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Effects of Propolis on Control of Gastrointestinal Parasites in Broiler Chickens


ABSTRACT 
	This study evaluated the effects of propolis supplementation in drinking water on the control of gastrointestinal parasites in broiler chickens. A completely randomized design with four treatment groups. The experiment was conducted at the National University of Lesotho farm, Roma, Maseru, Lesotho, for a period of six weeks. A total of 480 day-old Ross 308 broiler chicks were randomly allocated to four treatments with three replicates per treatment and 30 birds per replicate. Propolis was administered in drinking water at concentrations of 0 ml/L (control), 1 ml/L, 2 ml/L and 3 ml/L. Faecal samples were collected at the beginning of the experiment and every two weeks thereafter. Samples were analysed using the McMaster technique to determine parasite prevalence and faecal egg count. Data were analysed using generalized estimating equations with significance declared at p ≤ 0.05. Propolis supplementation significantly reduced nematode prevalence (p<0.05), with percentage reductions of 50.79%, 67.02%, 67.02% and 3.08% for control, 1 ml/L, 2 ml/L and 3 ml/L treatments, respectively. Coccidia prevalence decreased by 49.60%, 67.02%, 65.93% and 50.82% for control, 1 ml/L, 2 ml/L and 3 ml/L treatments. Nematode faecal egg count decreased by 18.01%, 18.14%, 19.21% and 24.37% for control, 1 ml/L, 2 ml/L and 3 ml/L treatments, respectively. Coccidia faecal egg count reduction was highest in the 3 ml/L treatment (38.38%) compared with 5.49%, 12.24% and 10.88% for control, 1 ml/L and 2 ml/L treatments. Overall gastrointestinal parasite reduction reached 84.95% and 80.27% during the first and second treatment periods, respectively. Propolis supplementation reduced gastrointestinal parasite prevalence and faecal egg counts in broiler chickens. Moderate concentrations were more effective in reducing prevalence, while higher concentrations improved faecal egg count reduction. Propolis may serve as a natural alternative for controlling gastrointestinal parasites in broiler production.
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1. INTRODUCTION 
Broiler chicken production plays a vital role in supplying affordable animal protein to the growing human population. Broiler meat is widely preferred due to its relatively low cost, palatable flavour, tender texture, and easy availability in markets (Umam et al., 2014; Pratama et al., 2015). The demand for poultry meat continues to increase annually as population growth drives the need for high-quality animal protein. However, commercial broiler production faces several constraints, including rising feed costs and disease challenges, which negatively affect productivity and profitability (Oleforuh-Okoleh et al., 2015). Among these challenges, gastrointestinal parasitism remains one of the major limiting factors in poultry development. Gastrointestinal parasites such as nematodes, cestodes, and protozoa including Eimeria species commonly infect broiler chickens, leading to poor nutrient utilization, reduced feed conversion efficiency, weight loss, and mortality, particularly in young birds (Hunduma et al., 2010; Puttalakshmamma, 2008). These infections also predispose birds to secondary diseases by weakening the immune system, thereby causing significant economic losses to poultry producers (Gary and Richard, 2012; Katoch et al., 2012). Parasitic organisms may colonize chicks as early as the hatching stage through contamination from the hen’s oviduct or the surrounding environment (Gantois et al., 2009; Roto et al., 2016). Furthermore, environmental conditions such as high humidity, rainfall, and warm temperatures favour the development and spread of gastrointestinal parasites, increasing infection rates in broiler flocks (Aga et al., 2013; Yakhchali and Zarei, 2008). For many years, antibiotics have been incorporated into poultry diets as growth promoters and for disease control. However, the continuous use of antibiotics has raised concerns regarding antimicrobial resistance and the presence of drug residues in poultry products, which may pose risks to human health (Goodarzi et al., 2014; Hascik et al., 2016). These concerns have led to restrictions on antibiotic use in several countries and increased interest in natural alternatives such as plant-derived feed additives (Ashour et al., 2014; Saeed et al., 2015). Among these alternatives, propolis has gained considerable attention due to its biological and pharmacological properties.
Propolis is a resinous substance collected by honeybees (Apis mellifera L.) from plant exudates and mixed with wax and salivary enzymes (Aygun et al., 2012). It contains numerous bioactive compounds including flavonoids, phenolic acids, terpenoids, vitamins, minerals, amino acids, and enzymes that contribute to its antimicrobial, antioxidant, anti-inflammatory, and immunostimulatory properties (Trusheva et al., 2006; Gardana et al., 2007; Eyng et al., 2013). Previous studies have reported that propolis supplementation in poultry diets may improve gut health, enhance beneficial intestinal microflora, and reduce harmful pathogens, thereby supporting growth performance and disease resistance (Mathivanan et al., 2013; Babaei et al., 2016). Additionally, propolis has been suggested as a natural substitute for antibiotic growth promoters due to its antimicrobial and antiparasitic effects (Krocko et al., 2012; Temizer et al., 2017). Despite the increasing interest in natural feed additives, there is limited information regarding the optimal inclusion levels of propolis and its effectiveness in controlling gastrointestinal parasites in broiler chickens. Therefore, this study was conducted to evaluate the effects of different levels of propolis on growth performance, carcass characteristics, and the control of gastrointestinal parasites in broiler chickens. The findings of this research will contribute to identifying a safe and effective natural alternative to antibiotics, thereby improving poultry productivity, reducing health risks associated with antibiotic residues, and enhancing the sustainability of broiler production systems.
[bookmark: _Toc72722896][bookmark: _Toc101979795][bookmark: _Toc106774012]2. material and methods 
2.1 Study site
The study was conducted at the National University of Lesotho farm in Roma, approximately 35 km from Maseru, the capital. The farm is located on the eastern side of the facility. The region experiences distinct seasons: winter (May - August) with a minimum temperature of -1°C, and summer (September - April) with a maximum temperature of 28°C.
[bookmark: _Toc72722897][bookmark: _Toc101979796][bookmark: _Toc106774013][bookmark: _Toc101194681][bookmark: _Toc101979797]2.2 Study design and sample determination
[bookmark: _Toc102397135]A total of 480-day-old Ross 308 chicks were randomly allocated to 12 floor pens in the second phase of the study, which followed a completely randomized design. The experiment included four treatments; each replicated three times. Propolis was added to drinking water at four different concentrations: control (0 ml/l), 1 ml/l, 2 ml/l, and 3 ml/l, with each replicate containing 30 chicks. In both phases of the study, propolis supplementation was administered through drinking water every two weeks for a total duration of six weeks. The concentration of propolis per liter of water was increased at the start of the third week and then tripled at the beginning of the fifth week.
Table 1: Experimental layout for the first part of the study

