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Abstract  
Rheumatoid arthritis (RA), a disease characterized by persistent joint inflammation 
and joint destruction, is frequently associated with generalized osteoporosis. A female 
preponderance (3:1) is present in RA, and conditions with sex hormone alterations 
such as pregnancy and menopause influence the disease. Estrogen-containing hormone 
replacement therapy (HRT) in postmenopausal RA reduces disease activity and 
prevents osteoporosis; however, use of HRT is restrictive due to risk of adverse 
effects. Selective estrogen receptor modulators (SERM) utilize positive effects of 
estrogens – prevent osteoporosis and reduce menopausal symptoms – with minimized 
side effects. SERM are also combined with estrogens to achieve a tissue-restricted 
estrogenic response (tissue-selective estrogen complex [TSEC]). Effects of new 
SERM and TSEC have not been studied in RA. Thus, the first aim of the thesis was to 
elucidate effects of new SERM and TSEC on arthritis and associated osteoporosis in 
an experimental arthritis model. The T cell cytokine interleukin-17A (IL-17) mediates 
both joint inflammation and bone degradation in RA; however, if IL-17-producing T 
cells can be regulated by sex hormones have been scarcely studied. Thus, the second 
aim of the thesis was to study influence of estradiol (E2) on IL-17-producing T cells in 
experimental arthritis.  
To address these aims, ovariectomized (“postmenopausal”) female mice were 
subjected to collagen-induced arthritis (CIA). E2, SERM, and TSEC therapy in CIA 
mice dramatically reduced joint inflammation and destruction, and prevented 
osteoporosis, compared with placebo control. Moreover, E2 reduced IL-17-producing 
Th17 and γδT cell numbers in joints, in contrast to lymph nodes where E2 increased 
their numbers. In line with modulated cell distribution, the migration-associated 
phenotype of IL-17-producing T cells was altered by E2. In conclusion, this thesis 
increases the understanding of sex hormonal influence in arthritis. Furthermore, the 
experimental evidence obtained herein motivates initiation of clinical trials evaluating 
addition of SERM or TSEC to postmenopausal women with RA at risk for 
osteoporosis.         
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