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Acacia auriculiformis Leaves’ Powder Effect on Haematological Parameters, Intestinal Parasites and Bacteria in Fattening Pigs


[bookmark: _Hlk214288425]Abstract
The intensive pig production sector is growing quickly in Cote d’Ivoire. Unfortunately, like poultry, sheep and goats, cattle and rabbits’ sectors, some cases of pathogens’ resistance to synthetic antibiotics are reported. Thus, this experiment aimed to evaluate the antiparasitic and antibacterial potential effect of Acacia auriculiformis (Aa) leaves’ powder on fattening pigs. Seventy-two piglets were divided into six groups receiving either a control diet or the same diet supplemented with Aa laves powder at 0.2, 0.3, 0.4, 0.5 and 0.6% during 90 days. Thereafter, the faecal, haematological, and bacteriological analyses were performed on day-0, day-45, and day-90. The results showed that the supplementation with Acacia auriculiformis leaves’ powder did not alter blood parameters, which remained within normal physiological values. However, a highly significant reduction in parasite load was observed in animals receiving the leaves’ powder, with a complete disappearance of Coccidia, Hyostrongylus rubidus, and Ascaris suum eggs at 0.4% to 0.6% doses (p<2x10-16). For instance, Hyostrongylus rubidus, Strongles sp, and Ascaris suum were totally absent in animals fed on 0.4%Aa, 0.5%Aa and 0.6%Aa diets on day-45 (p=5.64x10-6). Similarly, Escherichia coli bacteria contents in the faeces decreased sharply from day-0 to day-45 (p<2x10-16), and totally disappeared in diets 0.5%Aa and 0.6%Aa on day-90, confirming the plant's antibacterial activity. So, A. auriculiformis leaves’ powder incorporation into fattening pig feed appears to be a natural, economical, and sustainable alternative to synthetic anthelmintics and bactericides. However, further studies are needed, to determine optimal doses and clarify the plant's bioactive ingredients action mechanisms.
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Introduction
Pork is one of the most widely produced meats in the world. Indeed, pork production has grown dramatically in recent decades, reflecting population growth, improved socio-economic conditions and expanding food demand (Kim et al., 2024). China remains the largest world producer and consumer, followed by the United States and the European Union. Africa, meanwhile, remains marginal despite its clear potential (Kim et al., 2024).
In Côte d'Ivoire, the pig industry is booming but remains largely insufficient to meet domestic demand. The modern sector accounts for 30% of local production, compared to 70% for the traditional sector. However, this productivity is still largely compromised by some gastrointestinal parasites’ high prevalence. In growing-finishing pigs, the infestations by various nematodes such as Trichuris suis, Oesophagostomum spp. and Ascaris suum, as well as other helminths, result in weight losses, deterioration in feed conversion ratios, additional veterinary costs and, in some cases, high mortality (Fischer et al., 2024). 
Traditionally, these infestations have been managed by using synthetic anthelmintics, particularly benzimidazoles and macrocyclics (Handayanta et al., 2023). Currently, the emergence of parasite resistance, concerns about drug residues in meat and the treatment high cost are prompting the search for more sustainable and economically accessible alternatives. As a result, research into plants with anthelmintic potential that can be incorporated into animal feed is increasingly being considered (Handayanta et al., 2023). In this regard, several species of Acacia genus have attracted particular interest due to their pharmacological properties. Acacia auriculiformis (Aa) is a widely distributed tree in tropical and subtropical areas. It is recognized in agroforestry for its rapid growth and timber potential, but also for its traditional use in traditional medicine. As a result, various phytochemical studies have confirmed the bioactive compounds presence of anthelmintic interest, such as tannins, flavonoids and saponins in its leaves (Chew et al., 2011).

Furthermore, in vitro and in vivo tests have demonstrated antioxidant and anti-inflammatory activities in this species and, under certain experimental conditions, significant antihelminthic action (Nur et al., 2021; Rangra et al., 2019). A. auriculiformis pharmacological activities, which include powerful antimicrobial and antioxidant effects that help fight infections and reduce oxidative stress have been reported (Dobariya et al., 2024). Moreover, Tiho et al. (2024) concluded that, formulating broilers’ diet with 1.5% of Acacia auriculiformis leaves’ powder was benefit for the birds. Clearly, A. auriculiformis leaves’ powder exhibited an antibiotic function, and greatly enhance HDL-cholesterol content in the blood stream (Tiho et al., 2024). Thus, given the economic importance of broilers, and pigs worldwide, and the limitations associated with commercial dewormers, Acacia auriculiformis appears to be a natural, local, inexpensive and sustainable alternative. Accordingly, the hypothesis was " A. auriculiformis leaves’ powder could contribute to the nematodes and other intestinal parasites control in fattening pigs". This experiment objective was to evaluate Aa leaves anthelmintic and antibacterial power on fattening pigs.

