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Abstract 

Nowadays, cattle breeding is a major economic issue throughout the world. However, gastrointestinal nematode 
parasitism remains a major sanitary threat on a global scale, affecting animal health, farm productivity and the well-
being of farmers. Until recently, chemical anthelmintics occupied a prominent place in the fight against these parasites. 
But some of them have developed resistance to antiparasitic drugs. The objective of this study is to compare the 
anthelmintic effects of commercial albendazole (8.3 mg/kg body weight) and annual mugwort (Artemesia annua, 100 
mg and 150 mg) powder on gastrointestinal roundworms in cattle. Lots of animals were formed in a population of 92 
animals, and underwent different treatments: with albendazole and with annual mugwort powder. The results showed 
that the artemesia annua powder has a strong inhibition on the nematodes but failed to eliminate them completely. 
Albendazole, for its part, showed a very effective effect with a 100% elimination of nematodes. These results highlight 
the possibility of using annual mugwort as an alternative to albendazole on farms.  
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1. Introduction

The control of ruminant strongylosis has traditionally relied on the repeated administration of synthetic anthelmintic 
molecules. An ideal anthelmintic drug can be defined as a treatment that is multivalent, non-toxic, rapidly eliminated by 
the host, easy to administer, and reasonably priced. For many years, synthetic anthelmintics have been effective. 
However, the use of these molecules is now encountering more and more limitations. 

Synthetic anthelmintics are generally metabolized in the animal's digestive tract or by the liver after absorption [1]. The 
majority of those molecules are then found in the feces, in varying amounts, in the active form, or as metabolites. For 
the past 20 years, studies have been conducted on the activity of these drugs or their metabolites on the functioning of 
the grassland ecosystem and on their possible consequences for certain biotic components [1, 2, 3, 4]. 

In general, the first cases of resistance to anthelmintics appear about 10 years after the first use [5, 6]. 

Moreover, cases of multiple resistances have been detected since the 1980s in Australia, South Africa, and New Zealand 
[5, 7, 8, 9], in Southeast Asia [10], and recently in Europe [11]. 
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For small ruminants, the prevalence of resistance to the 3 main families of synthetic anthelmintics now involves all 
species of gastrointestinal nematodes [5, 12, 13].  

For a long time, cases of resistance were absent in cattle, but they are increasingly being reported [5, 13]. Like other 
countries in the West African sub-region, the control of gastrointestinal nematodes in Benin is mainly based on the use 
of albendazole [14]. However, in tropical Africa, particularly in the Democratic Republic of Congo [15], Ethiopia [16], 
Gambia and Senegal [17] studies have shown that the repetitive use of albendazole for more than 40 years has led to the 
phenomenon of resistance of gastrointestinal parasites. 

In order to maintain the efficacy of synthetic anthelmintic treatments and to reduce the emergence and spread of 
resistance, it has become necessary to use these molecules in a more rational manner, and to resort to other alternative 
control methods [18].  

 One of them could be the use of plants for the treatment of animal diseases. Plants are available and inexpensive [14], 
and their use to treat animal diseases has remained a common practice among farmers despite the development of 
chemotherapy [19].  

Artemisia annua is widely used in traditional medicine against malaria, and artemisin, one of its active ingredients, is 
found in several pharmaceutical products. The plant also has antioxidant, antibacterial and antiparasitic properties [20, 
21, 22]. Artemisia annua contains a wide range of bioactive components that could be highlighted in different parts of 
the plant [23]. These compounds include flavonoids, coumarins, steroids, phenolic compounds, purines, lipids, aliphatic 
compounds, monoterpenoids, triterpenoids, and sesquiterpenoids [23, 24]. Some of these compounds may also play a 
role in the antiparasitic action of the plant [24].  

Albendazole is an active molecule on gastrointestinal nematodes, respiratory nematodes (Menzies, 2010; Sabater, 
2012), flukes and the adult sheep tapeworm, Moniezia (Menzies, 2010). It also has action on eggs and hypobiotic 
gastrointestinal nematodes (Menzies, 2010).  

Therefore, the present study proposes to compare the antiparasitic effects of Artemisia annua with those of albendazole 
in cattle reared under extensive rearing system. 

