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The Effects of Ascorbic Acid on Full-thickness Skin Wound Healing in Dogs

Jung Hun Kim, Jongtae Cheong, Hyun Jeong Park, Jae Hoon Kim, Kyoung-kap Lee, Won-geun Son,
Tae-young Kang, Young-min Yun, Kyu-kye Hwang, Jong-Cook Park* and Joo Myoung Lee'

Department of Veterinary Medicine, Cheju National University, Jeju 690-756, Korea
*Department of Medicine, College of Medicine, Cheju National University, Jeju, Korea

Abstract : This study was designed to assess the healing effects of ascorbic acid on full-thickness skin wound in dogs.
Four 2.5%2.5 cm full-thickness skin wounds were created bilaterally on the dorsolateral aspect in each of 5 dogs. The
ten wounds were treated with ascorbic acid solution in the experimental group, and the ten wounds were treated with
0.9% saline in the control group. The wound healing area was measured every other day for 3 weeks after the wounding.
Statistical analysis was conducted with the paired t-test. On the 1%, 3", 5%, 7% 9o® 11%, 13", 15" 17%, 19", 21* days,
the wound healing rates were 12.6£9.6%, 9.5+£9.8%, 18.919.0%, 39.2+5.4%, 62.2+4.6%, 86.911.9%, 92.911.8%,
96.64 1.6%, 99.1£0.5%, 99.8+0.2%, 99.9£0.1% in the experimental group, and 9.1+6.0%, 9.2+6.0%, 12.2+5.0%,
41.3+6.3%, 542+ 9.2%, 81.01+2.6%, 85.7£2.8%, 92.3+ 1.5%, 96.1+0.7%, 98.0£0.8%, 99.5%0.2% in the control group.
On the 15" day, the wound closed above 99% in 2 dogs of the experimental group. On the 17 day, the wound closed
above 99% in 3 dogs of the experimental group. On the 19" day, the wound closed above 99% in 5 dogs of the
experimental group, and 2 dogs of the control group. On the 21* day, the wound closed above 99% in 5 dogs of the
experimental group, and 4 dogs of the control group. The wound healing rate of the experimental group was 2~4 days
faster than that of the control group. The tensile strength was 4,169+ 1,107 g/em? in the experimental group, and 2,438
+637 g/lem® in the control group on the 21" day after wounding. Tensile strength was significantly higher in the
experimental group than in the control group (p<0.05). The histopathological findings of the experimental group were
similar to those of the control group on the 1%, 3 and 5 days. Inflammation and revascularization of the experimental
group were similar to those of the control group on the 9®, 13" and 21" days. The formation of collagen and
reepithelialization were more developed in the experimental group than in the control group on the 9™ 13" and 21%
days. Significantly higher wound healing rate, tensile strength and better histopathological findings were observed in
the experimental group than in the control group. These results suggest that the topical application of ascorbic acid on
full-thickness skin wounds can promote wound healing process.
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Fig 1. The wound healing rate in the ascorbic acid treated
group and the control group. The wound healing rate in the
ascorbic acid treated group was higher than that in the control
group. On the 11", 13" 15" 17" and 19" days, the wound
healing rate was significantly higher in the ascorbic acid
treated group than in the control group

(*;p<0.05, **,p<0.01)
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Fig 2. The tensile strength in the ascorbic acid treated group
and the control group. The tensile strength was significantly
higher in the ascorbic acid treated group than in the control
group on the 21* day after wounding(*;p<0.05).
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Fig 3. The histopathological findings of the experimental
group on the 9" day after wounding(H & E staining, X 40(A),
X 100(C)). The histopathological findings of the control group
on the 9" day after wounding(H & E staining, X40(B), X
100(D)). Note infiltration of inflammatory cells in dermis and
epithelial regeneration.
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Fig 4. The histopathological findings of the experimental
group on the 13" day after wounding(H & E staining, X 40(A),
X 200(C)). The histopathological findings of the control group
on the 13" day after wounding(H & E staining, X40(B), X
200(D)). Note epithelial regeneration, proliferation of
fibroblasts, and neovascularization.

Fig 5. The histopathological findings of the experimental
group on the 21" day after wounding(H & E staining, X 40(A),

X200(C)). The histopathological findings of the control group

on the 21* day after wounding(H & E staining, X40(B), X
ZOO(D)) Compare the mature epithelium with keratinization

layer in the experimental group and the immature eplthellum
in the controi group
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