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ABSTRACT: 
Helminth infections are a considerable problem in both human and veterinary health, leading to economic losses and decreased productivity. The study aimed to evaluate the anthelmintic activity of Isodon ternifolius leaf extract against helminths. The in vitro anthelmintic activity was evaluated using three different concentrations of aqueous methanol extract of Isodon ternifolius leaf against helminths. Fenbendazole was used as the positive control, and normal saline as the negative control. The anthelmintic activity was assessed by recording the time required for paralysis and death of the worms. Phytochemical screening of the extracts was also carried out as part of the study. Aqueous methanol extract (70% methanol) of Isodon ternifolius leaves, tested at a concentration of 25, 50, and 100 mg/ml, showed noticeable anthelmintic activity against helminths. The activity increased with concentration, indicating a dose-dependent effect. The anthelmintic analysis was performed from March 2024 to February 2026 in the parasitology laboratory, Department of Zoology, Dhanamanjuri University, and the Plant Bioresources Division, Institute of Bioresources and Sustainable Development, Imphal, Manipur.  LCMS analysis of the extracts was performed to identify the bioactive compound responsible for the observed activity. The analysis revealed several phytoconstituents, including phenolics, alkaloids, terpenoids, glycosides, and saponin derivatives, known for their anthelmintic properties. Overall findings suggest that the leaf extracts of Isodon ternifolius possess significant anthelmintic potential, and that bioactive compounds identified through LC-MS analysis may contribute to their effectiveness against helminths. 
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INTRODUCTION
Poultry production is one of the most important sources of protein for humans worldwide, and the poultry industry, particularly commercial production systems, has experienced continued growth over the last 2 to 3 decades. Poultry farming is one of the most important and fastest-growing sectors of India's agriculture sector. The poultry sector plays a crucial role in fulfilling the protein and nutritional needs of the growing population. Helminth infections are a considerable problem in both human and veterinary health. It is a major cause of poor health and reduced productivity in poultry, leading to decreased feed conversion efficiency, reduced weight gain or poor egg production, and increased mortality rates and is a significant challenge in poultry production, contributing substantially to economic loss (Newbald et al. 2017). The situation is further aggravated by the emergence of drug-resistant parasites, largely due to the inappropriate and excessive use of anthelmintic treatments in livestock management (Douglas et al. 2015, Lawal et al. 2015). Among the various helminths affecting poultry, i.e. Acaridia galli and raillentina sp., it is reported to be the most widespread species, which negatively affects the health and performance of infected chickens (Salu and Sinha et al. 2016, Naphade et al. 2014, Silva et al. 2015, Belete et al. 2016, Yousfi et al. 2013). The investigation of plant-derived anthelmintics has emerged as a strategic imperative in modern veterinary medicine and animal husbandry. This shift is necessitated by dual pressures: the global escalation of helminth resistance to synthetic parasiticides and the prohibitive cost of conventional drugs, which often leaves resource-poor farmers in developing nations without viable treatment options (Eguale and Giday, 2009; Fajimi and Taiwo, 2019). As synthetic alternatives face diminishing returns due to widespread resistance, the scientific community must leverage ethnoveterinary wisdom to identify sustainable, environmentally compatible, and cost-effective alternatives.

