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ABSTRACT

	Coccidiosis is a major parasitic disease affecting chickens and is a significant factor in the decline of their zootechnical performance. Conventional control methods rely on synthetic anticoccidial drugs, which pose risks to both animal and human health. This has prompted growing interest in natural alternatives, particularly medicinal plants. Alchornea cordifolia, a plant native to Côte d'Ivoire and widely used in traditional medicine, is known for its diverse therapeutic properties. Phytochemical screening of the aqueous leaf extract revealed the presence of sterols, polyterpenes, polyphenols, quinones, alkaloids, and catechic tannins. The LD₅₀, determined in accordance with OECD guideline 423, indicated that the extract is non-toxic at doses of 2000 and 5000 mg/kg body weight in Wistar rats. The study evaluated the effects of A. cordifolia aqueous extract on weight gain, feed conversion ratio, lesion scores, and clinical appearance in broiler chickens. The results showed no adverse impact on zootechnical performance. Furthermore, the extract demonstrated anticoccidial efficacy against Eimeria-induced coccidiosis. After seven days of treatment, oocyst counts dropped significantly across the three experimental groups: from 102,300 to 200 OPG in the control group (treated with a conventional anticoccidial), from 86,350 to 4,200 OPG in the group treated with 5 g/L of the extract, and from 21,400 to 3,500 OPG in the group treated with 10 g/L. These results suggest that A. cordifolia leaf extract exhibits promising anticoccidial activity and may be considered as a potential alternative in poultry health management.
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1. INTRODUCTION

Coccidiosis is a protozoan disease caused by obligate intracellular parasites of the Apicomplexa phylum, a group of pathogens of significant economic, veterinary, and medical concern (Aitfella, 2012). In poultry farming, coccidiosis remains a major constraint, adversely affecting productivity, food security, and economic development. To manage this disease, many farmers rely on veterinary drugs. However, the improper and uncontrolled use of these anticoccidial agents has led to the emergence of Eimeria strains resistant to commonly used medications (Dakpogan et al., 2012).

Given the growing problem of resistance and the associated health risks for both consumers and animals, there is an urgent need to explore alternative strategies (Kouamé et al., 2004; Ouattara-Soro et al., 2023). Among these alternatives, medicinal plants have received increasing attention. Alchornea cordifolia, in particular, is widely used in traditional medicine for its anti-inflammatory, antifungal, antibacterial, analgesic, and antioxidant properties (Traoré, 2005; M'Bra, 2017).

The objective of this study was to evaluate the in vivo antiparasitic effects of the aqueous extract of Alchornea cordifolia leaves in broiler chickens (Wagner & Bladt, 2001).

2. MATERIALS AND METHODS

2.1 Materials

2.1.1 Plant materials 

The plant material consisted of Alchornea cordifolia leaves, which were air-dried in the shade and then ground into a fine powder. This powder was used to prepare the aqueous extract.

2.1.2 Animal materials

· Wistar strain Rattus norvegicus (Muridae) rats, weighing between 100 g and 130 g, were used for acute toxicity assessment.
· Fifty-one (51) one-day-old Gallus gallus domesticus chicks of the Cobb 500 strain, averaging 43 g in weight, were obtained from IVOGRAIN on August 23, 2022, and monitored from day 1 to day 32.

2.2 Methods

2.2.1	Preparation of aqueous extract of Alchornea cordifolia leaves

The aqueous extract was prepared following the protocol described by Bagré et al. (2011). Briefly, 100 g of leaf powder was macerated in 1000 mL of sterile distilled water for 24 hours at room temperature on a magnetic stirrer set at 3000 rpm. The resulting mixture was filtered successively through poplin cloth, cotton wool, and Whatman filter paper. The filtrate was then dried in an oven at 40°C to obtain the dry extract.

2.2.2 Phytochemical screening

Phytochemical analyses were conducted according to the methods of Lazureski et al. (2007), Abo (2013), and Mea et al. (2017) at the Animal Physiology and Phytotherapy Laboratory, Biosciences UFR (UFHB).

2.2.3	Acute toxicity testing by oral gavage

This experimental procedure was adapted from OECD guideline 423 (2001). Wistar rats (100–130 g) were divided into three groups of six animals each. Two groups received increasing doses of the aqueous extract orally via gavage, while the control group received distilled water. Animals were closely monitored for any toxic effects.

