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Effect of Silver sulfadiazine on the Skin Cell Proliferation and
Wound Healing Process in Hairless Mouse 2nd degree Burn Model.
Ae-Ri Cho Lee

College of Pharmacy, Duksung Women's University, Seoul 132-714, Korea
(Received May 9, 2002 - Accepted June 10, 2002)

ABSTRACT-Cyto-toxic effect of silver sulfadiazine (Ag-SD) on keratinocytes and its implication on wound healing pro-
cess were investigated in ond degree burn hairless mouse model. As a dermal model, HaCat (immortalized keratinocytes)
monolayer culture in DMEM with 10% FBS was used. Cyto-toxicity of Ag-SD was estimated by measuring the cell viability
using neutral red assay after adding the drug. The 2™ degree burn was prepared on hairless mouse back skin (1 cm diameter)
and dressings with Ag-SD were applied for 96 hr. The process of re-epithelialization and the presence of inflammatory cells
were investigated and histology with Hematoxylin-Eosin staining was performed. Ag-SD displayed highly cyto-toxic effect
on cultured HaCat cells in a concentration dependent manner (1-100 pg/mL). Topical application of Ag-SD (2%) could con-
trol the infection: no inflammatory cells were observed in histology. However the cyto-toxic effect of Ag-SD on skin cells

induced the impairment in epidermal regeneration.

Keywords-Silver sulfadiazine, Keratinocytes, Cyto-toxicity, Wound healing
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In normal wound healing

An inflammatory Proliferative phase Wound contraction Wound
response > of repair > Re-epithelialization closure
Macrophage migrate into
: Macrophage, Fibroblast migration
the wounds in response to .
»> release stimulate replication
inflammatory mediators
and new Matrix synthesis

Impaired wound healing in an infected wound.

Over production Decrease Retarded
Wound- Increased
> — IL-8 and other Y keratinocyte wound
Infection inflammation —>
Inflammatory replication closure
and disturb
new matrix

Figure 1-Schematic diagram of wound healing process in normal- and inflammation-induced impaired healing process.
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Figure 2-Micrographs of HaCat cells cultured in media containing
Ag-SD (100 pg/mL) for 1 day. Control culture (A) and Ag-SD ex-
posed culture (B). Ag-SD supplementation in culture media showed
the highly cyto-toxic effect on the cells.
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Figure 3-Effect of silver sulfadiazine (Ag-SD) on viability of cul-
tured HaCat cells. The cells were exposed to Ag-SD for 1 day and
cell viability was measured by neutral red assay. Each data rep-
resents the average of triplicate experiments. The viability re-
sponded to Ag-SD in dose-dependent manner.
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Figure 4-Histological appearance of the normal skin. Stratum cor-
neum was strongly stained by eosin (dark gray) and observed as a
3-5 um thick layer. The stratum basal stained by hematoxylin (light
gray) as a single cell layer appeared. The nuclei of stratum basal (ar-
row) were distinct and strongly stained by hematoxylin. Original
magnification x100.
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Figure 5-Histology of H-E stained 5-day post burn o degree burn
wound with occlusive dressing only without Ag-SD application.
Without antibiotics treatment, a lot of inflammatory cells denoted as
an arrow were present and red blood cells were also observed. Due
to an impaired wound healing process, stratum basal layer was not
regenerated yet. Original magnification x100.

Figure 6-Histology of silver sulfadiazine (2%) applied burn
wound: No inflammatory cells are observed. Due to some cyto-tox-
ic effect of Ag-SD on cell growth, regeneration of epidermal cells
denoted as an arrow like stratum basal was not progressed. Impaired
epidermal regeneration was observed. Original magnification x100.
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