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1. FmSCHER

1) Tanaka H, Ito S, Ojika M, Nishimaki-Mogami
T, Kondo K, Wakamatsu K. The oxidation of

equol by tyrosinase produces a unique di-



ortho-quinone: possible implications for mel-
anocyte toxicity. International Journal of Mo-
lecular Sciences. 22, 9145, 2021.

2) Nishimaki-Mogami T, Ito S, Cui H, Akiyama
T, Tamehiro N, Adachi R, Wakamatsu K, Ika-

rashi Y, Kondo K. A cell-based evaluation of

human tyrosinase-mediated metabolic activa-
tion of leukoderma-inducing phenolic com-
pounds. Submitted.

Sugumaran M. Unique oxidative transformations of
3,4-dihydroxyphenylacetaldehyde generates poten-
tially reactive intermediates as causative agents for
its neurotoxicity. International Journal of Molecular
Sciences. 22, 11751, 2021.

6) Bjerke DL, Wu S, Wakamatsu K, 1to S, Wang, J,

Laughlin T, Hakozaki T. A framework to mitigate
the risk of chemical leukoderma: consumer products.

Regulatory Toxicology and Pharmacology. 131,

3) Matsunaga K, Suzuki K, Ito A, Tanemura A, Abe Y,
Suzuki T, Yoshikawa M, Sumikawa Y, Yagami A,

105157, 2022.

2. PR

1) HROE 2, FEECEE, /ME—, JTiE—hk,
treatment. Journal of Dermatology. 48, 961-968, w AT, A, =7 A —LoFuF
2021. —EWtIEA T /A MoMlaEEE R~
W72 AN WX ) CEERT D, 5 30 [H
A At F MR, 2021 410 A 23
EE(IF=N

Masui Y, Inoue S, Ito S, Katayama I. Rhododendrol-

induced leukoderma update I: clinical findings and

4) Inoue S, Katayama I, Suzuki T, Tanemura A, 1to S,
Abe Y, Sumikawa Y, Yoshikawa Y, Suzuki K,
Yagami A, Masui Y, Ito A, Matsunaga K. Rhodo-
dendrol-induced leukoderma update Il: pathophysi-
ology, mechanisms, risk evaluation, and possible
mechanism-based treatments in comparison with vit-  H. FIR9REEHE D HFE - BRERIR L
iligo. Journal of Dermatology 48, 969-978, 2021. 1. FFErlUf&. 2. ERFREBE. 3. oM

5) lto S, Tanaka H, Ojika M, Wakamatsu K, 7L
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FERBOSERI AT 27280, ARIEIED DI R TRETL TWens, AREEEAIINT 22812k
D KEEMEDIR N ER ) E 2 1 H CED HIEA~OW B ZITO5 M THSD. O HIEERFT5I12H
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i 25 AEDBHAR L TR AE ST B R A ST A B
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DJRIK FEH] - FE3E B 1R ITAR D 9T ) O 53 FHMF5E
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RO EEL TRIS .
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R VEORBE N EENDL LD, [EAFBIT
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{T~7=. Direct Peptide Reactivity Assay (DPRA)
HIZHWSND SH XTFRE~vyi a/—AH
kFarF—EBEONRD D 4B T = ) —)L
RALTRIESEZEZA, RD 25T %< Dk
BN TaA— )V PFEE LI T FRBAERK LT
ZEDY HPLC ([ZED3 T CRasivic. N ERA
VR SH R FREFEEL TLRELIZE
EXHRI-.

BB ROSE R 3 5720, BIEEED D720
R THRETL TV, AR 2RI 52812
FOIKEEHEDIRWEBRYE b TE5EE %,
A TIEITEDOB B EATORIEITHD. D)5
EEBRETTDIZH20, REROXTFREHWD
AREBEIZB O THWOND BRI R T e

F—EBOIETEICKR T D H SO ZIZ O T
HEEITHT-.
B. A% AL

DPRA & TF Amino Acid Derivative Reactivity
Assay (ADRA) Z Wit - OMF T A 12DV T
PFEL. eV, vvia/b—2lHkTFrY ) —
BlZ2oUV T BRENDA 7 —#X—X|ZXVFE%
1To7=.

