Citrus limon (L.) Osbeck Fruit Peel Essential Oil Ameliorated Polycystic Ovarian Syndrome
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Introduction: The limitations of current therapies for polycystic ovarian syndrome (PCOS) have sparked growing interest in natural resources like medicinal plants.
Aims: This study investigated the anti-PCOS potential of Citrus limon (L.) Osbeck fruit peel essential oil (CLEO), traditionally used for female health issues.
Methods. CLEO was extracted via hydro-distillation, formulated into a nano-emulsion (CLEO-NE), and chemically characterized and administered to letrozole-induced obese PCOS rats to determine its potency in in-vitro and in-vivo models.
Results. CLEO was found to be a potent antioxidant. D-limonene (52.37%) and eucalyptol (10.10%) found to be the most abundant active constituents in GC-MS analysis. D-limonene strongly binds to PCOS-specific proteins, CMKLR1 and INSR in in-silico assay. CLEO-NE treatment led to significant reductions in body weight, corrections in hormonal imbalances, and improvements in the lipid profile in obese PCOS animals. CLEO-NE exhibits strong anti-inflammatory effects as evidenced by modulation of serum TNF-α and IL-10 levels. Histopathological examination of the ovaries from the treated groups showed a marked decrease in cystic follicles.
Discussion. The therapeutic effects observed in the PCOS-obese rats are likely driven by the CLEO's high concentration of d-limonene and eucalyptol. The strong binding of d-limonene to CMKLR1 and INSR proteins points to a possible mechanism of modulation of inflammation and insulin signaling in PCOS condition which is supported by the marked reduction in inflammatory markers, decreased serum insulin level, and restoration of normal ovarian function. These findings validate the traditional use of Citrus limon and position CLEO as a promising natural candidate for managing obesity-associated PCOS, pending further clinical studies.
Mobasher MA et al. (2022) Molecules 28:122; El-Kersh DM et al. (2021) Sci Rep 11:7121 
Fig: Histopathology examination of the ovaries in different groups: A (Control); B (HFD+LTZ); C (HFD+LTZ+MET); D (HFD+LTZ+CLEO-NE 200) observed at 10x magnification. E: Serum Testosterone &, F: Serum FSH level. Values are expressed as mean ± SD.; n=6 rat per group. two-way ANOVA followed by Bonferroni post hoc test when compared with control (p<0.001). *, ** , ***  , indicates the significance level.
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