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	The object of the thesis centres on two chronic diseases, osteoporosis and dyslipidaemia, both representing a public health issue on account of their significant morbidity and the financial costs related to their complications.
Dyslipidaemia and osteoporosis are two of the conditions affecting senior citizens. Age, sedentary lifestyle and oestrogen deficiency are the common risk factors of the two diseases. There are many reasons justifying the aim of establishing correlations between bone mineral density and the lipid profile. Dyslipidaemia can be considered a risk factor for osteoporosis, which validates the importance of treating dyslipidaemia in order to prevent osteoporosis and subsequent fractures. 
The thesis focuses on the correlation between the two diseases from the perspective of the lipid-lowering treatment with simvastatin and fenofibrate, and the manner in which they influence the bone remodelling process concerning both the healthy bone tissue and the bone affected by osteoporosis, as well as their effect on callus formation. Fractures are often the first clinical sign of osteoporosis, a disease that is completely asymptomatic until this complication occurs, regardless of the level at which it occurs. 
[bookmark: _GoBack]	For the purposes of the four clinical trials, a total of 72 adult albino Wistar female rats, aged 16 to 18 months, were distributed into 6 groups of 12 rats each, as follows: i) NOVX witness (no ovariectomy, no treatment); ii) OVX witness (ovariectomy, no treatment); iii) NOVX-S (no ovariectomy, treated with simvastatin); iv) OVX-S (ovariectomy, treated with simvastatin); v) NOVX-F (no ovariectomy, treated with fenofibrate), and vi) OVX-F (ovariectomy, treated with fenofibrate). During all subsequent surgical procedures, the rats were anesthetised by means of an intraperitoneal ketamine and lidocaine injection (4-5 mg/kg). All rats were subject to femoral mid-diaphysis fractures of the right posterior limb, which were stabilised using an intramedullary nail. In the OVX groups, the fracture was induced 12 weeks after the ovariectomy procedure. Simvastatin was administered in a daily dose of 10 mg/kg, and fenofibrate, in a 10 mg/kg dose by gavage. The callus and the bone tissue were assessed 2, 4, 6, and respectively, 8 weeks after the fracture had been induced.
Animal testing and study protocols have been approved by the Research Ethics Committee of the University of Medicine and Pharmacy of Tîrgu Mureş (supporting documents registered under No. 2/2009 and 29/26.06.2012).
In the first trial, a radiological and histological assessment was carried out concerning the callus formation process, and a histological assessment of the induced osteoporosis.
In the other three trials, modern research methods were applied, including bone spectrometry and NMR relaxometry. Laplace spectrometry has become a standard method in the study of porous materials over the past decade, which explains the use of such modern methods. As the bone can be considered a quasi-porous medium that innately presents a certain amount of water within the pores, water molecules can be used as spy elements that are able to explore bone cavities. Given the fact that, from the point of view of its structure, there are two types of bone tissue: compact bone and trabecular bone, the rat femur osteoporosis was assessed by sectioning the femur of the left posterior limb into three segments. The first section was made under the trochanter, the second one above the intercondylar fossa, and thus three segments were obtained: the proximal segment of the femur (head, neck and proximal diaphysis), the diaphysis and the distal epiphysis.
In the second trial, the pores in the three segments of the femur were hierarchized, and their development had been assessed against the ovariectomized and respectively the non-ovariectomized witness groups for eight weeks.
The object of the third trial was to assess the pore size distribution at the level of the proximal segment of the femur compared with the ovariectomized and respectively the non-ovariectomized witness groups. The decision to assess this segment was based on the results of the previous trial.
In the fourth trial, femur osteoporosis in rats treated with simvastatin and fenofibrate was studied, and the data obtained by means of the two-dimensional and the three-dimensional bone tissue assessment methods were compared.
Results 
The treatment with simvastatin favours callus formation; the fracture healed after 6 weeks in the non-ovariectomized group, and after 8 weeks in the ovariectomized group, as opposed to the witness groups and the groups treated with fenofibrate, where callus formation was still in progress. As for the fenofibrate treatment, it did not prove to have any positive effects; the histological data revealed that the callus formation process slowed down after 8 weeks compared with the witness group.
According to the histological images, as far as the development of the trabeculae or the intertrabecular spaces are concerned, there are no differences noted between the ovariectomized groups and the non-ovariectomized groups, with or without treatment, after 2 weeks; noticeable differences concerning the development of the pores started to appear as of the fourth week, and, as far as the development of the trabeculae is concerned, differences were noted in the groups under the lipid-lowering treatment by the sixth week. If, after 8 weeks, there were no significant differences concerning the size and density of the trabeculae in the non-ovariectomized group, the size of the pores increased by a comparable rate in the groups receiving the treatment compared with the witness group, whereas the opposite effect was noted in the ovariectomized group, i.e. the size of the pores decreased in the groups receiving the lipid-lowering treatment.
The 1D transverse relaxation time distributions revealed that the pores in the three femur segments were hierarchized in a similar manner, and that they are better interconnected at the level of the proximal epiphysis.
The data obtained by (1D) and (2D) 1H NMR transverse relaxometry confirmed that the most efficient method to support bone architecture in the bones affected by osteoporosis is the simvastatin treatment. On the other hand, the same drug causes certain negative effects when administered to healthy subjects. The same negative effect is noted in the case of the fenofibrate treatment administered to non-ovariectomized rats, thus leading to the conclusion that long-term treatment with fenofibrates is more harmful than that with statins. 
Conclusions
Proper correlations can be noted between the results of the radiological and the histological assessment of callus formation. Both methods confirmed the positive effects of simvastatin.
The data resulted from the numerical analysis of the histological images, which assessed the modification rate of the intertrabecular spaces, complement the histological analysis, where the bone tissue assessment was based on the appreciation of the bone trabeculae, allowing a more complex evaluation of the degree of osteoporosis in said tissue.
Concerning pore connectivity, the internal structure of the proximal segment of the femur differs from the structure of the diaphysis and the distal epiphysis. The pores are better interconnected, which explains the higher rate of osteoporosis, which is identified especially by its most common complication at this level, i.e. fractures.
The positive and negative effects of the study treatments strongly depend on the duration of the treatment and the bone itself, be it healthy or affected by osteoporosis.
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