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An in vitro skin sensitization testing method based on
ARE-Nrf2 and its application in sample test
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[ Abstract ] Objective  To establish a method for an in vitro test for skin sensitization based on ARE-Nrf2
(antioxidant responsive element - NF-E2-related factor 2) luciferase, and using this test to assess the sensitizing potency of
chemicals and sample mixtures. Methods A stable transfection of the HaCaT cell line containing a selective plasmid
encoding AKR1C2-ARE fused to the fluorescent luciferase was constructed (DSens), and the cells were incubated with
samples for 48 hours at different concentrations. The expression of luciferase was measured by fluorescence detection. Skin
sensitization was predicted for 16 known skin sensitizers and six mixtures. Results  Sixteen reference substances were
accurately distinguished by DSens. Among the six sample mixtures, the prediction result of five mixtures were consistent with

the result of other detection method , and another unknown sample was predicted to be positive. Conclusions The DSens in
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vitro testing method may be a useful replacement for some animal tests used to predict sensitivity to soluble skin products.
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Note.A, PCR results of Luciferase gene from mRNA of the WT HaCaT and transfection cell lines. B, Real-time fluorescent qPCR
analysis showing mRNA levels of the luciferase gene in DSens cells after cinnamic aldehyde treatment.

Figure 1 Identification of the stably transfected cell line
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Note. A, Effect of cell number distributed to 96-well plates on the fold luciferase activity induction with treatment of 64 pmol/L
Cinnamaldehyde for 48 hours. B, Luminescence intensity changed at different time.

Figure 2 Effects of DSens cell number and data reading time on the DSens cell experiment
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Table 2 Comparison of results of DSens Prediction, with that of KeratinoSens™ Prediction and LLNA Prediction
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Lactic acid Non-sensitiser Negative Negative
o ey ) )
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ey - [ 5 el
TR . 100-39-0 ﬁﬁﬁ%(ig) [H‘li 4.91 I’vii 6.30+0. 57 2/2
Benzyl bromide Sensitiser (strong) Positive Positive
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RN 13.98% ) 12 e i R Ak K FE S B0 R Y L DY
K TR Imax A KT 1.5 BYEE, B0 R B
PR, 5 R BE I 50 25 R — 25 4 G Aok b s
T 509 B AR, ARE R — s SO, Tz
FHT B S A B A i B RS o, DSens 45 2R R i
mAY EC1.5 24 (90.52+13.31) wg/mL<200 pg/mL,

TR B AR i BRI 25 2R S, 6 FlRE
R TIN5 SR -5 R 0 4 R — B, T ) & 100% ,
I ELRERE WU H 5 5 5 0 1) 55 B, B W DSens
Tk BAN A YRR 2R AT T v 7, S At dy
it HOR AR 2 B4 SOOI B A A0 (A
2%,

R 3 VEACRAESD LLNA: BrdU-ELISA #4558
Table 3 Laundry samples LLNA: BrdU-ELISA test results

FIPEXTHE  BHAERS AR U EA I W ST R VEACR BRI TR
Zi W 2R Negative Positive Antibacterial Bright laundry Phosphorus free
Samples control control laundry liquid liquid laundry liquid
7K Water 1% DNCB 25% 50% 100% 25% 50% 100% 25% 50% 100%
ST BE +hrifE2E) 1.0+ 4. 69+ 1. 19+ 1. 19+ 1.26+ 0.95+ 1. 00+ 0. 88+ 0. 94+ 0. 89+ 1. 13+
(mean=SD) 0. 06 0.85 0.36 0. 14 0.32 0.29 0.27 0.17 0.38 0.40 0.27
P
& - <0.05 >0. 05 >0. 05 >0. 05 >0. 05 >0. 05 >0. 05 >0. 05 >0. 05 >0. 05
P value
s it _ PR [ [ [ I (5K [ [ [ B
Prediction Positive Negative  Negative Negative Negative Negative Negative Negative Negative Negative

