ALLERGIC CONTACT DERMATITIS.
Allergic contact dermatitis (ACD) is a complex set of biologic reactions that is not yet fully understood. However, significant advances in defining an approach to predict the phenomenon is rapidly developing. ACD is the result of cutaneous T-lymphocyte-mediated reaction to exogenous chemicals. 

The biology of ACD has been well described by Elmets (9) and relevant sections are quoted here for easy reference. 

Once complete antigens have been formed, they are "taken up" by Langerhans cells within the epidermis and other antigen presenting cells, such as macrophages and dendritic cells, within the dermis (10-12). Epidermal Langerhans cells are a specialized type of antigen-presenting cell (13). They comprise 2-4% of the entire epidermal cell population. These cells are derived from the bone marrow, and migrate to the suprabasilar layer of the epidermis where they reside for long periods of time. In that location they form a reticulo-endothelial network that traps: a) exogenous xenobiotics that may have deleterious effects on the skin, b) pathogenic microorganisms that may cause a local or systemic disease and c) neoantigens on cells that without eradication would develop into clinically apparent tumors (10). The major function of epidermal Langerhans cells and other antigen-presenting cells is to activate subpopulations of antigen reactive T-lymphocytes (11). As their part of their role as antigen-presenting cells, Langerhans cells "take-up" antigen and degrade it within lysosomal granules or in the endoplasmic reticulum and then reexpress the degraded molecule on the cell surface complexed with class I or class II major histocompatibility determinants. While this is occurring, Langerhans cells migrate to regional lymph nodes, a site where they actually present the antigen to T-lymphocytes (14). Interestingly, while they migrate Langerhans cells undergo a series of differentiation steps that prepare them to more efficiently present the antigen to T cells (15,16). This includes an increase in the expression of class II major histocompatibility determinants (17) and of the adhesion molecules ICAM-1 [CD54] (18,19), B7-1 [CD80] (20,21), and B7-2 [CD86] (20). The costimulatory molecules ICAM-1, B7-1 and B7-2 are important adhesion molecules, which are expressed on antigen-presenting cells and are required for optimal activation of T cells. During this differentiation process, Langerhans cells also lose their ability to process antigens (15,22) and their capacity to express E-cadherin, an adhesion molecule that allows Langerhans cells to attach to keratinocytes (23). The cytokines GM-CSF (20,24) and, to a lesser extent, IL-1 (24) are intimately involved in stimulating Langerhans cell maturation. 

...Once Langerhans cells have presented the hapten carrier complex to T cells, the T cells proliferate and differentiate and return to the site of hapten application in the skin where they are responsible for creating an inflammatory response that is recognized clinically as allergic contact dermatitis. Recent studies have shown that not all T cells can recirculate back to the site of antigen application. Only T cells that express specific adhesion molecules do so. Of particular importance in this regard are the [alpha]4B1 and [alpha]4B7 integrins (25). 

...Keratinocytes, the predominant epidermal cell type, contribute to the immunopathogenesis of allergic contact dermatitis in two ways - first, through the induced expression of adhesion molecules that facilitate interactions with T cells and second by the synthesis and secretion of a variety of soluble polypeptide cytokines. 

Interleukin-8 (IL-8) is an 8-kDa heparin-binding basic polypeptide that is chemotactic for T cells (26). There is evidence that it acts in that capacity to bring in T cells into cutaneous sites in urushiol allergic contact dermatitis (27). IL-8 mRNA can be induced in cultured keratinocytes in response to IL-1 ct (26). 

The complexity of the biology, presented alone, provides many opportunities to develop a battery of in vitro tests based on mechanistic understanding (28-33). 

The potential systems and end points are summarized in Table 2. 

If one uses the schematic in Figure 1 then QSAR, historical data, and literature may provide adequate data to classify a compound or will identify which specific in vitro tests will be appropriate. The next sequential step will be to use cell culture and RTE and measure appropriate cytokines, adhesion molecules, and/or histochemistry. 

Many methods have been evaluated by different laboratories. There is a clear need for additional studies to more completely define and identify the underlying biology of the cytokines, adhesion molecules, and other inflammatory molecules. This knowledge will provide the rationale for specific batteries of in vitro tests to provide measures of irritancy, corrosivity, and allergic potential. 

What remains to be done is not only validating the assays for man. This is a needed step, but only after appropriate methods are fully developed to generally accepted standards of scientific rigor using in principle the criteria described by the Interagency Coordinating Committee for the Validation of Alternative Methods (34) and the OECD (35) for validation and regulatory acceptance. Then an understanding of how to use the information appropriately for risk assessment will be the next challenge. 
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