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Background and Aims: Oxidative stress plays an
important role in inducing apoptosis and injury in
hepatocytes. In response to the injury, the cells prolif-
erate and replace the injured cells. There is a difference
in the protein expression during liver injury, which is
tightly regulated by several mechanisms. One of the
mechanisms could be through miRNAs. In this study,
we hypothesized thatmiRNA-181a could induce nrf-2,
thereby acting as a potent anti-oxidant in decreasing
the amount of ROS generated in hepatic cells.
Methods: Chang liver cell line was used for all the
experiments. miRNA-181a was over expressed in these
cells using siPORT NeoFX transfection reagent as per
the manufacturer’s instructions. The cells were col-
lected after 72 h of transfection. The cells were col-
lected for either protein or RNA isolation. Total RNA
was isolated, cDNA was synthesized and the real time
RT-PCR was performed for superoxide dismutase-1
(SOD-1), SOD-2 and glutathione peroxidase-1. Wes-
tern Blots were performed for erk1/2, nrf2 and b-actin.
Results: miRNA-181a over expression resulted in a
significant increase in the SOD-1 levels (5-fold
increase compared to control). There was no signifi-
cant change in SOD-2 and Gpx-1. Western Blot ana-
lysis revealed that over-expressing miRNA-181a also
upregulated the protein levels of Nrf2 (2-fold as
compared to control) and erk1/2.
Conclusion: The data from this study showed that
the over expression of miRNA-181a in non-cancerous
hepatic cells increased the SOD-1 levels and nrf-2
levels, which could play a role in decreasing ROS
levels in hepatic injury.
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Background and Aims: Fulvic acid (FA) is consid-
ered as the most effective antioxidant present in the
Nature and used for several body complaints. It is a
member of humic substance found most abundantly
in the Nature, and is a main active component of the
mineral pitch. Although used for years, the anticancer
properties and antiproliferative properties are not
documented in detail. In this study, we, have analysed
and antineoplastic and growth inhibitory properties
of the Fulvic acid.
Methods: Different concentrations of fulvic acid
(10–1000 mg/ml) was incubated with the Huh 7
cells for 24 h. To study the anticancer property,
these cells were treated with fulvic acid and
MTT assay, tunnel assay, DNA fragmentation assay
were performed. The nitrous oxide production was
determined using Griess reagent and the colono-
genic assay was performed using crystal violet
staining.
Results: MTT assay demonstrated the growth inhi-
bition by FA with increasing concentrations. The
1000 mg/ml showed the highest inhibition (73.23%),
while the 56.4% and 45.36% inhibition were mea-
sured by the 500 and 200 mg/ml concentrations.
The production of nitric oxide was increased in
the Huh-7 cells with increasing concentrations of
FA. There was a 24.04%, 26.17%, and 45.59%
increase in the nitric oxide levels when the cells
were incubated with 100, 500, and 1000 mg/ml
concentration respectively. There was a significant
decrease in the colony formation, confirming the
anti-proliferative property of the FA. The TUNEL
assay and DNA fragmentation assay showed an
increased DNA damage and apoptosis with increas-
ing concentration of FA.
Conclusion: This study showed that FA has the
anticancer properties by increasing apoptosis and
via production of nitric acid and reactive oxygen
species. Our study demonstrated that fulvic acid
may be useful in the liver cancer and related disorders.
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http://dx.doi.org/JCEH302.2S0973-6883(15)00116-410.1016/j.jceh.2015.07.003Overexpression of miRNA 181a in Hepatic Stellate Cells Inhibits Stellate Cell Activation via rac1/MAPK PathwayAnamAshrafAanchalGuptaAjayYadavKishorPantParulGuptaSenthilVenugopal&x204E;drsenthil@sau.ac.inSouth Asian University, New Delhi, India&x204E;Corresponding author.Background and Aims: Hepatic stellate cells, present in the space of Disse, are quiescent and store vitamin A granules. Upon activation on injury, they are activated, proliferate and secrete excessive extracellular proteins. In this study, we have investigated the role of miRNA-181a on LX-2 cell (hepatic stellate cell line) activation.Methods: LX2 cells were used for all the experiments. These cells were transfected with miRNA 181a or non-specific miRNA (miRNA shown to be not inhibiting any known mRNA) using siPORT NeoFX transfection reagent. After 72h of transfection the cells were collected for either RNA or protein isolation. Total RNA was isolated, cDNA was synthesized and real time RT-PCR was performed for pro-inflammatory cytokines (TGF&beta;, TNF&alpha;, IL1 and IL6) in miRNA-181a over-expressing cells. Total cellular proteins were isolated and Western blots were performed for &alpha;-SMA, collagen 4A, rac1, Erk1/2 and B-actin.Results: Over expression of miRNA-181a significantly inhibited the intracellular levels of &alpha;-SMA by 1.89 fold (compared to control) and collagen 4A by 6.69 fold (compared to control). The signaling pathway results showed that over-expression of miRNA-181a resulted in a significant decrease in rac1, Erk1/2 levels. Further experiments overexpression of miRNA 181a resulted in decreased mRNA expression of the TGF&beta;, TNF&alpha; and IL6 by 58.82 fold, 35.71 fold and 3.125 fold respectively.Conclusion: These data show that over expression of miRNA-181a down regulates the hepatic stellate cell activation via MAPK/pro-inflammatory cytokine pathway. This miRNA could be a potent therapeutic target to inhibit the stellate cell activation.
