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Motivation and Aim: Tyrosyl-DNA-phosphodiesterase 1 (Tdp1) is promising target for 
antitumor therapy based on damage of tumor DNA, induced by topoisomerase 1 (Top1) 
inhibitors such as camptothecin and its clinical derivatives [1]. Thus, inhibition of 
Tdp1 may enhance therapeutic effect of Top1 inhibitors, sensitizing tumor cells to their 
action [2]. The objectives of the study were: search of effective Tdp1 inhibitors among 
derivatives of the natural biologically active compounds usnic and bile acids; definition 
for the most effective inhibitors their own cytotoxicity against tumor cell lines and their 
influence on the cytotoxic effect of camptothecins; study of the influence of the most 
promising compounds on the tumor growth and metastasis of Lewis carcinoma in vivo.
Methods and Algorithms: The inhibitory properties of compounds were determined 
using real-time detection of Tdp1 activity [3]. Cytotoxicity of compounds along and in 
combination with camptothecin derivative topotecan was determined using a standard 
MTT test for tumor cell lines. For in vivo experiments, mice C57BL/6 were used with 
Lewis carcinoma metastasizing into the lungs. 
Results: In vitro studies have established high inhibitory activity of usnic acid derivatives 
against Tdp1 (half inhibitory concentrations IC50 were in the range of 20 to 150 nM). 
Also we have found a new class of Tdp1 inhibitors based on the bile acid scaffold with 
IC50 up to 0.29 µM. In combination with topotecan, some of usnic acid derivatives 
increase the cytotoxic effect of the former from 2 to 12 times, being used in the non-toxic 
concentrations. In vivo studies have shown that under the influence of the usnic acid 
derivatives, a 30 % decrease in the volume of the primary tumor and at least two-fold 
enhancement of the antimetastatic effect of topotecan on Lewis carcinoma take place.
Conclusion: The use of the Tdp1 inhibitors made it possible to unequivocally demonstrate 
increasing influence on the antitumor effect of topotecan in relation to the transplanted 
tumor of mice, both on its primary grafts and on distant metastases. 
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