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Summary 

There are a number of different ehrlichial strains that can cause clinical disease in a 

variety of animals, and recently some of them have now been shown to cause human disease as 

well. Most of them have been mentioned in the Introduction. The studies presented here are 

focussed for the most part on the (yet unnamed) agent that causes human granulocytic 

ehrlichiosis (HGE). In Chapter 2 a first attempt is made to assess the incidence of HGE in 

Connecticut where Ixodes ticks are abundant. In Chapters 3 and 4, antigenic proteins of the 

organism have been identified by immunoblot. The antibody response in patients and mice 

during acute infection has been characterized and can now be used for serologic diagnosis. A 44 

kDa antigen is a key protein that is most frequently recognized by patient sera. Chapter 5 

describes the cloning of this antigen, the expression as a recombinant fusion protein and provides 

evidence that it is reactive with serum from patients with HGE, but not with sera from Lyme 

disease patients, E. chaffeensis infected patients or healthy controls. Thus, this recombinant 

protein is a likely candidate for diagnostic use in an ELISA. It is now clear that the cloned gene 

encoding the 44 kDa antigen is a member of a larger gene family, similar to the MSP-2 genes in 

A. marginale, an organism that infects erythrocytes in cattle. In the general discussion possible 

implications of such a gene family are explored further. Comparisons with A. marginale in 

particular, are made because this organism displays several similarities with the HGE agent. 

Chapter 6 describes the development of a murine model of HGE. This allows for investigations 

whether this antigen is able induce protective antibodies. Immunization with cultured heat-killed 

whole organisms containing the 44 kDa antigens, affords partial protection upon challenge in 

mice as is shown in Chapter 7. The recombinant HGE-44 can now be used in immunization 

studies in mice. Finally, Chapter 8 reflects a first step in addressing the question how the HGE 

agent may be able to survive in granulocytes. The details of the mechanisms involved in the 

intracellular survival needs further study. The general discussion in Chapter 9 elaborates on the 

significance of the findings presented in the previous chapters and subsequently suggests further 

areas of future research. It is clear that HGE can be diagnosed in patients in the Netherlands, if 

considered in the differential diagnosis. 
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