly found in the Germany, Sweden, Bangladesh, Tanzania, and India, where the prevalence of ascaridiasis is 88, 77.1,
61, 32.3 and 32.97%, respectively. In contrast, the countries where cage system is common i.e. Serbia and Ghana where the infection of
ascaridiasis is lower as 15.6-24 and 30%, respectively (Shohana et al., 2023). The prevalence of ascaridiasis in Pakistan varies from 24.5 to
52.17%, depending upon the different provinces and poultry systems. A. galli infection in Baluchistan was reported 52.17% in migratory quails
which have serious threat of spreading infection in the poultry (Faizullah et al., 2022). In Punjab, there were 24.5% of government poultry
farms (Bachaya et al., 2015). However, limited data is available on the prevalence of A. galli in Sindh province.
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1.  Life Cycle

Ascaridia galli is the most common in chicken, pigeons, and wild birds. It primarily affects the duodenum; part of small intestine. Where A.
galli eggs hatched and larvae move freely there initially. During the first 8 to 9 days, it caused serious hemorrhages. After the 18 days, when the
larvae became worms, it enters in the lumen and attached with lumen walls. The worms became mature with 28 to 30 days, when a chicken
ingest the eggs (Al-Quraishi et al., 2020). There is two way of getting ascaridiasis infection in chicken either by direct ingestion of eggs or by
the intermediate host i.e. earthworms and grasshoppers. The direct ingest of A. galli eggs harms the poultry industry by acting as a vector for
other different diseases; Salmonella enterica, exacerbating health risks and production losses; in the organisms. This parasite causes anemia
also decline the productivity of the chicken and the farmers also faced economic challenges due to this parasite. Moreover, different therapeutic
controlling strategies is being in processed which help in the mitigation the effect of the A. galli infection (Figure 1) (Tarbiat et al., 2020).

Fig. 1: Life cycle of Ascaridia galli
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2. ControllingStrategies of Ascaridia galli
2.1. Anthelmintic Drugs used against Ascaridia galli

The control of A. galli is the main issue as it causes serious impact on the country economy. Globally, synthetic drugs are considered as
the primary controlling method to prevent this parasitic infection in the past (Sarfaraz et al., 2024). There are different anthelmintics drugs
are used to control the A. galli infection in poultry i.e. albendazole, benzimidazole, fenbendazole, ivermectin, levamisole, and piperazine. The
most effective drug among them is the fenbendazole because of its mechanism action (Bazh and El-Bahy, 2013; Yazwinski et al., 2013; Umar et
al., 2018). It bind with a protein i.e. tubulin, in nematodes. By doing this it disrupts the formation of part of cytoskeleton which is microtubules,
which results in restriction of glucose uptake, due to which glycogen depletion occur, paralysis, energy system failure and which lead to the
death of the parasite (Duwel, 1977; Tarbiat et al., 2017). Similarly, fenbendazole and flubendazole are the drugs which is effective at the adult
stage of the A. galli helpful in egg shedding reduction. Which are administered orally by mixing in the water. However, some studies have
shown effective treatment results against Ascaridia dissimilis (Hoglund and Jason, 2011; Collins et al., 2019). The use of same anthelmintics
against the A. galli infection, it gives raises to the resistance over the time (Tarbiat et al., 2017).

2.1.1. Limitations of using Anthelmintic Drug
2.1.1.1.  Development of Drug Resistance

Anthelmintic resistance is a significant challenge for the poultry industry. Despite advances in the manufacturing of anthelmintics that
target nematodes, resistance remains a chronic issue. The emerging resistance to Ascaridia galli is mostly due to inappropriate anthelmintic
dose and administration. Fenbendazole, recognized for its unique mechanism of action, is given by water and efficiently minimizes egg
shedding. However, one significant disadvantage is its limited effectiveness, as certain nematodes, such as Ascaris dissimilis, can survive
therapy. Due to this limitation, there is need to develop an alternative controlling method to deal with this raising problem of drug resistance
against the A. galli. Infections in the chicken, as various studies have described this problem throughout the world (Abbas et al., 2025).

2.1.1.2.  Presence of Drug Residue

Anthelmintic drugs like benzimidazoles (such as flubendazole and fenbendazole), imidazothiazoles (such as levamisole), tetrahydro
pyrimidines (e.g., piperazine), macrocyclic lactones (such as ivermectin). Now a day two benzimidazoles drugs are used to treat the A. galli
infection in chicken i.e. Flubendazole and levamisole. The excess use of these drugs give rise to the drug residual in the products (Patel et al.,
2018; Zirintunda et al., 2022). So, it is necessary to cope this problem with effective alternative strategies.
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2.2. Alternative Approach to Anthelmintic Drugs

Anthelmintic resistance in poultry causes both direct and indirect losses, offering considerable problems to the business. According to
studies, rising global temperatures increase the possibility of anthelmintic resistance (Yazwinski et al., 2013). Phytochemicals are being
investigated as potential alternatives to synthetic anthelmintics, especially against resistant parasite strains (Mahdi et al., 2019; Mirza et al.,
2020; Aslam et al., 2021). Plants contain several phytochemical components work in ways comparable to synthetic anthelmintics to control the
parasite. Like saponins thatworks similar to praziquantel (Wang et al., 2010). Phytochemicals are the agents that act as arm forced in fighting
against the A. galli infection.

