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Establishment and evaluation of a chronic atopic dermatitis model induced
by 2 ,4-dinitrochlorobenzene in Brown Norway rats
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Guangdong Engineering Research Center for Innovative Drug Evaluation and Research, Guangzhou 510990)

[ Abstract]  Objective To establish and evaluate a chronic model of atopic dermatitis ( AD) induced by 2,4-
dinitrochlorobenzene ( DNCB) in Brown Norway rats. Methods Brown Norway rats were randomly divided into negative,
model, and tacrolimus groups. The ear skin of rats in model and tacrolimus groups were challenged by 0. 5% DNCB at days
1,3,7,9, 12, 14, 16, 19, 21, 23 and 25. Rats in the control group were administered a substrate solution at the same

volume at the same time points. Rats in the tacrolimus group were transdermally administered tacrolimus ointment for 25
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consecutive days. The inflammation score of ear skin and the thickness of ear tissue were evaluated. Ear tissues were

collected and weighted after 26 days of modeling. Histopathological examination and toluidine blue staining of ear tissue

were also performed. The IgE level in ear tissue was detected. Results The ear thickness in model rats was significantly

increased after 9 days of challenge by DNCB, while whereas inflammation score was remarkedly improved after 12 days and

reached a peak at 16~25 days. The weight of ear tissue and the IgE level in the ear were increased at day 26 of challenge.

Pathological changes, such as epidermal thickening, inflammatory cell infiltration, and mast cell infiltration, occurred in

the model group. Tacrolimus significantly reversed these changes. Conclusions Brown Norway rats challenged by DNCB

develop stable AD-like symptoms, which are appropriate for pharmacological evaluation.
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415 MEHHERE (g)

Groups

Treated right ear weight

R HE L (g)

Non-treated left ear weight

X BEZH Control group
FEHRIZ] Model group

fth 75 % 7] 2H Tacrolimus group

0.0275+0. 0027
0. 0350+0. 0063 *

0. 0261x0. 0018*

/
0. 0336=0. 0058 *

0. 0276+0. 0034*

. SR, P<0.05; SER4IMILE, *P<0.05, ¥P<0.01,

Note. Compared with control group, * P<0.05. Compared with model group, *P<0.05, *P<0.01.
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JIRAS TR A 35 T o2 B, 2 B 0 IR, B B 2 TOfe 1k
AIIER AN (i k387 s RS 2E A7 FEA SR R A
A BE Fl/ BN 4x ORLJZ 38 J5E | ik IR 20 i 728 1 IR
BE AR PN I P i B R DR B R A IR A
AN A 3R 5 fh v B ) 4 A H R R A% 2 45 52
B R BIO IR R R BAE A BIIE A



52 o [ AR PR 24 A 2023 4F 7 A5E 33 B4 7 Chin J Comp Med, July 2023, Vol. 33,No. 7

>

0.57 —e— X4 Control group *
— ® — B2 Model group %
049 --a&-- {305 W4 Tacrolimus group

450545 T ok SR 1 8 (mm )
Increase of treated right ear thickness

DO D1 D3 D7 D9 D12 D14 Dle D19 D21 D23 D25

0.5% DNCB U= K5
Day post immunization with 0.5% DNCB

B, 097 - = - pima Model group ¥
b EEd
TE - - - i 5E 54 W] 4 Tacrolimus group
E 2 044
g i * * EEd
= 5
"?M B 031 _
3 \
£ 3 /
=g \
N £ 021 . _L-
Q
<% o1 : 11,
58 - L ~~~l _____ o
2L O — ”
* B o I
£ I U ialguinin o - TN (P
(R e — T T .

DO D1 D3 D7 D9 DI12 DI14 Dll() Dll9 DI21 D23 DI25
0.5% DNCBEUL b K5
Day post immunization with 0.5% DNCB
T AR B H ARG E I B KR H A SURIEE . SXE AL, " P<0.05, ™ P<0.01; SHEBAFRMEALL, *P<0.05,
B2 DNCB AT RHHELALIEIE(n=8)
Note. A, Increased thickness of right ear in rats. B, Increased thickness of left ear in rats. Compared with control group, * P<0.05, ™ P
<0.01. Compared with the same side of model group, *P<0. 05.
Figure 2 Increased thickness of ear in rats induced by DNCB

T2 REUHHR B s Bl b A

Table 2 Pathological changes of ear in rats
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Groups Lesion degree Epidermal thickening Basel cell necrosis Inflammatory cell infiltration Mast cell infiltration

- 8 8 8 0

o + 0 0 0 8
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Control group
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+++ 0 0 0 0
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Ko + 0 0 0 1

I + 4 1 2 7
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. =
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++ 0 0 0 0
+++ 0 0 0 0

TE =t b+ e FORIE R R AR P BERIE R

Note. —,+,+,++,+++ were represented as normal, slight, mild, moderate and sever degree, respectively.
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Figure 3 Pathological changes of ears in rats ( HE staining, toluidine blue staining)
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