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AbSTraCT: Since the publication of the “The Adverse Outcome Pathway (AOP) for Skin Sensitization Initiated by Covalent Binding to Proteins” in 2012, several methods based Abstract 3198/ Poster P311

on the modelling of AOP Key events have been validated and integrated into TG 442C, D and E. In 2023, JacVam scientifically validated the epidermal sensitization assay (EpiSensA)
developed by Kao Corporation for integration into the OECD TG 442D for in vitro skin sensitization. This method addressing the key event 2 of the AOP is based on the use of a _ _ .
reconstructed human epidermis (RhE) model as an experimental system. The validation showed the performance of this method for pre/pro-haptens, thanks to metabolic activity of RhE - Kinetic of LDH release and cell VlabI|ITY

models, as well as for lipophilic substances which can overcome some of the limitations of existing in chemico and in vitro 2D cells culture methods.
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The objective of this work was to evaluate a similar method using the EpiDerm™ RhE model (EPI-200, MatTek). The EpiDerm™ model is readily available worldwide and already 45 7 0wt 20% Titon, the LoH f}
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validated for the OECD TG431, TG439 and TG498 for corrosion, irritation and phototoxicity. This similar method using EpiDerm™ for EPiSensA is called Epi2SensA. To prepare the 4.0 t
OECD me-too validation, the reference method was adapted to the EpiDerm™ model and implemented in two laboratories, MatTek, Ashland, MA, USA and VitroScreen, Milano, Italy. 3.5 :
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The Epi2SensA is a similar method to the EpiSensA developed by Kao Corporation. The With 6 hours exposure duration, all extreme, moderate and non skin sensitizers 1.0 ! !
Epi2SensA uses the reconstructed human epidermal model EpiDerm™ (EPI-200, MatTek, were correctly classified. However, two weak skin sensitizers, eugenol and methyl 02 : |
Ashland, MA, USA and MatTek Europe, Bratislava, Slovakia) instead of the LabCyte RHE methacrylate, were misclassified as non sensitizers. Because of the acceptance 0.0 - " iton%-Topic-100u | Hiton10%-Topic10u !
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mode!. The EplDerm model |s.reconstructed from normal human primary keratinocytes in a Crlterllg of 280% cell viability, the maximum testgd Conlcentratlon folr. these weak Fig. 2: LDH absorbance measured in the culture medium of EpiDerm™ tissues after , 24 or 48 hours
chemically defined medium and is cultured on a polytetrafluoroethylene (PTFE) membrane to sensitizers was well below the concentration required to induce a positive response exposure to 10 or 100uL of 1 or 10% Triton-X applied topically or in the basolateral mediym.
form a multilayered highly differentiated model of the human epidermis. In animals. ! |
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The principle of the test is to expose topically triplicate EpiDerm™ tissues to different We evaluated a shorter duration of exposure, 1 hours, followed by 5 hours post- o |
concentrations of a test chemical. After 6 hours exposure or 1 hour exposure and 5 hours incubation to reduce cytotoxicity effects. Even though eugenol was correctly 100% = L&ﬂ!ﬁfﬁ'ﬂﬁfiﬁ“cﬂrﬁﬁi |
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post-incubation, the gene expression of four markers of the keratinocyte response to the early classified, cytotoxicity still limited the concentrations tested. ot klled at 6 hours |
. oy . . . . . 80% :
phases of skin sensitization (induction of cytoprotective gene pathways and inflammatory Based on our experience with the EpiDerm™ model, we questioned the protocol | |
responses) are evaluated by RT-PCR (Table 1). The fold induction of genes of interest in the for measuring cell viability. In particular, the measurement of the maximum quantity 60% : : .
treated tissues are calculated by comparing the relative gene expression with that in vehicle of LDH released by the killed controls. ! ! ':'24 ;’(‘;Lsrs
. . . |
treated tissues. When the mean fold induction of at least one out of the four marker genes " . VRM Shorter Maximum 20% . ! 48 hours
exceeds the respective cut-off value (ATF3: 15-fold; GCLM: 2-fold; DNAJB4: 2-fold; IL-8: 4- Chemical name CAS Kofv EC3 (%) Pre/pro (Ecetoc’; protocol ~ exposure  concentration | !
ST " - " (6h) (1h+5h) tested . ! !
fold), the chemical is judged as a positive skin sensitizer. 20% . :
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With the EpiDerm model, the volume of chemical applied was increased from 5 uL in the (4/4) (4/4) o ! |
Original prOtOCOI to 10 ML |ndeed, the Surface area Of EpIDerm ™ iS tWiCe that Of Labcyte and Clotrimazole 23593-75-1 | 6.26 4.8 Moderate (454) (334) 0.78% NC Triton1%-Topic-100ul I Triton10%-Topic-10ul :
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requires a larger volume to be fully covered during the exposure stage (Fig.1 and Table 2). . Fig. 3: Cell viability of the EpiDerm™ measured by MTT method after 6, 24 or 48 hours exposure to 10
DNCB 97-00-7 2.27 | 0.054 Extreme (2/2) nt 0.2% or 100uL of 1 or 10% Triton-X applied topically or in the basolateral medium.