	
REPLICATES
	TREATMENTS ( Propolis concentrations in a liter of water)

	
	CONTROL
	LEVEL 1
	LEVEL 2
	LEVEL 3

	
	(0.00ml/l)
	(1.00ml/l)
	(2.00ml/l)
	(3.00ml/l)

	1
	30
	30
	30
	30

	2
	30
	30
	30
	30

	3
	30
	30
	30
	30

	4
	30
	30
	30
	30


[bookmark: _Toc101979800][bookmark: _Toc106774015][bookmark: _Toc30714088]2.3 Housing and feeding
Chickens were housed in climate-controlled pens measuring 1.8 × 2.25 m, with 5 cm deep wood shavings (18.9 kg per pen) as litter. No heating or lighting systems were used. Upon arrival, chicks received only a stress pack; no additional medications or vitamins were given except for propolis. Feeders and drinkers were suspended, and feed and water were provided ad libitum. Starter feed was given from arrival to two weeks of age, followed by grower feed from weeks three to four.
[bookmark: _Toc72722898][bookmark: _Toc101979801][bookmark: _Toc106774016]2.4 Propolis preparation
Propolis was stored dry in a dark place. A 10% solution was prepared by mixing 20 g of powdered propolis with 200 ml of 90% alcohol and left for at least 14 days in a dark, cool place, stirred 3 - 6 times daily. The solution was filtered and stored in a dark bottle until use
2.5 Data Collection
2.5.1 Faecal Sample Collection

