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High Glucose Induces Apoptosis through Caspase-3 Dependent
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Abstract ~ Diabetic Retinopathy (DR) is a leading cause of blindness among adults in the western
countries. Hyperglycemia is a condition, that induces apoptotic cell death in a variety of cell types
in diabetes, but the mechanism remains unclear. The aim of the study is to understand the effects
of high Glucose on Human Retinal Endothelial Cells. Retinal endothelial cells were cultured in
Iscove’s Modified Dulbecco’s Medium (IMDM) containing 5, 25 and 50 mM Glucose, incubated
for 24, 36 and 48 hours in humidified 5% CO; incubator at 37°C. Human Retinal Endothelial Cell
Line (HREC) were characterized for morphology with different treatment by phase contrast
microscopic analysis. Number of dead and viable cells was counted by trypan blue exclusion and
supported by MTT assay. The intracellular Hydrogen peroxide (H20:), a Reactive Oxygen Spe-
cies (ROS) generation in high glucose conditions was assessed by FOX II assay and apoptosis by
caspase-3 assay. The high glucose treated cells undergoing DNA fragmentation was witnessed by
Agarose gel electrophoresis. We found that the cells incubated with 25 and 50 mM glucose
containing medium for 48 hours altered the morphology of the cell, induced apoptosis and DNA
fragmentation. The dead cell number were high in 25 and 50 mM when compared to the cells
incubated with 5 mM glucose for 24, 36, and 48 hours. Also, the H,O; levels and the activity of cas-
pase-3 were increased in high glucose treated cells. Conclusions/interpretation : Our results demon-
strated that elevated glucose induces apoptosis in cultured HREC. The hyperglycemia-induced
increase in apoptosis may be dependent on caspase activation. The association between ROS gener-
ation and caspase-3 activation on high glucose treated cells is yet to be investigated.
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Fig. 1. Elevated Glucose concentration alters HREC morphology :
HREC cultured in a medium containing different Glucose
concentration (5, 25 and 50 mM) was incubated for various
time periods. A, B & C. Shows the treated HREC morpho-
logy visualized at the end of 24, 36 and 48 hours respective-
ly under phase contrast microscopy.
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Fig. 2. Elevated Glucose decreases cell viability : HREC culture
was incubated in 5, 25 and 50 mM Glucose for 24, 36 and
48 hours. 25 and 50 mM glucose were taken as the hyper-
glycemic concentration. The cell viability was assessed using
trypan blue exclusion method. Values are means =SD of
three independent experiments with duplicate dishes. These
data are statistical significant (p<0.05) in comparison 1o
control groups.
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Fig. 3. Elevated Glucose-induced intracellular H.O, formation in
HREC : HREC were exposed to different Glucose concen-
tration (5, 25 and 50 mM) for 24, 36 and 48 hours. Time and
dose effect of high glucose results in generation of H»Os in
HREC was measured using FOX [] reagent. Values are
means + SD of three independent experiments with dupli-
cate dishes. These data are statistical significant (p<<0.05)
in comparison to control groups.
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Fig. 4. Elevated Glucose causes caspase-3 activation : HREC were
cultured in 5, 25 and 50 mM glucose for 24, 36 and 48 hours.
The activity of caspase-3 like enzymes increase in high glu-
cose treated cells and the enzyme activity was determined
with AC-DEVD-pNA substrate. Values are means+SD of
three independent experiments with duplicate dishes. These
data are statistical significant(p<0.05) in comparison to
control groups.
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Fig. 5. Elevated Glucose causes DNA fragmentation: HREC treated
with different glucose concentration (5, 25 and 50 mM) and
incubated for various time periods of 24, 36 and 48 hours.
The DNA was extracted and loaded onto the Agarose gel.
The figure shows the treated HREC DNA bands at the end
of 48 hours as visualized under UV-transilluminator.
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