The burden of helminthiasis remains a significant constraint on livestock and poultry productivity. In the poultry sector, recent data indicate an average overall helminthic prevalence of 52.9%, with significant contributions from the nematode Ascaridia galli (45%) and the cestode Raillietina (41.67%), alongside Heterakis (11.67%) (Elangbam, B. et al., 2024). In recent years, increasing attention has been directed toward evaluating medicinal plants that are traditionally claimed to possess anthelmintic properties (Gathuma et al. 2004, Eguale et al. 2007).  Systematic screening and scientific validation of such plants may provide effective, sustainable and environmentally friendly alternatives to conventional drugs (Githiori et al. 2004). In the present study, isodon ternifolious we selected and investigated for its reported anthelmintic potential. Isodon ternifolious is known for a wide range of medicinal properties, including antibacterial, antifungal and antiparasitic activities mainly due to its rich bioactive compounds like diterpenoids and phenolics (Zhang et al. 2018). It also shows strong anti-inflammatory and antioxidant effects. Isodon ternifolious has been reported to contain secondary metabolites such as alkaloids, phenolic compounds, terpenoids, flavonoids and steroids (Zhang et al. 2018, Kumar et al. 2017). Bridging traditional medicinal wisdom with modern pharmacology is necessary to address emerging health challenges in livestock management (Sharma et al., 2025). Given the high prevalence of helminthiasis (Sahu et al., 2016), plant extracts provide a potent, natural alternative to conventional care. The study was conducted to evaluate the in vitro anthelmintic activity of aqueous methanol extracts (70% methanol) from the leaves of Isodon ternifolious again helminths, mainly Ascaridia galli and Raillentina sp. of chicken as a model of worms that infect the human digestive tract.
MATERIAL AND METHOD
Collection of plant materials and phytochemicals screening:
The plants were collected from their natural habitat. A plant taxonomist identified a sample of the plant species collected, and specimens of Isodon ternifolius were deposited with herbarium voucher number DMH-001/2026.  Respectively, at the herbarium of the DMU Department of Botany. The collected plant materials were air-dried at room temperature, ground into a fine powder and stored in amber coloured bottles until further processing.  Details of the plant species, plant used, area of collection and extraction yield are presented (Table 1). Extraction and phytochemical screening were conducted at the Institute of Bioresources and Sustainable Development (IBSD), Imphal. Hydroalcoholic extraction was performed by percolating 1000g of dried and powdered plant material with 70% methanol. The extract was then filtered using Whatman No.1 filter paper. The solvent was evaporated under reduced pressure using a rotary evaporator, and the resulting extract was stored in tightly stoppered sample vials at 4°C until further use. Phytochemical screening was performed on extracts to determine the secondary metabolite content using LC-MS data. 

EXPERIMENTAL ANIMALS:
Ascaridia galli and Raillietina sp. adult worms were collected from the small intestine of infected chickens. Immediately after the chicken is collect slaughtered, the abdomen is opened, and the part of the small intestine is taken and washed with normal saline. The intestinal helminths were identified in the laboratory of the parasitology department of the Zoology department of Dhanamanjuri University, Imphal. 

In vitro anthelmintic activity evaluation was performed with the adult worm mobility test (Patilaya et al. 2017). Adult Ascaridia galli and Raillentina sp. were placed in Patri dishes containing 25ml of test solution. The leaf extract concentrations were 25, 50, and 100mg/ml. Fenbendazole 10mg/ml was used as the positive control, while normal saline (0.9% NaCl) served as the negative control. All experiments were conducted at room temperature (20-25°C) under controlled environmental conditions with relative humidity maintained between 60-70%. The examination was conducted continuously until all helminths in the negative control group died. Anthelmintic activity was assessed by recording the time to paralysis and the time to death of the helminths. Paralysis was defined as the absence of movement unless the helminths were stimulated by touch or immersed in water at 40°C. Death was confirmed when the worm showed no movement even after such stimulation.

STATISTICAL ANALYSIS:
The results were analysed by comparing the time to paralysis and time to death using one-way analysis of variance (ANOVA) followed by linear regression analysis. A P- value of less than 0.05. All statistical analyses were performed using SPSS version 17 software.
RESULT AND DISCUSSION
Phytochemical screening: 
Phytochemical screening of the crude methanol extract of Isodon ternifolius using IC-MS analysis showed that the extract contained a variety of bioactive compounds. The LC-MS chromatogram displayed several peaks at different retention times, suggesting the presence of multiple phytochemicals, including phenolic compounds, terpenoids, alkaloids, glycosides, and saponins (Table 2).

