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Nano-silver active carbon fiber dressings improving bedsore wound healing in rats
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[Abstract] Objective To study the effect of nano-silver active carbon fiber dressings on wound healing in bedsore wound
animal models. Methods Adult SD rats were used and bedsore wound models were made on their back; the animals were then
randomly divided into 5 groups (n=10) according to different materials of the wound dressing and treatment. Groups were
treated with nano-silver active carbon dressings, nano-silver dressings. active carbon dressings, Vaseline chlorhexidine
dressings, or blank control. The wound healing situation, contents of angiogenic factors and inflammatory factors in wound
tissues were compared among the 5 groups. Results Wound healing time and the healing rates were different among the 5
groups, with the healing time of rats in nano-silver active carbon dressing group being significantly shorter than those in the
other 4 groups (P<C0.05). On the 3*, 7%, 14" and 21* days after bedsore wound modeling, the healing rates of nano-silver
active carbon dressing group were significantly higher than those of the other 4 groups (P<C0. 05). The levels of angiogenesis
factors and inflammatory factors were different in wound tissues of five groups, with the contents of VEGFA, VEGFB and
VEGFC mRNA in nano-silver active carbon dressing group being significantly higher and the contents of TNF-q, IL-2 and IL-8
mRNA being significantly lower than those of the other 4 groups (P<C0. 05). Conclusion The prepared nano-silver active
carbon fiber dressing can help to improve pressure ulcer wound healing, relieve wound inflammation, and promote angiogenesis
in the wound; it may serve as an ideal material for treating bedsore wound.
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Fig 1 Establishment of SD rat model of bedsore

A Fixation and skin preparation after anesthesia; B: Mark the surgical area; C: Cut the skin and free the subcutaneous; D: Form a “bag-like”

cut; E: Place iron; F: Suture the skin; G: Magnets adsorb to iron implanted region; H: Bedsores animal model
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Fig 2 Healing states of SD rats on the 21* day after pressure ulcer

A: Nano-silver active carbon dressings group; B: Nano-silver dressings group; C: Active carbon dressings group; D: Vaseline chlorhexidine

dressing group; E: Control group
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Tab 1 Wound healing rate and healing time of rats in five groups

n=10, x+ts

Wound healing rate( %)

Healing time ¢/d

Group

3d 7d 14 d 21d
A 4.53£2, 17+ LAY 18.06+4, 23+ LAY 62. 9246, 72" LAV 89. 6849. 89 * LAV 20. 5641, 05 * LAV
B 3.3642. 05 15.68+6. 51 45.53+7. 89V 76.54+11. 13V 24, 3441, 98V
C 3.21+1.89 15.7546. 42 47,5447, 74V 78.23+12. 54V 23.50+1. 16V
D 3.11£1.56 16.02+£5. 63 48.9749. 86V 75.58=+12. 28V 25.45+1. 34V
E 3.13%1.47 15.04+4. 61 37.68+38.45 69. 75+13. 61 28.63%1. 32

A: Nano-silver active carbon dressings group; B: Nano-silver

chlorhexidine dressing group; E: Control group. * P<C0. 05 vs B group;

dressings group; C: Active carbon dressings group; D: Vaseline

A P<20. 05 vs C group; A P<<0. 05 vs D group; Y P<<0. 05 vs E group
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Fig 3 Contents of VEGFA , VEGFB, and VEGFC mRNA

VEGFB VEGFC

in the wound tissues of rats in 5 groups
VEGFA: Vascular endothelial growth factor A; VEGFB: Vascular
endothelial growth factor B; VEGFC: Vascular endothelial growth
factor C. A: Nano-silver active carbon dressings group; B: Nano-
silver dressings group; C: Active carbon dressings group;
D: Vaseline chlorhexidine dressing group; E: Control group. * P<C
0.05 vs B group; £ P<0. 05 vs C group; AP<C0. 05 vs D group;

V' P<<0. 05 vs E group. n=10, 7+t
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Fig 4 Contents of TNF-o,, II-2, and II-8 mRNA

in the wound tissues of rats in 5 groups
TNF-o: Tumor necrosis factor-a; IL-2: Interleukin-2; IL-8:
Interleukin-8. A: Nano-silver active carbon dressings group;
B: Nano-silver dressings group; C: Active carbon dressings group;
D: Vaseline chlorhexidine dressing group; E: Control group. * P<C
0. 05 vs B group; 2 P<C0. 05 vs C group; AP<C0. 05 vs D group;

vV P<<0. 05 vs E group. n=10, x=*s
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