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ŗŮ󏿿ʳƃا:

  ،řʯʽʰƆƅ řƂǽʙŰ اءʛʹŦ řƂȄʛʢǼ řȄʨƊŕʻƅا ʙيʙʴƅا ʙʽʶ ʚƍ ʗʻʺʹśه اʙƅراʛʽʹʴś řॽƆʺŷ řŬ دŕƁئȘ أوؗ

Ǽ تŕʺॽʶʳƅه اʚƍ ʗʸʵاموشʙʵʱŬŕ  ( řॽئʛʺƅا řॽʳʶſʻʰƅق اʨž řŸت ا��شŕॽʻƂśUV-Visible  řŸوا��ش  )

اʛƎʳʺƅ ا��ʛʱؔƅوƓƊ   اʙʵʱŬام ( ؗʺʨʽţXRD ʦś ŕد ا��شřŸ اřॽʻʽʶƅ ) ʧŷ Ɯʹž(  ʗʴśFTIR اʛʺʴƅاء )

( ŢŬŕʺƅاSEM( ʚžŕʻƅا ƓƊوʛʱؔƅا�� ʛƎʳʺƅوا )TEM  .) 

  ʦś  تʨȄʜƅا(  ʛʱŷʜƅا ŕॼƊت  أوراق   ʧƈ  řॽɻॽʰʢƅا  şśاʨʻƅا واʙȄʨƆƂƅات(  و   اʜŷřȄʛʢŸƅل  اʙʽƊʨžƜſƅات 

ŕƎʸॽʵʷśو    ŕ Ǽ ǽأǼامʙʵʱŬŕ  ( زŕżƅا ŕॽɾاʛŻʨśŕƈوʛؗ řॽʻƂśGC ا��داء Ɠƅŕŷ Ȉئŕʶƅا ŕॽɾاʛŻʨśŕƈوʛؗ řॽʻƂśو )

(HPLC.řƅŕŸّſƅت اŕॼ ʛؗʺƅا ʙيʙʴʱƅ ) 

  ʦـــــ ــ ـــــś ŕـ ــ ـــــŕر ؗʺـ ــ ــــƂŷ Ŷـ ــ ـــــƈ řــ ــ ـــــŕƂƈ řرƊـ ــ ــــــــʙ اȄʨƊŕʻƅـ ــــʙʽ اʙʴƅي ــ ـʁـ ـــــŕئȘ أوؗ ـــ Ɓد ʧــــ ــ ــــƈ Ȉــ ـــ ـؗ  ʛʽثōــ ــ ــ ــــś řــ ـــ دراŬـ

ــŕت ا�� ــ ॼــ ʛؗʺƅوا ʧʽśŕʱــ ـــ ـــــʨśřرŬŕžـ ـــــى  اƅŕŸſƅـ ــʙʴʱذ إƆŷـ ــ ـʁـ ʺƅا ʧʽايʛــ ــ ـــــʖƆ اʷƅــ yـ ʱŗ řǼŕــ ــ ـyـ ʺƅان ا°ʛــ ــ ـrـ ƅذ اŕـــــ Ɗـ

Ǽامʙʵʱــ ــ ــŕدة Ŭŕــ ــ ــ ƈ  Triton X 100 ʜــ ــ ـ̔ـ ʛؗʱŗ(100   ʅـــ ــ ـــــȈ اȄʨʳʱƅـ ـــʙة داŦـ ــ ــř واţـ ــ ــŷʛʳǼ )ʦــ ــ ــżؗ / ʦــ ــــ żƆƈ

ــــʛʺʱار  ــŶ اŬƛـ ــ ــــƈ ƓƊʨـ ʛول )ŗاʱȄʛʰƅـ ـʁـــɦـ ॽƅʨؔƅا ŕـــــƎŸȄʛʳʱ500   ةʙـــــƈ )ʦـــــżؗ / ʦـــــżƆƈ15  Æŕـــــƈʨإ° ي   ʦॽـ̔ــــ Ƃś ʦـــــś

