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ABSTRACT

Increased intestinal iron absorption and repeated blood transfusions can result
in secondary iron overload and vital organ dysfunction. The liver is commonly
affected by excessive iron accumulation, leading to generation of reactive oxygen
intermediates (ROI). Thalassemias lead to liver fibrosis due to hepatic iron overload
results in hepatocellular carcinoma. Nonalcoholic fatty liver disease (NAFLD) due to
hyperlipidemia is the latest known cause of liver fibrosis and cirrhosis. Iron overload,
HCV infection and fatty liver are tend to cause liver fibrosis. Desferrioxamine
(DFO), deferiprone (DFP) and deferasirox (DFX) are promising iron chelators used
for treatment of p-thalassemia patients with iron overload. Green tea (Camellia
sinensis) catechins exhibit anti-oxidative and iron-chelating properties. Chitosan is a
biopolymer of glucosamine which shows hypolipidemic, antioxidant and iron cross-
linking effects. It is hypothesized that green tea catechins and chitosan will reduce
hepatic iron deposition, oxidative stress and fat accumulation, and consequently
prevent liver tissue damage.

Accordingly, this study investigates biochemical changes of iron and ROI in

hepatocytes of iron-loaded wild-type (WT) and heterozygous ®<°

type-thalassemia
(BKO) mice, and whether green tea crude extract alleviates iron overload and

oxidative stress of the hepatocytes or not. Effectiveness of chitosan in lowering



nonalcoholic steatohepatitis (NASH) and liver fibrosis of high fat-fed rats were also
examined.

Two animal models, Wistar rats and C57/BL6 mice, were used. WT and
BKO mice were induced to iron overload by the feeding of a ferrocene-supplemented
diet (Fe diet, 0.2% w/w) for 8 weeks and with oral administration of the green tea
extract (300 mg/kg) and a standard iron chelator, deferiprone (DFP) (50 mg/kg) for
further 8 weeks. Rats were fed with normal fat (NF) and high-fat (HF) diets for 12
weeks. They were then orally administered with cornstarch (5% w/w), chitosan (5%
w/w) and orlistat (25 mg/kg) for further 8 weeks. Blood samples of the treated rats
were collected for measuring levels of plasma cholesterol, triglyceride, aspartate
aminotransferase (AST) and alanine aminotransferase (ALT). Concentrations of iron,
ferritin, triglyceride, glutathione (GSH), collagen and malondialdehyde (MDA) were
analyzed in their liver tissues. Histochemical examinations including hematoxylin &
eosin (H&E), Pearl’s Prussian blue and Mason trichrome staining were also
performed in the liver tissue sections.

The results showed that chitosan inhibited a progressive increase of
triglyceride levels in plasma and liver of the rats significantly. It reduced ferritin
concentrations, but did not affect levels of GSH in their livers. The compound
increased liver iron and collagen concentrations slightly. Green tea extract decreased
iron deposition in livers of the iron-loaded WT and BKO mice effectively and
significantly. The green tea did not change GSH concentrations in livers of the iron-
loaded WT, and slightly decreased GSH concentrations in livers of BKO mice. Most
importantly, chitosan and green tea were able to decrease levels of liver MDA
significantly. However, chitosan was not harmful to livers of the treated rats. In
conclusion, green tea would be effective in chelating iron pools and inhibiting lipid
peroxidation in the liver cells. Chitosan can lower hepatic fat accumulation and
oxidative stress. Altogether, combined treatment of green tea and chitosan would
inhibit or prevent liver fibrosis caused by excessive iron and fat accumulation.
Prospectively, the adjunctive therapy should to be further investigated in [3-

thalassemia patients with iron overload.
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