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Abstract:

Cell amplification ex vivo is desirable to expedite tissue engineering processes.
Chitosan, a derivative of chitin, has been widely fabricated as scaffolds for tissue regeneration.
Diabetes mellitus affects a large group of population, who could have benefit from tissue
engineering. However, little information has been available for culturing tissues derived from
diabetic donors. We investigated the effects of glucose levels (5.4 mM to 59 mM or 97 mg/dI
to 1,069 mg/dl) on cultured gingival fibroblasts and periodontal ligament cells from controlled
diabetic and non-diabetic donors in the presence vs. absence of chitosan mixture scaffolds
(Chitosan with abalone-shell-powder and silk fibers). Cells were seeded in 24-well plates, with
or without scaffolds and transwell inserts of three different pore-size-polycarbonate-membranes
(0.4, 3, and 8 um). Cell attachment, proliferation, and migration were studied under light and

scanning electron microscopes at time points between day 1 and 19. The numbers of cells



were counted using a hemocytometer and plotted as growth curves. The results showed that
gingival fibroblasts and periodontal ligament cells exhibited different preferences for glucose
levels. Despite variations among donors, proliferative activities could be grouped as high,
moderate, and low. Cultured gingival fibroblasts and periodontal ligament cells in normal (5.4
mM or 97 mg/dl) or moderately high (19 mM or 340 mg/dl) glucose levels and in the presence
or absence of scaffolds could migrate to the bottom of 3 and 8 pm-pore-size-membranes
starting at day 5 as observed under a stereomicroscope. In conclusion, cells from controlled
diabetic and non-diabetic donors could be amplified in vitro on chitosan mixture scaffolds with
normal up to moderately high (19 mM or 340 mg/dl) but not high (32 mM or 583 mg/dl) and

very high glucose levels (59 mM or 1,069 mg/dl).
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