2.2.4	Induction and treatment of coccidiosis

Fifty-one one-day-old chicks were randomly divided into three groups of 17 birds each:

· Group 1 (Control): reared with conventional prophylaxis and received standard anticoccidial treatment.
· Group 2: reared with conventional prophylaxis, but received the aqueous extract of Alchornea cordifolia (AEAC) at 5 g/L instead of conventional anticoccidials, without antibiotics.
· Group 3: reared with conventional prophylaxis, but received AEAC at 10 g/L instead of conventional anticoccidials, without antibiotics.

Prior to artificial infestation, the presence of coccidia was confirmed microscopically. The chicks were infected via their drinking water after a 12-hour water deprivation.

Two treatment phases were applied: preventive treatment starting on day 2 of the rearing cycle (Groups 2 and 3 received AEAC instead of antibiotics) and curative treatment starting on day 22 (five days post-infestation on day 17). During curative treatment, Groups 2 and 3 received 5 g/L and 10 g/L AEAC, respectively, while the control group received a conventional anticoccidial at 1 g/L. Treatments lasted according to standard prophylaxis protocols.

Chicks were weighed individually every 7 days. Droppings were analyzed on days 7, 14, 18, 21, 24, and 27. At the end of the treatment, intestinal lesion scores were assessed.

The bedding was regularly changed to minimize recontamination risks. Monitoring parameters included weight gain, feed conversion ratio, coccidiosis-related mortality, oocyst excretion, intestinal lesion scores, clinical signs, and faecal appearance.

2.3 Statistical Analysis

The results were analyzed using a one-way analysis of variance (ANOVA) performed with appropriate statistical software. Data processing and graphical representations were generated using Microsoft Excel and XLSTAT.
3. RESULTS

3.1 Phytochemical Screening

The phytochemical screening of the aqueous extract of Alchornea cordifolia leaves revealed the presence of several bioactive compounds, including sterols and polyterpenes, polyphenols, quinone compounds, alkaloids, and catechic tannins. These secondary metabolites are known for their diverse pharmacological properties such as anti-inflammatory, antimicrobial, antioxidant, and antiparasitic activities. The presence of these compounds supports the traditional use of Alchornea cordifolia in treating various ailments and suggests its potential efficacy as a natural anticoccidial agent.

3.2 Acute Toxicity

A single oral gavage dose of 2000 mg/kg body weight administered to female rats had no observable effect on their behavior. However, a single dose of 5000 mg/kg body weight caused a temporary reduction in motor activity, with the rats gathering in a corner of the cage for approximately 30 minutes. After this period, normal behavior resumed. No mortality was observed at any dose during the 14-day observation period. All animals survived, indicating that the LD₅₀ is greater than 5000 mg/kg body weight. According to the Globally Harmonized System of Classification and Labelling of Chemicals (GHS, 2003), the aqueous extract of Alchornea cordifolia leaves is considered non-toxic when administered orally to Wistar rats (Table 1).

3.3	Zootechnical and Parasitological Parameters

3.3.1 Average daily earnings

The average daily weight gains of batches             2 and 3, which were treated with the aqueous extract of Alchornea cordifolia (EAAC), were 33.51 g and 31.98 g, respectively. The control group had an average daily gain of 33.15 g. Statistical analysis showed no significant difference (P > 0.05) between the average gains of the treated groups and the control group (Fig. 1).

3.3.2 Consumption index

The feed conversion ratios (FCR) of the control group and the batches treated with 5 g/L and 10 g/L AEAC were 1.4, 1.42, and 1.4, respectively. The FCR of the two batches treated with AEAC showed a slight increase over the course of the study. However, this increase was not statistically significant (P > 0.05) compared to the control group (Fig. 2).


Table 1. Results of phytochemical screening of the aqueous extract of Alchornea cordifolia

	Compounds sought
	Test or reagents
	Results

	Sterols and polyterpenes
	Liebermann
	+

	Polyphenols
	Ferric chloride
	+

	Flavonoids
	Cyanidine
	-

	Saponosides
	Vigorous agitation
	-

	Quinonic compounds
	Borntraeger
	+

	
Alkaloids
	Dragendorff
	+

	
	Bouchardat
	+

	
Tannins
	Catechics
	Stiasny
	+

	
	Galliques
	Hydrochloric acid
	-


(+) : Presence of compound
[bookmark: _Toc116842937](–) : Absence of compound

Table 2. Number of rats and mortality rate as a function of the dose of Alchornea cordifolia extract

	Lots
	EAAC dose
(mg/kg PC)
	Number of rats tested
	Number of dead rats
	Mortality rate

	1
	2000
	3
	0
	0%

	2
	5000
	3
	0
	0%
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Fig. 1. Evolution of weight gain in treated chickens
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[bookmark: _Toc119525024]Fig. 2. Change in feed conversion rate for treated chickens

(n=17)
3.3.3 Mortality rate

During the rearing period, no mortality was observed in any of the three experimental batches. The overall mortality rate throughout the experiment was 0%.

