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Introduction: The cattle tick Rhipicephalus microplus is one of the most important 
ectoparasites worldwide causing economic losses. The most commonly strategy to 
control ticks is the application of acaricides that lead the generation of resistant 
strains of R. microplus. In this context, the exploration of new molecules with 
acaricidal activity becomes necessary. The glycolytic enzyme Triosephosphate 
isomerase could be a druggable target for the development of new acaricidal agents 
for R. microplus.  Material and Methods: TIM activity was determined by measuring 
the amount of D-glyceraldehyde 3-phosphate conversion to dihydroxyacetone 
phosphate. Docking calculations were carried out with Autodock 4.2 using the the 
Lamarckian Genetic Algorithm. The addition of compounds to BME26 cell cultures 
was evaluated by MTT assays and also by Fluorescentmicroscopy. Administration of 
RmTIM compound 14 was realized by in vivo artificial feeding. Objectives: Two 
hundred and twenty seven compounds were screened to find new inhibitors of 
RmTIM. Results and Discussion: Four compounds from our in-house chemo-library 
showed inhibition of this enzyme with IC50 values between 25 and 50 μM. In 
addition, ligand-protein molecular docking was performed to study enzyme-ligand 
interactions. The best result was observed with compound 14 that binds to the dimer 
interface of protein, interacting with residues on loop 3 (Glu70, Gln71, Ser79, Met82) 
and on alpha helix 1 (Gly16 and Ser17). This compound establishes two strong 
hydrogen bonds with Gln71 from chain A and with Gly16 from chain B (2.8 Å and 2.9 
Å, respectively). Furthermore, compound 14 shows an in vitroand in vivo acaricidal 
activity in R. microplus models at micromolar levels. Conclusion: We describe the 
first selective inhibitor of this enzyme, compound 14, which also has an in vitro 
activity against BME26 cells from R. microplus. The proof of concept in vivo was 
satisfactory, determining a new potential acaricidal with simple and cheap production, 
potentially applicable to agriculture. 
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