2. Material and methods 

2.1. Study area  

The study was carried out in the breeding farm of the Faculty of Agricultural Sciences, precisely in the village of Sekou, 
30 km from Cotonou. 

2.2. Biological material  

The study was conducted on a herd of 92 animals resulting from a cross between the Borgou and Lagoon races. After a 
coprological analysis, homogeneous lots of animals according to the degree of infestation were formed in a purposive 
way, for a better evaluation of the variation after treatment.  

The used plant material was Artemisia annua, a plant widely used in traditional African human and veterinary 
pharmacopoeia [25]. 

2.3. Methods  

The Artemisia annua plant used in this study was harvested, chopped and then shade dried for a period of 21 days. It 
was oven dried for 24 h. After that, it was reduced to powder using a BROITER CADET Plant grinder and stored in plastic 
bags to avoid rewetting. 

2.4. Experimental set-up and treatment 

The experimental set-up consisted of three groups of animals of fifteen subjects per group. The animals of the same 
batch were identified with a specific-colored string. Each group received a given treatment and the different treatments 
were administered orally. 
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 group 1 was composed of animals treated with Artemisia powder (T1) at a dose of 100 g per subject twice in 
two weeks. 

 group 2 was treated with Artemisia powder (T2) at a dose of 150 g per subject twice in two weeks. 
 group 3 was treated with Albendazole (T3) at a dose of 8.3 mg/kg of body weight at the beginning of the 

experiment. 

During the test, the animals had́ natural pasturé. Sévén days béforé thé start of thé trial, thé parasité status of the animals 
was determined through coproscopy (fecal count). Individual fecal samples from the rectum were taken on the 7th, 
14th, and 21st days after treatment, placed in bags, and transported the same day to the Laboratory of 
Ethnopharmacology and Animal Health (LESA) of the Faculty of Agricultural Sciences of the University of Abomey-
Calavi. 

The observation of parasite eggs was done by the Mini-FLOTAC method. 

2.5. Statistical analysis 

Excel 2016 software was used as the database for recording data and calculating means as well as standard deviations.  

The non-parametric test of Kruskal wallis helped in the study of the normality of the physicochemical parameters.  

3. Results  

At the beginning of thé tést, thé préséncé in thé fécés of éggs of thé parasités was notéd́ in all batchés. Thé réduction of 
egg excretion, which allows evaluating the variation of the level of excretion of parasite eggs of an instant (t) compared 
to a previous situation was appreciated through the rate of reduction (R). 

During the whole duration of the trial, we had the excretion of parasite eggs. In the lot that received Artemisia annua 
powder, we noted a remarkable parasite regression over time, but the total elimination of nematodes did not occur. In 
the lot that received albendazole, on the other hand, a 100% elimination of nematodes was noted.  

Descriptive analysis of the data is shown in table 1  

Table 1 OPG (eggs per gram) in the animals before (OPG initial) and after treatment on the 7th, 14th, and 21st day 
respectively (OPG control 1, 2, 3)  

Groups Samples  OPG initial OPG control 1 OPG control 2 OPG control 3 

 

T1 

n=15 

 

S1 412.85±39.30 322.17± 25.47 212.33± 8.5 153.06± 6.01 

S2 555.10±47.13 391.22±44.9 311.33± 21.06 235.13± 17.22 

S3 2956.15±314.24 1117±176 889.17±101.62 632.33± 7.17 

M±m 1308.03±133.55 610.13±82.12 470.94±43.72 340.17±31.8 

T2 

n=15 

S1 371.67±45.86 213.17± 18.79 98.06± 11,3 55.67± 4.11 

S2 622.50±56.19 47113±33.16 213.5± 18.66 93.4± 8.8 

S3 2015.33±451.44 875.43±78.11 414.17± 86.14 112.17± 4.23 

M±m 1003.16±184.49 519.91±116.31 241.91±38.7 87.08±18.04 

T3 

n=15 

S1 339.17±35.01 0 0.833±0.833 5.83±4.17 

S2 705.83±54.90 0 0.833±0.833 7.5±5.12 

S3 2377.5±515.17 0 0 3.33±1.67 

M±m 1140.83±201.69 0 0.555±0.555 5.55±3.65 

 