3.3.4 Oocyst excretion

3.3.4.1	Analysis before artificial infestation and treatment

From day 1 to day 7 of rearing, coprological analysis of the droppings revealed no presence of coccidia in either the treated groups or the control group. However, starting from the second week, low levels of coccidia were detected in all batches. Specifically, in the groups treated with AEAC at 5 g/L and 10 g/L, the oocysts per gram (OPG) were 50 and 7,250 respectively, while the control group showed 650 OPG. (Fig. 3).

3.3.4.2	Analysis after artificial infestation and treatment

Five days after infestation, coprological analysis revealed a high presence of coccidia in the droppings of all three batches. The control batch showed 86,350 oocysts per gram (OPG), while the batch treated with 10 g/L AEAC had a lower count of 21,400 OPG. The batch treated with 5 g/L AEAC had a higher count of 102,300 OPG.
By day 26, four days after treatment, a marked decrease in coccidia oocysts was observed in all batches. In the control batch and the batch treated with 5 g/L AEAC, OPG dropped from 86,350 to 1,600 and from 102,300 to 1,800 respectively. However, in the batch treated with 10 g/L AEAC, the decrease was less pronounced, from 21,400 to 13,900 OPG. At the end of the seven-day treatment period, infestation levels were low in all batches. Microscopic examination showed OPG values of 200 in the control batch, 4,200 in the 5 g/L AEAC batch, and 3,500 in the 10 g/L AEAC batch (Fig. 4).

3.3.5 Clinical index

Chickens from the three infected batches exhibited clinical signs characteristic of coccidiosis, including prostration with a hunched posture, drooping wings, and ruffled feathers. Their droppings varied considerably, ranging from normal to visibly bloody.

3.3.6 Lésion index

At necropsy after the treatment period,         intestinal and duodenal lesions as well               as cecal dilatation were observed in the control batch. In contrast, the batches treated with the aqueous extract of Alchornea cordifolia        showed no intestinal lesions. However, slight duodenal lesions and mild cecal dilatation were noted.
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Fig. 3. Changes in OPG before artificial infestation
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Fig. 4. Changes in OPG after artificial infestation


4. DISCUSSION

Phytochemical screening revealed that the aqueous extract of fresh Alchornea cordifolia leaves contained sterols and polyterpenes, polyphenols, quinone compounds, alkaloids, and catechic tannins. These results suggest that the extract is rich in bioactive compounds that may contribute to the plant’s therapeutic properties. This profile differs from that reported by Saraka et al. (2018), who, using ethanolic extraction, identified flavonoids and gall tannins but no quinone compounds in fresh A. cordifolia leaves. Such differences may be attributed to the extraction solvent used, which plays a key role in determining the chemical composition of plant extracts.

The acute oral toxicity test indicated that the aqueous extract of A. cordifolia leaves caused no mortality in rats at doses of 2000 and 5000 mg/kg body weight. The extract was well tolerated, with no major behavioural changes, suggesting an LD₅₀ greater than 5000 mg/kg. This finding aligns with the results of Traoré (2004) in female mice. According to the        OECD Globally Harmonized System (OECD, 2001), the extract can therefore be classified in Category 5, indicating low toxicity via the oral route.

Body weight measurements showed that the average weights of the batches treated with 5 g/L and 10 g/L AEAC increased, although the differences were not statistically significant (P > 0.05) compared to the control group treated with 1 g/L SUPERCOX PLUS. This suggests that AEAC does not impair growth performance. These results differ from those reported by Kouakou et al. (2010), who observed significant differences in weight gain between hens treated with Thonningia sanguinea and those receiving conventional anticoccidials. Such discrepancies may be explained by the different pharmacological properties of the plant species used.

Average daily gains were comparable across all groups, with values of 33.51 g and 31.98 g for the groups treated with 5 g/L and 10 g/L AEAC, respectively, and 33.15 g for the control. Statistical analysis revealed no significant differences (P > 0.05). These results indicate that AEAC does not negatively affect feed intake or growth. Unlike Chaabna (2014), who observed significant differences in turkeys treated with Artemisia herba-alba, our findings suggest that AEAC maintains normal growth trajectories in broilers.

