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Introduction Results & Discussion

* a,B-unsaturated chemicals can potentially undergo Michael e« The results of the mechanistic classification are shown in

type reaction with sulphur or nitrogen in proteins or nucleic Table 1
acids
Chemical Mutagenicity | Skin Rules | Mutagenic | Skin
» Two sets of rules have been presented previously for the Rules Sensitiser
identification of such chemicals, one for skin sensitisation
* Both sets of rules suggest toxicity is related to intrinsic Cinnamal Michael Michael No Moderate
reactivity of the a,B-unsaturated moiety. This mechanism is aldehyde
thought to occur via nucleophilic attack at the 3-carbon
(Figure 1) Table 1: Classification results

* Both sets of reactivity rules correctly identify hexenal as
/\ NO - NUWO being both mutagenic and causing skin sensitisation but
Nu = incorrectly identify cinnamal aldehyde as being mutagenic

Figure 1: Nucleophilic attack at the 3-carbon * This highlights the need for careful consideration of the

» Hexenal and cinnamal aldehyde (shown in Figure 2) are applicability domain for toxicophores for each endpoint
both moderately strong skin sensitisers2. However only

hexenal is mutagenic® * It is likely that the differing reactivities of cinnamal aldehyde

with proteins and nucleic acids are due to its chemical
softness. This difference could be due to the ability of
cinnamal aldehyde to form the adducts thought to be
\/WO responsible for mutagenicity or could be due to cinnamal
= gAY aldehyde being chemically soft and thus not interacting

. . sufficiently with nitrogen atoms in guanine
Figure 2: Hexenal and cinnamal aldehyde y g J

«The aim of this study was to highlight the importance of the The results of this initial investigation showed:
applicability domain for related mechanisms across different « Reactivity rules are useful for identifying potential
endpoints reactive compounds responsible for mutagenicity and skin

I\/I h d sensitisation
et 0as * It is of great importance that an endpoint specific

applicability domain is developed for each toxicophore

* Skin sensitisation and mutagenicity data were collected for a

series of 45 aldehydes and ketones 2 3.5 * Investigations into the transition states for these

reactions are on-going
* Hexenal and cinnamal aldehyde were selected for the initial

mechanistic comparison
» Both chemicals were classified according to the reactivity Referen ces
rules for both skin sensitisation and mutagenicity
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* Mechanistic evaluation was undertaken to investigate the
results
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