We also analyzed the dynamics of change in average OPG in the studied groups (figure 1). 
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There was no significant difference between the initial OPG in the treated groups. In T1 and T2 each new dose of 
artemesia has significantly reduced OPG, while in T3 only one dose of albendazole was enough to eliminate all 
nematodes. However, it is necessary to emphasize that the treatment with 150 g showed a greater decrease in excreted 
eggs between the initial OPG and the control OPG 3 than T1 – by 11.52 times and 3.84 times respectively. The reduction 
in OPG control 1 is similar in T1 and T2 – 2.14 and 1.93 times, respectively. The effect of 150 mg of artemesia powder 
after the third administration was almost close to that of albendazole.  

In our study, the efficacy of albendazole against bovine gastrointestinal parasites was very high, above 95% in all 
controls. 

 

Figure 1 Dynamics of change in the average OPG in the groups 

4. Discussion 

At the beginning and throughout the test, all cattle were infected with gastrointestinal nematodes. According to Achi et 
al [26], the nematode population was statistically significantly related to the number of eggs in the feces. This prevalence 
of gastrointestinal helminths is thought to be related to the fact that in the benign south, the highest parasite densities 
are observed during the wet period (rainy season), during which this study was conducted [27, 28]. 

These parasites are responsible of important economic losses, through pathologies, mortalities, or growth delays that 
they cause [29, 30, 31]. 

Artemesia annua leaves caused a significant reduction in OPG from the 2nd control onwards. This high leaf activity could 
probably be explained by the fact that leaves are the main site of biosynthesis and storage of active principles 
responsible for the biological properties of plants [32]. These findings concur with those of several authors on the use 
of plant leaves on egg hatch and larval stages of H contortus [33, 34, 35]. The use of Artemesia annua, in traditional 
therapy as an anthelmintic for cattle in veterinary pharmacopeia to combat intestinal worms and gastrointestinal 
disorders [25] by livestock farmers is therefore justified.  

However, the reduction rates by artemesia annua powder were lower than that of albendazole. Only after the third dose 
of 150 mg artemesia was able to demonstrate an efficacy comparable with albendazole effect. Our results support the 
conclusion of Githiori et al. [36] that herbal remedies have, in most cases, lower reductions in parasitism levels than 
synthetic anthelmintics in in vivo control tests. Nevertheless, it must be recognized that in this study, the methods used 
for processing Artemesia annua were very mechanical. 

The inferiority of inhibition in relation to albendazole on egg excretion does not therefore correspond systematically to 
a lack of efficacy. The possibility that Artemisia annua powder could have a total elimination effect of parasites with time 
is strong if the conditions of powder reduction are improved and if the research manages to identify the right dose per 
animal. 
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5. Conclusion 

This study has allowed demonstrating an anthelmintic activity in vivo of artemesia annua in cattle, especially on 
gastrointestinal nematodes. It, therefore, allows us to affirm that the use of this plant by farmers as an anthelmintic for 
ruminants is justified; and that in a farming environment, the leaves seem to be effective and are able to replace 
synthetic molecules to avoid the resistance observed during the repeated use of these molecules. 

All these results are a basis for further research to contribute to the development of a therapeutic approach based on 
artemesia annua in farm animals.  

Therefore, further research is needed on the mode of action of the plant in ruminants and the effective dose. We believe 
that nutritional potential and other effects will need to be determined, as compounds active against internal parasites 
sometimes have anti-nutritional effects, such as reduced feed intake and performance. Studies also need to address the 
definition of LD50 for the determination of acute systemic toxicity of Artemesia annua powder in mice, the duration of 
treatment, and the persistence of the product in the cattle body. 

Compliance with ethical standards 

Disclosure of conflict of interest  

No conflict of interest.  

References 

[1] MAC KELLAR, Q. A. "Ecotoxicology and residues of anthelmintic compounds." Vet. Parasitol 72 (1997): 412-435. 

[2] Williams, J. C. "Anthelmintic treatment strategies: current status and future." Veterinary Parasitology 72.3-4 
(1997): 461-477. 