( řــ ـــ ــ ـــــʛات اȄʨʽţʨʺॽؔƅــ ـــ ـ̔ żʱʺƅا ʧــ ــ ــــ ــƈ řـ ـــ ــ ــŕس ŷʨʺʳƈــ ــ ــ ـ ــ ॽʀ لƜــ ــ ــ ـ ـــــŦ ʧــ ـــ ــƈ ŕـ ـــ ــ ــōś  řثƍʛʽــ ـــ  TGاƅـــــــــʨƍʙن اƜʲƅثॽــــ

ــƓ و  ــ ــ Ɔؔƅول اʛʱـــــ ـــــř و  TCاʶॽƅʨؔƅـ ــƓƅŕ اžŕʲؔƅـ ـــ ــŷ Ɠʻƍʙـ ــ ــ ƅا ʧʽśوʛــــــ ʰƅاHDL_C  و Ɠʻƍʙــ ــ ــــʛوʧʽś اƅــ ــ ʰƅاŒــ ــ  واʡــ

 řžŕʲؔƅاLDL C   Ɠʻƍʙƅا ʧʽśوʛʰƅاŒʡا   واʙŠ řžŕʲؔƅاVLDL C.) 

ـــř و  ــ ــŕƁʙئȘ اȄʨƊŕʻƅـ ــــ ƅأن ا şئŕــ ــ ـɦـ ʻƅت اʛـــــ ــʛأƎʣـ ــ ـ̡ـ Ƅــى  أ ــ ــ Ɔŷ ʛʽثōــ ـــ ɦـ ƅا Ɠـــــ ــž řـ ــــ ॽƅŕŸž تŕȄʨ ɦـــ ــ ــʨƍʙن ʶƈـ اƅــــ

򟿿ŕǼ řـــ ـــ ƊرŕƂƈ ʧʽśŕʱــ ـــ ــʨƍʙن إ° اʨśرŬŕžـ ــŕȄʨʱت اʶॽƅʨؔƅــــــʛʱول واƅــــ ـــ ʁـ ƈ Ȉــ ـ̔ـــ ƆƂś Ɠــ ـــــž ȍʨــــ ــʴƆƈ ȈȞـ ــʷǼ ʗʺƎــــ Ŭــــ

řــــॽثƜʲƅا  řــ ــ Ȅʨƈʙƅا řــ ــ ॽɺا��و řــ ــ ƅŕţ ʧʽـــʁـ ʴśو   ʠــــſŦ Ɠــــ ž ʧيŕــــॼʱƈ ʛʽثōــ ــ ś تŕــــʸƆʵʱʶʺƆƅ نŕــ ــــţ Ɠــــʧʽ ؗــ ž

řـــــــــॽثƜʲƅن اʨƍʙـــــــــƅول واʛʱـــــــــʶॽƅʨؔƅت اŕȄʨʱـــــــــʶƈ   ʗــ ــ ــ ــ ــʙات Ɗŕؔžـ ــ ــ ــ ــōثʛʽاÆ أ اȄʨƆƂƅـ ـــــʨت و Ɔŷـــــــــى śـــــــ ــ ــــــʧ اȄʜƅــ ــ  ƈـ

ـــــʙات  ــــʖ وا��  اʽƊʨžƜſƅـ ــــƆƂƆƅ řॽʳॽــ ـــــʨر اʶʻƅــ yـ ƅا ʗــ ــ ــ ʻʽŗ ŕــــ ــř ؗʺــ ــ ــ ॽʰƅŕŻ Ɠـــــ ـــــž ŕʴـ ـــــŕʻ واŲـ ʁـ ʴś ʛــــــ Ǝŗأ řʳــــ ʶƊــ

 و اŕƂʺƅرŕƎƅ řȃ.أŕƎʱƅŕţ اřॽɻॽʰʢƅ  إƅىʛƎŗ وŕŷدت اʖƆƂƅ وا��
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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. 