Materials and methods

Experimental site
The study was conducted in Côte d'Ivoire, at the pig production farm at the Graduate School of Agriculture (ESA), Félix Houphouët-Boigny National Polytechnic Institute at Yamoussoukro (INP-HB). It was carried out from August to October 2025.

Animals and experimental diets
The experiment was conducted with 72 mixed-breed fattening pigs, aged 3 months at the experiment start and weighing on average 15.96±0.81 kg. The animals were divided into 6 homogeneous groups of 4 fattening pigs each, and 3 replications. Each group was randomly assigned to receive either a basic diet (0%Aa) or the basic diet supplemented with 0.2% (0.2%Aa), 0.3% (0.3%Aa), 0.4% (0.4%Aa), 0.5% (0.5%Aa), and 0.6% (0.6%Aa) Aa dried leaves’ powder during 90 days. These doses were adopted in reference to Tiho et al. (2024) observations when they used A. auriculiformis leaves’ powder in broilers’ diets. For an attentive approach, 1.5% reference from Tiho et al. (2024) was reduced to 0.5%. In fact, the fattening pig consumes 2,500 g while the broiler consumes 120 g a day, almost 1/20. Acacia auriculiformis leaves’ powder was obtained from fresh leaves harvested at National Polytechnic Institute Félix Houphouët-Boigny (INP-HB) botanical garden, then dried for two weeks at the laboratory, and ground into a fine powder. The other raw materials used in the feed formulation like corn, fish meal, soybean meal, wheat bran, copra meal, palm kernel meal, salt, crustaceans and growth premix were purchased from local feed suppliers in Yamoussoukro. The diets and their ingredients and chemical composition were presented in Table 1.

Faecal analyses
In reference to Kekou et al. (2025), on days 0, 45 and 90, faecal samples were collected from the fattening pigs with 3 pools per feed to detect the eventual presence of intestinal parasites, particularly coccidia, as well as pathogenic bacteria such as Escherichia coli and Salmonella sp. Some fresh faeces, in the morning, were collected on the ground in the boxes. Then, the samples were kept in pre-sterilised plastic boxes and transported in a cooler containing some ice. So, they remained in good condition until they arrived at the laboratory. The faecal analyses were carried out at the National Laboratory for Agricultural Development Support (LANADA). These faecal analyses were performed using the modified McMaster quantitative technique with 1.2% NaCl solution to identify internal parasites in the animals’ faeces (Stafford et al., 1994). The pathogenic bacteria were determined according Sanders et al. (2002) approach.

Table 1. Diets’ ingredients and their chemical composition.
	Ingredients
	Aa
	Acacia auriculiformis content (%)

	
	
	0
	0.2
	0.3
	0.4
	0.5
	0.6

	Maize
	-
	50
	49.9
	49.85
	49.8
	49.75
	49.7

	Soybean meal
	-
	14
	13.97
	13.96
	13.94
	13.93
	13.92

	Wheat bran
	-
	11
	10.98
	10.97
	10.96
	10.95
	10.93

	Fish meal
	-
	10
	9.98
	9.97
	9.96
	9.95
	9.94

	Copra meal
	-
	8
	7.98
	7.97
	7.97
	7.96
	7.95

	Palm kernel meal
	-
	5
	4.99
	4.98
	4.98
	4.97
	4.97

	Shell
	-
	0.4
	0.4
	0.4
	0.4
	0.4
	0.4

	Salt
	-
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1

	Growth premix
	-
	1.5
	1.5
	1.5
	1.49
	1.49
	1.49

	Acia auriculiformis (Aa)
	100
	0
	0.2
	0.3
	0.4
	0.5
	0.6

	Total
	100
	100
	100
	100
	100
	100
	100

	Chemical analyses
	
	
	
	
	
	
	

