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Abstract:

Background and objectives: Cardiovascular diseases (CVD) are still the leading cause of
mortality and morbidity worldwide. Liver X receptors (LXRs) and sterol regulatory element
binding proteins (SREBPs) play an important role in lipid homeostasis. LXRs affect SREBPs and
increase lipid synthesis and reverse cholesterol transport (RCT). MicroRNAs are endogenous, non-
coding, short RNAs which play pivotal roles in regulating metabolism and other aspects of cell
biology. MicroRNA-33 down regulates AMPK, ABCA1 and CPT1 mRNA. On the other hand,
SIRT1 affects LXR and SREBP activity through deacetylation. In this study we evaluated effect
of co-administration of miR-33 mimic, inhibitor and LXR activator on AMPK-SIRT1, LXR-a,

SREBPs and ABCA1 expression in mice liver.

Materials and methods: Thirty six mice were divided into six groups (n=6) and the study duration
was 7 days. Group I received standard chow without any treatment, group II received 30 mg/kg/48h
LXR agonist (T0901317). group III received 1 mg/kg/48h “LNA miR-33 mimic”, group IV
received 1 mg/kg/48h “in vivo LNA anti-miR-33". group V received both T0901317 and “LNA
miR-33 mimic”, and group VI received both T0901317 and “in vivo LNA anti-miR-33". All
treatments were administrated through i.p injection. After 7 days, mice were sacrificed and liver
tissues were excised and blood samples were collected. miR-33, Abcal, AMPK, Lxr- a , Sirtl,
Srebf2 and Srebflc gene expression were quantified by real time PCR, and ABCA1, AMPK, LXR-
@, SIRT1 and SREBP-2 protein expression by western blotting. Serum lipid profile also was

measured. Serum lipid profile was assayed by enzymatic methods.

Results: Our results showed that T0901317, anti-miR-33 and co-administration of T0901317 and
anti-miR-33 significantly increased HDL-c levels and miR-33 mimic significantly reduced it.
T0901317 increased SREBP-2 and miR-33 levels but co-administration of T0901317 and anti-
miR-33reduced srebf2 and miR-33 levels. AMPK was reduced by T0901317 insignificantly. Anti-
miR-33 and miR-33 mimic significantly increased and decreased AMPK expression respectively.
Sirt] gene and protein expression remained unchanged in all six groups. Our results showed that
LXR activation cause LXR-0 and ABCA1 elevation and miR-33 inhibition attenuates T0901317
effect on LXR-o expression. T0901317 and combination of T0901317 and miR-33 mimic
significantly increased and anti-miR-33 reduced SREBP-lc gene expression. T0901317 and

combination of T0901317 and miR-33 mimic significantly increased TG levels.



Discussion: In spite of progress in drug discovery for atherosclerosis and metabolic diseases, these
Zisorders are not fully controlled. It seem that there is a synergistic effect between T0901317 and
~nti-miR-33 which reduce serum TG levels, and also reduce intracellular sterol levels and increase
-holesterol transport to hepatocytes, therefore this can be considered as a therapeutic alternative in

atherosclerosis and cardiovascular diseases.
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