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ABSTRACT

Project Code: RMU5080074
Project Title: Green Tea Catechins Potentially Reduce Labile Iron Pools in

Hepatocytes and Cardiomyocytes in vitro and in vivo

Investigator: Somdet Srichairatanakool, Ph.D., Associate Professor

Affiliation: Department of Biochemistry, Faculty of Medicine, Chiang Mai University
E-mail Address: ssrichai@med.cmu.ac.th

Project Period: 3 years (July 2007 — June 2010)

Background: Secondary iron overload is commonly found in transfusion-dependent patients

with B-thalassemia and demonstrates nontransferrin-bound iron (NTBI), a toxic form of iron in
their plasma. Cellular and mitochondrial damage can be caused by labile iron pool (LIP) and be
mediated by reactive oxygen species (ROS). Liver cells of the thalassemias have greater levels
of LIP and ROS than those of healthy persons. Thalassemia patients with iron overload are
treated with iron chelators including desferrioxamine (DFO), deferiprone (DFP) and deferasirox
(DFX) to remove excess iron, together with antioxidants such as vitamin E to relieve oxidative
stress in the body. Tea (Camellia sinensis) exerts many beneficial health effects.
Epigallocatechin (EGC), epicatechin (EC), catechin (C), epigallocatechin 3-gallatte (EGCG) and
epicatechin 3-gallate (ECG) are commonly found in green tea extract (GTE). Importantly, GTE
and EGCG exhibit anti-oxidation, inhibition of carcinogenesis, detoxification of CYP2E1-

catalyzed HepG2 cells and iron chelation in vitro and in vivo.

Objectives: Efficacy of GTE and EGCG on iron status and oxidative stress was examined in
iron-loaded wild-type (WT), heterozygous beta-knockout (BKO) and double-heterozygous (DH)
thalassemic mice (C57BL/6) as well as in hepatocyte cultures. Cytotoxic effect of the

compounds was also determined in the cell cultures.

Research methodology: GTE and EGCG preparations were identified antioxidant property and
used throughout the study. The mice were induced iron overload by daily feeding ferrocene-
supplemented diet (FE diet) for 3 months, and orally giving the GTE and EGCG for further 3
months. Surrogate markers for iron status including NTBI, LIP, liver iron content (LIC), and

Perl’s iron staining and for oxidative stress such as reduced glutathione (GSH), ROS,

mitochondrial membrane potential (m\I") and malondialdehyde (MDA) were measured.
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Cytotoxic effect of the GTE and EGCG on the treated cells was determined using 3-(4,5-
dimethylthiazolyl-2-yl)-2,5-diphenyltetrazolium bromide (MTT) dye.

Results:The GTE and EGCG reduced levels of plasma NTBI, plasma MDA, erythrocyte ROS,
and liver iron, but increased levels of reduced glutathione in the FE diet-fed mice effectively.
Histochemical examination showed leukocyte infiltration nearby hepatic portal vein and high iron
accumulation in livers of the mice. Perl’s staining result demonstrates that the GTE and EGCG

were able to decrease the iron deposition clearly in liver and spleen tissues, and slightly in hear

tissue. The GTE and EGCG significantly reduced levels of LIP, ROS and mY¥ in iron-loaded
hepatocyte cultures in concentration-dependent manner. At equivalent concentrations, these
two compounds were more toxic to the primary hepatocytes than the HepG2 cells. GTE and

EGCG enhanced viability of the cardiomyocytes.

Discussion and Conclusions: Green tea catechins, particularly EGCG could lower plasma
NTBI concentration and hepatic iron accumulation in iron-loaded thalassemic mice effectively,
this can lead to negative iron balance. Possibly, they prevent iron-induced generation of ROS
via Haber-Weiss and Fenton reactions and relieve liver pathogenesis. The compounds also
improve antioxidant defense by increasing glutathione production in the cells and the whole
body. GTE and EGCG used at a high dose would be pro-oxidant rather than antioxidant.
Suggestively, EGCG would exhibit bi-functions as an iron chelator to sequester the iron from

cells and a scavenger to get rid of persisting free radicals.

Comments and Further investigation: Actions of the catechins might be related to iron
chelation in the cells and patients with iron overload. Whether these effects can improve iron

overload and oxidative stress in thalassemia patients remains to be seen upon further

examination. Green tea formulation and standardization is necessary for clinically studying in B-

thalassemia patients.
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