	Dry matter (% CM)
	92.97
	86.04
	86.17
	85.84
	86.33
	85.54
	86.18

	Ash (% DM)
	2.51
	6.33
	5.93
	6.15
	6.17
	5.77
	5.95

	Fat (% DM)
	3.30
	7.14
	7.62
	6.93
	7.07
	7.35
	7.29

	Crude protein (% DM)
	11.73
	22.37
	22.33
	22.30
	22.28
	22.26
	22.24

	Total polyphenols (mg GAE/g)
	7,2
	-
	--
	-
	-
	-
	-

	Flavonoids (mg QE/g)
	0,35
	-
	--
	-
	-
	-
	-


Aa: A. auriculiformis; CM: Crude matter; DM: Dry matter; GAE: Gallic acid equivalent; QE: Quercetin equivalent.

Haematological analyses
In the aim to collect some blood, the animal’ ear was cleaned with alcohol. Then, a blood was collected from the pig ear main vein. Thereafter, some analyses were carried out. For example, blood droplet samples were taken in the form of blood smears on slides and sent to the National Laboratory for Agricultural Development Support (LANADA) to check for Trypanosoma brucei presence. This preliminary analysis was intended to assess the animals’ overall health status before continuing with the experiment. Furthermore, the other samples were collected at the end, on day-90. For these samples, a tube containing EDTA was used. The blood samples were collected from 4 pigs with similar weight per diet. The purple tubes, containing ethylenediaminetetraacetic acid (EDTA) as an anticoagulant, were shaken manually to prevent coagulation. Then, they were transported on ice in an insulated cooler to the National Blood Transfusion Centre in Yamoussoukro (Côte d'Ivoire), where a blood cells count was performed using the SYSMEX KX 21N haematology analyser.

Statistical analyses
An analysis of variance (ANOVA) was performed on haematological and coprological parameters. So, means’ multiple comparisons were performed at 5% significance level, using Student-Newman-Keuls test if the differences revealed by ANOVA were significant. All statistical analyses were performed using R software version 4.5.1.

Results
Acacia auriculiformis effect on haematological parameters
The results in Table 2 show that the diets had no significant influence on white blood cell (WBC) count (p=0.4), haemoglobin (HGB) (p=0.18), and red blood cell (RBC) count (p=0.33). The white blood cells mean was 19.67±3.56x103/μL, and the red blood cells average was 6.05±0.44x106/μL. However, a significant difference according to the diets was observed in haematocrit levels (p=0.03). This suggests that certain diets, notably 0.4%Aa and 0.5%Aa, reduced this parameter compared to the control group and other diets.

Table 2: Haematological parameters according to diets
	Blood parameters
	Acacia auriculiformis content (%)
	SEM
	p-value

	
	0
	0.2
	0.3
	0.4
	0.5
	0.6
	
	

	WBC (103/L)
	23.07
	17.73
	23.37
	15.43
	16.4
	22.03
	4.74
	0.40

	HGB (g/dL)
	11.13
	10.40
	11.20
	10.17
	9.43
	10.83
	0.70
	0.18

	RBC (106/L)
	6.37
	6.20
	6.28
	5.67
	5.34
	6.44
	0.55
	0.33

	HCT (%)
	37.73a
	34.4ab
	36.63a
	31.57b
	30.43b
	36.93a
	2.32
	0.03


a, b The means in the same row with different superscripts are significantly different at the 5% level. SEM: Standard error of the mean, n=4, WBC: white blood cell, HGB: haemoglobin, RBC: red blood cell, HCT: haematocrit

A. auriculiformis leaves’ powder effect on faecal parasites
The parasite contents over time and for different diet from 0%Aa to 0.6%Aa is in Table 3. At the experiment start, there were no significant differences between the groups in terms of the parasites, confirming the experimental conditions’ homogeneity. The change in the average number of parasite eggs per gram of faeces showed a significant decrease in parasite load over time, particularly in animals fed on diets supplemented with A. auriculiformis leaves’ powder from 0.2%Aa to 0.6%Aa. Indeed, the initial coccidia eggs average number, which was 183±1.55x102 EPG decreased significantly after 45 days in the groups that received diets supplemented with A. auriculiformis leaves’ powder. This number fell from 154x10² EPG in the control diet (0%Aa) to 9x10² EPG in the groups that received the supplemented diets (p<2x10⁻¹⁶). Interestingly, at day-90, the parasite load was almost zero in the groups with Aa leaves’ powder diets, 0.4%Aa, 0.5%Aa, and 0.6%Aa, while the control group remained infested with 142 x10² EPG. Regarding to Strongles sp., a low initial average infestation for 100±14 EPG was observed (p=0.65). After day-45, no Strongles sp. egg was observed in any group. Fortunately, the average initial Hyostrongylus rubidus egg load for 700±63 EPG decreased significantly at day-45, particularly in the groups that received Aa leaves’ powder (p=5.64x10⁻⁶), reaching zero at 90 days. Similarly, Ascaris suum eggs decreased from 15.8±0.84x10² EPG to near-zero values at day-45 (p=3.63x10⁻¹²), with a total disappearance at day-90.

