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Abstract — Previous studies have shown that Aloe QDM complex, which is consisted of chromium (Cr), aloesin (ALS) and
processed Aloe vera gel (PAG), exert antidiabetic activity in a high fat diet-induced mouse model of type 2 diabetes. In this
study we examined the mechanism of the antidiabetic activity of the Aloe QDM complex. Rat myoblast cell line L6 cells were
cultured in the presence of Cr, ALS, and PAG alone and in combinations, and then the capability of the cells to uptake glucose
was examined using radiolabeled glucose. All of the 3 agents, Cr, ALS and PAG, exerted glucose uptake-enhancing activity
in L6 cells. The most potent capability to uptake glucose was observed when L6 cells were cultured with the Aloe QDM com-
plex. The activity of the Aloe QDM complex to enhance glucose uptake was prominent in conditions where existing insulin
concentrations are low. We also examined the effects of the Aloe QDM complex on the plasma membrane expression of
GLUTH4 in L6 cells. The Aloe QDM complex increased the content of GLUT4 in the plasma membrane, while decreasing the
content of GLUT4 in the light microsome. Taken together, these results show that the antidiabetic activity of the Aloe QDM
complex is at least in part due to the stimulation of glucose uptake into the muscle cells, and this activity of the Aloe QDM
complex is mediated through the enhancement of the translocation of GLUT4 into the plasma membrane.
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Fig. 1. Effects of Cr, ALS, and PAG alone and in combinations on glucose uptake in L6 cells. The cells were cultured in 24-well
plates in the presence of the test materials for the indicated durations. The cells were washed with KRPH, and then the ability of
the cells to uptake glucose was measured using 2-deoxy-D-[3H]-glucose (2-DOG, 3.2 pCi/nmol) for the final 20 min of the indicated
culture period. Nonspecific uptake was measured in the presence of 100 uM phloretin and was subtracted from the total uptake.
PAG 0, PAG 10, PAG 100, PAG 1000 mean 0, 10, 100 and 1000 pg/ml of processed Aloe vera gel. ALS 0, ALS 1, ALS 2 and
ALS 10 mean 0, 1, 2 and 10 pg/ml of aloesin. Cr 0, Cr 1 and Cr 2 mean 0, 1 and 2 pg/ml of chromium. *Significantly different
from Cr 0 group (P<0.01). **Significantly different from Cr 0 group (P<0.005). #means P<0.05.
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Fig. 2. Effects of Aloe QDM complex in the presence or absence of insulin on glucose uptake in L6 and 3T3L-1 cells. The cells
were cultured in 24-well plates with aloe QDMC (PAG 100 pg/ml + ALS 2 pg/ml + Cr 1 pg/ml) for 18 h. The indicated
concentrations of insulin were added for the final 2 h of the culture period. Glucose uptake by the cells were measured as described

in Fig. 1. *P<0.05. **P<0.005.
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Fig. 3. Effects of Cr, ALS, and PAG alone and in combinations on GLUT4 translocation in L6 cells. L6 cells were cultured with
the indicated concentrations of test materials in 2-well chamber slide for 18 h. Insulin (final concentration, 0.2 U/ml) was added for
the final 2 h of the culture period. Plasma membrane sheets were prepared by the sonication method in a hypotonic buffer. Adherent
plasma membranes were fixed in 2% paraformaldehyde and then stained with FITC-conjugated anti-GLUT4 monoclonal antibody.
A: no treatment, B: 0.2 U/ml insulin only, C: PAG 100 pg/ml + 0.2 U/ml insulin, D: ALS 2 pg/ml + 0.2 U/ml insulin, E: Cr 1 pg/
ml + 0.2 U insulin/ml, F: PAG 100 pg/ml + ALS 2 pg/ml + 0.2 U/ml insulin, G: PAG 100 pg/ml + ALS 2 pg/ml + Cr 1 ug/ml +

0.2 U/ml insulin.
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Fig. 4. Effects of CR, ALS, and PAG alone and in
combinations on the subcellular distribution of GLUT4 in L6
cells. The cells were cultured in 24-well plates with the test
materials for 18 h. Insulin (final concentration, 0.2 U/ml) was
added for the final 2 h of the culture period. Subcellular
membrane fractions of the L6 myotubes were prepared by
ultra centrifugation after homogenation. The plasma membrane
fractions (PM) and light microsome fractions (LM) were
subjected to SDS-PAGE and western blotting using anti-
GLUT4 monoclonal antibody. This photograph shows typical
results of three independent experiments.
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