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Abstract:

Babesiosis is a tick-borne infection caused by protozoa of the genus Babesia, obligate parasites of red blood cells. In the US, human babesiosis due to Babesia microti is considered an emerging infectious disease. Age is a significant risk factor, i.e., severe disease is most often seen in individuals over the age of 50. The mechanisms by which aging increases the severity of babesiosis are unknown. To address this issue, a mouse model was developed. Mice were injected i.p. with 10^5 B. microti infected red blood cells. Parasitemia was measured at three-to-four day intervals, and defined as the frequency of nucleic acid positive mature red blood cells. Young (two-month old) DBA/2 mice developed an intense parasitemia whereas B10.D2 mice were resistant. Male mice from reciprocal (DBA/2 x B10.D2) F1 crosses failed to develop parasitemia, indicating that resistance is a dominant trait conferred by autosomal genes. Segregation analyses of 141 F2 mice infected at young age mapped a major locus of resistance (Babesiosis resistance locus-1, Brl-1; LOD 15.6) to mid chr.9 that accounted for 38% of phenotypic variance. A weaker linkage was detected on distal chr.4 (Brl-2; LOD 5.7). Aged DBA/2 mice (infected at 18 months) displayed an even greater susceptibility than young mice; whereas aged B10.D2 mice remained resistant. Segregation analyses of 89 aged F2 mice mapped a major locus of resistance to distal chr.9 (Brl-3; LOD 9.7). Weaker linkages were detected on proximal chr.14 (LOD 3.2) and proximal chr.18 (LOD 3.1). These studies establish that aging dramatically alters the genetic basis of resistance to the human pathogen B. microti. Future studies aim to identify genes with resistance and susceptibility alleles by means of genetics, genomics and proteomics. Identification of resistance alleles in the aged holds promise for a tailored approach to the treatment of infection.
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