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An in vitro skin sensitization test based on THP-1 cell line

CHEN Yu''?,YU Huan'* ,QIN Yao’ ,CHENG Shu-jun', TAN Wei-jun

[ Abstract] Objective To establish an in vitro skin sensitization test, human cell line activation test ( h-CLAT) ,
based on THP-1 cell line (a human acute monocytic leukemia cell line) , and to assess the sensitizing potency of plant raw
materials of chemical and cosmetic products by this in vitro skin sensitization test. Method THP-1 cells were cultured in
vitro and exposed to 11 reference skin sensitization chemicals and 9 samples, by monitoring the cell viability, cell surface
marker CD54 /CD86 and relative fluorescence intensity of cells surface after the cells was exposures to the substances, and
to discover whether there is a positive reaction. At the same time, Buehler test was used to validate the results of samples
tested by h-CLAT. Results 11 reference chemicals were distinguished correctly by h-CLAT. Among the 9 samples tested,
7 samples were recognized as negative sensitizer and 2 plant exiracted substances were identified as suspicious skin
sensitizer. The qualitative classification of the 9 samples by h-CLAT test was consistent with the results obtained by animal
test. Conclusions The h-CLAT-in vitro test can be used to replace some animal tests for the prediction of soluble skin
sensitizing substances.
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Fig.1 THP-1 cell culture and quality control
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Tab.1 Cytotoxicity determined by flow cytometry

ZiY) Samples 1Cs (pg/mL) CV75(ug/mL)
AR T BRI EN (SLS) 80. 13 +3.48 62.32 £5.37
('Non-sensitizer ) FLEZ (Lactate) 3778.35 +180. 84 2901 +150. 17
EEESEIEY] AR (Cinnamic alcohol ) 495.8 +12.51 358.8 +14. 61
( Weak sensitizer) T W (Eugenol) 406.2 £13.94 305.9 £14. 18
) FPEEEE ( Citral) 44.24 +2. 81 26.2 £2.47
S .
. . RFEEE ( Cinnamaldehyde) 26.5 +4.83 20.4 +3.84
(Mild sensitizer) s
KW (Phenylacetaldehyde) 41.7 +4.51 20.2 +5.18
B BT RRINBR (Propyl gallate) 366.8 +21. 84 124.25 £10. 51
(Strong sensitizer) KR (Maleic anhydride) 947. 47 +38. 14 651.24 +30. 81
e BB Kl ( Benzoquinone ) 8.3+1.59 5.7+1.56
( Extreme sensitizer) ZiEFES 7K (DNCB) 9.32 +0. 31 5.75 £0. 15
R M W ( mg/mL ) ( Microemulsion 331 £0.45 134107
makeup remover)
\FEEH .
WAE B (mg/mL) ( Tricholoma 554 2 +20 07 235.71 + 14. 42
matsutake extract)
Sk ey 9
HITEER (vol. % ) 38.16 +7.47 30.21 £6. 41
(Angelica extract)
BRI (vol. % )
8.43 +1.25 7.05 +1.13
(Scutellaria baicalensis Georgi extract) * *
b AN REBY (vol. %) ( Ginseng frui
Z> . seng fruit
(Unknown samples) extract) 24.31 £4.57 19.84 +5.71
28 4 o ..
EFH Y (vol. % ) ( Centella asiatica 87 18 +15.73 64.78 +9. 44
extract)
4 2% it L. Witch hazel
&2 AR B (vol. % ) (Witch hase 250.77 +36. 81 190. 44 £47. 18
extract )
5 B4R 1. % Purslane h
DY LRI (vol %) (Purslane herb 97.44 +24.78 80. 87 +22. 41

extract)

LRATAREIY) (vol. % ) (Green tea extract)

127.21 +£19. 44 110. 34 £19. 87
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Tab.2 The effective concentration for cell surface protein expression in positive references

ZiRW) (Samples) EC150( pg/mL) EC200 ( pg/mL)
Wﬁ@( Cinnamic alcohol ) 225.34 £10.41 248.57 +11.49
T 7 ( Eugenol ) 160.74 £14.11 153.64 £10.74
PR ( Citral) 22.37 £8.31 24.69 £7.14
A FER ( Cinnamaldehyde ) 9.05+1.34 11.06 £3.73
7K % ( Phenylacetaldehyde ) 14.39 +£5.49 11.47 £4.13
BB TR (Propyl gallate) — 103.27 12.7
LSRR ( Maleic anhydride) — 298.4 +13.87
K1 ( Benzoquinone ) 6.33 +2.43 4.97 £1.07
i 557K (DNCB) 3.37 +£0.47 2.06 £0.94
RFI (%) MpEiEHE
RFI (%) ARG 2 250 -~ N (%) 100.0
250 - SLS (%) 100.0
— C DBE
— CDB6
200
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et S0 R Ex
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150 150
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50 50 -
0 T T T T T 0.0 T T T T T 0.0
3235 3883 4659 5591 67.1 8052 1205.63 144575 ’1':"36.11 2083.33 2500 3000
FRE (ug/mL) TR E (pg/mLd
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RFI (%) PUEERY MREE R 250 Tém %)) 100.0
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300 4 —c0s6 200 f T+ —_—cos
— - 750 __
- 750 750 o
250 - el 40 =
EE
150 +- .
200
- 500 - 50.0
150 100 -
100 7 - 250 - 250
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50 -
ZRMRE (ug/mL) SR E
FEHMRE (ug/mL 00 0 ERIRE (ng/mL) 0.0

T
14401 17281 207.37 24884 29862 35831

16075 1929 23148 27778 33333 400
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Fig.2 Resulis of sensitization tested from 11 standard materials
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