
Abstract 
Stroke is a serious brain injury, which causes sudden death or terminates 

in permanent neurological disability. Nowadays, tissue plasminogen activator (tPA) is 

used as the only effective treatment of stroke. One of the potential targets for novel 

therapy are T cells. Even though the explicit role of T cells in the pathogenesis 

of brain injury, amounts and timing of all T cell subtypes infiltrating into brain during 

the stroke still needs further investigation. The research in this field is complicated 

by the lack of efficient methods for in vivo cell tracking. Therefore the aim of this 

thesis was to develop a method of T cells labelling by MRI contrast agent in order to 

investigate T cells distribution in ischemic mice model using in vivo MR imaging. 

T cells were isolated from C57/BL6 mice in two step isolation protocol using 

gradient centrifugation and magnetic separation with the efficiency of 97 %. 

The isolated cells were labelled with 100 μg Fe/mL of Molday ION Rhodamine B 

contrast agent. The labelling efficiency after 17 hours of cells incubation was higher 

than 99 %. The labelled cells were cultured with CD3 and CD28 antibodies resulting 

into the 74 % viability of labelled T cells compared to 83 % viability of non labelled 

T cells.  

The labelled T cells were visualized by fluorescent microscopy and MR 

imaging in vitro. To examine the infiltration of T cell into mice brain stroke was 

achieved by transient middle cerebral artery occlusion (tMCAO) for 45 minutes. The 

location and size of the lesion were visualized by T2 – weighted images 6, 14 or 21 

days after stroke and T2
* pre-contrast scans were obtained before the labelled T cells 

were injected. The T2
* post-contrast scans obtained 24 h after labelled T cell 

administration showed indication of T cells infiltration, which should be confirmed 

in future studies. 

In conclusion, this thesis demonstrates the usefulness of Molday ION 

Rhodamine B contrast agent for the in vivo studies of T cells by MRI. 
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