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Abstract 

Accurate measurement of sex steroids (androgens, estrogens, and progesterone) is es-

sential in research and clinical settings for common diseases including osteoporosis, 

prostate cancer, breast cancer, and cardiovascular diseases. Sex steroids are not only 

produced in the gonads and adrenals but may also be locally synthesized in peripheral 

target tissues. As many conventional immunoassay-based methods proved to be inac-

curate, especially in the lower concentration range, the first aim of this thesis was to 

develop and validate a highly sensitive and specific gas chromatography-tandem mass 

spectrometry technique for sex steroid profiling in rodent serum and tissues. In addition, 

to increase the understanding of the local sex steroid metabolism, we aimed to use this 

assay to determine the sex steroid levels in multiple rodent tissues and assess the impact 

of castration and obesity on these levels. We first successfully developed and validated 

a highly sensitive method for the analysis of a broad panel of sex steroids (testosterone 

(T), dihydrotestosterone (DHT), estradiol, estrone, dehydroepiandrosterone, andros-

tenedione, and progesterone) in both serum and tissues of rodents. Using this assay, we 

accurately measured a comprehensive sex steroid profile in serum of female rats and 

mice according to estrous cycle phase. Next, we developed the first detailed atlas of the 

levels of a broad panel of sex steroids in multiple tissues in both gonadal intact and 

castrated mice. This comprehensive atlas can be used by the research community as a 

reference database to compare sex steroid levels in different tissues. The majority of sex 

steroids in male mice was found within white adipose tissue, which could possibly act 

as a buffer for circulating sex steroids. Also, progesterone was the most abundant sex 

steroid found in castrated male mice. We observed that high-fat diet-induced obesity 

reduced the DHT/T ratio, reflecting 5-reductase activity, in muscle and seminal vesi-

cles of male mice but increased DHT levels in the liver. Finally, obesity reduced pro-

gesterone levels in adipose tissue. In conclusion, our highly sensitive assay allows map-

ping of sex steroid levels in serum and peripheral target tissues and can as such contrib-

ute to the understanding and potential development of new treatments involved in the 

regulation of sex steroid action in sex steroid-dependent diseases. 
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