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ABSTRACT

The synthetic chemical anthelmintic’ use has led to parasite resistance, and environmental and health risks. To reduce
these harmful effects, the search for natural alternatives is increasingly encouraged. The experiment assessed the
infestation of young goats, and sheep after 3 months without any anthelmintic drug administration. Fresh feces were
collected directly from the rectum of 6 young goats and 6 lambs, weighing 8.51 + 1.02 kg and 11.55 * 1.04 kg,
respectively. At the laboratory, MacMaster slide, and an optical microscope (Motic® Model, BA310LED) were used to
count fecal parasites using the quantitative MacMaster method. The results revealed the presence of several parasites.
In lambs, the average coccidia count for 203,000 was higher than that of young goats with 147,000 oocysts per gram of
feces (OPG) (p=6.34x1075). Similarly, for Trichostrongylus, lambs showed a parasite load of 49,777.78 OPG, which
was higher than that of young goats with 35,777.78 OPG (p=1.94x107*). Furthermore, for both species, coccidia were
the predominant parasite. Without any anthelmintic treatment, sheep and goats are heavily infested with coccidia and
strongyles. Meanwhile, on the same grazing ways, lambs are more infested than the young goats.
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INTRODUCTION

Small ruminants, particularly young goats (Capra hircus L.) and lambs (Ovis aries L.), play an important role in
livestock systems in tropical and subtropical countries. They contribute significantly to food security, and they are
important incomes source for rural households, especially in West Africa. However, their productivity remains
severely limited by gastrointestinal parasites, which constitute a health problem in extensive and semi-extensive
livestock farming (Kekou et al., 2025; Abdul-Rahman et al., 2022). Indeed, parasites such as coccidia and
gastrointestinal nematodes cause significant economic losses through reduced growth, increased mortality, and
decreased livestock growth performance (Kekou et al., 2025). To combat these infestations, chemical pesticides are
widely used. However, their repeated and sometimes uncontrolled use has led to the parasite resistance emergence,
thus compromising their long-term effectiveness (Mpofu et al., 2022).

Furthermore, these chemical treatments present some environmental and health risks, including soil and water
contamination and the presence of residues in animal products intended for human consumption (Abidi et al., 2020).
In this context, several studies recommend a better understanding of parasite dynamics in animal flocks, particularly
in the absence of treatment, in order to develop more sustainable and appropriate control strategies (Kimeli et al.,
2055). Therefore, assessing the parasite infestation status of young goats and lambs after 3 months period without
any anthelmintic administration appears essential. This assessment allows not only for estimating the actual parasite
pressure in the farm environment but also lays the scientific groundwork for developing integrated pest management
alternatives for gastrointestinal parasites.

MATERIALS AND METHODS

The equipment and methods used are described starting with the fresh feces collection, the preparation from the
feces after the first centrifugation, to the counting of intestinal parasites.

Fecal collection and preparation of the sediment

To perform coprological tests, fresh feces were collected directly from the rectum of 6 young goats, and 6 lambs
with average weights of 8.51 + 1.02, and 11.55 + 1.04 kg, respectively. The animals were randomly selected from
flocks fed on natural rangeland primarily. The sampling was carried out by using clean gloves, and coolers
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containing some ice to transport the samples to the laboratory. In the laboratory, the samples were combined into
two pools, each containing the feces of 3 animals, per specie. The feces from each pool were then ground to obtain a
homogeneous mixture using a porcelain mortar and pestle. Next, 3 grams of the ground material were weighed using
an electronic balance (Model HRB-E 103, China, capacity of 100 g, 0.001 g precision). The 3 g were placed in a
beaker, and 42 mL of distilled water were added. The mixture was manually homogenized for 2 minutes. After the
homogenization, the resulting suspension was filtered through a tea strainer to remove the debris. Subsequently, the
filtrate was centrifuged at 3000 rpm for 5 minutes to obtain a pellet and a supernatant. The supernatant was
discarded, while the pellet was retained for microscopic analysis.

Development of the flotation solution

In addition, a flotation solution was prepared. For this, one liter of distilled water was added to 400 g of
analytical sodium chloride (NaCl). This solution was homogenized on a magnetic stirrer (AGIMATIC-S, Germany)
using a magnetic stir bar for 30 minutes. Subsequently, using 50 mL plastic tube (Cellstar®, Greiner Bio-One
Quarante), 42 mL flotation solution were added to a pellet obtained after centrifugation at 3000 rpm (Type 5920R,
Germany). This much darker mixture was again homogenized and then centrifuged at 1000 rpm for 4 minutes.
Finally, the resulting lighter supernatant was collected using a Pasteur pipette to fill the 6-band MacMaster slide two
chambers, for 0.3 mL. The reading was taken under a microscope.

