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Results and Conclusions

Monocytes

Cytotoxic
  T-cells

Regulatory
   T-cells 
 (Tr1/Th3)

B-cells Granulocytes

Helper T-cells (type 1/2)

Stimuli

Immune reaction and inflammation is highly controlled

by a dialogue between cells of the immune system and

cells of the various tissues. This is accomplished by

the release of messenger substances (cytokines,

chemokines etc.) that are part of a complex regulation

network and synthesized in response to various

stimuli. Application of remedies may exert a strong

influence on this network in health and diseases.

Organo-typical conditions to investigate drug effects

on immunocompetent cells can be obtained e.g. by

combining differentiated human 3D-epidermis together

with human whole blood cell cultures in a two-chamber

culture model. To study the effect of two standard

drugs used in the treatment of atopic dermatitis we

analyzed the interactions of the glucocorticosteroid

Prednicarbate and Pimecrolimus, a calcineurin inhibitor

on immune cells from two healthy donors in the EDI-Co

skin, a co-culture model of epidermis and whole-blood.

Mediators were tested by RBM (Luminex) MAP assays.

Th2-related mediators

EDI-Co skin 
A completely human 3D Co-Culture System

Th1 / Th17-related mediators

Fibroblast / epithelial cell 

growth factors

Complex interaction of immunocompetent cells

Monocyte/MØ-related mediators

EDI-Co skin, a co-culture model consisting of differentiated

human 3D epidermis together with whole-blood was used to

get deeper insight into the complex interaction of the

glucocorticosteroid Prednicarbate and the calcineurin

inhibitor Pimecrolimus with the human immune system

during dermal application in an inflamed skin environment.

Mediators were analyzed by RBM MAP analysis. We could

demonstrate that both drugs were able to inhibit a variety of

inflammatory mediators being either Th1- or Th17-cell,

monocyte/MØ- or granulocyte-associated. Pimecrolimus

exerted its strongest inhibitory activity on the release of the

Th1 cytokine IFN-g, while Th2-cell mediators were less

affected. Prednicarbate proved very potent in this model with

respect to the inhibition of most inflammatory cytokines and

chemokines. Interestingly, among a variety of 98 mediators

amphiregulin was the only mediator which was clearly up-

regulated. This molecule has been suggested to be involved

into keratinocyte and epithelial cell proliferation, probably

indicating that, besides an anti-inflammatory activity of the

two drugs, further mechanisms may be of relevance.

From the data presented here, it is evident that the complex

drug effects can be tested under in-vivo-like conditions with

even final formulations of skin products when combining the

EDI-Co skin co-culture model with the multiplexed Luminex

mediator analysis MAP, as offered by RBM.
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Neutrophil-related mediators

Fig. 2: Co - culture of differentiated human skin with fresh human 
whole - blood:

 
Stimulus Superna -

tant

1.  Differentiated, multi - layered epidermis in the upper chamber

2.  Incubation with drug preparation (soluble or even insoluble)

3.  Immune cell activation (whole -blood in lower chamber)

4.  Drug transportation/penetration

5.  Mediator cross - talk within and between the compartments

6.  Determination of various endpoints (mediators, enzymes, etc.)
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