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ABSTRACT. Allergic contact dermatitis may be caused by a wide variety of chemicals. A murine
local lymph node assay (LLNA) has been developed as an alternative to guinea pig models for
assessing the contact sensitization potential of chemical. However, there is a need to develop a non-
radioisotopic endpoint for the LLNA, because of the radioisotopic method's requiring the use of spe-
cial facilities. In this study, we investigated the development of a non-radioisotopic endpoint for LLNA
using ELISA (enzyme-linked immunosorbent assay). Female Balb/c mice were treated by the topical
application on the dorsum of both ears with four different strong sensitizers, 2,4-dinitrochlorobenzene
(DNCB), oxazolone (OXZ), toluene diisocyanate (TDI), and trimellitic anhydride (TMA), and a strong
irritant, sodium lauryl sulfate (SLS), once daily for three consecutive days. The proliferation of cells in
the auricular lymph node was analyzed by means of the labelling index (LI) of bromodeoxyuridine
(BrdU) incorporation into cells. The weights of the lymph nodes in the mice treated with allergens,
DNCB, OXZ, TDI and TMA were increased compared to the vehicle control. The stimulation index
(Sl) of mice treated with DNCB, OXZ, TDI, and TMA was over three-fold increase compared to the
vehicle control. However, the S| of mice exposed to SLS was not significantly increased compared to
the vehicle control, while the lymph node weight of SLS was significantly increased. These results
suggest that the LLNA modified endpoint using ELISA based on BrdU incorporation could provide a
useful method of screening for irritants and allergens.

Keywords: Local lymph node assay, BrdU, ELISA, 2,4-Dinitrochlorobenzene, Toluene diisocyanate,
Sodium lauryi sulfate.
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Table 1. The change of body weight in mice treated with
DNCB, OXZ, TDI, TMA and SLS

Body weight (g) Percent change
Group
day 0 day 59 of B.W.
Naive 208:16 212:17 1021206
AOO 202:05 22104  99.9:05
) .
%50/° DNCBin 211404 208+12  985:3.6
0.5%DNCBinAOO 22.1:04 227+11  103.0+45
10%DNCBInAOO 211+17 220:19  104.2+1.0
AOO 22140.8 21.8+1.1 98.5:1.4
0.25% OXZinAOO 226415 232416  1025:16
05%O0OXZinAOO  220:08 222:09  100.840.7
10%OXZinAOO 213108 21.9:06  102.9:1.9
ACO 202405 22104 99.9:0.5
05%TDIINAOO  216:08 216407  100.2+0.7
10%TDIINAOO  209+11 20.6:04  100.3:3.8
20%TDIINAOO  20.8+0.8 216+1.4  103.8+2.6
AOO 201:08 21.81.1 98.5+1.4
25%TMAINAOO  230+1.8 23.0:1.3  100.3+2.3
5%TMAIN AOO  239+11 23.3+1.1 97.640.3
10% TMAIn AOO  23.0108 22.7+1.3 98.8:25
EtOH 227410 22.1+1.0 97.5:0.5
5% SLSINEtOH 212412 213+15  1001+1.2
10% SLSin EtOH 201425 19.8:2.8 99.3:2.7
25% SLSINE1OH  20.6:25 205+2.9 99.2:19

¥Day 5 means the day at necropsy.

Data represents mean+S.D. of four animals.

B.W. represents mean body weight.

Percent change of B.W.=(Final body weightInitial body
weight)x100.

