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Abstract

Objective: To investigate the effects of topical application of sodium carbonate (NazC03) alkaline aque-
ous solutions of different concentrations on wound healing. Methods: Sodium carbonate solutions
(0.1%~10%) were prepared, and three concentrations with similar pH values were selected as exper-
imental reagents. Male Sprague-Dawley rats (200~250 g) were randomly assigned into four groups
(blank group K and experimental groups A, B, and C). A wound model was established, and wounds in
groups A, B, and C were treated with 0.5%, 1%, and 3% NazCOs solutions, respectively, via wet dress-
ing. On days 7, 14, and 21 post-treatment, wound pH, wound area, and healing rate were measured.
Two rats from each group were randomly selected for histopathological analysis of wound specimens.
Comparative and statistical analyses were performed. Results: The pH values of 0.5%, 1%, and 3%
NazCOs solutions were 11.3 * 0.2, 11.4 + 0.3, and 11.6 * 0.2, respectively, and were used as experi-
mental reagents for groups A, B, and C. After wet dressing, wound surface pH in groups A~C remained
between 7.0 and 8.1. On day 21, wound healing rates were 93.27% (K), 97.23% (A), 99.83% (B), and
92.10% (C). Histological analysis showed severe necrosis and inflammation across all groups on day
7, with no significant differences in fibroplasia and neovascularization. On day 14, groups A, B, and K
exhibited more fibroplasia and neovascularization compared with group C. On day 21, epidermal re-
generation (keratinocytes, fibroblasts, neovascularization) was more prominent in groups A and B
than in groups K and C, with group B superior to group C. Conclusion: Wound repair is a dynamic and
complex process. Although Na:COs alkaline solutions can provide a mild alkaline environment (pH
7.0~8.6) conducive to wound healing, only 0.5% and 1% solutions promoted wound closure, whereas
the 3% solution impaired healing. The concentration of alkaline solution may therefore be a critical
factor influencing wound repair.
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Table 1. Measurement of pH values of alkaline aqueous solutions of sodium carbonate within the concentration range of

0.1%~10%
5= 1. 0.1%~10%FREZ SR 7K AR pH ENE

TRERAAVETRIRE 0.1% 0.5% 1% 3% 5% 10%
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Figure 1. Preparation and establishment of the experimental animal model
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Table 2. pH values of the wound surface prior to solution dressing and at 7, 14, and 21 days post-treatment

F 2. BBTHEAINE 7. 14, 21 XOE pH &

K4 A4l B4 c4
g ] 6.9+0.3 6.9+0.2 6.8+0.1 6.9+0.5
7D 7.0+0.2 7.0+0.2 7.8+0.1 79403
14D 6.9+03 73+0.1 7.5+0.1 8.1+0.2
21D 6.6+ 0.1 6.9+ 0.1 7.0+0.2 75+04

Table 3. Morphological characteristics of the wound prior to solution dressing and at 7, 14, and 21 days post-treatment
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Table 4. Wound healing rate prior to solution dressing and at 7, 14, and 21 days post-treatment
T4 BRWEEAIRE 7. 14, 21 REEREE

K4 AH B4 CH
7D 20.34% + 0.15% 47.67% +0.11% 48.54% + 0.22% 17.35% + 0.21%
14D 82.17% + 0.21% 83.11% + 0.32% 84.19% + 0.01% 82.49% + 0.14%
21D 93.27% + 0.19% 97.23% + 0.04% 99.83% + 0.02% 92.10% + 0.07%
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Table 5. Histopathological evaluation of the wound following solution dressing at 7, 14, and 21 days
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Table 6. Wound histopathological alterations prior to solution dressing and at 7, 14, and 21 days post-treatment
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