R4 RGYRES DSen I TN ZE RS HAU T 45 2R HEEL

Table 4 Comparison of the prediction results of mixture products obtained by DSens method and the results of

other prediction test methods

SR SR HABAG I 7 56 DSens PHME R B
TR B 7 (w/%) e S SSRH DSens ECLS  DSens 1650 SEHUAK
Test number S /1\ Formula(w/%) Prediction from DSens (pg/mL) (pg/mL) Positive times/
anmples other test methods Prediction Repeats
0 TR PEAKY LLNA : BrdU-ELISA , BH SH
| BERR NA:BdU-ELISA, BTt~ Btk — 3.11£2.04 073
Antibacterial Laundry Liquid LLNA : BrdU-ELISA ,Negative Negative
SER AT TS LLNA ; BrdU-ELISA,, B '
P SER AR i Bt B ——  68.80:12.86  0/3
Bright Laundry Liquid LLNA :BrdU-ELISA , Negative Negative
DI B TE A LLNA : BrdU-ELISA , BH SH
W Jo B DA o NA:BrdU-ELIS .9 ri IHtt 26, 8642, 07 03
Phosphorus free Laundry Liquid LLNA : BrdU-ELISA | Negative Negative
7K 59. 9%
KT 20%
T 10%
R nhE-80 0.1%
14k 7]
4 silfjﬁii AIFEES 10% DPRA, [t HEE g s3s13.36 200 4/4
’z_ p] . Water 59. 9% DPRA, Positive Positive SR
*osmelic mnon
cosmetie oo Aleohol 20%
Glycerol 10%
Tween—-80 0.1%
Cinnamaldehyde 10%
J SFIER TS [ y
5 ﬂ’xl#?k NARBENG S, B4 ' [} fi 5200 5200 /3
Lotion Human Patch Test,Negative Negative
5 Stk
Haftok +50% R H: PR
6 — 90.52+13. 31 200 4/4
Combination of Lotion No. 5 Lotion+ 50% Positive * >

Cinnamyl alcohol
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3 itig

WYy o i BOECVE T AR Ay d B Y A VEVEAN
TiH Z— XRS5 R AR R, R R TR
BB ) 52 2 P B — Tl AR 15 12 M LK 4 I 114
ST AR B T W, P st 22 A A S G I v Y
Hia F, a] DLBE I A o 3 AR SRR
2 U A AR s T, A DR B AT B
TR S g SR A %8, AP IR 55 T = N Ak
A iAol K JFORHRT . H HTRT A AR Y KeratinoSens™
e N 5% % 5% AL A7 7R 2 IRE, DSens 5 16 2 [E
WS Y ARE-Nrf2 2GR M I, B AT LAVRHME A
X IR s i, Ay P AR S SR T vk B AR
(R Z e HE , o RN & D7 ik PRk T B Z iy mf
RETE

AL OECD TG 442D 3K 45 5 4 42 1Y
10 Fpb 2= Y3z 07 kit AT 1 R Rk X B 7R %
Tr TSR | A LA S gk — 2B R A ) 0 Y
Behilt, AN FRATIIIMERUT 6 by, HEE R
Emter %5 A [ SCFE (14 85080 28 47 04 Loxt, & 3R
DSens Xif [A] 4 — i ) 46 0 445 SR SR PR, S50
A1 LLNA 45 B AHAT, %A H P KeratinoSens™
oM B A R, X B Rt DSens 5
KeratinoSens "™ J5 1 B 98 R F1 T HH [F] A9 Be R T B, 9
B LA AN G 22 5 AH XD 22 S 7 A 1Y
JE PR ANTERE ,—Fhoa] 58 59 It A T A 5 5 PR 4 A
FEPR AL B 1 AN [5) S 350R0  A0 MLAR A A — o Y 22
Sk X715 Dsens X ) 23S 4 Jox ) F5000 A 25 3 Bl
FIPERYSE R, AR BIE SX — 1, AT T = L
WEEZAE T F il AT FW S, XERR
ML — L THE IR .

A5 K ] DSens 7 EXHE G YIFE St 34T Bds
PRI, 555 JH A ARG 0 5 v %) T 45 SR AT LA
BUAS T —BE5 R, 3R T DSens ik HAH T~
i BRI BV T Fl T R 7 e et
P2 5K FHRGA, 328 18 77 15, DSens X B8 A9 F5000 7%
AT LA AR ML A 2 7 i DU 4 (13 i AT e . R SR 4%
S SZ L ARE-Nrf2 SEO6Z g7 12 0 HE Rl ) 2 51
PRAMGIN Ty v , T W] MR S W 1 dn Akt
K FLI RS Al A SR O K R AR S o A A
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