The effect of propolis on gastrointestinal parasites was assessed by collecting faecal samples from broiler chickens at the start of the experiment and every two weeks thereafter. Ten samples were collected from each pen. Fresh samples were obtained directly from the cloaca and stored in well-labelled, airtight, and watertight bottles. During collection, bottles were kept in the shade to prevent egg hatching. Samples were then refrigerated at 4 °C until laboratory analysis.
2.5.2 Faecal Examination and Differential Egg Count

Differential egg counts were determined using a light microscope and the flotation procedure of the McMaster technique (Zajac, 2012). Each sample was thoroughly crushed, and 2 g was mixed with 58 mL of sodium chloride flotation solution. The mixture was stirred and sieved into a clean container. Small amounts of amyl alcohol were added to reduce bubbles. A subsample was transferred to a McMaster slide using a pipette and left for 3–5 minutes to allow egg flotation before counting.
2.5.3 Identification of Eggs
Helminth eggs in poultry faecal samples were identified during data collection based on their characteristic morphological features. Identification focused on the presence of nematode, coccidia, and cestode eggs using standard microscopic examination techniques. The shape, size, shell thickness, and internal structures of the eggs were used as key criteria for classification.
2.5.4 Preparation of Faecal Cultures

Faecal cultures were prepared using a modified technique of Roberts and O’Sullivan (1950). Faecal material was crumbled and mixed with vermiculite to form a crumbly mixture, then lightly compacted in wide-mouthed glass jars. The cultures were moistened and incubated for 6 - 7 days. They were subsequently exposed to light and re-moistened to stimulate migration of L3 larvae. Cultures were harvested, and 1 - 2% formalin was added. Larvae were killed by heating in a water bath at 55 - 57 °C for one minute to preserve morphology (Van Wyk et al., 2003). Samples were centrifuged at 1000 rpm for five minutes, and sediment was examined under a light microscope.
2.6 Data Analysis

Data were recorded in Microsoft Excel and analyzed using SPSS version 20. Generalized Estimating Equations (GEE) with a binary logistic regression model were used to determine differences in parasite prevalence, expressed as odds ratios. Faecal egg counts were analyzed using GEE for repeated measures and presented as exponential beta percentages. Differences were considered significant at p ≤ 0.05. The least significant difference (LSD) test was used to separate means.
3. results and discussion
3.1 Effect of Different Levels of Propolis on the Prevalence of Gastrointestinal Parasites in Broiler Chickens
The results presented in Table 2 showed that propolis supplementation influenced the prevalence of gastrointestinal parasites, particularly nematodes and coccidia, in broiler chickens over the six-week experimental period. The prevalence of nematodes decreased significantly (p < 0.05) from week 2 to week 6 in broilers receiving propolis supplementation compared with the control group. Chickens receiving 1 ml/L and 2 ml/L propolis treatments showed the greatest reduction, while birds receiving the highest concentration (3 ml/L) showed relatively inconsistent reductions in prevalence. This indicates that moderate concentrations of propolis may be more effective in controlling nematode infections in broiler chickens than very high concentrations. The reduction of nematode prevalence observed in the present study may be attributed to the bioactive compounds present in propolis, such as flavonoids, phenolic acids, and terpenoids, which possess antiparasitic and antimicrobial properties. These compounds have been reported to inhibit parasite development and reduce parasite survival in the gastrointestinal tract (Temizer et al., 2017). Similarly, natural plant-derived products, including propolis, have been shown to reduce gastrointestinal parasite infections in animals by interfering with parasite metabolism and reproductive processes (Githigia et al., 2001). The moderate levels of propolis (1 ml/L and 2 ml/L) showed better parasite reduction compared with the highest concentration (3 ml/L). This may be explained by reduced water intake due to the strong taste and bitterness of highly concentrated propolis solutions. Reduced water consumption may limit the amount of propolis ingested by the birds, thereby decreasing its antiparasitic effectiveness. Similar observations were reported by Seven et al. (2008), who noted that excessive inclusion levels of propolis in poultry diets may reduce feed or water intake because of its strong flavor. The decline in nematode prevalence across time in all treatment groups may also be linked to the natural immune development of broiler chickens as they age. Chickens gradually develop partial immunity against some gastrointestinal parasites with increasing age, which can contribute to a reduction in parasite prevalence during later growth stages (Permin & Hansen, 1998). For coccidia, the prevalence also declined across the experimental period, particularly in birds receiving propolis supplementation. This finding supports the suggestion that propolis possesses antiprotozoal activity capable of inhibiting the development of Eimeria species responsible for coccidiosis. Natural plant products rich in polyphenols can suppress the development of Eimeria parasites and reduce intestinal damage in poultry (Giannenas et al., 2014).
[bookmark: _Toc106772216]Table 2: Effect of different levels of propolis on gastrointestinal parasites
	
