
Borrelia burgdorferi sensu lato and  Anaplasma phagocytophilum are causative agents of Lyme 
disease and human granulocytic anaplasmosis. Their common vector in Europe are the ticks from 
the genus Ixodes. In our work, we focused on interaction of innate immune cells with the causative 
agent of Lyme diseases, that are insubstitutable in their function in the early phase of the disease. 
Anaplasma phagocytophilum is hard to cultivate, the only possibility is to cultivate it in cell 
cultures. Successful cultivation of  Anaplasma phagocytophilum acquired from patients in our 
geographic area is crucial for following experiments and for diagnostics too. In our experiments, we 
used validated cell cultures of HL-60 cells, canine monocytes DH82 and murine monocytes 
P388D1. During our studies of interaction of the causative agent of Lyme diseases with cells, we 
used two strains of different species Borrelia. Borrelia garinii M192 and Borrelia burgdorferi sensu 
stricto B31. These strains vary in virulence. The strain M192 is virulent, but the strain B31 lost its 
virulence by passages. We specialised in study of morphological changes using light microscopy 
(observation of dyed and fixed preparates and observation in dark field), eventually by transmision 
electron microscopy. During our experiments, we concluded that HL-60 cells are not suitable for 
effective eradication and intracelular survival of Borrelia. On the basis of dark field observation, we 
came to a conclusion, that the non-virulent strain activates cells more than virulent one. Using 
transmission electron microscopy, we found that Borrelia obviously gets trough cell membrane into 
cytoplasm via endocytosis after enzymatic disrupting of plasma membrane and it is able to use 
cellular tips and remains as an envelop, which reminds a ''chamber''. It is possible, that Borrelia is 
able to induce apoptosis in both types of cells and cause clustering of monocytes with consequential 
formation of syncytia. We used canine plasma with confirmed presence of the agent of HGA for 
checking up the possibility of isolation of Anaplasma phagocytophilum by cultivation in the cell 
culture of HL-60 cells. This cultivation was successful, we observed morulae in the cytoplasm of 
HL-60 cells the fourth day after inoculation. 


