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Proinflammatory cytokines-induced iNOS expression and the subsequent massive NO
production can result in the damage of intestinal epithelial cells. In addition, the
expression of both apoptotic and anti-apoptotic molecules can be induced by
proinflammatory cytokines in several normal cell types. Although the OSCs derived
from garlic inhibit the transcription of iNOS gene, they may inhibit the transcription
of the gene of bcl-X, an anti-apoptotic protein, through the same mechanism. The
aim of the present study is to investigate the effect of garlic oil and its OSCs on the
viability of an intestinal epithelial cell line IEC-18 in the absence or presence of
proinflammatory cytokines and the underlying mechanisms. This study was carried
out by investigating cell viability, NO production, anti-apoptotic protein bcl-Xi
expression and apoptosis after adding GO(0-250 pg/mL), DAS (0-5 mM), DADS (0-5
mM), DATS (0-5 mM) into the culture medium of IEC-18 cell line in the absence or
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presence of a cytokine mix (CM). The effect of aminoguanidine (0.5 or 5 mM), an
INOS inhibitor, on the viability of IEC-18 was investigated as a positive control for
clarifying the association of NO production and cell viability. CM significantly
elevated NO production in accompany with suppressed cell viability. All tested garlic
compounds, except DAS, showed dose-dependent inhibitory effect on NO production
in the presence of CM in accompany with suppressed cell viability. In addition, values
of LCs for GO, DAS, DADS and DATS are 3.9 ug/mL, 0.052 mM, 0.032 mM and
0.022 mM, respectively, in the absence of CM and are 0.75 ug/mL, 0.047 mM, 0.0074
mM and 0.0027 mM, respectively, in the presence of CM. The inhibitory effect of
OSC:s on cell viability increased when the sulfur number in the compound increase. In
contrast to the effect of GO and OSCs, the inhibition of NO production by AG
reversed CM-suppressed cell viability, suggesting the loss of cells by GO and its
OSCs are not associated with the suppression of NO production by these compounds.
The result from Western blotting demonstrated that GO and its OSCs inhibit
CM-induced expression of bcl-X;, and worsened CM-induced apoptosis. These results
suggest that in the presence of proinflammatory cytokines, IEC is more susceptible to
the cytotoxicity of GO and its OSCs. The cytotoxicity of GO and its OSCs to IEC in
the presence of CM is not associate with the inhibition of NO production but is, at
least partly, associate with the inhibitory effect on the expression of anti-apoptotic
protein.

Keywords: Proinflammatory cytokines; Garlic oil; Organosulfur compounds;
Apoptosis; Intestinal epithelial cells
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