Counting oocysts of intestinal parasites

After 5-minute rest period, 6-band McMaster slide was read using an electronic microscope (Motic® Model,
BA310LED) at 400 magnifications. The microscope was equipped with a tablet (Moticam) capable of taking
images. The oocysts (k) humber counted during a count or reading was obtained using equation 1. McMaster slide
has two chambers; each has 0.15 mL.

k = Comptage = (r1 + r2) = 50 Equation 1

With r1: number of eggs counted in network 1; r2: number of eggs counted in network 2.

Thus, the count was performed in both chambers, totaling 0.3 mL. Since these 0.3 mL were taken from 42 mL used
for the dilution, and assuming a homogeneous oocyst concentration in the solution, total oocysts number per reading
and per sample was determined using Equation 2.

Count (42 mL) = k * 25 = (1 + 12) * 50 * ~22%
0,3 mL 0,3 mL

Equation 2

With Kk, total oocysts counted per reading,
42 mL, flotation solution volume for 3 g of feces,
0.3 mL, total volume of 2 chambers,
50, multiplier coefficient indicated by the method.

Since we are looking for the number of oocysts per gram of feces (OPG), then equation 3 was applied to put the
oocysts’ number to a gram of feces.

Count

OPG (Oocyst per gram of feces) = — Equation 3
Statistical processing

The collected data were entered by using Microsoft Office Excel 2013. The data statistical analyses were
performed using R statistical software version 4.0.2. Then, the results obtained were expressed as arithmetic means.
Furthermore, the means of the different parameters were compared using analysis of variance (ANOVA). Effects
were considered significant at a significance level of 5%.

RESULTS
Following the experimental protocol implementation and statistical analysis, several results were obtained.

Among other these results, some parasites were found to be common to both animals, while others were specific to
either sheep or goats.
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Common parasites

Table 1 presents coccidia and Trichostrongylus average parasite loads in young goats, and lambs. Overall, both
animal species showed high parasite infestation levels. However, sheep have significantly higher loads than goats,
for both coccidia and Trichostrongylus. Indeed, the average coccidia load is higher in sheep compared to goats, with
respective averages of 203,000 + 20,429.83, and 147,000 + 4,356.35 OPG, respectively (p=6.34x107°). Similarly,
for Trichostrongylus, sheep showed higher parasite loads estimated at 49,777.78+4,707.76 OPG than that observed
in goats, which was 35,777.78 * 3,715.85 OPG (p=1.94x10~*). Furthermore, for each animal species, the coccidia
load was significantly higher than that of Trichostrongylus. For example, in young goats, coccidia oocysts load was
147,000 + 4,356.35 OPG in young goats, while Trichostrongylus load was 35,777.78 + 3,715.85 OPG
(p=4.06x10713). Again, with the lambs, the same tendency with sheep, because while coccidia load reached 203,000
+ 20,429.83 OPG, their Trichostrongylus load was 49,777.78 + 4,707.76 OPG (p=6.32x10~°). If only the parasite is
considered, like coccidia, lambs’ load has 53,000 OPG more than that of young goats (p=6.34x107). Similarly, with
Trichostrongylus, lambs were more infested than young goats for 14,000 OPG more (p=1.94x107*). So, coccidia
oocysts were the most dominant parasites. These results reflect high parasite pressure in livestock farming and
highlight the need for appropriate control strategies, including the exploration of alternatives to chemical
anthelmintic.

Table 1. Common parasites of goats and sheep.

Coccidia Trichostrongylus p-value
Goats 147,000 * 4,356.35 35,777.78 + 3,715.85 4.06x10™"
Sheep 203,000 + 20,429.83 49,777.78 + 4,707.76 6.32x107
p-value 6.34x107 1.94x107*

Specific parasites

Table 2 shows the different gastrointestinal parasites average distribution in goats and sheep. Overall, the total
parasite load is higher in goats than in sheep, for 24,888.90 OPG and 12,444.45 OPG, respectively. Thus, for these
specific parasites, there was a greater parasite pressure on goats, than sheep. In goats, the dominant parasites were
Strongylus, estimated at 15,555.56 OPG, followed by Chabertia, and Dicrocoelium, each with an average load of
4,666.67 OPG. In contrast, Fasciola and Toxocara were observed only in sheep, with a parasite load of 7,777.78 and
4,666.67 OPG, respectively, suggesting a specificity linked to grazing methods or ecological conditions.
Furthermore, certain parasites absence in one or other species indicates a non-homogeneous parasite distribution
between goats and sheep.

