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Abstract 
In the current review, the focus will be applied to the mechanism of actions that are related 

to some anthelmintic medicines used for the treatment of gastrointestinal parasites of camels. 

This interesting subject is appealing because the importance of the host itself, camel, in 

providing relevant-region people in the world with milk, meat, and sometimes performance 

activities via camel races especially such races that are held in Arab Gulf region. The other 

aspect is that the huge economic and health losses that are generated by these infestation to 

camels. According to a study from Al-Diwaniyah City, Iraq, 86.36% of the tested camels were 

infested with different genera of GIT parasites such as Fasciola spp, Eimeria spp, 

Cryptosporidium spp, Nematodirus spp, Trichostrongylus spp, Moneizia spp, and Trichuris 

spp. In principle, some anthelmintic medicines generate undesired effects on the nematode-

neuromuscular system. Some agents, such as benzimidazoles, bind to the -tubulin in the 

parasite leading to microtubule-polymerization deactivation and finally death of the parasitic 

cells.    
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Introduction  
Camels, Camelus dromedaries, are 

considered important animals in the relevant 

regions of the world, they tolerate hot and 

tough climates such as dessert. Many 

countries in Arab and Africa regions rely on 

the consumption of camel-based products, 

they provide people with milk, meat, and 

hide-based materials used in the industries of 

clothing (1–5). About the geographical 

presence of these interesting animals, regions 

in Africa have the largest proportion, 85%, of 

camel population in the world, 25.89 million 

(7). Maintaining and growing up such 

populations of camels need to provide them 

with suitable management (8). However, 

these animals are affected by host-specific 

diseases caused by different infectious 

agents, and GIT parasites represent a 

significant part of these causative agents. 

Regarding these parasites, Haemonchus, 

Nematodirella, Nematodirus, 

Trichostrogylus, Strogyloides, Ostertagia, 

Marshallagia, Cooper a, Trichuris, and 

Camelostrongylus are considered as the 

major nematodes that induce these parasitic 

infections in the GITs of camels. Moreover, 

the increase of these infections are recorded 

in rainy periods more than that in summer 

(8). The clinical manifestation of these 

infections are characterized by the presence 

of loss of appetite, weight decrease, hair-coat 

disorders, anemia, edemas of limbs, and 

well-noticed pica (8). In Iraq, some GIT 

parasites that infect camels are Fasciola spp, 

Eimeria spp, Cryptosporidium spp, 

Nematodirus spp, Trichostrongylus spp, 

Moneizia spp, and Trichuris spp (9). Some 

agents, such as benzimidazoles, bind to the 

-tubulin in the parasite leading to 

microtubule-polymerization deactivation and 

finally death of the parasitic cells (10). 

Controlling these infestations needs for 

researchers to understand the mechanisms of 

action of the treatment used for eliminating 
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the causative agents (11). For this reason, the 

review here will focus on these mechanisms 

for certain anthelmintic agents used to 

control certain groups of GIT parasites. 

1- Albendazole (ALB) 

This agent belongs to the group of 

benzimidazoles. These are efficient agents in 

treating these parasitic infections, It has been 

approved that ALB binds strongly to the -

tubulin in the parasite leading to 

microtubule-polymerization deactivation and 

finally death of the parasitic cells (8-20). 

Older ideas were that this agent was effective 

agents certain enzymatic systems in the 

parasite cells (12–20). Figure, 1, shows the 

effect of ALB on the process of 

polymerization in the cells of parasites (22). 

 

 
Figure (1): shows the depolymerization effect of the mebendazole or ALB in parasitic cells (22). 

 

In case of resistance, it was found that 

changes in the genetic materials such as the 

presence of certain mutations such as those 

responsible of generating drug targets such as 

β-tubulin target leads to encouraging drug 

resistance against these compounds, in 

addition, different SNPs in this gene were 

found to be important in developing such 

resistance against benzimidazole compounds 

as shown to be increased after treatment 

(22,23). The transcription factor SKN-1 and 

detoxification gene ugt-22 were found to 

alter albendazole-based efficacy 

in Caenorhabditis elegans indicating big 

roles for these materials in developing 

resistance in helminths via glucose 

conjugation of albendazole-related agents 

(24). These mechanisms involve three 

detoxification phases. In phase I, the 

medicine is converted to present hydrophilic 

groups anchoring phase II conjugation to 

water-soluble moieties such as glucose and 

glutathione. Then, pumping out of these 

conjugated metabolite is occurred by phase 

III transporter proteins, and the enzymes 

related to these phases are cytochrome P450s 

(CYPs) and short-chain dehydrogenases/ 

reductases for phase I, glutathione-S-

transferases (GSTs) and UDP-

glycosyltransferases (UGTs) for phase II, and 

efflux-pumping related ATP-binding cassette 
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(ABC) transporters for Phase III (23), figure 2 (24). 

 
Figure (2): Enzymatic detoxification of anthelminthic drugs (24) 

 

2- Macrocyclic lactones (MLs) 

These are antiparasitic agents with broad-

spectrum capabilities to fight nematodes. 

These include Ivermectins and milbemycins. 

Ivermectin is considered the available drug 

for commercial use (22-25). These agents are 

produced by Streptomycetes, bacteria from 

soil (25-28). The actions of these agents are 

represented by their selective agonists of 

glutamate-gated chloride channels (GluCls) 

of nematode-related nervous parts and 

muscles of the pharynx (25,26). This target is 

abscent in camels. GluCls activation will 

limit the pharyngeal pumping and mobility 

(28,29). Moreover, 4-aminobutyric acid 

(GABA) and nicotinic-based receptors will 

be deactivated leading to dysfunction of the 

nematode-based somatic muscles (30-35).  

Figure 2 reveals the mechanism of action of 

Ivermectin (36). 

 

 

 
 

Figure (2): reveals the mechanism of action of Ivermectin (36). 
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Interestingly, it was revealed that ivermectin 

and its targets share mechanisms of ion 

channels and receptors modulations, and it 

was found that the drug eliminate the worms 

by stimulating glutamate-gated Cl- channels, 

targeting several ligand-gated ion channels 

and receptors such as Cys-loop receptors, 

P2X4 receptors, and fernesoid X receptors in 

addition activating the G-protein-gated 

inwardly rectifying K+ channel (38). 

3- Spiroindoles 

These are anti-parasitic agents that work by 

deactivating the nAChRs generating flaccid 

paralysis in nematodes. Then, the paralyzed 

nematodes will be expulsed from the 

intestine of the host (35-36). This agent was 

reported to be used in sheep, but there are no 

reports for its use in camels as it is a newly 

made anti-parasitic agent (34-35). These 

medicines could be represented by 

Derquantel (2-deoxy-paraherquamide or 

PNU-141962) (38–40).  

4- Imidazothiazoles 

These antiparasitic agents cause spastic 

paralysis in parasites due its binding to 

nAChRs of the muscles that belong to the 

body wall of the parasite, tetramisole was the 

first generation of this group and was 

followed by the use of levamisole (37). 

Figure 3 identifies the mechanism of action 

of levamisole (41).   

 

 
 

Figure 3: identifies the mechanism of action of levamisole (41). 

 

Conclusion 

This review reveals that the anti-parasitic 

drugs used for treatment of GIT parasites in 

camels have different mechanisms of action 

to work. The general mode is to deactivate 

certain abilities of the nervous system that 

belongs to the parasite leading to paralyze the 

parasite and to be expulsed later by the host.  
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