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ABSTRACT

Tea (Camellia sinensis) contains polyphenolic catechins which
epigallocatechin 3-gallate (EGCG) is a major active ingredient in green tea crude
extract (GTE). Its free-radical scavenging and iron chelating activities can protect
human beings from pathogenesis including cancer, hypertension, diabetic mellitus and
aging. B-thalassemia patients suffer from secondary iron overload caused by increased
duodenal iron absorption and multiple blood transfusions. Iron is a chemical catalyst
of Haber-Weiss and Fenton reactions and contributes to generation of reactive oxygen
species (ROS) and oxidative stress, leading to vital organ dysfunction. Liver is one of
the most affected organs which the iron is highly accumulated, potentially causing
fibrogenesis, cirrhosis and cancer. Iron chelators (such as desferrioxamine (DFO),
deferiprone (DFP) and deferasirox (DFX)) and antioxidants (such as vitamin C,
vitamin E and N-acetylcysteine) are used for treatment and alleviation of such iron
overload and oxidative stress.

This study purposed to examine effects of GTE and EGCG alone and those
together with deferiprone (DFP) on oxidative stress and iron overload in cultured

hepatocytes. The GTE was prepared from the microwave-processed tea shoots and
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catechins composition was determined using HPLC method. The EGCG was
fractionated from the GTE using a semi-preparative HPLC technique, which its purity
was >85%. The hepatocytes, human hepatocellular carcinoma cell line (HepG2) and
primary mouse (C57/BL6) hepatocytes, were loaded with ferrous ammonium citrate
(FAC) (500 uM) and determined labile iron pool (LIP) by using calcein fluorescence
technique. Cellular ROS level was measured using dichlorohydrofluorescein
fluorescence method and mitochondrial ROS (membrane potentials) was measured
using rhodamine123 method. Toxic effect of GTE and EGCG on the hepatocytes was
investigated with a colorimetric technique called 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide or MTT test.

Apparently, the GTE and EGCG reduced the LIP level in the hepatocytes in
concentration-dependent manner within 6 hours and did not reduce any more after 24
hours. Most importantly, the tested compounds also lowered cellular and
mitochondrial ROS levels in concentration- and time-dependent manners.

In conclusion, crude extract and epigallocatechin 3-gallate of green tea
themselves and along with deferiprone could reduce intracellular free iron and also
scavenge intracellular and mitochondrial free radicals in hepatocytes effectively. The
benefits imply protective and therapeutic effects of green tea catechins on the liver
with iron overload and oxidative stress. Therefore, it needs to further study adjunctive
effect of green tea product and deferiprone to prevent liver pathogenesis in

thalassemia patients with iron overload.
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