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Effects of Poly-N-acetyl Glucosamine(pGIcNAc) Patch
on Wound Healing in db/db Mouse

Ho Jik Yang, M.D., Chi Sun Yoon, M.D.

Department of Plastic and Reconstructive Surgery, College of
Medicine, Eulji University, Daejeon, Korea

Purpose: Poly-N-acetyl glucosamine(PGIcNACc)
nanofiber-based materials, produced by a marine
microalga, have been characterized as effective
hemostatic and angiogenic agents. The similarity
between PGIcNAc patch and the natural extracellular
matrix allows it to support new healthy tissue growth in
an injured area and to encourage fluid absorption. In this
study, we hypothesized that a poly-N-acetyl glucosamine
fiber patch(PGIcNAc patch) may enhance wound healing
in the db/db mouse.

Methods: PGIcNAc patches were applied on one
square centimeter, full-thickness, skin wounds in the
db/db mouse model. Wounds(n=15 per group) were
dressed with a PGIcNAc nanofiber patch for 1 hour(1 h),
24 hours(24 h) or left untreated(NT). After the application
time, patches were removed and wounds were allowed
to heal spontaneously. The rate of wound closure was
evaluated by digital analysis of unclosed wound area in
course of time. At day 10, wounds(n =7 per group) were
harvested and quantified with immunohistochemical
markers of proliferation(Ki-67) and vascularization
(platelet endothelial cell adhesion molecule, PECAM-1).

Results: Wounds dressed with PGICNAc patches for
1 hour closed faster than control wounds, reaching 90%
closure in 16.6 days, nine days faster than untreated
wounds. Granulation tissue showed higher levels of
proliferation and vascularization following 1 h treatment
than the 24 h and NT groups. In addition to its hemo-
static properties, the PGIcNAc material also appears to
accelerate wound closure in healing-impaired genetically
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diabetic mice.

Conclusion: This material, with its combination of
hemostatic and wound healing properties, has the
potential to be effective agent for the treatment of com-
plicated wounds.

Key Words: Glucosamine, Wound healing, PGIcNAc
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Fig. 1. Wound closure analysis. Standardized photographs
were taken on the day of wounding and twice a week
during the follow up. Wound contraction, re-ephitelializa-
tion and raw surface were studied as a percent of initial
wound area.
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Fig. 2. (Above, left) Digital images at day 4, day 10, and day 14. (Above, right) At day 10, treated group showed higher
rate of re-epithelialization compared to NT group, particularly in 1 hour group. (Below, left) Day when wounds untreated
or treated with PGIcNAc patch for 1 hour and 24 hours reached 90% closure. (Below, right) Wound area(%) through days,

treated groups showed faster wound closure than NT group.
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Fig. 3. (Above) Ten days after wounding, wounds were harvested and immunohistochemical markers for proliferation(Ki-67)
were quantified to stage wound healing. (Below) Ten days after wounding, wounds were harvested and immunohistochemical
markers for vascularity(PECAM-1) were quantified to stage wound healing.

Table I. Granulation Tissue Area and Thickness

Granulation tissue(mean * standard deviation)

Area(pixels)
NT 5.5x105£5.3 x 105
1h 1.1 x106 +6.0 x 105
24 h 8.6 x 105 £2.7 x 105

Thickness(pixels)
3.5%x102£3.6 x 102
7.9 %102 £3.9 x 102
5.7 x102 £2.5 x 102

*NT(untreated), 1h(1 hour group), 24 h(24 hours group)
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Fig. 4. The plot combines the quantification of the two
immunohistochemical markers visually showing the dif-
ference between groups on study. The 1h group dramati-
cally differed from both 24 h and NT groups. Mean values
and standard deviations are shown. *p <0.01.
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