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| - the RHE /surface Tetrachlorosalicylanilide|1154-59-2 | 5.87 | 0.0265 Extreme > nt 0.39% u Only basolateral exposure releases the
Name Activating Glutamate-Cysteine Dnal homolog Interleukin 8 EpiDerm™ 10 ul 0.63 cm?2 15.9 L/sz (1/1) - TOp'Cal VerSUS baSOlaTeral exposure maximum amount of LDH in 6 hours
Transcription Factor 3 Ligase Modifier  subfamily B member (CXCL8) P H ) 7 H S S (equivalent to 48 hours of topical exposure)
gene Subunit gene 4 gene Isoeugenol 97-54-1 3.04 1.3 X Moderate (1/1) (2/2) 1.56% 3.5
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RN B Table 2: List of the 10 chemicals, including the 2 positive controls, 4-NBB and Clotrimazole, tested in the - ; : S R
= \ Epi2SensA method with EpiDerm™ model. In addition to 6 hours exposure of the original protocol (VRM), we | S o o l o o o :
Positive if 15 fold 2 fold 2 fold 4 fold { | ) ' evaluated a shorter 1 hour exposure followed by rinsing and 5 hours post-incubation. (nt = not tested) %,Z,QO” Q),;O'(’ & : @«,0” @«,0’(’ o |
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Table 1: 4 genes of interest their function and potential involvement \\\i &/ — Ce" Vlab|||'|'Y and LDH re|ease bY kl”@d con '|TO| Tlssues e /\&0& S _ S oo _
in the inflammatory responses and gene expression of antioxidant — | _ _ _ _ _ | | |
response elements identified in the Key event 2 of the adverse Fig. 1: Visualization by addition of crystal In the LDH method, the maximum value of LDH released in the medium from killed Fig. 4: LDH release by the EpiDerm™, 6 hours after topical or basolateral exposure to different volumes
outcome pathway (AOP) for skin sensitization. violet dye in acetone/olive oil solvent (4:1) of tissue is a key parameter for calculation of cell viability: and concentrations of Triton-X. Bars represent LDH absorbance (OD) and black dots cell viability
the distribution on the RHE surface of a 5uL measured by MTT (%)
(A) or 10uL (B) application. Cell viability % = 100 - LDH test chemical—LDH non treated x 100
Viability assays: frﬂ”mdﬁﬁfﬁTfﬂ?flf:di'eesaiﬁe\ LDH killed control—LDH non treated _
 The LDH (Lactate Dehydrogenase) cell viability assay is based on the measurement of calculateddceuvhiabmtyofnslsuesJ COﬂClUSlOnS
. . . . . . exposed to the test sample
LDH released from cells. LDH is a stable cytoplasmic enzyme which is rapidly released into - | | To brepare the OECD me-too validation. the method has been transferred to fwo
the tissue culture medium upon damage to the plasma membrane. The quantity of LDH The kinetics of LDH release after exposure to Triton-X showed that maximum _na'l'vz IapboratorieS' MatTek Corboration (L,JS A) and VitroScreen (ltaly)
released by 100% killed control tissues is used to calculate cell viability of the tissues release was not reached before 048 hours (Fig. 2). This explains why 6 hours after | P Y-
exposed to test samples. In the reference protocol, Killed controls are exposed 6 hours to topical application of 10 pl of 10% riton-X, cell viability measured by MTT was stil - The method has been optimized for improved cell viability calculation, to enable
10 ul of 10%Triton-X applied topically. around 50% (Fig. 3), whereas it's supposed to be 0% according to the EpiSensA higher concentrations to be tested.
method. . . . . " .
- The impact of this refinement, particularly for weak sensitizers, will be assessed
 The MTT assay measures the colorimetric change of the MTT dye to an insoluble formazan The underestimation of LDH levels for killed control led to a bias in the calculation in the coming weeks.
product by mitochondrial enzymes of living cells. Cell viability is calculated by comparing of cell viability, limiting the range of applicable concentrations for a tested chemical. Acknowledaements: W d like to thank Dr H. M N Dr M. M "
the amount of formazan in the tissues exposed to test samples with a control tissue treated We have shown that to achieve the maximum level of LDH released in 6 hours, 4 Dr S Shgf ” ' Ce wout. | eJ O ar} trr1 N X 'IZ“',met'C . fr L tssaa |
with solvent only. Triton-X should be applied basolaterally rather than topically (Fig. 4). and Dr S. Sho from Kao Corporation (Japan) for their help in transferring the
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