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ABSTRACT

Reactive oxygen species (ROS) contributé to the pathogenesis of several hereditary disorders
of red blood cells (RBCs), including thalassemia. Thalassemia patients are subjected to depletion
of lipid-soluble antioxidants and peroxidative tissue injury by the secondary iron overload.
Oxidative damage of P-thalassemia RBCs is increased due to the excessive C-globin chain,
excessive iron and less developed antioxidant defense systems. Such RBC is hemélyzed more
easily than normal RBC when exposed to many oxidizing agents.

This work was aimed to investigate the protective effects of medicinal plant extracts such as
green tea, black tea, tamarind seed coat and Cisssus quadraﬁgufaris Linn compared with vitamin
C against oxidative stress-induced lysis of RBCs in vitro. Medicinal plants were extracted with
hot water (80°C) at a concentration of 1 mg/ml and evaluated for antioxidant activity using trolox
equivalent antioxidant capacity {TEAC) test. The extracts were also cvaluated for their anti-
hemolytic effects on H,O,-induced normal and [-thalassemic RBCs. It was found that TEAC
values of the tamarind seed coat extract (7. indica) exhibited the highest antioxidant capacity
followed by vitamin C, green tea, black tea and C. quadrangularis. The range of IC,, of

tamarind seed extract was less than those of IC,, of vitamin C, green tea, black tea and C



quadrangularis extracts in both normal and thalassemic RBCs. Results are consistent with the
relation of the antioxidant activities of medicinal plant extracts.

The protective effect against oxidative damage was determined by pre-incubating RBC from
normal volunteers, from splenectomized and non-splenectomized PB-thalassemia patients with
medicinal plant extracts or vitamin C at a final concentration of 50 pg/ml for 2 hours, then
challenged with hydrogen peroxide (11,0,) at indicated time. ROS and Ca”" influx were measured
by flow cytometry, lipid peroxidation was determined by thiobarbituric acid-reactive substance
(TBARS) assay, reduced glutathione (GSH) was spectrophotometricélly measured. In addition
the calmodulin response of plasma membrane Ca’"-ATPase in RBCs were also determined by the
coupled enzyme method. It was found that medicinal plant extracts and vitamin C protected
RBCs against oxidative damage by decreasing malondialdehyde (MDA) production and
increasing GSH content, The medicinal piant extracts also reduced the ROS formation and Ca”
influx in both normal and thalassemic RBCs effectively. Moreover the calmodulin response of
plasma membrane Ca”"-ATPase in RBCs was also recovered.

In conclusion, the medicinal plant extracts have a powérful antioxidant activity in vitro and

could capable of protecting fresh isolated normal and thalassemic RBCs against oxidative

damage.
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