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Abstract:

Liver X receptor (LXR) � and � are ligand-activated transcription factors that regulate the expression of genes involved in the re-

moval of cholesterol from cells by high-density lipoproteins, the transport of cholesterol to the liver and the biliary excretion of

cholesterol. LXRs are activated by oxygenated cholesterol derivatives such as 24(S),25-epoxycholesterol or 24(S)-, 25- and 27-hydroxy-

cholesterol. In this review, we will discuss the role of LXR in the reproductive system and perspectives on the application of LXR

agonists in the treatment of reproductive pathologies. Interestingly, progressive age-related impairment of fertility is observed in

both female and male LXR knockout mice. Reduced fertility in female LXR knockout mice is associated with resistance to follicular

fluid meiosis-activating sterol (FF-MAS), the intermediate of cholesterol synthesis generated in the ovaries that is responsible for

stimulating oocyte meiosis partially in a LXR-dependent manner. Female mice lacking both LXR isoforms exhibit symptoms of

ovarian hyperstimulation syndrome when treated with pharmacological doses of gonadotropins. LXR agonists have mainly been

considered as potential anti-atherosclerotic medications. However, experimental studies suggest that natural or synthetic LXR ago-

nists may also effectively treat some reproductive pathologies, such as infertility, impaired uterine contractility, hormone-dependent

cancers and insulin resistance in patients with polycystic ovarian syndrome. However, the specific adverse effects of LXR agonists

on the reproductive system must also be considered. Adverse effects of LXR agonists include impaired trophoblast invasion, exces-

sive transplacental cholesterol transport from the mother to the fetus leading to fetal hypercholesterolemia, and augmented estrogen

deficiency after menopause.
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Abbreviations: 3�-HSD – 3�-hydroxysteroid dehydrogenase,

FF-MAS – follicular fluid meiosis-activating sterol, FSH –

follicle-stimulating hormone, hCG – human chorionic gonado-

tropin, HDL – high-density lipoproteins, LDL – low-density

lipoproteins, LH – luteinizing hormone, LXR – liver X recep-

tor, LXRE – liver X receptor response element, OHSS – ovar-

ian hyperstimulation syndrome, RXR – retinoid X receptor,

SRE – sterol response element, SREBP – sterol regulatory

element-binding protein, Star – steroidogenic acute regulatory

protein, TGF – transforming growth factor, T-MAS – testis

meiosis-activating sterol

Introduction

Liver X receptors (LXRs) are ligand-activated tran-

scription factors that form heterodimers with the reti-

noic X receptor (RXR), which upon ligand binding

regulate the expression of target genes. LXRs were

originally described as “orphan” receptors. Eventu-

ally, endogenous oxygenated cholesterol derivatives
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