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Abstract
Cationic amphiphilic antihistamines (CAAs) can be repurposed for the development of novel cancer 
therapies as they selectively kill cancer cells by destabilizing their lysosomes. These drugs have 
been widely used for treating allegies for more than 30 years and they show limited side effects.
The anti-cancer activity displayed by CAAs is supported by epidemiological studies that link the use
of CAAs to lower mortality rates among cancer patients undergoing chemotherapy. In vitro studies 
have demonstrated the ability of CAAs to kill cancer cells at the micro-molar level. However, the 
pharmacokinetics and pharmacodynamics of CAAs in cancer models remain largely understudied, 
which are key aspects to enlighten for the development of new cancer therapies as well as support 
clinical trials in cancer patients. 

The aim of this thesis is to describe the pharmacokinetics and pharmacodynamics of two CAAs, 
ebastine and loratadine, in different models of cancer. For that purpose, I used mass spectrometry
imaging (MSI) by desorption electrospray ionization (DESI), liquid chromatography coupled to mass 
spectrometry (LC-MS) and shotgun lipidomics. Additionally, I used a combination of cell death 
assays and confocal microscopy to study the mechanism of action underlying cancer cell death 
induced by ebastine, loratadine and their metabolites. 

The results show that the metabolites might play a key role in the anti-cancer response observed 
in treatments with ebastine and loratadine in tumor-bearing mice. The orally administered drugs, 
ebastine and loratadine, undergo extensive metabolisation upon oral administration and their 
metabolites were found widespread across tissues. These findings suggest that ebastine and 
loratadine act as prodrugs whilst their metabolites might account for most of the anti-cancer activity 
observed in rodents. Moreover, some metabolites of ebastine and loratadine retain the ability to 
disturb the cancer lysosomes and induce cancer cell death in vitro. Further studies with DESI-MSI 
and shotgun lipidomics showed that cancer cell death was accompanied by a characteristic increase 
in ceramides, which can be used as a marker for evaluating the response to the treatment with CAAs 
in cancer patients. 


