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Poorly controlled blood glucose level has been recognized a major factor
responsible for the progressing of diabetes. Glucose toxicity resulting from
hyperglycemia adversely affects glucose-stimulated insulin secretion (GSIS) from
islet B cell. We previously reported that both garlic oil (GO) and its organosulfur
compound diallyl trisulfide (DATS) improved plasma insulin level in diabetes. With
an islet B cell line HIT-T15, the present study investigated the effect of GO and
DATS on GSIS under normal- (5.5 mM glucose) and hyper-glycemic (11.1 or 33.3

mM glucose) condition. Cells were cultured in various concentrations of glucose
with or without GO (1-10 pg/ml) or DATS (0.001-0.01 mM) for 24h followed by the



determination of their validity, GSIS, cellular ATP content, and glucose transport
kinetics. The effect of GO on oxidative condition of cells cultured under
hyperglycemic condition was also investigated. When under normal condition, GO
did not affect the validity while dose-dependently increased the GSIS to a level
similar to that by glibenclamide. Studies on cellular ATP content and on glucose
transport kinetics suggested that GO could improve GSIS through improving
cellular glucose uptake and ATP production. Hyperglycemia affected neither the
validity nor the apoptosis rate of cells while suppressed the GSIS and lowered
cellular ATP content and the maximal glucose transport rate. Hyperglycemia also
increased TBARS and decreased SOD activity in cells, although total GSH content,
the activity of GPx and GR remained unaffected. GO reversed decreased GSIS and
cellular ATP content in cells cultured under hyperglycemic condition, and improved
Km of glucose transport in these cells. DATS showed similar effects on GSIS,
cellular ATP and the kinetics of glucose transport to that of GO in cells cultured
under both normal- and hyper-glycemic conditions. In addition, GO also improved
SOD activity of cells cultured under hyperglycemic condition, however, did not
ameliorate the increased TBARS in these cells. In conclusion, GO acutely improved
GSIS in the B cell line HIT-T15 cultured in normal and in hyperglycemic conditions
in associate with increased glucose utilization by these cells while not through its
antioxidant effect. DATS is a major functional compound in GO for its insulin
secretogogues effect.

Keywords: HIT-T15 cell line; Garlic oil; Diallyl trisulfide; Insulin;
Glucose-stimulated insulin secretion (GSIS)
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1.4743 £ 0.023°
0.9676 + 0.01°
1.9849 + 0.033°
1.533 £0.014°

1.1824 +0.042°

1.366 + 0.074%
1.2977 + 0.032°
1.63 +0.041°
1.8811 4 0.078°
1.6737 + 0.025°
1.4568 + 0.071°

1.7257 + 0.0549
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Glucose GO TBARS Total GSH GPx GR SOD
(mM) (ug/ml)  (nmol/mg prot) (nmol/mg prot) (nmol NADPH/min/mg prot) (nmol NADPH/min/mg prot) (U/mg prot)

5.5 0 0.342+0.0.127*  0.192+0.075 142+36 23.0+£9.6 0.0852+0.0289"

33.3 0 0.700£0.275°  0.230+0.113 168+42 31.6£10.2 0.0324+0.0150°
1 0.685+0.326°  0.227+0.111 164+57 31.5+12.4 0.0425+0.0212°
5 0.714+0.237°  0.235+0.050 152466 27.6£13.1 0.0542+0.0103*
10 0.856+0.368°  0.200+0.036 180+35 35.2+12.8 0.0532+0.0167*
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