Table 1. Species, herbarium voucher number, area of collection, plant parts used, extract type, and extraction yield of plants.
	Species
	Herbarium Voucher No.
	Area of Collection
	Parts Used
	Extract Type
	Yield (% w/w)

	Isodon ternifolius 
	DMH-001/2026
	Tengnoupal
	Leaves
	70% Methanol
	14.6



Table 2. LC–MS-Based Identification of Top 10 Anthelmintic Phytocompounds from Isodon ternifolius Against Helminths.
	Sl.No.
	Compound Name
	Formula
	Group

	1
	Saikosaponin A
	C42 H68 O13
	Saponin

	2
	beta-Hederin
	C41 H66 O11
	Saponin

	3
	6-Gingerol
	C17 H26 O4
	Phenolic

	4
	Mahanimbine
	C23 H25 N O
	Alkaloid

	5
	Calophyllolide
	C26 H24 O5
	Terpenoid

	6
	Niazimicin A
	C16 H23 N O6 S
	Glycoside

	7
	(+)-Prosopinine
	C18 H35 N O3
	Alkaloid

	8
	Pipercitine
	C23 H43 N O
	Alkaloid

	9
	Ursiniolide A
	C22 H28 O7
	Terpenoid

	10
	Phytosphingosine
	C18 H39 N O3
	Lipid






Anthelmintic activity on Ascaridia galli and Raillentina sp.:
The aqueous methanol extract of Isodon ternifolius showed clear and effective anthelmintic activity against both Ascaridia galli and Raillentina sp., The time required for paralysis and death of the parasites was dependent on the concentration of the extract. Fenbendazole (10mg/ml) was used as the positive control, while normal saline (0.9% NaCl) was used as the negative control, as shown in Tables 3 and 4.

Table 3: In vitro Anthelmintic Activity of Isodon ternifolius against Raillentina sp. (20-25°C)
	Sl. No.
	Treatment
	Concentration (mg/ml)
	Paralysis Time (min)
	Death Time (min)

	1
	negative control (Normal saline)
	0.9% (NaCl)
	470 ± 10
	700 ± 10

	2
	Isodon ternifolius
	25
	75 ± 10
	120 ± 10

	3
	Isodon ternifolius
	50
	60 ± 10
	105± 10

	5
	Isodon ternifolius
	100
	45 ± 10
	60± 10

	6
	Fenbendazole (Standard)
	10
	60± 10
	130± 10


*The data represented the mean  SD of five replications.

Table 4: In vitro Anthelmintic Activity of Isodon ternifolius against Ascaridia galli. (20-25°C)

	Sl. No.
	Treatment
	Concentration (mg/ml)
	Paralysis Time (min)
	Death Time (min)

	1
	negative control (Normal saline)
	0.9% (NaCl)
	-
	805 ± 15

	2
	Isodon ternifolius
	25
	240± 15
	360± 15

	3
	Isodon ternifolius
	50
	210 ± 15
	330± 15

	5
	Isodon ternifolius
	100
	150 ± 15
	300± 15

	6
	Fenbendazole (Standard)
	10
	90± 15
	225± 15


*The data represented the mean  SD of five replications.
In Ascaridia galli, the extract at 100mg/ml caused paralysis at 150 ± 15 minutes and death at 300±15 minutes. At 50 mg/ml extract caused paralysis, 210 ± 15 minutes and death at 330±15 minutes. The lower concentration, 25mg/ml show the least activity with paralysis at 150±15 minutes and death at 360±15 minutes. In the case of Raillentina sp., the aqueous methanol extract exhibited faster activity at 100mg/ml; paralysis and death occurred at 45±10 minutes and 60±10 minutes, respectively. At 50mg/ml, paralysis was observed at 60±10 and death at 105±10 minutes and at 25mg/ml, paralysis and death occurred at 75±10 and 120±10 minutes, respectively (Tables 3 and 4).


Figure 1: Effect of different concentrations of Isodon ternifolius leaf extract on paralysis and death time of Raillietina sp., compared with negative control (normal saline) and standard drug (fenbendazole). 
Figure 2: In vitro Anthelmintic Activity of Isodon ternifolius Leaf Extract Against Ascaridia galli at Different Concentrations.

