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Abstract: Objective To evaluate the discriminative ability of the Kinetic Direct Peptide Reactivity Assay (kDPRA) for
identifying the skin sensitization potential of chemicals. Methods A total of 31 chemicals with known skin sensitization
strengths were selected. These chemicals were prepared in phosphate —buffered saline or acetonitrile to create solutions at
concentrations of 1.25, 2.5, 5.0, 10.0, and 20.0 mmol/L. A mixture of 40 pl of the above solutions with 120 pl of a 0.667
mmol/L. cysteine peptide was prepared, alongside blank controls, solvent controls, test substance controls, and a positive
control  (cinnamaldehyde). The mixtures were incubated at 25°C for 10, 30, 90, 150, 210, and 1 440 minutes. After the
respective incubation times, 40 pl of 3 mmol/l. monobromination was added for 5 minutes, and fluorescence intensity was
measured using an enzyme—-linked immunosorbent assay (ELISA) reader with excitation at 390 nm and emission at 480 nm.
The consumption rate and rate constant of the cysteine peptide were calculated, with the maximum logarithmic rate constant
(log kmax) from the six time points serving as the evaluation metric for the skin sensitization potential of various chemicals.
Results Testing 2,4—dinitrochlorobenzene yielded log kmax values of —0.39, -0.28, and —0.31 across three tests, all classified
as Category 1A sensitizers. Consistent sensitization classifications were obtained from three repeated tests on 10 chemicals.
Expanding to 20 additional chemicals, 6 were classified as Category 1A and 14 as non —1A. The skin sensitization
classifications for all 31 tested chemicals were consistent with the European Chemicals Agency (ECHA) database.
Conclusion This method demonstrates good discriminative ability for assessing the skin sensitization potential of chemicals.

Keywords: Kinetic direct peptide reactivity assay; Chemicals; Skin sensitization
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Figure 1 Natural logarithm diagram of peptide concentrations consumed by 2, 4—dinitrochlorobenzene
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Table 2  Peptide consumption rate (%) and rate constant of 2, 4—dinitrochlorobenzene
Sy e FRTHFER (%) HAHRK Logk
Wy BRI (nin) 0.312 5 mmol/L. 0.625 mmol/L 1.25 mmol/L 2.5 mmol/L 5.0 mmol/L L/(s*mol)
FH—IK 10 23.67 27.14 47.07 65.77 75.28 0.4119 -0.39
30 20.31 26.97 57.93 83.11 92.03 0.2817 -0.55
90 47.11 66.80 87.35 94.65 98.66 0.1396 -0.86
150 55.80 78.59 91.90 96.55 99.00 0.146 1 -0.91
210 58.25 84.96 93.13 98.03 99.00 0.216 4 -0.99
1 440 64.76 82.02 94.26 98.78 99.00 0.042 1 -1.76
B 10 3.58 32.52 40.52 52.22 80.91 0.522 4 -0.28
30 21.32 40.65 51.29 75.42 93.88 0.297 2 -0.53
90 41.45 64.68 86.88 96.07 99.00 0.226 2 -0.65
150 44.30 72.44 92.72 98.52 99.00 0.1817 -0.74
210 35.13 71.24 94.71 99.00 99.00 0.149 6 -0.83
1 440 84.17 98.67 99.00 99.00 99.00 0.091 6 -1.04
5=k 10 29.55 39.43 47.69 72.62 82.00 0.494 1 -0.31
30 28.29 50.07 67.09 86.40 91.23 0.2432 -0.61
90 22.71 54.55 81.21 92.94 97.61 0.1316 -0.88
150 49.12 75.19 91.66 96.71 98.91 0.1340 -0.87
210 54.83 84.57 95.80 99.00 99.00 0.196 0 -0.71
1440 68.55 92.15 99.00 99.00 99.00 0.041 9 -1.38
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Table 3 Results of 3 repeated tests of 10 chemicals
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SRR © 2682-20-4  [H{K -0.58 -0.52 -0.55 -0.55 0.03 1A 1A
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Table 4 The kDPRA test results of 20 chemicals

FEAh AR CAS No. [ERIN logk e {EL kDPRA 432 UN GHS 4r2%
HE 50-00-0 HLZEN -0.70 1A 1A
RSP T 122-57-6 EREN -1.66 1A 1A

W FRRNER 121-79-9 EREN -1.59 1A 1A
PR L R 818-61-1 HLZEN -0.71 1A 1A
AR 106-51-4 EiEN 0.54 1A 1A
S 4 31906-04-4 HLZEN -1.43 1A 1A
1A4- K 123-31-9 EHEN -2.06 4k 1A 1B
T 97-53-0 HLZEN -221 [T 1B

H 122-78-1 ik TCR W 4 1A 1B
IR 100-51-6 HLLZ JoI Ak 1A 1B
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Ty 78-70-6 TS TR itk 4k 1A 1B

G AR 4602-84-0 HLZE -3.40 4k 1A 1B

B -l 106-22-9 TS JCR 4k 1A 1B
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Table 5 Ability of kDPRA to evaluate skin sensitization of 31
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