A. auriculiformis leaves’ powder effect on faecal bacteria
Escherichia coli population evolution over time and for different diets is on Table 4. At the start of the experiment, there was no significant difference between the groups, confirming the experimental conditions’ homogeneity (p=0.99). For instance, the average bacterial content was 77.98±0.04x10⁶/g. However, from day-45 a significant decrease in bacterial load was observed in all groups. Apart the control 0%Aa which had a relatively high concentration for 68x10⁶/g, while other diets receiving Aa leaves’ powder showed significantly lower values, reaching up to 5.1x10⁶/g for 0.6%Aa (p<2x10⁻¹⁶). After day-90, the trend was confirmed as E. coli population continued to decline, particularly in diets containing Aa leaves’ powder. The control group had the highest value for 55x10⁶/g, while groups 0.2%Aa to 0.6%Aa showed very low concentrations, ranging from 0.8 to 1.7x10⁶/g. Furthermore, E. coli concentration evolution showed a significant decrease in bacterial load over time, particularly in animals fed on supplemented diets with Aa leaves’ powder from 0.2%Aa to 0.6%Aa.


Table 3. Faecal parasites according to diets
	Parasites
(x102 EPG)
	Days
	Acacia auriculiformis content (%)
	SEM
	p-value

	
	
	0
	0.2
	0.3
	0.4
	0.5
	0.6
	
	

	Coccidia
	0
	183A
	180A
	184A
	184A
	184A
	183A
	2.26
	4.9x10-1

	
	45
	154Ba
	20Bb
	15Bbc
	14Bcd
	10Bcd
	9Bd
	1.68
	<2x10-16

	
	90
	142Ca
	8.5Bb
	3Cc
	2Cd
	0Ce
	0Ce
	0.83
	<2x10-16

	SEM
	
	2.54
	1.41
	1.16
	2.03
	1.05
	1.49
	

	p-value
	
	9.65x10-6
	3.47x10-11
	7.44x10-12
	2.09x10-10
	3.77x10-12
	3.07x10-11
	

	Strongles sp
	0
	1.1A
	0.9A
	1A
	0.8A
	1.2A
	1A
	0.24
	6.56x10-1

	
	45
	0B
	0B
	0B
	0B
	0B
	0B
	-
	-

	
	90
	0B
	0B
	0B
	0B
	0B
	0B
	-
	-

	SEM
	
	0.05
	0.47
	0.24
	0.07
	0.06
	0.24
	

	p-value
	
	5.51x10-7
	1.81x10-6
	8.00x10-3
	3.64x10-6
	3.28x10-7
	8.00x10-3
	

	Hyostrongylus rubidus
	0
	7A
	6A
	8A
	7A
	7A
	7A
	0.87
	3.66x10-1

	
	45
	4Ba
	2Bb
	0Bc
	0Bc
	0Bc
	0Bc
	0.47
	5.64x10-6

	
	90
	0C
	0B
	0B
	0B
	0B
	0B
	-
	-

	SEM
	
	0.67
	0.68
	0.47
	0.71
	0.49
	0.47
	

	p-value
	
	1.35x10-4
	2.96x10-4
	3.64x10-6
	8.00x10-5
	7.27x10-7
	7.99x10-6
	

	Ascaris suum
	0
	16A
	15A
	17A
	16A
	15A
	17A
	0.82
	9.94x10-2

	
	45
	1Ba
	0Bb
	0Bb
	0Bb
	0Bb
	0Bb
	0.03
	3.63x10-12

	
	90
	0B
	0B
	0B
	0B
	0B
	0B
	-
	-

	SEM
	
	0.47
	0.59
	0.47
	0.50
	0.44
	0.47
	

	p-value
	
	7.27x10-7
	8.66x10-8
	4.10x10-6
	5.89x10-9
	8.66x10-8
	4.11x10-7
	


a, e The means in the same row with different superscripts are significantly different at the 5% level. A, C The means in the same column with different superscripts are significantly different at the 5% level. EPG: Eggs per gram; SEM: Standard error of the mean, n=4

