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Abstract

Parasitism remains a challenge in the effective and efficient management of ruminant livestock. Among the different
approaches proposed for a better management of these different ruminant parasites, the present work carried out on
the farm of the Faculty of Agronomic Sciences (FSA) located in Sékou, focused on the effectiveness of the annual
mugwort powder (Artemisia annua) on gastrointestinal nematodes (Nematoda) of cattle. The coprological analyses
were made at the Laboratory of Ethno pharmacology and Animal Health (LESA) in a population of eighteen (18) animals,
divided in 2 groups with treatment and one without treatment.

The result after treatment showed that the Artemisia annua powder significantly reduced the excretion of nematode
eggs. It is noted that the more the animals are infested the faster there is a decrease in egg excretion.
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1. Introduction

In Benin, cattle breeding is mainly based on the exploitation of pastures. Different parameters such as temperature,
humidity, food, hygiene and diseases (viral, bacterial, fungal and parasitic), etc affect this practice. Its main consequence
is parasitism, being the limiting factor of cattle breeding in countries with tropical climate [1, 2]). Indeed, parasites
(internal and external) of cattle are the recurring problem of grazing animals. The most common symptoms of nematode
infection are loss of appetite, mucosal inflammation, diarrhea, loss of body mass, and death [3, 4]. A high infection rate
can lead to reduced food intake, loss of condition, tissue damage, weight loss, skin scaling, and ultimately death [5]. In
addition to mortality, another major effect of high infection levels is decreased production in animals surviving the
infection [4].

Commercially available anthelmintics have reduced the aggressiveness of the disease [6]. However, they are synthetic
in nature [7]. Besides, many authors will note the scarcity and high cost of treatment products for these parasites with
an increasing demand for natural production without drugs or chemicals [6, 8, and 9]. Also, repeated administration of
anthelmintic drugs is necessary to treat internal parasites [10, 11].

In addition, some parasites have developed resistance to antiparasitic drugs. Due to these constraints, Artemisia
appears in the local pharmacopoeia as an effective product in the fight against parasitic diseases in domestic animals
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[12], the treatment of cough and cold [13, 14], malaria and bilharzia (Artemisia herba-alba) and Haemonchus contortus
infestation in goats [15].

Therefore, the present study proposes to evaluate the antiparasitic efficacy of Artemisia annua on cattle reared in
extensive rearing system. Specifically, it analyzes the influence of Artemisia annua on bovine gastrointestinal parasites
(nematodes).

2. Material and methods

The present study was conducted under the conditions of an extensive breeding system where the animals are taken to
pasture during the day and return to the barn in the evening. The animals were kept in the breeding premises of the
Faculty of Agricultural Sciences in the town Sekou (30 km from the capital, Cotonou) for a period of 4 months. It was
carried out on 108 cattle resulting from the cross between the Borgou and Lagoon breeds. At the beginning of the
experiment, a coprological analysis was carried out to evaluate the level of parasite excretion by the animals. This has
allowed the reasonable constitution of homogeneous groups of animals (36 in total) according to the degree of
infestation for a better evaluation of the variation after treatment.

2.1. Experimental conditions

The animals selected for the study were not isolated. In order to distinguish those animals in the herd, they were marked
with a rope.

The coprological analyses were carried out in the Laboratory of Ethno pharmacology and Animal Health (LESA).

2.2. Experimental set up and treatment

The experimental set up was based on two factors: the use or not of Artemisia annua powder. To carry out this study,
three groups of 12 animals in each of them were formed:

e Group 1 was composed of animals treated with Artemisia powder (T1) at a dose of 100 g per animal twice in a

fortnight.

e Group 2 was composed of animals treated with Artemisia powder (T2) at a dose of 80 g per animal twice in a
fortnight.

e Group 3 was made up of animals that had not received any treatment (T0) and thus represented the control
group.

The Artemisia annua plant used for this study was harvested, chopped and then dried in the shade for a period of 21
days. In order to extract all the moisture from the plant and facilitate milling, the pre-dried plant was put in an oven for
24 hours. It was then crushed and powdered to make it easier for animals to take. The obtained powder is packaged in
plastic bags to avoid their rewetting.