[3] Jensen, John, Paul Henning Krogh, and Line E. Sverdrup. "Effects of the antibacterial agents tiamulin, olanquindox 
and metronidazole and the anthelmintic ivermectin on the soil invertebrate species Folsomia fimetaria 
(Collembola) and Enchytraeus crypticus (Enchytraeidae)." Chemosphere 50.3 (2003): 437-443. 

[4] Eržén, Névénka Kožuh, ét al. "Dégradation of abaméctin and doraméctin on shéép grazéd 
pasture." Ecotoxicology 14.6 (2005): 627-635. 

[5] Kaplan, Ray M. "Drug resistance in nematodes of veterinary importance: a status report." Trends in 
parasitology 20.10 (2004): 477-481. 

[6] Waller, P. J. "From discovery to development: current industry perspectives for the development of novel 
methods of helminth control in livestock." Veterinary parasitology 139.1-3 (2006): 1-14. 

[7] Pomroy, W. E., et al. "Multiple resistance in goat-derived Ostertugia and the effkacy of moxidectin and 
combinations of other anthelmintics." New Zealand Veterinary Journal 40.2 (1992): 76-78. 

[8] Urquhart, G. M., et al. "Veterinary entomology." Veterinary parasitology 2 (1996): 140-143. 

[9] Besier, Brown. "New anthelmintics for livestock: the time is right." Trends in parasitology 23.1 (2007): 21-24. 

[10] P. Chandrawathani, M. Adnan, P.J. Waller, Anthelmintic resistance in sheep and goat farms on Peninsular 
Malaysia, Veterinary Parasitology,Volume 82, Issue 4,1999, Pages 305-310. 

[11] Yue, C., Coles, G.C. and Blake, N. (2003). Multiresistant nematodes on a Devon farm. Vet. Rec. 153, 604 

[12] Jackson, F. and Miller, J. (2012). Alternative approaches to control: quo vadit? Vet. Parasitol. 139 (4), 371-384 

[13] Wolstenholme, A.J., Fairweather, I., Prichard, R.K., Samson-Himmelstjerna, G. and Sangster, N.C. (2004). Drug 
resistance in veterinary helminths. Trends Parasitol. 20 (10), 469-476. 

[14] Hounzangbe-Adote MS, Zinsou FE, Affognon KJ, Koutinhouin B, N'diaye MA, And Moutairou K: 2001. Antiparasitic 
efficacy of papaya (Carica papaya) seed powder on gastrointestinal strongyles of Djallonke sheep in southern 
Benin. Revue Élev. Méd. vét. Pays trop. 54 (3- 4): 225-229.  

[15] Okombe E. V., Pongombo S. E. W. 2013. Suspicion of benzimidazole resistance in goat gastrointestinal strongyles 
in Lubumbashi, DR Congo. Int. J. Biol. Chem. Sci. 7: 2426-2433. 



World Journal of Biology Pharmacy and Health Sciences, 2022, 10(01), 061–066 

66 

[16] Furgasa W., Negesse M., Anwar H. 2017. [Detection of Anthelmintic Resistance in Gastrointestinal Nematodes of 
Small Ruminants in Haramaya University Farms]. East Afr. J. Vet. Ani. Sci. 1: 13-18. 

[17] Bâ H., Geerts S. 1998. Benzimidazole resistance in gastrointestinal nematodes of small ruminants in The Gambia 
and Senegal. Rev. Elev. Med. Vet. Countries Trop. 51: 207-210. 

[18] Getachew T, Dorchies P, And Jacquiet P: 2007. Trends and challenges in the effective and sustainable control of 
Haemonchus contortus infection in sheep. Review. Parasite, 14, 3-14  

[19] Ake Assi Y A: 1992. Contribution to the census of plant species used for zootechnical and veterinary purposes in 
West Africa. Thesis of veterinary doctor defended on December 18, 1992 at the University Claude Bernard-Lyon, 
234 p ;  

[20] Kone MW and Kamanzi A K: 2006. Ethnobotanical inventory and evaluation of the anthelmintic activity of 
medicinal plants used in Ivory Coast against intestinal helminthiasis. Pham. Méd. Trad. Afr. Vol. X/V: 55-72.  