Although the feed conversion ratio (FCR) slightly increased in the AEAC-treated groups, the differences were not significant (P > 0.05) compared with the control. This indicates that appetite and feed efficiency were not compromised by AEAC. In contrast, Essomba (2003) reported deteriorated FCRs in chickens infected with coccidiosis. Notably, mortality during the entire experimental period was zero across all batches, contrary to the findings of Bakli (2020), who observed mortality post-infestation. According to Patra et al. (2010), peak mortality typically occurs between the sixth and eighth day post-infection due to hemorrhagic diarrhea. In the present study, although clinical signs were observed, all birds responded well to treatment, mirroring the results of Kouakou et al. (2010).
During the first week of rearing, no oocysts were detected in the feces, consistent with the known incubation period of coccidia and with Essomba's (2003) findings. From the second week onward, a low-level coccidia infestation was observed in all groups, confirming that the incubation period had been reached.

Following artificial infestation, all groups showed high levels of oocysts: 86,350 OPG in the control, 102,300 OPG in the 5 g/L AEAC group, and 21,400 OPG in the 10 g/L AEAC group. Four days after treatment, these numbers significantly decreased to 1,600 OPG, 1,800 OPG, and 13,900 OPG, respectively. By the end of the 7-day treatment, infestation levels dropped further to 200 OPG in the control group, 4,200 OPG in the 5 g/L AEAC group, and 3,500 OPG in the 10 g/L AEAC group. These reductions suggest that AEAC possesses anticoccidial properties, likely due to the bioactive compounds present in the extract.

Tannins, for instance, can bind microbial cell walls, inhibit protease activity, and disrupt parasite metabolism by interacting with proteins through hydrogen bonding, hydrophobic interactions, and covalent bonds (Bakli, 2020). Their proposed mode of action against Eimeria species includes oxidative stress induction and interference with enzyme systems and transport proteins.

Phenolic compounds in AEAC may also contribute to its activity. Their antimicrobial effects are known to compromise cell membrane integrity, disturb proton gradients, and interfere with ATP synthesis, ultimately leading to parasite lysis (Bakli, 2020). Nevertheless, the oocyst count in the control group treated with SUPERCOX PLUS (200 OPG) was lower than in the AEAC groups, possibly due to the higher concentration of active ingredients in the synthetic drug (Ola-Fadunsin & Ademola, 2014).

Clinically, infected chickens exhibited typical signs of coccidiosis, including lethargy, ruffled feathers, and bloody droppings, as previously reported by Kouakou et al. (2010). Necropsy revealed intestinal and duodenal lesions and caecal dilation in the control group, whereas only minor duodenal lesions and mild caecal dilation were observed in the AEAC-treated groups. The reduced lesion scores indicate that A. cordifolia effectively mitigates intestinal damage caused by Eimeria spp. This aligns with findings from Saarinen et al. (2001), who demonstrated that plant extracts can reduce oxidative stress and intestinal lesions in chickens, thereby limiting parasite development.

5. CONCLUSION

This study highlighted the antiparasitic potential of Alchornea cordifolia leaves. Phytochemical screening of the aqueous extract revealed the presence of several bioactive compound classes, which may be responsible for the various therapeutic properties traditionally attributed to the plant. The acute toxicity test demonstrated that the extract is well tolerated when administered orally, with an estimated LD₅₀ greater than 5000 mg/kg body weight, suggesting a relatively safe profile for therapeutic use.

Evaluation of the efficacy of the aqueous extract of Alchornea cordifolia at concentrations of 5 g/L and 10 g/L in the treatment of avian coccidiosis experimentally induced by Eimeria in broiler chickens showed that the plant possesses anticoccidial activity comparable to that of SUPERCOX PLUS, a synthetic anticoccidial used at 1 g/L. These doses significantly reduced the oocyst count and helped preserve the integrity of the intestinal mucosa against parasitic damage.

Moreover, the extract had no adverse effects on feed conversion ratio or zootechnical performance in treated chickens when compared to the control group. These findings suggest that the aqueous extract of Alchornea cordifolia leaves may serve as a promising natural alternative for the prevention and treatment of avian coccidiosis. Nevertheless, further studies—particularly on subacute and chronic toxicity—are recommended to support its safe and effective use in traditional veterinary medicine.
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