The treatment of the animals with the powder of Artemisia annua was done twice in two weeks.

To ensure the total uptake of the powder by the animals, it was diluted in a small amount of water and then directly
administered to the animals.

2.3. Parasitological method and experimental monitoring

Quantitative coprological analyses were performed on 7 days before the beginning of treatment. These same analyses
were repeated on 7, 14 and 21 days after treatment to see the evolution or decrease of nematode eggs in the feces. 3
different samples (S1, S2 and S3) in each animal for each test were used.

The observation of parasite eggs was done by the Mini-FLOTAC method. The Mini-FLOTAC is a new method developed
by Cringoli et al. (2010). It has an upper part that is rotated for observation under a microscope. It leaves only a very
thin film to observe, which greatly increases reading comfort. For this technique, 2 grams of tailings were taken and
mixed with 18 ml of the flotation solution (NaCl), using a dilution ratio of 1:10. This solution was prepared in the Fill
FLOTAC.

173



GSC Biological and Pharmaceutical Sciences, 2022, 19(01), 172-177

The Mini-FLOTAC technique was developed by Cringoli et al. (2010). In fact, this method is based on the use of the Fill-
FLOTAC (collector allowing the homogenization of the droppings in the flotation liquid and the filtration of the
homogenate) and the Mini-FLOTAC (reading disk with 2 compartments of 1 ml).

Figure 1 The Mini-FLOTAC () and the Fill-FLOTAC (b)

The mini FLOTAC is slightly tilted, giving then access to the first compartment which has been filled until a slight
meniscus is formed. For the second counting compartment the process was repeated, swerving the receptacle until the
reading disc was formed.

However, for the Analytical Sensitivity Calculation, one egg found is equivalent to 5 eggs per gram of residue (OPG). If
no eggs are found, the residues contain 0 < 10 OPG.

OPG Mini FLOTAC = quantity of eggs found x 5.

2.4. Statistical analysis

For the realization of the statistical analyses two software were used. The software Excel 2016 was used as database
for the recording of the data and the calculation of the averages as well as the standard deviations.

To study the normality of the physico-chemical parameters, the non-parametric test of Kruskal wallis was practiced.

3. Results

During all the period of the test there was the excretion of eggs of parasite. The Artemisia annua powder has had
regressive effect on the parasites but could not totally eliminate the nematodes.

Descriptive analysis of the data is represented in table 1. The comparison of parasitism’s results according to the
treatments revealed a significant difference between the averages. This leads us to check the normality of the database
variables.

About the initial OPG and OPG of the 3 control tests, the Krulkal wallis test shows that there is no significant difference
between the treatments and the repetitions except for a difference noticed on the repetitions (p-values=0.01114) in the

1st control test.

The pairwise comparison analysis shows that there is a significant difference between the repetitions S3=1296.33, S2=
538.33 and S1=511.45.
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Table 1 OPG (eggs per gram) in the animals before (OPG initial) and after treatment on 7th, 14th and 21st day
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respectively (OPG control 1, 2, 3)

Groups | Samples | OPG initial OPG control 1 OPG control 2 OPG control 3
T1 S1 389,17+31,50 319,17+ 21,22 240,83+ 8,5 196,67+ 6,01
n=12 S2 687,50+55,33 444,17+53,9 378,33+ 18,06 318,33+ 18,92
S3 3250,00+652,24 1485+253 1031,67+117,82 703,33+ 84,52
Mzm 1442,22+246,35 749,44+109,38 550,27+48,12 406,11+36,48
S1 371,67+45,86 323,33+ 23,79 294,17+ 19,9 236,67+ 16,91
T2 S2 722,50£53,89 506,67+30,76 377,5£12,16 317,50+ 11,88
n=12 S3 2453,33+528,14 1156,67+294,4 554,17+ 100,64 399,17+ 61,96
Mzm 1182,5+209,3 662,22+116,31 408,61+44,45 317,78+30,25
TO S1 310,83+23,07 903,33+31,87 1482,5+ 98,14 1562,50+ 92,08
n=12 52 709,17+52,27 1202,5£129,7 | 1886,67+ 113,06 | 1950+ 106,93
S3 2081,67+386,45 | 2531,67+ 395,98 | 3043,33+ 412,77 | 3436,67+ 566,41
Mzm 1033,89+153,93 | 1545,83+185,85 2137,5+208 2316,39+255,14

