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Recently, to study an in vitro evaluation method of skin irritation and acute toxicity, many three—dimensional hu-
man skin models consisting of normal human keratinocytes and fibroblasts have been used. However, these skin models
did not have any dendritic cells so were difficult to apply to an in vitro skin sensitization test. On the other hand, a single
cell-culture model using normal human dendritic cells was recently studied for an in vitro evaluation method of immune-
sensitizing compounds. However, these models have various problems: 1) the life span of dendritic cells is short (within
1 week) and 2) it is difficult to apply water-insoluble samples to these models. To study an alternative to animal testing
using immune-sensitizing compounds, we therefore constructed a three-dimensional human skin model consisting of
three different cells, dendritic cells (keratinocytes, and fibroblasts) then exposed immune-sensitizing compounds and
non-sensitizers to the new skin model for 1 h and investigated the effect of these compounds on cytokine release and ex-
pression of CD86. Due to immune-sensitizing compounds, the new skin model significantly released cytokine and sig-
nificantly expressed CD86. On the other hand, non-sensitizers did not induce IL-1¢, IL-2, and IL- 4 release and expres-
sion of CD86. These results suggest that the new skin model is suitable for study as an alternative to animal testing using
immune-sensitizing compounds.
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Fig. 2. Photograph of the KDF-Skin
KDF-Skin surface was just exposed by air.
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Fig. 3. Histological Cross-section of KDF-Skin after Staining with Hematoxylin and Eosin
Skin model was incubated for 3 days (a), 7 days (b),11 days ((c) and (d)), or 14 days (e).

40 . m 40 ym 80 um
(a) 3 days, CD86 Expression: *+ (b) 7 days, CD86 Expression: ++ (c¢) 11 days, CD86 Expression: +

(d) 14 days: (e) 14 days:  CD86 negative
CD86 Expression: + CD86 Expression : —
Fig. 4. Histological Cross-section of KDF-Skin Immunostaining with CD86

Skin model was incubated for 3 days (a), 7 days (b),11 days (c), or 14 days ((d) and (e¢)). CD86 immunostaining: —=blue, + =gray, + =light brown,
+—+ +=brown, + + =dark brown.
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Fig. 5. Effect of Sensitizers on the Human Skin Cells
Table 1. Effect of Sensitizers and Non-sensitizers on CD86 Expression and Cytokine Release from KDF-Skin
CD86 IL-1a conc. IL-2 conc. IL-4 conc. LLNAS19,20
expression (% of control) (% of control) (% of control)

Control + 100 100 100 Class 5
DNCB 2 mmol/] + 394 497 345 Class 1
DNFB 0.5 mmol/] + 95 253 100 Class 1
CoCl, 1 mmol/l +—+ 104 117 197 Class 2
NiSO, 5 mmol/l +—+ 129 100 201 False negative
Cinnamaldehyde 5 mmol/1 +—+ 128 134 131 Class 2
Diethanolamine 100 mmol/1 +—1 — — — Class 4
SDS 1 mmol/1 + 63 61 110 False positive
DMSO 13 mmol/1 + 106 100 98 Class 5
Tween 20 10 mmol/l + 72 72 75 —
Tween 80 5 mmol/l + 83 102 115 Class 5

The color of CD86 staing: — =blue, + =light brown, +—+=brown, H=dark brown.
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