AQO and EtOH represent 4 : 1 acetone/olive oil and 30% eth-
anol, respectively.
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Fig. 1. The absolute weights of auricular lymph nodes in
Balb/c mice treated with DNCB, OXZ, TDI, TMA and SLS
on both ears for 3 consecutive days. Each value represents
mean+SD of four animals. AOO and EtOH represent 4 : 1
acetone/olive oil and 30% ethanol, respectively. *Significantly
different from vehicle control (p<0.05).
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Table 2. The results of local lymph nodes assay in Balb/c mice treated with allergens by ELISA based on different experiment

conditions
. 1h b} )
Condition Group Conceontratlon ' 2he
(%) 370 nm SI 405 nm Sl 370 nm SI 405 nm SI
AOO - - - -
0.25 3.6 3.1 2.7 2.3
DNCB 05 36 34 3.9 3.1
Blocking® 1 43 4.0 38 3.2
0.5 45 44 3.6 3.6
TDI 1 4.8 4.2 3.2 2.7
2 59 5.0 486 4.3
AOO - - - -
0.25 24 23 1.9 2.1
DNCB 0.5 4.0 4.9 3.5 3.6
No blocking 1 4.0 4.0 22 27
0.5 3.9 3.2 3.0 3.4
TDI 1 5.8 4.6 3.9 4.2
2 4.8 4.0 3.2 3.8
Sl = mean ratio of values found in the chemical-treated mice (n = 4) to that in AOO-treated mice (n=4).
AQOQ represents 4 : 1 v/v Acetone/Olive oil.
aBlocking means blocking with 0.5% BSA in 0.1% PBS-Tween solution during ELISA.
51 hr and 2 hr mean Fixation-Denaturation time during ELISA.
oA zHzb 0.47+0.12, 0.75+0.04, 0.84+0.14, 0.96 2
+0.0622 vept dizee] BlE] w=EE SF 2.0,
2.8, 3.32.2 @ UL}. vHA TDRLe|A = 2 mg BrdU x
Eog 79 22, 0.5% TDI, 1.0% TDI, 2.0% TDIF
oA z}z} 0.21+£0.04, 0.682+0.07, 0.68+0.08, 0.62+ ) ;* . .
0.082.2 Ueh} tlzzo] vla] xE2 SI7t 2.5, 3.6, g - L
428 BAFYT BrdU 4mg F98 A$E Uz, .t -
0.5% TDI, 1.0% TDI, 2.0% TDRZIA ZHzF 0.47+0.12, -
1.63+0.14, 1.26+0.30, 1.29+0.20°0.2 eh} =L
o] via) F=EZ S} 2.4, 3.2, 3922 FAFHJUTE ©] I
)51‘9,] 7;51—:4— BrdU 2 mg _]'5‘0:17]- SI% _—F_—E}%H] Eﬂ Z:']Z(—:"]— o A000.250.51 A00 0.250.5 1 AQ00512 A0 25510 EIOH 5 10 25
6];]——%— ‘?_:,1_' é}\— glo} O]_:?—_ @6&% BrdU 2 mg/kg_g_i /‘\gxéf;} DNCB(%) OXZ(%) TDI(%) TMA(%) SLS(%)
et Fig. 2. The BrdU labeling index of auricular lymph nodes in
ELISA HPHe mzles o]l 93l 0.5% BSA Balb/c mice treated with DNCB, OXZ, TDI, TMA and SLS

(bovine serum albumin)?t 7+ 0.1% Tween-PBS
2o 2 plockingS ¢+ A%, Fixation-Denaturation time
S AN A7 R B S, s S 9 ¢
7392} A3+5 Table 20 YERA2ITE DNCBS} TDIRE &
5 blocking® &HA] ¢, Fixation-Denaturation A17H
1A7ke 2 3t 370 nmelld] F8EE 54E w S| kol
71 A vERsT

et2{Hnt XSN0l of st H=Ho| SAEE HIt
HZ d#jaiel DNCB, OXZ9 & ¢=iAdl TDI, TMA,

ZE) s 7hek AFAIRD SLSell gt ol A =4

on both ears for 3 consecutive days. AOO and EtOH repre-
sent 4 :1 acetone/olive oil and 30% ethanol, respectively.
Each value represents mean+SD of four animals. *Signifi-
cantly different from vehicle contro! (p<0.05).
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0.25%, 0.5%, 1%04 St 242+ 3.2, 3.3, 3.80& &
E HE gAY o IEAHAG. Y ARl
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