We also analyzed the dynamics of change in the average OPG in each group (graph 1)

2500
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Figure 1 Dynamics of change in the average OPG in each group

There is evidence about the effectiveness of Artemisia annua powder on the excretions eggs and there was no significant
difference between the treated groups. However it's necessary to emphasize that the treatment with 100 g showed more
decrease in the excretions eggs between OPG initial and OPG control 1. Despite the approximately same OPG initial in
the groups, OPG control 1 in TO was 2 and 2, 33 times higher than in T1 and T2 respectively. At the same time OPG
control 2 in TO was 3,88 and 5,23 times higher than in T1 and T2 respectively, as well as OPG control 2 in TO - 5,7 and
7,29 times higher than in T1 and T2 respectively.

4. Discussion

Qualitative microscopic examination of collected feces revealed gastrointestinal infestations in all the studied animals.
This prevalence of gastrointestinal helminths would be related not only to the fact that the identified parasites are
common in ruminants, but also to poor husbandry conditions and lack of veterinary monitoring [16]. In addition to this,
in southern Benin, the highest parasite densities are observed during the wet season, and this study was conducted in
the wet season.
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Leaves have always been used as a life form against eggs, larvae and adult worms of gastrointestinal parasites compared
to trees and shrubs. The predominance of leaves over other life forms could be attributed to their easy availability and
high efficacy against various ailments compared to shrubs and trees [17]. Leaves are widely used in folk medicines all
over the world and contain a large number of active compounds responsible for their high efficacy and, therefore, are
preferred by scientists and traditional healers [18].

A positive effect was observed following the treatment of animals with Artemisia annua powder. It was noticed that the
use of Artemisia annua powder at any dose caused a very pronounced decrease in nematodes levels. This decrease is
more noticed when the parasite density is much higher. The more animals are infested, the more effective the powder
is. The Artemisia annua powder did not eliminate all the nematodes. This could be explained by the loss of certain
properties of the plant during its transformation into powder. Considering that the methods used for this
transformation are very mechanical, a possible bad manipulation can be suspected. It has been noticed that the powder
did not have an abrupt effect on the nematodes. The decrease in parasite load occurred over time but not all at once.
These results are comparable to those of Ademola 10 [19] on the use of Khaya senegalensis extract in the control of
gastrointestinal parasites of Fulani sheep in Nigeria. The Artemisia annua powder has a parasitic load reduction effect
over time. This is contrary to the study of Dereje Tadesse in 2009 [20] on the ovicidal and larvicidal activities of crude
extracts of Maesa lanceolata and Plectra thus punctatus against Haemonchus contortus, in which the inhibition of eggs
was done at 100% [20].

It is possible that Artemisia annua powder can over time have a total eliminating effect on parasites if the powder is
obtained scrupulously, and in some better conditions than our study and if the research can identify the right dose per
animal.

The anthelmintic activity demonstrated by Artemisia annua powder against gastrointestinal nematodes of cattle in this
study has a significant importance considering the global emergence of anthelmintic resistance. Based on the results
obtained in this study, it can be concluded that Artemisia annua powder showed significant anthelmintic activity at
different concentrations. This plant is readily available in the south of the country, where it can be easily accessed by
local farmers.

5. Conclusion

This study shows that the use of Artemisia annua powder has a positive effect on gastrointestinal nematodes in cattle.

Indeed, the two doses (80 gand 100 g) led to a reduction of the nematodes in cattle. However, it did not totally eliminate
them. This would be due to a slight loss of efficiency during the treatment of the Artemisia annua powder.

Considering all the constraints of Beninese livestock farming, these results can be a source of hope for a better
management of the health of domestic animals. However, there are some challenges to overcome before the large-scale
use of annual mug wort in livestock production. These include the popularization of this species by making available
seeds adapted to our agro ecological conditions.

Research needs to focus on the optimal dose and the frequency of administration in a year to avoid side effects that may
occur.
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