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Establishment of modified LLNA ;: BrdU-ELISA and its
application in the safety evaluation of cosmetics

HU Pei-li, LUO Fei-ya, CHEN Zhi-rong, XING Shu-xia
(National Institutes for food and drug control, Beijing 100050, China)

[ Abstract] Objective To establish a rapid modified Local lymph node assay ( LLNA) for the sensitization and
irritancy potential of chemicals, and evaluate cosmetics products. Methods 3 kinds of chemicals (2, 4-
Dinitrochlorobenzene ( DNCB) , Eugenol and Hexyl cinnamic aldehyde) and 3 kinds of cosmetics were selected. The
dorsal sides of both ears of female BALB/c mice were treated with 25 L/ ear of the test solutions on 3 consecutive days,
and the thickness of each ear was measured. BrdU solution was injected inter-peritoneally on day 5. On day 6, each
auricle was weighed, the bilateral draining auricular lymph nodes were excised and weighed, then made into single cell
suspension. BrdU was measured by ELISA using a commercial kit. Results Ear swelling and auricle weight of DNCB
(1.0% ), Eugenol (25% and 50% ) and number 3 cream foundation increased significantly (P < 0.05 or P <
0.01), which may be considered as irritants. The others were negative. For LLNA, three chemicals and number 3
cream foundation pretended positive. Conclusion = The combined LLNA/ear swelling/ear weight assay appears to be a

reliable predictor of sensitization and irritancy potential, and is expected to play an important role in safety evaluation of
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cosmetics.
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Tab.1 The dermal irritation test result of three kinds of chemicals and three kinds of cosmetics

W

Hpifr ik

HE

Gziil{g Concentration Ear swelling Ear weight Iﬁ{iﬂi
(%) (mm) (mg)
A0O 0 0.017 +0. 005 35.97 +1.53 NI
2,4-"fil3L K (DNCB) 0.1 0.019 +0. 003 36.86 +2. 14 NI
0.3 0.021 +0. 008 37.95+1.62 NI
1.0 0. 040 0. 008 ** 43.56 £1.34™" 1
TT&m(EUG) 25 0.015 +0. 006 35.15+1.35 NI
50 0.017 0. 003 35.63 £2.77 NI
CEE A (HCA) 25 0.028 +0. 005 * 41.95 +1.57* I
50 0. 035 £0. 005 ** 42.89 +1.60** I
ZEMBK ( Distilled water) 0 0. 008 +0. 005 34.96 +1.45 NI
1 SHE1EFE (NO. 1 Essence cream) 100 0. 009 =0. 006 36.70 +2. 52 NI
2 S5 (NO. 2 Essence cream) 100 0.011 £0.003 37.15 1. 84 NI
3 S KK A (No. 3 foundation cream) 100 0. 134 £0. 007## 56. 15 £2. 734## I

.5 A00 4HILE « P < 0.05, ™ P < 0.01;" 528K LB P < 0.01. NI, JoHed: s 1. a0t

Note: * Compared with AOO group, *P < 0.05, ™ P < 0.01; ™ Compared with distilled water group, P < 0.01.

NI nonirritation; I irritation.
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Tab.2 The skin sensitization test result of three kinds of chemicals and three kinds of cosmetics

] W ' s EZL.EE BrdU ﬁ‘iﬂ?‘si’gﬁl ﬂ?ﬁ?‘é?ﬂl ECL. 6 ﬁ’ﬂﬁlﬁ&ﬁ}.%ﬁ
Groups Concentration LN weight BrdU. labelling Stlr.nulallon (%) Sens%t%zatl.nn
(%) (mg) index index classification
AOO 0 6.78 0. 64 0.128 £0.017 1.0 — —
2,4-Z i HE 5 (DNCB) 0.1 11.88 +1.07 ™ 0.303 +0. 045 2.37 0. 08 \'S]
0.3 17.34 £0.58 ™ 0.882 +0. 127 6. 89
1.0 21.83 +0.81 ™ 1. 088 +0. 102 8.50
TT&HW(EUG) 25 12.63 £1.02* 0.431 £0.078 3.37 6. 68 M
50 14.42 +0.84 ™ 0. 550 +0. 063 4.30
ORI EERE (HCA) 25 13.86 +0.98 ** 0.577 £0. 052 4.51 4.02 M
50 17.51 £1.24™ 0.717 0. 084 5. 60
7&K ( Distilled water) 0 5.83+0.72 0. 106 +0. 020 1.0 — —
1 SHEEH
(NO. 1 Essence cream) 100 6.82 +0. 63 0.158 +0.017 1.49 — —
2 SAGER
(NO.2 Essence cream) 100 6.08 +£0.53 0.117 £0. 025 1. 10 — —
3 MR 100 13.23 + 1. 42#4# 0.269 +0. 041 2.54 — —

(No. 3 Foundation cream)

75 A00 HIILE P < 0.01; "™ SRR ALILEL P < 0.01, VS: ;M.
Note: ** Compared with AOO group, P < 0.01; * Compared with distilled water group, P < 0.01; NC: not caculated. VS: very strong; M:

moderate.

%3 LLNA:BrdU-ELISA ¥ BT %5 B2 BRI S Xt 3 b Akl i 1) 2 R 0 i ok AN S e A ) 445
Tab.3 The result of LLNA ;BrdU-ELISA, BT and dermal irritation test for the skin sensitization and

irritation of three kinds of cosmetics

At i JR TR L 2 1 B R i Jai v PRk B 1
Cosmetics LLNA ;. BrdU-ELISA Dermal irritation test Buehler Test
1 SK51%EH (NO. 1 Essence cream) NI, NS NI NS
2 SAEMEFE (NO. 2 Essence cream) NI, NS NI NS
3 S HHEHE (No. 3 Foundation cream) I,S 1 NS

T NI TR T NS . Je8c: S Btk

Note; NI; nonirritation, I irritation; NS: nonsensitization, S; sensitization.
SLAA
3 itig

H A A At i T3 AR FTE ) v 56 F 1ok i 2L
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PRV HRTA ST A 1 AT L 4 B220 + |
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WA G EFE b (B R 22 B3 Xk 27 1 3
QDb G i o A N 0 7 N 0 7 Y
ghE R FIE B0 (SD) Al EC {8 25 Stk 15 bR R AT
A3HT, Tl s S 00 e R 2 R B 00 384 P 4 A, AT
STHT VA P27 400 %) SR 355 P A S5 v 5 R 2 SOOI B
AT 5 8 2o A0 A Y A R 2 — 25 s e Ah— Sk
T RRIR S5 1) Ak 2 ) AT RE 23 5 % R AR
SRS, T T35 ¥k A v M T F AL 48 09 K R
I H S,
3.1 3 ka5 SOk ek

2,4 A IE(DNCB) | T P& IO 3t A kR
T34 2 L 0 A B2 Bk S0 7Y AR S b 28 LILNA
K25 SR 24 R BHAE MR YE ECL. 6 [HEUSE % 54
FSCHRARIE —2Y . A DNCB #l HCA 1l 5]z
/N ERCHS B IR 2T Ioh 5 235 90, B2 J5E 3 5 L o ] 4l 4
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(25% 50% ) XF Kz Jok A7 ol M, 5 A ¢ Sk i
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