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ABSTRACT 

Sex steroids are of profound importance for several physiological processes including 
reproduction, growth, and maintenance of skeletal integrity. Serum levels of sex steroids are 
associated with bone mineral density (BMD) and have been shown to be predictive of fracture 
risk in older people. Sex steroid levels in serum, and also BMD and fracture risk, are under 
genetic control. Catechol-O-methyltransferase (COMT) is an important estrogen-degrading 
enzyme. In the COMT gene there is a single nucleotide polymorphism (SNP), COMT 
val108/158met, differentiating three levels of activity: high (COMTHH), intermediate (COMTHL), 
and low (COMTLL), as a result of lower enzyme activity of the Met variant. 

The aim of the studies in this thesis was to investigate the role of COMT val108/158met for 
serum levels of sex steroids, skeletal phenotype, and fracture risk. Four human cohorts and one 
mouse strain devoid of COMT activity (COMT KO) were used. 

In girls in early puberty, COMTLL was found to be associated with higher estradiol (E2) levels, 
increased longitudinal and radial cortical bone growth, and an earlier pubertal development 
compared with COMTHH. Girls with the COMTLL genotype were 5.4 cm taller on average than 
girls with COMTHH. Regression models indicated that most of the associations with pubertal 
development and growth were mediated through elevated levels of E2. This is plausible, because 
in theory the COMTLL genotype would be associated with higher E2 levels due to impaired 
degradation of estrogens. Increased longitudinal and radial cortical bone growth was also seen in 
COMT KO mice, compared with their wild-type siblings. 

In young adult men, COMT genotype was found to be associated with BMD and it was also 
found to be a modulator of the positive associations previously found in these young adult men 
between physical activity (PA) and BMD. In general, the association between PA and BMD was 
stronger in the COMTLL genotype than in the COMTHH genotype. In elderly men, COMT 
genotype was associated with an increased risk of self-reported fractures during their lifetime. In 
addition, COMTLL was found to be associated with increased E2 levels in middle-aged men and a 
decreased risk of myocardial infarction (MI) in middle-aged men and women combined. 

In conclusion, the findings in this thesis indicate that COMT may be implicated in several 
physiological processes including the regulation of timing of puberty and growth in young girls 
and female mice, bone phenotype in young adult men, fracture risk in elderly men, the incidence 
of MI in middle-aged  individuals, and serum E2 levels in middle-aged men. 
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