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Part 1

Pathophysiology
of
Allergic Contact Dermatitis

Murine models

(experimental or clinically relevant allergens)



Pathophysiology of ACD

1- Sensitization phase

Innate response / T cell activation 2- Elicitation (challenge) phase
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Experimental model of ACD / Effector mechanisms
The Mouse Ear Swelling Test (MEST) to DNFB
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Experimental model of ACD / Effector mechanisms
The Mouse Ear Swelling Test (MEST) to DNFB
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Experimental model of ACD / Effector mechanisms
The Mouse Ear Swelling Test (MEST) to DNFB
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Experimental model of ACD / Effector mechanisms
The Mouse Ear Swelling Test (MEST) to DNFB
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Experimental model of ACD / Effector mechanisms
The Mouse Ear Swelling Test (MEST) to DNFB
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Sensitizing potency of haptens

Chemical Field Sensitizing potency
Oxazolone Chemistry Extreme
2,4-Dinitrofluorobenzene Chemistry Extreme
2,4-Dinitrochlorobenzene Chemistry Extreme
Glutaraldehyde Preservative, antiseptic Strong
Formaldehyde Cosmetic, Dye Strong
Cinnamaldehyde Perfum, Flavour Moderate
Hexyl cinnamaldehyde Cosmetic (perfum) Moderate/weak
Eugenol Cosmetic, antiseptic Weak
Hydroxycitronellal Cosmetic (perfum) Weak
Linalool Cosmetic (perfum) Weak
Citral Perfum, Flavour Weak
Vanillin Perfum, Flavour Weak
Propyl paraben Cosmetic Weak
Amoxicillin, cyanamid, Drug Weak

cetrimide




Mouse models of ACD and drug allergy
to clinically relevant allergens

Challenge 6o Skin inflammation
5 days
ﬁ —
\M
Sensitization e ~>
0 g
= 80
WH 2 CD4+ T cell-deficient mice

CHo(CH5),CH; >
w‘g"' HCA -

_ Normal mice

CD8+ T cell-deficient mice

1 2 3 4
Days after challenge

CDS8+ T cells are effector cells

T cell recruitment  CD4+ T cells are tolerogenic

T cell response

IFN-g SFC/ 103 cells

i (draining lymph nodes) X :
i i i Naive Undepleted CD4-depleted !
| CD4+/CD8+ depleted W HCA ¥ i
| Di ¥ UnS24h 48h UnS 24h48h !
| + -] ISop i |
| CD8+ depleted L B ¥ HPRT S S B b = . |
i CD4+ depleted : 3 3 : i i |
| ¥ IFN- »-
! Undepleted e g - |
i 0 2 4 & 80 10 i i CDS I - I i

_____________

Vocanson M et al. J Invest Dermatol, 2006. / Laas C. et al. Exp Dermatol, 2008. /  Rozieres et al. Allergy 2010




Part 2

In vivo detection of the sensitizing
properties of chemicals

The LLNA-IFNg



Adapt the LLNA protocol to the pathophysiology of ACD

= The IFNg-LLNA
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The LLNA-IFNg
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The LLNA-IFNg
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Part 3

In vitro detection of the sensitizing
properties of chemicals

human T Cell Priming Assay (hTCPA)
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Hapten exposure LE

In vitro alternatives for skin sensitization:
hapten-specific T cell activation

e Sensitization: T cell priming
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Numerous parameters modulate
antigen-specific T cell priming and differentiation in the dLNs

K
T sd
-/
\ 74
STr'aTegie 4. Use of nC(nOpClI"TiCIeS D ‘ Danger signa|s
as convenient hYdf‘OphObiC Clnﬂgen carriers modulate DC functions, promote signal 2,3 in DC

/ or modulate directly T cells functions

Amount of antigen
Capture, processing, presentation
(Signal 1)

DO T, i oo

@/@

O @
G

S
(O

7

Nature, frequency of APCs

(DC, monocytes, stromal cells)

capture, processing and presentation,
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Strategie 3: Use of CDla+ MDDCs
as potent APCs to T cell precursors

Strategie 1: Depletion of Tregs (CD4+CD25+ cells)
Strategie 2: Depletion of immunomodulatory cells (CD56+ cells)



hTCPA Protocol
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Estimation of the sensitizing potency of chemicals