	NEMATODES

	COCCIDIA


	LEVELS
	Animals examined
	Prevalence (%)
	SEM
	Prevalence (%)
	SEM

	Week 2

	Control
	120
	9.40a
	0.50
	12.50a
	0.58

	Level 1
	120
	9.40a
	0.50
	9.40b
	0.77

	Level 2
	120
	6.30b
	0.25
	6.10c
	0.91

	Level 3
	120
	6.50b
	0.87
	9.10b
	0.16

	Week 4

	Control
	120
	6.30b
	1.22
	3.10a
	1.41

	Level 1
	120
	6.30b
	1.22
	6.40b
	1.15

	Level 2
	120
	6.30b
	1.22
	3.10a
	1.41

	Level 3
	120
	3.10a
	1.22
	3.10a
	1.00

	Week 6

	Control
	120
	3.10a
	1.22
	6.30a
	1.22

	Level 1
	120
	3.10a
	1.22
	3.10b
	1.41

	Level 2
	120
	3.10a
	1.22
	3.00b
	0.30

	Level 3
	120
	6.30b
	1.22
	3.10b
	1.41


a, b, c, Means in the same column with different superscripts, differ significantly (p<0.05). Sig. = Significance= (P<0.05). SEM = standard error mean

3.2 Effect of Propolis on the Percentage Reduction of Gastrointestinal Parasite Prevalence
[bookmark: _Toc102397145]The results in Table 3 further demonstrate the effect of propolis on the percentage reduction of gastrointestinal parasite prevalence before and after treatment. The study showed that nematode prevalence decreased by 67.02% in both level 1 and level 2 treatments, whereas the highest concentration (level 3) showed only a minimal reduction (3.08%). This result confirms that moderate propolis concentrations were more effective than the highest concentration. The high reduction observed in the moderate treatment levels may be due to improved palatability and better water intake compared with the highly concentrated solution. When animals consume adequate quantities of propolis, the bioactive compounds can exert stronger antiparasitic effects. Propolis contains numerous biologically active compounds that exhibit antimicrobial, antiparasitic, and immunomodulatory activities (Bankova et al., 2014). The present findings also support earlier studies demonstrating the anthelmintic potential of natural bee products. Propolis supplementation has been reported to reduce gastrointestinal parasite infections in farm animals by enhancing immune responses and interfering with parasite metabolism (Morsy et al., 2013). In terms of coccidia prevalence, the study revealed reductions ranging from 49.60% to 67.02% across treatments, with the greatest reduction occurring in birds receiving moderate propolis levels. These findings are consistent with reports that propolis supplementation significantly reduces coccidial oocyst shedding (Abdel-Rahman et al., 2013). The antiparasitic activity of propolis is linked to its ability to damage protozoan cell membranes and inhibit parasite replication (Abdel-Rahman et al., 2013). However, the reduction observed in the control group indicates that other factors, such as improved management, hygiene, and immune development, may also contribute to reduced parasite prevalence. Improved hygiene and litter management can significantly reduce the spread of coccidia in poultry houses (Chapman, 2014)
Table 3: Effect of different levels of propolis on prevalence of gastrointestinal parasites broiler chickens

