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Introduction
The Conjugated Linolenic Acids (CLNAs) have been widely 

studied for their properties. They are associated with specific 
physiological effects, as has been shown by various in vivo 
studies. These conjugated linolenic acids are related to anti-
carcinogenic, anti-adipogenic, anti-inflammatory and anti-
atherosclerotic activities [1-3]. The CLNAs are rich in specific 
oils from seeds. These particular oils, which are now being 
currently studied herein, have evolved from Bitter Gourd (BSO) 
and Pomegranate (PSO) seeds. They present high concentrations 
of α-eleostearic acid (C18:3-9c11t13t) and punicic acid (C18:3-
9c11t13c), respectively [4,5]. The benefits of the CLNAs are 
seemingly associated with conjugated linoleic acid (CLA), as 
some studies have indicated that CLNA is converted to CLA in 
certain cells. 

The roles of the CLNAs in antioxidant activities were 
investigated by Anusree, et al. [6]. In their study, a cell 
treatment with TNF-α caused significant alterations in their 
mitochondrial trans-membrane potential, with a reduction in 
their ATP production, their O2 consumption, together with an 
overall increase in their cellular Reactive Oxygen Species (ROS) 
generation. This present identification of the α-eleostearic 
and punicic acids is in the initial stage of evaluating their 
properties in different tissues (Caco-2 and HepG2 cell cultures).  

 
These particular cell lines can mimic the intestinal absorption, the 
incorporation and hepatic metabolism, as well as the functions 
of the CLNAs in the production of ROS [7]. This preliminary study 
has aimed at purifying and evaluating the antioxidant potential 
of the conjugated isomers from bitter gourd and pomegranate 
seed oils in different cell lines (Caco-2 and HepG2).

Methods and Procedures
The bitter gourds and the pomegranates were obtained 

commercially from the city of São Paulo, Brazil. Their seeds 
were extracted in order to separate their lipid fractions by a 
Soxhlet extractor, when using hexane as a solvent [4,5]. The oils 
were hydrolyzed as has already been described by Schneider 
et al., (2012). The isolation of the α-eleostearic and punicic 
acids was performed by using the Semi-Preparative System. 
The confirmation of these components was conducted by High-
Performance Liquid Chromatography (HPLC), when coupled 
with a mass spectrometer [8]. The cell viabilities were executed 
with the CLNAs that were isolated from the BSO and PSO seeds, 
at different concentrations and with a 24 hours exposure. The 
detection of the ROS that was generated in the Caco2 and HepG2 
cells in the presence of the CLNAs was performed by using a 
reaction with 2’,7’-dichlorofluorescein diacetate.
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Results
The α-eleostearic and punicic acid contents in the lipid 

fractions of the bitter gourd and pomegranate seeds were 63.54% 
and 85.25%, respectively. These results confirmed the main 
components of the lipid fractions of these seeds. The cytotoxicity 
was calculated for the IC50 values from the dose-response 
curves. In the Caco-2 cell line, the concentrations were 25.31µM 
(BSO) and 15.43 µM (PSO), respectively. In the HepG2 cell line, 
they were 80.28 µM (BSO) and 107.00 µM (PSO), respectively. 
The reactive oxygen species (ROS) that were generated were 
statistically significantly (p<0.05). They were lower at 25 µM of 
BSO, when compared to the basal group in the Caco2 cell line. On 
the other hand, the HepG2 cell line generated higher ROS values, 
when compared to the basal group.

Conclusion
This study has confirmed the high presence of α-eleostearic 

acid and punicic acid in the two seed oils (bitter gourd and 
pomegranate). As a result, they can be important sources for 
functional/nutraceutical industrial purposes. It was possible 
to identify the concentrations (IC50) for an evaluation of 
these CLNAs in the liver and in the intestinal cells. Moreover, 
the presence of BSO reduced the generation of ROS in the cell 
cultures. These results are part of a broad investigation into the 
antioxidant potentials of the CLNAs and new steps involving lipid 
peroxidation and the activities of the antioxidant enzymes will 
be performed. In evaluating the presence of the α-eleostearic 
and punicic acids and their functionality in cell cultures, it may 
be contributing to the prevention of metabolic disorders which 
are related to an inhibition of the oxidative processes.
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