 The phytochemical analysis of Isodon ternifolius using LC–MS revealed approximately 2,425 identified compounds belonging to diverse classes, including saponins (Saikosaponin A, beta-Hederin), alkaloids (Mahanimbine, (+)-Prosopinine, Pipercitine), phenolics (6-Gingerol), terpenoids (Calophyllolide, Ursiniolide A), glycosides (Niazimicin A), and lipid (Phytosphingosine) derivatives. Among these, ten major compounds were selected based on their reported biological relevance and strong anthelmintic potential against helminths, particularly Raillentina sp. and Ascaridia galli. At the same time, several other compounds were identified as minor constituents. The selected major compounds demonstrated significant anthelmintic activity through multiple mechanisms. These findings are comparable with reports on the biological activities of such compounds. Saponin exhibits significant antifungal, molluscicidal, and larvicide properties (Hostettmann et al., 1997). The hypocholesterolaemia activity is also highlighted (Sparg et al., 2004). The detection of saponin in the present study, therefore, suggests a similar potential biological function. Compounds such as allicin, ajoene, and diallyltrisulfide inhibit Plasmodium falciparum and Leishmania amazonensis (Anthony et al., 2005). The presence of these compounds in the study supports their possible role in antiparasitic activity. Furthermore, the occurrence of alkaloids and terpenoids in the present investigation is consistent with the observation of Wink 2012 who reported that these secondary metabolites are effective against awide range of human parasites, including Plasmodium, Trypanosoma, Trichomonas, and intestinal helminths. Tannins are also effective in deworming, particularly against roundworms (Githiori et al., 2006). In addition, plant derived compound such as phenolics and terpenoids possess strong antimicrobial activity (Cowan, 1999). The LC–MS profile revealed the presence of numerous minor compounds, including fatty acids, amides, and other secondary metabolites. Although these compounds may exhibit lower individual activity, they likely contribute to the overall anthelmintic effect through synergistic interactions, enhancing the efficacy of the major bioactive compounds, and some LC–MS peaks corresponded to unidentified or tentatively identified compounds, indicating the presence of potentially novel phytochemicals. These results indicated there was a potential for Isodon ternifolius leaves extract to be used as an alternative anthelmintic agent.

 CONCLUSION:
The findings suggest that the aqueous methanol extract of Isodon ternifolius leaves possesses significant anthelmintic activity against Raillentina sp. and Ascaridia galli. It is not due to a single compound but rather a complex mixture of major and minor phytochemicals. However, more research is still needed involving isolation of active compounds, in vivo validation, pharmacokinetic analysis, safety and therapeutic applicability.
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Concentration (mg/ml)	negative control (Normal saline)	Isodon ternifolius (25mg)	Isodon ternifolius (50mg)	Isodon ternifolius (100mg)	Fenbendazole (Standard)	0	25	50	100	10	Paralysis Time (min)	negative control (Normal saline)	Isodon ternifolius (25mg)	Isodon ternifolius (50mg)	Isodon ternifolius (100mg)	Fenbendazole (Standard)	-2	240	210	150	90	Death Time (min)	negative control (Normal saline)	Isodon ternifolius (25mg)	Isodon ternifolius (50mg)	Isodon ternifolius (100mg)	Fenbendazole (Standard)	805	360	330	300	225	



Concentration (mg/ml)	negative control (Normal saline)	Isodon ternifolius (25mg)	Isodon ternifolius (50mg)	Isodon ternifolius (100mg)	Fenbendazole (Standard)	0	25	50	100	10	Paralysis Time (min)	negative control (Normal saline)	Isodon ternifolius (25mg)	Isodon ternifolius (50mg)	Isodon ternifolius (100mg)	Fenbendazole (Standard)	470	75	60	45	60	Death Time (min)	negative control (Normal saline)	Isodon ternifolius (25mg)	Isodon ternifolius (50mg)	Isodon ternifolius (100mg)	Fenbendazole (Standard)	700	120	105	60	130	