	Category 
	Animals examined
	Before treatment
	After treatment
	% Reduction
	SEM

	Nematodes

	Control 
	120
	6.30a
	3.10b
	50.79
	0.74

	Level 1
	120
	9.40a
	3.10b
	67.02
	0.86

	Level 2
	120
	9.40a
	3.10b
	67.02
	0.86

	Level 3
	120
	6.50a
	6.30a
	3.08
	1.05

	Coccidia

	Control 
	120
	12.50a
	6.30b
	49.60
	0.90

	Level 1
	120
	9.40a
	3.10b
	67.02
	0.86

	Level 2
	120
	9.10a
	3.10b
	65.93
	0.79

	Level 3
	120
	6.10a
	3.00b
	50.82
	0.61


a, b,  Means in the same column with different superscripts, differ significantly (p<0.05). Sig. = Significance= (P<0.05). SEM = Standard Error Mean
3.3 Effect of Propolis on Faecal Egg Count of Gastrointestinal Parasites
he results presented in Table 4 showed that propolis supplementation significantly reduced the faecal egg count (FEC) of both nematodes and coccidia throughout the experimental period. Faecal egg count is widely used as an indicator of parasite infection intensity and the potential for transmission in poultry production systems. Birds receiving propolis consistently recorded lower FEC values compared with those in the control group, suggesting that propolis may suppress parasite reproduction or reduce their survival within the gastrointestinal tract. These findings agree with Attia et al. (2014), who reported that propolis improves intestinal health and enhances immune responses in poultry, thereby indirectly reducing parasite load. The progressive reduction in FEC across weeks further indicates that the antiparasitic effects of propolis may accumulate over time with continuous supplementation. Similar observations were made by Seven et al. (2010), who found that propolis supplementation decreased microbial and parasitic loads in poultry due to its antimicrobial compounds. Additionally, the reduction in FEC may be attributed to the antioxidant properties of propolis. Oxidative stress within the intestinal environment can favor parasite survival and multiplication, whereas the strong antioxidant components of propolis may improve gut health and create unfavorable conditions for parasite development (Wagh, 2013)
[bookmark: _Toc106772217]Table 4: Effect of different levels of propolis on FEC on gastrointestinal parasites

