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Abstract:

This study focused on the green and eco-friendly synthesis of iron oxide
nanoparticles. These nanoparticles were characterized using UV-Visible
spectroscopy, Fourier-transform infrared spectroscopy (FTIR), X-ray diffraction

(XRD), as well as scanning electron microscopy (SEM) and transmission electron

microscopy (TEM).

Natural products were isolated from thyme leaves, including essential oils,
flavonoids, and alkaloids, and characterized using gas chromatography (GC) and

high-performance liquid chromatography (HPLC) to identify the bioactive

compounds.

The study examined the effects of iron oxide nanoparticles compared to
atorvastatin and the isolated compounds on female rats with experimentally
induced atherosclerosis. The condition was initiated using Triton X-100 (100
mg/kg) in a single intraperitoneal dose and daily administration of cholesterol
(500 mg/kg) for 15 days. The impact was assessed by measuring various
biochemical parameters, including triglycerides (TG), total cholesterol (TC),
high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein

cholesterol (LDL-C), and very low-density lipoprotein cholesterol (VLDL-C).

The results demonstrated that the nanoparticles were significantly more
effective in modulating lipid levels than atorvastatin, as they markedly reduced
cholesterol and triglyceride levels and improved vascular health. The extracts
showed variable effects on reducing cholesterol and triglyceride levels, with
alkaloids exhibiting the highest efficacy compared to essential oils and
flavonoids. Histopathological analysis of the heart and aorta revealed notable
improvement in tissue structure, with most tissues returning to a normal or near-

normal state.



