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Abstract

Objective: Rheumatoid arthritis (RA) is associated with immune-mediated
bone loss and thereby increased risk for fractures. Estrogen and selective
estrogen receptor modulators (SERMs) ameliorate not only the incidence and
progression of experimental RA but also the immune-mediated bone loss. The
aim of this thesis was to elucidate estrogen signaling pathways in arthritis and
the associated immune-mediated bone loss.

Methods: Arthritis and bone mineral density (BMD) were evaluated in two
experimental models of arthritis, collagen-induced arthritis (CIA) and antigen-
induced arthritis (AIA). Specific estrogen receptor (ER) agonists and
transgenic mouse models (total ERa knockout (KO), cartilage-specific ERa KO
and ERE-luciferase reporter mice) were used, and the resulting phenotypes
were examined by histological evaluation and peripheral quantitative
computerized tomography.

Results: The ameliorating effect of estrogen on arthritis and associated bone
loss was mediated via ERa, as determined by CIA using a specific ERa agonist
and confirmed in total ERo. KO mice using AIA. Furthermore, the amelioration
of joint destruction was mediated via ERa in non-chondrocytes but for
synovitis via ERa in chondrocytes. AIA resulted not only in bone erosions, but
also in decreased periarticular BMD and can be used as a model to study
periarticular bone loss. The SERM raloxifene exerted its effects by inducing the
classical genomic estrogen signaling pathway in bone in vivo.

Conclusions: ERa mediates estrogens ameliorating effect on arthritis and
immune-mediated bone loss. Estrogen ameliorates joint destruction and
synovitis via ERa by two different mechanisms. Long-term treatment with
estrogen is associated with significant side effects. Thus increased
understanding of the mechanisms behind the beneficial effects of estrogen and
SERMs is important in the search for novel treatments of arthritis, including
postmenopausal RA, and immune-mediated bone loss.
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