Discussion
The average haemoglobin and haematocrit levels were within the reference range reported by Præstegaard et al. (2025) for LYD pigs weighing 35 to 65 kg. This decrease in the coccidia eggs number in supplemented feed may be due to the presence of secondary compounds in the plant incorporated into the different diets. According to Kekou et al. (2025), the consumption of feed containing secondary compounds can act as a natural antiparasitic agent without having a residual effect on animals’ products. Indeed, feed containing secondary compounds reduces the parasite load in animals (Baies et al., 2023).
According to Apala et al. (2020), based on the defined excretion level, the infestations were less severe at the end than at the beginning, because EPG of faeces fell below 500. The parasite load was reduced by approximately 100% in all groups. When parasite EPG levels were still high, in faeces after medicine treatment, resistance to antiparasitic drugs was declared in animals (Apala et al., 2020). But low egg excretion may be due to the tested feeds effectiveness, as demonstrated by Baies et al. (2023). They showed that the use of leaves containing secondary compounds significantly reduced egg excretion in animals’ faeces (Baies et al., 2023). Regarding, piglet on weaning stage, pigs in fattening stage, and Sows, Satureja hortensis and Calendula officinalis leaves’ powders were very efficient for these animals’ gastro-intestinal parasites (Baies et al., 2023). The present results showed that the consumption of feed containing A. aurifculiformis leaves’ powder led to a significant reduction in parasite concentrations in pigs’ faeces. These results corroborate those obtained by Kekou et al. (2025). These authors concluded that animals fed on Leucaena leucocephala leaves had significantly lower egg excretion from 1450 EPG with the control diet without L. leucocephala to 316 EPG in diets containing L. leucocephala leaves. So, these current results indicated that A. auriculifotmis leaves have antiparasitic potential. Similarly, Handayanta et al. (2023) observed that H. contortus nematodes were fully killed where they were exposed to Acacia auriculiformis, and Acacia crassicarpa leaves’ extracts.





Table 4. Faecal bacteria according to diets
	Bacteria 
(x106 /g)
	Days
	Acacia auriculiformis content (%)
	SEM
	p-value

	
	
	0
	0.2
	0.3
	0.4
	0.5
	0.6
	
	

	Escherichia coli
	0
	77.9A
	78A
	78A
	78A
	78A
	78A
	1.87
	0.99

	
	45
	68Ba
	12Bb
	12Bb
	10Bc
	9.6Bc
	5.1Bd
	0.26
	<2x10-16

	
	90
	55Ca
	1.7Cb
	1.2Cbc
	1.3Cbc
	1Cc
	0.8Cc
	0.19
	<2x10-16

	SEM
	
	1.05
	1.09
	1.04
	1.07
	1.18
	1.14
	
	

	p-value
	
	1.87x10-6
	1.15x10-9
	8.36x10-10
	8.66x10-10
	1.60x10-9
	1.05x10-9
	
	


a, e The means in the same row with different superscripts are significantly different at the 5% level. A, C The means in the same column with different superscripts are significantly different at the 5% level. SEM: Standard error of the mean, n=4.


The significant reduction in bacterial load could be explained by an intestinal modulating effect exerted by secondary compounds on the microbial community and the intestinal ecosystem (Jamil et al., 2022). According to Handayanta et al. (2023) secondary compounds can inhibit bacterial populations. These results showed that the use of foods containing A. auriculiformis has an antibacterial effect. These results confirmed the pharmacological activities of A. auriculiformis, which include powerful antimicrobial and antioxidant effects that help to fight infections and reduce oxidative stress (Dobariya et al., 2024).

Conclusion
This study demonstrated that incorporating A. auriculiformis leaves’ powder into pig diets effectively reduced gastrointestinal parasites and Escherichia coli populations without altering normal haematological values. These beneficial effects are attributed to bioactive compounds such as tannins, flavonoids, and saponins. Thus, A. auriculiformis represents a promising, natural, and sustainable alternative to synthetic anthelmintics. Further investigations are needed to determine optimal inclusion levels and clarify the mechanisms underlying its antiparasitic and antimicrobial actions.
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