C. Wroef R

1. DPRA & O* ADRA

(1) Yamamoto et al, J Appl Toxicol.
2015;35(11):1348-60.: A novel in chemico

method to detect skin sensitizers in highly di-

luted reaction conditions.

DPRA THWA T FRTiH7A< N-(2-(1-
naphthyl)acetyl)-L-cysteine (NAC) & a-N-(2-(1-
naphthyl)acetyl)-L-lysine (NAL) {Zxt 32 #E &4
FIH U CREAEMERERZ1T5 ADRA D TH 5.
82 FEOWEBRME A TS, KIEPED EW
WXL U CORKE W TWD R, 41 &
DRENE, BOKPEE 3 DREWVELR LI
L7 Bh=RL, 2-TaX ) — )b, TR, T
506DMSO G A7 Eh=RI/LZH\T\5. 1

mmol/L (2725 XML, G TIEZinz
N 77— ET 4 {57 (0.25mmol/L) LT
5.

(2) Yamamoto et al, J Toxicol Sci.
2019;44(9):585-600.: Applicability of amino
acid derivative reactivity assay for prediction of
skin sensitization by combining multiple alter-
native methods to evaluate key events.

ADRA O#ETHS. 90 FOWHRME % H
WTWND.L KEEPEDS @V KIS, KA
RN EEZLNDWEILT =NV, TER,
X% 5%DMSO & 7 Eh=RUZERFL T
%. 0.5mg/mL IR 558 ML, ROSHK Tz
Ny 77 —IpE T 4 £547 R (0.125mg/mL) L T
W5,

(3) Wanibuchi et al, J Toxicol Sci.
2019;44(12):821-832.: The amino acid deriva-
tive reactivity assay with fluorescence detection
and its application to multi-constituent sub-
stances.

ADRA DO RIEOHE THD. #BRWE MK

ORI, SoFI3(L) & [RIAR.

(4) Patel et al., ALTEX. 2019;36(3):373-387.:
Comparison of in chemico skin sensitization
methods and development of an in chemico skin
photosensitization assay.

P& h DR 1AL LT 572012 DPRA &
ADRA %175 TW\%. 36 FEO PSR E A T
WD KB PEDMEN R Y E OV BT =
v, 7ER=RL—KIEHK, DMSO T&Y, 4
BEARTIRL CRISZETT> TN,

(5) Omeragic et al., Sci Rep. 2022;12(1):7470.:

Application of direct peptide reactivity assay

for assessing the skin sensitization potential of

essential oils.



DPRA Z KIEMEDMRD TRV SIS L
TS THD. /TN ERILE LT E
Ffo 6 FOKIMEZNLORK S <—AT 100
mmol/L (2725357 B h=RIUIZIEfREL, St
T OBBIE 2007 h=F/L T 5.

2. mushroom tyrosinase

Fr—Eit EC 1.14.18.1 DEEHR THS.
AREER I Z<OEDIH KT DHHDONRHHILT
V%, BRENDA 7 —4#~X—2ZMDIH H Molecular
Properties ] NI H I Organic Solvent Stabil-
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FEFRIZ DUV TR 720,

I H lEnzyme-Ligand Interactions | N o i 1
H ['Substrates/Products | (Z& 5t & #7122\ T
Log Kow Zif-X, N KEIRIEMED &\ W'E
(2B in vitro BESE RS DI E 2 A LTz
+ Ortiz-Rioz et al., Bioorg Med Chem.
2015;23(13):3738-46.: Identification of p-hy-
droxybenzyl alcohol, tyrosol, phloretin and its
derivate phloridzin as tyrosinase substrates

phloletin (water solubility: 0.13g/L, Log Kow =
2.23), phloridzin (water solubility: 1.678g/L, Log
Kow = 0.452) =& T A FEOWE DN~y 2/ —
LFuyF—BORBEIIRDIEEMEL TWD.
BRERMEL D ANy 7171 0.15 mmol/L U e Tl
FLTN5.
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J Y Amino Acid Derivative Reactivity Assay i
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WEAFFEIZ B W TV BRI AME I ST sz
ENPOIoT.
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PRUEHRIZED R MIaRE A e B e s Bl - 5
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DORRRAHED 7= Ok 30 48 A 551 T B

AT B A B4 T 2 B AR oy D& R MR E D
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