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Survey on the effect of D-Limonene and niosome containing D-Limonene on a number of
genes involved in lipid metabolism in HepG2 cell line.
Abstract:
Introduction: Dyslipidemiais a disorder in metabolism and amount of lipids (cholesterol,
triglycerides, lipoproteins, etc) in the body. Obesity is a risk factor for cardiovascular disease,
type 2 diabetes, insulin resistance, and hyperlipidemia, causing several types of cancer, and is a
major health challenge. Anethum graveolens (dill) is an herbal plant cultivated in various regions

worldwide. The main constituents of dill are;: D-Carvone, D-Limonene. Previous studies have

shown that D-Limonene has many properties including antioxidant, anticancer and
hypoglycemic and hypolipidemic. Despite the many therapeutic uses of extracts from medicinal
plants, there have some limitations and challenges. The niosomes are used as drug delivery
system to improve this restriction.

Methods: HepG2 cells were cultured in RPMI1640 medium. After preparation of niosomal

formulation and loading D- Limonene into them,Concentrations of (1,10,20 uM) D- Limonene
and niosomes containing D- Limonene were added to cells and cytotoxicity was assessed after
24 h by MTT assay.In addition, the effect of D- Limonene and niosomes containing D-
Limonene on the expression of genes involved in lipid metabolism including ACC1, FAS,
LDLR, LXRa, SREBP-1c¢ at concentration of 20 pM was evaluated by Real Time PCR method.
Results: According to our data, HepG2 cells after 24 hours of treatment with D-Limonene and its
niosomal formulation showed a significant decrease in expression of SREBP-1C, LXRa and its
target genes, including FAS, ACCI and increased expression of LDLR. The effects of the
niosomal formulation on expression of all the genes above were greater than that of free D-
Limonene.

Conclusions: Based on the results, the positive effects of D-Limonene and its niosomal form on
the development of hypolipidemic effects were confirmed. The effect of niosomal nanocarriers
on enhancing the effect of D-Limonene on both cell viability and gene expression was clearly
observed. Thus, D-Limonene and especially its niosomic form can be used to improve
dyslipidemia and obesity and other metabolic disorders.
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