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Background: Oncothermia method (OTM) uses well controlled modulated radiofrequency (RF) current-flow through the 
target tumor. It is an emerging technique for oncology [1]. OTM is based on solid scientific roots [2], and its 
experimental support connects the in-silico, in-vitro and in-vivo experiments in a synergic harmony with the permanent 
development of its clinical success [3]. Oncothermia has not simple a benefit from the rising temperature, but due to its 
non-equilibrium conditions it has a strong non-temperature dependent cell killing behavior, which is at least three times 
higher than the temperature induced conventional hyperthermia (HT) actions, [4]. Our present article summarizes 
the in-vivo experimental proofs of OTM mechanisms, pointing the direction of further development. 

Method: The in vivo studies were performed using a BalbC/nu/nu mice xenografted with HT29 human colorectal 
carcinoma cell line. Numerous experiments were performed with highly specialized experimental setup (EHY110, 
Oncotherm, Germany) studying the various effects of OTM alone and compared to HT. Control better the anyway huge 
biovariability of the mice, the tumor was inoculated into the animals to two distant localizations (left and right femoral 
region) using this pair for treatment-control comparison. Regularly the right side tumor was treated with single shot 
OTM by 30min, and the effects were studied histomorphologically (HM) and immunhistochemically (IHCH) by various 
antibodies with digital microscopy system (MiraxWiev, 3D Histech). 

Results: Both HM and IHCH experiments showed drastic and selective tumor-destruction by single shot OTM 
treatments. Compare to HT the quantity of destroyed area was larger. Definite dynamic (time-delay) processes were 
observed in OTM samples, suggesting to study the apoptotic initialization of the method. According to the IHCH 
analysis of OTM treated samples immediate activation of p53 and special relocalization of β-catenin from the cell-
membrane to the nuclei was detected after 24 h. Indications of reestablished gap-junction connections (connexin) was 
also measured in this time period. 

Conclusion: Tumor-distortion effect of OTM is mainly time-delayed, the treatment probable activates mechanisms to 
disintegrate the tumor and destroy the malignant cells. Further experimental support and repeating controls are desired. 
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