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Abstract:

Rationale: Lyme disease is an infectious disease caused by the tick-borne spirochete Borrelia burgdorferi (Bb). It is a multisystem illness, affecting many organs, such as the heart, the nervous system and the joints. Months after the onset of the disease, 60% of patients are experiencing intermittent attacks of arthritis. The lack of a mouse model for chronic Lyme arthritis has prevented the study of this phase of the disease, which in some individuals seems to be of an autoimmune etiology. Since CD4+CD25+ T regulatory cells have been shown to control autoimmunity in several experimental systems, we addressed the role of these cells in preventing chronic Lyme arthritis in mice. 

Methods: In order to elucidate the role of T regulatory cells in chronic Lyme arthritis, CD28-/- B6 mice, which lack functional CD4+CD25+ T regulatory cells, and control mice were infected with Bb. The development of arthritis, anti-Bb serum Ab titers and Bb burden were assessed. 

Results/Conclusions: Bb-infected CD28-/- B6 mice developed higher incidence and severity of arthritis compared to the control mice at later time points of disease progression. Consistent with observations in chronic arthritis patients, the infected mutant mice presented reoccurring monoarticular arthritis over an extended time period, as well as higher anti-OspA Ab levels, compared to control mice. Thus, we believe that the Bb-infected CD28-/- B6 mice provide a mouse model for studying chronic Lyme arthritis. This chronic Lyme arthritis however is not antibiotic treatment resistant. We are currently testing whether injection of these T regulatory cells into Bb-infected CD28-/- B6 mice will ameliorate the chronic phase of Lyme arthritis.
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