Table 2. Parasites specific to either goats (Capra hircus) or sheep (Ovis aries).

Parasites Capra hircus Ovis aries Grand Total
Chabertia 4,666.67 4,666.67
Dicrocoelium 4,666.67 4,666.67
Fasciola 7,777.78 7,777.78
Strongylus 15,555.56 15,555.56
Toxocara 4,666.67 4,666.67
Grand Total 24,888.90 12,444.45 37,333.35
DISCUSSION

This study assessed the status of parasitic infestation in young goat (Capra hircus) and lambs (Ovis aries) after
three-month period without any chemical anthelmintic drug administration. The results highlighted a high parasitic
pressure in both species, dominated by coccidia and gastrointestinal strongyles, particularly Trichostrongylus. The
observed coccidia parasite loads were particularly high in both species, with significantly higher values in sheep
than in young goats. This coccidia dominance is consistent with observations reported in young small ruminants
raised under extensive or semi-intensive conditions, where environmental hygiene and close quarters promote
sporulation and the oocysts transmission (Abdul-Rahman et al., 2022; Chartier et al., 2012). Coccidia of Eimeria
genus are recognized as major parasites of young ruminants, capable of causing severe digestive disorders, stunted
growth, and increased mortality in cases of heavy infestation (Mhoma et al., 2011). The very high infestation rates
observed in this study suggest a lack of effective natural regulation after the cessation of chemical treatments,
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confirming the protective but temporary role of synthetic anthelmintic drugs. Furthermore, gastrointestinal
strongyles, particularly Trichostrongylus, were also found at high levels, with significantly higher infestation rates in
sheep (Dey et al., 2021). These parasites are among the most widespread in small ruminants in tropical areas, where
climatic conditions favor the development and survival of infective larvae on pastures (Abdul-Rahman et al., 2022;
Dey et al., 2021).

The results indicated that sheep have higher average parasite loads than young goats for coccidia and
Trichostrongylus. This difference could be explained by distinct feeding behaviors. Indeed, sheep graze primarily
close to the ground, which increases their exposure to infective larvae and oocysts present in pastures, while goats
adopt a more selective behavior and exploit the shrub layer more extensively (Kimeli et al., 2025). However, for
certain specific parasites such as Strongylus, Chabertia, Dicrocoelium, and Toxocara, the overall parasite load
appears higher in young goats. This observation could be related to differential susceptibility between species, the
animals’ age, or their immune status. In young goats, acquired immunity against certain parasites is often
incomplete, which promotes persistent infestations (Chartier and Paraud, 2012). There was a specific presence of
Fasciola in sheep. The exclusive detection of Fasciola in sheep is a notable result, because it is a zoonotic disease.
This parasite is closely linked to the presence of wetlands favorable to the development of its intermediate host
Lymnaea spp. Looking at the sheep, due to their grazing methods and their greater presence in low-lying and humid
areas, are generally more exposed to fascioliasis than goats (Mas-Coma et al., 2009). This specificity confirms the
influence of ecological and behavioral factors on the parasites’ distribution. The overall results highlighted that
discontinuing chemical anthelmintic treatments, quickly expose herds to massive infestations. These observations
corroborate numerous studies reporting a resurgence of parasites after treatment interruptions, particularly in
extensive tropical livestock systems (Abidi et al., 2020). In this context, the search for non-synthetic alternatives is
crucial. These natural and sustainable approaches may include plants with anthelmintic properties due to their high
condensed tannin contents, nutraceutical plant extracts. For instance, plants like Cassia occidentalis, Acacia
auriculiformis (Koné et al., 2025) and Leucaena leucocephala (Kekou et al., 2025) are reported to have important
condensed tannin contents, and antibiotic properties. In the aim to ensure a sustainable pasture management, and
improved livestock practices, these plant part uses in animal feeds could be essential in animals’ mortality reduction.
In fact, some studies have shown that certain plants rich in phenolic compounds and alkaloids can reduce parasite
loads in small ruminants (Kekou et al., 2025; Kimeli et al., 2025).

Conclusion

After 3 months without any anthelmintic drug administration, the study assessed the gastrointestinal parasite
loads in young goats and lambs. Some fresh feces were collected in the rectums of 6 lambs and 6 young goats. Using
McMaster slide, the study revealed intense parasitic infestation in the animals after 3 months without any
anthelmintic treatment, dominated by coccidia and strongyles. The differences observed between sheep and goats
highlighted the importance of feeding behavior and the environment in parasite dynamics. These results justify
further research into alternative gastrointestinal parasite control strategies adapted to the realities of tropical
livestock systems. It could be appropriate to add some plant parts rich in condensed tannin, like the leaves in the
animal feeds.
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