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http://dx.doi.org/JCEH302.3S0973-6883(15)00117-610.1016/j.jceh.2015.07.004miRNA-181a Over Expression Acts as Potent Anti-Oxidant by Increasing SOD-1 and Nrf-2 in Hepatic CellsAanchalGuptaKishorPantAnamAshrafAjayYadavSenthilVenugopal&x204E;drsenthil@sau.ac.inParulGuptaSouth Asian University, New Delhi, India&x204E;Corresponding author.Background and Aims: Oxidative stress plays an important role in inducing apoptosis and injury in hepatocytes. In response to the injury, the cells proliferate and replace the injured cells. There is a difference in the protein expression during liver injury, which is tightly regulated by several mechanisms. One of the mechanisms could be through miRNAs. In this study, we hypothesized that miRNA-181a could induce nrf-2, thereby acting as a potent anti-oxidant in decreasing the amount of ROS generated in hepatic cells.Methods: Chang liver cell line was used for all the experiments. miRNA-181a was over expressed in these cells using siPORT NeoFX transfection reagent as per the manufacturer's instructions. The cells were collected after 72h of transfection. The cells were collected for either protein or RNA isolation. Total RNA was isolated, cDNA was synthesized and the real time RT-PCR was performed for superoxide dismutase-1 (SOD-1), SOD-2 and glutathione peroxidase-1. Western Blots were performed for erk1/2, nrf2 and b-actin.Results: miRNA-181a over expression resulted in a significant increase in the SOD-1 levels (5-fold increase compared to control). There was no significant change in SOD-2 and Gpx-1. Western Blot analysis revealed that over-expressing miRNA-181a also upregulated the protein levels of Nrf2 (2-fold as compared to control) and erk1/2.Conclusion: The data from this study showed that the over expression of miRNA-181a in non-cancerous hepatic cells increased the SOD-1 levels and nrf-2 levels, which could play a role in decreasing ROS levels in hepatic injury.
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http://dx.doi.org/JCEH302.4S0973-6883(15)00118-810.1016/j.jceh.2015.07.005Anti-Proliferative and Anticancer Properties of Fulvic Acid on Hepatic Cancer CellsKishorPantAnchalGuptaParulGuptaAnamAshrafAjayYadavSenthilVenugopal&x204E;drsenthil@sau.ac.inSouth Asian University, New Delhi, India&x204E;Corresponding author.Background and Aims: Fulvic acid (FA) is considered as the most effective antioxidant present in the Nature and used for several body complaints. It is a member of humic substance found most abundantly in the Nature, and is a main active component of the mineral pitch. Although used for years, the anticancer properties and antiproliferative properties are not documented in detail. In this study, we, have analysed and antineoplastic and growth inhibitory properties of the Fulvic acid.Methods: Different concentrations of fulvic acid (10&ndash;1000&mu;g/ml) was incubated with the Huh 7 cells for 24h. To study the anticancer property, these cells were treated with fulvic acid and MTT�assay, tunnel assay, DNA fragmentation assay were performed. The nitrous oxide production was determined using Griess reagent and the colonogenic assay was performed using crystal violet staining.Results: MTT assay demonstrated the growth inhibition by FA with increasing concentrations. The 1000&mu;g/ml showed the highest inhibition (73.23%), while the 56.4% and 45.36% inhibition were measured by the 500 and 200&mu;g/ml concentrations. The production of nitric oxide was increased in the Huh-7 cells with increasing concentrations of FA. There was a 24.04%, 26.17%, and 45.59% increase in the nitric oxide levels when the cells were incubated with 100, 500, and 1000&mu;g/ml concentration respectively. There was a significant decrease in the colony formation, confirming the anti-proliferative property of the FA. The TUNEL assay and DNA fragmentation assay showed an increased DNA damage and apoptosis with increasing concentration of FA.Conclusion: This study showed that FA has the anticancer properties by increasing apoptosis and via production of nitric acid and reactive oxygen species. Our study demonstrated that fulvic acid may be useful in the liver cancer and related disorders.

