Research on Medicine Original Article

The Quarterly journal of School of Medicine, Shahid Beheshti University of Medical Sciences 2021 ;Vol.45; No.4

The influence of trans-palmitoleic acid on gene expression of
fatty acid synthase and lipid accumulation in liver cells

Ramesh Farokh Nezhad', Mitra Nourbakhsh*?, Maryam Razzaghy Azar®, Roya Sharifi*, Parichehreh

Yaghmaei®

1. Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran
2. Department of Biochemistry, Faculty of Medicine, Iran University of Medical Sciences, Tehran, Iran
3. Metabolic Disorders Research Center, Endocrinology and Metabolism Molecular-Cellular Sciences Institute, Tehran University of Medical Sciences,
Tehran, Iran
4. Department of Medical Laboratory Sciences, School of Allied Medical sciences, Iran University of Medical Sciences, Tehran, Iran

5. Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran

(Received: 2020/12/02 Accepted: 2021/06/02)

(Abstract h

Background and aim: Prevalence of obesity has been elevated during the recent years and therefore its
consequences, including liver and cardiovascular disorders, have increased. The previous studies have shown
that trans-palmitoleic acid (tPA) has beneficial effects in metabolic disorders. Thus, the aim of the present
study was to investigate the effects of tPA on lipid accumulation in liver cells and the gene expression of fatty
acid synthase (FAS) enzyme and the activity of peroxisome proliferator-activated receptor alpha (PPARa).
Materials and Methods: In the present experimental in vitro study, HepG2 liver cells were cultured and
treated with different concentrations of tPA and palimitic acid. Intracellular triglyceride (TG) levels were
measured with an enzymatic method, and the expression of FAS gene was assessed using real-time PCR. The
activity of PPARo was also evaluated via luciferase reporter assay, using the vector comprising the PPARo.
response element.

Results: Both fatty acids caused TG deposition in liver cells;, however, the TG levels were significantly lower
in cells treated with tPA compared to the cells that were treated with palmitic acid (P<0.001). The gene
expression of FAS was enhanced by both fatty acids, but in cells treated with tPA, it was significantly lower
than palmitic acid (P<0.001). Also, tPA was observed to activate PPARa, especially at lower concentrations
(P<0.001), while palmitic acid did not have any effect on this nuclear receptor.

Conclusion: The results showed that less TG is accumulated in liver cells treated with tPA as compared
with palmitic acid and thus this fatty acid has better influence on liver cells compared with its saturated
counterpart.
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