¢ A test chemical is positive in the h"TCPA =
* Both robust proliferation and IFNg secretion, that is S ;c and a SIjpy, = 1.8
 for at least one dose and two MDDC/PBL ratios

¢ 1 positive hTCPA experiment = sufficient to declare a chemical as a sensitizer




hTCPA - Blinded study — Decoding

* 16 blinded compounds were tested on at least 3 different donors

% Decoding was provided by Cosmetics Europe (12 reference sensitizers, 4 non-
sensitizers)

Chemicals Doses (mg/ml) Name

Compound | 50, 100, 200, 400 4-Ethoxymethylene-2-phenyl-2-oxazolin-5-one
(Oxazolone)

Compound I 100, 200, 400 4-Nitrobenzyl bromide
Compound IlI 50, 100, 200 1-Chloro-2,4-dinitrobenzene (DNCB)
Compound IV 25, 50, 100 Methyldibromoglutaronitrile (MDGN)
Compound V 100, 200, 400 Glyoxal solution
Compound VI 200, 400, 800 2-Mercaptobenzothiazole (MBT
Compound Vii 100, 200, 400 Cinnamaldehyde
Compound VIII 200, 400, 800 Tetramethylthiuram disulfide (TMTD)
Compound IX 50, 100, 200 Phenylenediamine (PPD)
Compound X 100, 200, 400 Isoeugenol
Compound XI 50, 100, 200 Eugenol
Compound XII 200, 400, 800 Cinnamyl alcohol
Compound Xl 25, 50, 100 Glycerol
Compound XIV 100, 200, 400 Salicylic acid
Compound XV 50, 100, 200, 400 Lactic acid
Compound XVI 12,5, 25, 50 Sodium dodecyl sulfate (SLS)
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hTCPA - Blinded study — Examples of results
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hTCPA - Blinded study — The hTCPA is sensitive and specific

*» 16 blinded compounds were tested on at least 3 different donors
+» Decoding was provided by Cosmetics Europe (12 reference sensitizers, 4 non-

sensitizers)

Chemicals Name

4-Ethoxymethylene-2-phenyi-2-

Number of positive
hTCPA responses

Ll oxazolin-5-one (Oxazolone) e
Compound I 4-Nitrobenzyl bromide 2/3 |
Compound lll  1-Chloro-2,4-dinitrobenzene (DNCB) 2/4 |
Compound IV Methyldibromoglutaronitrile (MDGN) 1/3 |
Compound V Glyoxal solution 0/4 |
Compound VI 2-Mercaptobenzothiazole (MBT 1/3 |
Compound VI Cinnamaldehyde 113 |
Compound VIIl_ Tetramethylthiuram disulfide (TMTD) _ 2/3 |
Compound IX Phenylenediamine (PPD) 0/5 |
Compound X lsoeugenol 1/4 |
Compound XI Eugenol 0/4 l
Compound XII__ Cinnamyl alcohol 1/3 |
Compound XllI Glycerol 0/4
Compound XIV Salicylic acid 0/3
Compound XV Lactic acid 0/3
Compound XVI Sodium dodecyl sulfate (SLS) 0/3

8 /12 => positive results

Sensitivity =67%

False negative

0/ 4 => negative results

Specificity =100%



hTCPA — Major issues addressed by the results

1. Can we declare a chemical as a sensitizer, when only one positive response was
obtained with one tested donor?
Inconsistency in donor response was expected (Individual polymorphism in T cell
repertoire, or in MDDC response to electrophilic stress)

2. Can we imagine that some donors are more prone to respond to hapten stimulation?
Positive response in a limited number of donors

3. We recommend to test a chemical on 3 to 5 different donors

4. What hypothesis for the negative results recorded with some reference sensitizers?
» Solubility (Oxazolone)

» Glyoxal always negative
» Oxydation (para-phenylediamine) issues? (Our PPD = sensitizer)

5. What recommendations to improve hTCPA sensitivity ?
» Future hTCPA decision tree -> oxydation step?, use of nanoparticles?

» To refine read-outs and analyse complementary markers
» To introduce a secondary restimulation step to accurately detect Ag-specificity
=> ongoing collaborative work with the group of S.Martin, Freiburg
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