[21] Menzies P: 2010. Manual for the control of internal parasites of sheep. Ontario Veterinary College, University of 
Guelph, 64 p  

[22] Sabater F: 2012. Determination of an effective dose and a toxic dose of condense tannins in the control of 
digestive strongylosis in goats. Veterinary doctoral thesis, École Nationale Vétérinaire de Toulouse, 137 p.  

[23] Real M. F., Gauder P., Iglesia E. J., Schillings E., Serderidis S. and Stouvenakers G. 2014. Study of the possibilities 
to develop organic broiler production through the use of annual sagebrush. (Group project), Gembloux agro 
Biotech, University of Liege, pp 35. 

[24] Mergeai G., 2014. Artemisia annua, a hope for controlling major parasitic diseases in sub-Saharan Africa? 
(Editorial). Tropicultura, 32(1): 1-2. 

[25] Kone MW and Kamanzi A K: 2006. Ethnobotanical inventory and evaluation of anthelmintic activity of medicinal 
plants used in Côte d'Ivoire against intestinal helminthiasis. Pham. Méd. Trad. Afr. Vol. X/V: 55-72. 

[26] Achi Yl, Zinsstag J, Yao K., Yeo., Dorchies P: 2003. Epidemiology of helminthoses of sheep and goats in the 
savannah region of northern Côte d'Ivoire.  

[27] Lelong F., Roose E. 1986. The natural vegetation of West Africa. Bull. Soc. Geol. Fr. 39: 173 - 193. 

[28] Emanfo A. S. A., Komoin-Oka C., Koné M. W., Esmel M. E. 2016. Profile of gastrointestinal parasites of goat in 
southern and central Côte d'Ivoire. Int. J. Innov. Sci. Res. 26: 459-475. 

[29] Kaufmann J. 1996. [Parasitic infections of domestic animals: a diagnostic manual, Birkhäuser Verlag, Basel, 
Switzerland. 423 p. Lelong F., Roose E. 1986. The natural vegetation of West Africa. Bull. Soc. Geol. Fr. 39: 173 - 
193. 

[30] Chartier C, Itard J, Morel P C. 2000. Précis de parasitologie vétérinaire tropicale. Tec et Doc Lavoisier, France, 796. 

[31] Briot E. 2009. Diseases of the digestive system of goats. Doct. thesis, Veterinary School of Alfort, France, 163 p. 

[32] Bitsindou M: 1996. Surveys of traditional phytotherapy in Kindamba and Odzala (Congo) and analysis of 
convergences in the use of medicinal plants in Central Africa. Doctoral thesis. Université Libre de Bruxelles, 482 
p.  

[33] AlawaCBI,AdamuAM,GefuJO,AjanusiO J,AbduPA,ChiezeyNP,AlawaJN, And Bowman DD: 2003. In vitro screening 
of two Nigerian medicinal plants (Vernonia amygdalina and Annona senegalensis) for anthelmintic activity. 
Veterinary Parasitology, 111: 73-81.  

[34] Fall D, Sambou B, Seck M, Wélé A, Ndoye I, Gleye C, And Laurens A: 2008. Enhancing the anthelmintic activity 
roots of Annona sengalensis. Dakar Med 2008; 53(1): 61-7.  

[35] Okhale SE, Akpan E, Fatokun OT, Esievo KB, And Kunle OF: 2016. Annona senegalensis Persoon (Annonaceae): A 
review of its ethnomedicinal uses, biological activities and phytocompounds. Journal of Pharmacognosy and 
Phytochemistry 2016; 5(2): 211-219  

[36] Githiori JM, Athanasiadou S and Thamsborg SM: 2006. Use of plants in novel approaches for control of 
gastrointestinal helminths in livestock with emphasis on small ruminants. Veterinary Parasitology, Volume 139, 
Issue 4, pp 308-320  

[37] Sangster N. C., Gill J. 1999. [Pharmacology of anthelmintic resistance. Parasitol. Today, 15: 141-146. 

[38] Sangster N. C. 2001. [Managing parasiticide resistance] Managing parasiticide resistance. Vet. Parasitol, 98: 89-
109. 


