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PART (a)

SUMMARY:

This habilitation thesis presents, in a cumulative manner, main results of my postdoctoral academic achievements to qualify for the habilitation degree. Major scientific work was accomplished in the field of endocrinology, in particular bone health, polycystic ovary syndrome and insulin resistance, growth factors activity and regulation and male reproductive health. Both basic and clinical endocrinology equally responded to my interests. 

Original contributions of major relevance resulted from cooperation with colleagues from the Endocrinology Department at the University of Medicine Heidelberg, Germany, on in vivo quantitation of growth factors i.e. insulin-like growth factor (IGF)-1 and -2 and transforming growth factor (TGF)-β1, both systemically and in cancellous and cortical bone matrix in patients with primary and endocrine-related forms of osteoporosis. Studies were motivated by previous experiments in human osteoblastic cells models, in which we were clearly evidencing interactions of triiodothyronine with growth hormone (GH) and the IGF-1 system, thus revealing a pivotal mechanism by which thyroid hormones sensitize the bone to skeletal growth-promoting effects of the GH/IGF-1 axis, of clinical relevance, in particular during childhood, providing an explanation for the deleterious effects on growth in hypothyroidism. Quantitative analysis of skeletal growth factors was applied to over 250 bone biopsies of patients with primary and secondary osteoporosis and brought evidence that not confined to the serum but also in the skeleton, IGF-1 but not IGF-2 or TGF-β1 gradually decreases with age therefore contributing to skeletal aging. Despite the fact that both circulating and tissue-derived IGF-1 were thought to be at least to some extent GH-dependent, neither trabecular nor cortical bone matrix growth factors were related to serum growth factors levels, pointing out towards local mechanisms of  both IGF-1 and TGF-β1 control related to bone remodeling status. Correspondingly, we showed long-term hormone replacement therapy in postmenopausal women resulted in suppressed bone turnover rate and decreased bone matrix IGF-1.  Solid evidence of bone IGF-1 inhibition by glucocorticoids was provided by cell and organ culture studies and animal models; to be emphasized, we were able to confirm for the first time, in vivo, in humans, that  glucocorticoid-induced osteoporosis is a low IGF-1 osteoporosis. Low skeletal IGF-1 profile was also found in idiopathic osteoporosis in premenopausal women to contribute to disease severity and pathogenic mechanisms. Contributions in the field of osteoporosis were summarized in a monograph I authored, which is one of the national leading books in the field. Professional and scientific benefits in the field of bone metabolic diseases were gained through setting up the Osteodensitometry Laboratory in our clinic, which I lead since 2002, providing a strong research base for several diploma and doctoral students.

Remarkable results were obtained in clinical studies in PCOS patients, were me and my colleagues have shown that in these young, hyperandrogenic, obese or non-obese insulin resistant women, osteoblast-derived OPG (osteoprotegerin) but not its cognate RANKL, positively correlates with insulin resistance and endothelial dysfunction and thus may link disturbances in insulin sensitivity to risk and progression of atherosclerosis. Furthermore, it was proved that visfatin but not adiponectin or resistin acts as independent predictor of endothelial impairment in PCOS. Another pro-inflammatory molecule, soluble platelet/endothelial adhesion molecule (sPECAM)-1 behaves as independent predictor of vascular risk in PCOS and exhibits a favorable response to classical metformin-oral contraceptives treatment. We therefore suggest new candidates as high vascular risk  biomarkers in PCOS and seek to validate them in addition to copeptin and the androgen receptor gene polymorphism in a large cohort study of PCOS/metabolic syndrome subjects as part of a submitted research grant. The relevance of the work in the field of insulin-resistance related disorders was acknowledged by my membership in the UMP Bucharest partner’s team in an ongoing 7th European Framework Research Project on the topic. 

In another research direction, concerning the endocrinology of the maternal-fetal unit, relationships of maternal and cord blood serum adipocytokines and OPG with maternal-fetal anthropometric and metabolic status were characterized, and it was shown that adiponectin and resistin may mediate the effects of maternal body mass on fetal development. Maternal-fetal unit studies were also part of an interdisciplinary project on the impact of endocrine-disrupting chemicals on human health in that low-level contamination with organochlorine compounds was detected in food samples of animal origin (cow milk, cheese and bovine fat) and human breast milk.  Both PCBs and lindane are chemicals in use and were most frequently detected.

Laboratories and researches were mainly funded by national research grants, 4 of these I coordinate(d) as project director. One of my professional contribution of utmost relevance was to set up the Cell Culture and Molecular Biology Laboratory in our institution and contribute to setting up the Gas Chromatography-Mass Spectrometry Laboratory at the University of Animal Sciences and Veterinary Medicine Cluj. 
Future projects are profiling in a palpable form by ongoing national grants and European projects targeting the mechanisms of insulin resistance, PCOS and reproductive hypothalamic disorders.

Apart from publications as first author in prestigious journals, my scientific work was acknowledged by international and national prizes, invited talks at international and national conferences, member of the editorial board of scientific journals and invitead reviewer for several journals. Between 2006-2008 I was active member of the Medical Commission of the The National Council of the Higher Education's Scientific Research (CNCSIS). I have been nominated as Expert Evaluator in research grants programs and at the The Romanian Agency for Quality Assurance in Higher Education (ARACIS). To date, I am Vicepresident of the Romanian Socity of Obesity and member of The National Endocrinology Commission.

1