2.2.1. Phytotherapy against Ascaridia galli

Phytotherapy is the use of plants part or whole in controlling the A. galli infection in the chicken. Different phytochemicals of plants
are used in different studies (Nouri et al., 2016). Resulting, these are considered in improving the feed intake of the chicken. It also
stimulates the digestive enzyme and hormonal secretion and also improve stomach and intestine function (Al-Snafi, 2016; Kholif et al.,
2018; Wang et al., 2018).

Sarfaraz et al. (2025) reports numerous biological activities have been demonstrated by plants, such as antibacterial (Nabavi et al., 2015;
Abd El-Hack et al., 2018; Dogan et al., 2018; Zhang et al., 2018; Dorla et al., 2019), anticoccidial (Sundar et al., 2017; Abbas et al., 2019; Zhang
et al., 2020), anthelmintic (Romero Benavides et al., 2017; Abo-El-Sooud, 2018; Lopez et al., 2018; Collins et al., 2019; Fayaz et al., 2019;
Nghonjuyi et al., 2020; Symeonidou et al., 2020), antiviral (Goswami et al., 2016; Mahmood et al., 2018; Kushwaha et al., 2019; Andleeb et al.,
2020), anti-inflammatory, and antioxidant properties (Mgbeahuruike et al., 2017; Kiran et al., 2018; Mohammadi Gheisar and Kim, 2018). The
primary components responsible for the medicinal and health-promoting benefits of these plants are their secondary metabolites (SMBs),
which are mostly responsible for their bioactivity (Christaki et al., 2012; Bozkurt et al., 2013).

2.3. Plants Action Mechanism as an Anthelmintic

Terpenoids (TPs) have been identified as active chemicals in different plants. TPs damage parasites' intestinal tracts by interfering
with tubulin polymerization, which eventually results in starvation and death (Jain et al.,, 2013). Moreover, TPs cause intestinal
inflammation in the host, upsetting homeostasis and making conditions unfavorable for intestinal parasites (Borba et al., 2010). Ascaridia
galli are susceptible to the neurotoxic effects of certain TPs, including thymol and carvacrol, which interact with the tyramine receptor Ser-
2 (Kaplan et al., 2014; Symeonidou et al., 2018). Another type of TP, triterpenes, can interfere with the reproductive cycle of A. galli by
disrupting reproduction through their hormonal activities (Van Krimpen et al., 2010; Ali et al., 2011). Moreover, TPs can damage A. galli's
membrane integrity, upsetting pH and the organic ion balance (Lambert et al., 2001). Phytochemicals are crucial for preserving gut health,
enhancing nutrient uptake, and strengthening the immune system. Their cost-effectiveness and widespread availability have led to their
growing inclusion in poultry feed as natural growth promoters and alternatives to antibiotics. The application of plant-based anthelmintics,
despite their promise, is still restricted in developing countries, primarily due to insufficient research and a lack of awareness. Additional
research is crucial to deepen our knowledge of phytochemicals and to formulate effective methods for safeguarding poultry against the
economic impacts of parasitic infections (Ahmad et al., 2023).

2.4. Challenges of using Plants for Controlling A. galli

A significant challenge in using plants as anthelmintics lies in the standardization of their active compounds. The efficacy of plant-based
treatments can vary widely depending on geographical location, season, species, subspecies, harvesting time, and the specific plant parts used.
Additionally, the methods employed for processing plants can alter the composition of their phytochemicals. The choice of solvent for extracting
plant materials also influences the concentration and composition of these compounds. Furthermore, some plants contain toxins that can harm
poultry if used excessively. Therefore, it is essential to conduct comprehensive studies to determine the advantage and potential risks of plant-
based compounds in poultry. These studies should focus on determining optimal dosages and identifying harmful levels of ingestion (Wu et al.,
2004; Bozkurt et al., 2013). The study of residue isalso necessary before plants can be safely incorporated into poultry management systems.
This ensures that no harmful residues are carried over into eggs and meat, safeguarding both animal health and consumer safety.

Conclusion

Ascaridia galli is the most pathogenic and prevalent nematode which cause negative impact on the global economy. Due to the development
of drug resistance and residue it is necessary to move to the alternative strategy. Plants are considered as the cheap, easily available and
reachable to the poor farmers. Plants based treatment helpful in poultry growth and improve the digestive function with less toxic effects.
Standardization and possible toxicity issues in the actual use of plant-derived substances are made worse by elements like geographic variations,
collecting practices, ways of processing, and extraction techniques. To minimize toxicity issues, maximize their use, and establish safe and
efficient dosages, extensive study is required. To ensure that herbal treatments do not compromise the safety of poultry products, including
meat and eggs, residue investigations are also crucial. With further investigation, plant-based solutions could provide effective and practical
alternatives to synthetic anthelmintics in the management of poultry.
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