	
	NEMATODES
	COCCIDIA


	LEVELS
	Animals examined
	EMM
	Animals examined
	EMM

	Week 2

	Control
	120
	27.20a
	120
	43.70a

	Level 1
	120
	20.40b
	120
	39.20b

	Level 2
	120
	20.30b
	120
	33.10c

	Level 3
	120
	19.70b
	128
	28.40c

	Week 4

	Control
	120
	26.20a
	120
	43.10a

	Level 1
	120
	16.80b
	120
	33.90b

	Level 2
	120
	16.50b
	120
	24.40b

	Level 3
	120
	15.10b
	120
	32.90c

	Week 6

	Control
	120
	22.30a
	120
	41.30a

	Level 1
	120
	16.70b
	120
	34.40b

	Level 2
	120
	16.40b
	120
	29.50b

	Level 3
	120
	14.90b
	120
	17.50c


a, b, c, Means in the same column with different superscripts, differ significantly (p<0.05). Sig. = Significance= (P<0.05)
3.4 Effect of Propolis on Percentage Reduction in Faecal Egg Count
Table 5 showed that propolis supplementation resulted in reductions in faecal egg counts for both nematodes and coccidia, with the highest reduction observed in birds receiving the highest concentration of propolis (3 ml/L). This suggests that although moderate levels of propolis were more effective in reducing parasite prevalence, higher concentrations may be more effective in reducing parasite egg production. The reduction in egg production may indicate that propolis interferes with parasite reproductive processes. Propolis contains bioactive compounds capable of disrupting parasite metabolic pathways and inhibiting reproductive functions (Bankova et al., 2018). The high reduction of coccidian FEC observed in the highest treatment group (38.38%) suggests that propolis may have strong anticoccidial properties when administered at adequate concentrations. Natural plant extracts rich in flavonoids have been reported to suppress Eimeria multiplication and reduce oocyst shedding in poultry (Giannenas et al., 2014). However, the relatively low reduction observed in the control group suggests that without treatment, parasite infection remains relatively stable in poultry production systems. This highlights the importance of implementing alternative parasite control strategies such as natural feed additives.

[bookmark: _Toc102397146]Table 5:  The effect of different levels of propolis on Fecal Egg Count (FEC) broiler chickens
	Category
	Animals examined
	Before treatment
	After Treatment
	% Reduction

	Nematodes

	Control
	120
	27.20a
	22.30b
	18.01

	Level 1
	120
	20.40a
	16.70b
	18.14

	Level 2
	120
	20.30a
	16.40b
	19.21

	Level 3
	120
	19.70a
	14.90b
	24.37

	Coccidia

	Control
	120
	43.70a
	41.30a
	5.49

	Level 1
	120
	39.20a
	34.40b
	12.24

	Level 2
	120
	33.10a
	29.50b
	10.88

	Level 3
	120
	28.40a
	17.50b
	38.38


a, b,  Means in the same column with different superscripts, differ significantly (p<0.05). Sig. = Significance= (P<0.05). SEM = Standard Error Mean
3.5 Efficacy of Propolis on Gastrointestinal Parasites in Broiler Chickens
he results presented in Table 6 demonstrate the overall efficacy of propolis supplementation in reducing gastrointestinal parasite infections in broiler chickens. The study recorded significant reductions of 84.95% and 80.27% in parasite abundance during the first and second treatment periods, respectively. These results suggest that propolis possesses strong antiparasitic activity and may serve as a natural alternative to synthetic anthelmintic drugs. The antiparasitic effects of propolis are largely attributed to its bioactive compounds, including flavonoids, phenolic acids, and aromatic compounds. These compounds exhibit antimicrobial, antiparasitic, and immunostimulatory properties (Bankova et al., 2014). Furthermore, propolis has been reported to enhance immune function in poultry by stimulating antibody production and improving intestinal health. Zafarnejad et al. (2017) reported that propolis supplementation improved immune response and growth performance in broiler chickens. The ability of propolis to enhance immunity may contribute to the reduction of parasite infections observed in this study. According to Attia et al. (2014), propolis improves gut health, strengthens intestinal barriers, and increases resistance against pathogens and parasites.
[bookmark: _Toc102397147]Table 6: Efficacy of propolis on gastrointestinal parasites in broiler chickens
	Treatment
	Number of Animals
	Before treatment
	After treatment
	% Reduction
	Sig.

	1st
	360
	36.10a
	30.67b
	84.95
	0.00

	2nd
	360
	21.9a
	17.58b
	80.27
	0.00


a, b,  Means in the same column with different superscripts, differ significantly (p<0.05). Sig. = Significance= (P<0.05)
4. Conclusion
The study concluded that propolis supplementation has potential as a natural alternative for controlling gastrointestinal parasites in broiler chickens. Propolis significantly reduced the prevalence and fecal egg counts of nematodes and coccidia, particularly at moderate supplementation levels (1 ml/L and 2 ml/L). Although higher concentrations also reduced fecal egg counts, moderate levels were more effective in lowering parasite prevalence. Overall, propolis showed promising antiparasitic properties and may contribute to improved poultry health and sustainable parasite management in broiler production systems.
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