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ABSTRACT

Reactive oxygen species (ROS) are continuously generated as part of both
our normal process of cellular metabolism and by environmental factors. The ROS
induces cell damage by modifying molecules including proteins, lipids, and DNA and
leads to oxidative stress that is associated with tissue damage, accelerated aging, and
degenerative diseases. In addition, malfunction of epithelium barriers by ROS is
attributed to the disruption of tight junction functions. The aim of this study was to
investigate the protective effect of natural proteins isolated from Cajanus cajan
(pigeon pea) seeds cultivated in Thailand against H,O,-induced oxidative cellular
damage. The crude pigeon pea proteins were obtained using ammonium sulfate
precipitation in various extraction solutions. Eight protein fractions (PBS (P); I, 11, 1I),
(NaCl (N); I, 1) and (water (W); I, 1I, 1) were obtained. The molecular weight
distributions were found to be in the range of 1-100 kDa. Protein fractions were
observed for their antioxidant activities including enzymatic antioxidant activities
(SOD, CAT and GPx), cell membranes, mitochondrial membranes, DNA damage on
human lymphoblast cells (TK6), and TJ disruption on human intestinal epithelial cells
(Caco-2). The data revealed a potent superoxide dismutase- like activity in three protein
fractions including P-IlI, N-II, and W-IIl. The highest inhibitory effect on
mitochondrial and cell membrane damage was detected in the W-III fraction. In
addition, there was no significant difference among protein fractions on the anti-
oxidative DNA damage in TK6 cells. The protective effects on TJ defects induced by
H,0; in Caco-2 cells, indicated by the preservation of TER values and TJ proteins
(claudin-4 and occludin) expression, were found in all three protein fractions.
According to our results, we conclude that proteins isolated from pigeon pea seeds
possess potent anti-oxidative effects on H,O,-induced cellular damage.
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