
INTRODUCTION

Allergic contact dermatitis (ACD) is a delayed type of 
immune response mainly caused by low molecular weight 
compounds binding to an endogenous protein to form a 
“hapten”. In the induction phase of contact allergy, den-
dritic cells (DCs) in epidermis, including Langerhans 
cells (LCs), will recognize the contact allergen, become 
activated, and migrate to the regional lymph node. 

During DC activation, augmentations of cell surface 
molecules (e.g. CD86, CD54, CD40, and CD83) occur 

et al et al
Verrier et al

in vitro
using the monocyte-derived dendritic cells (Mo-DC) or 
CD34+-progenitor cells-derived dendritic cells (CD34-
DC) (Aiba et al et al
Smedt et al et al

alternations, which indicate a similar potential to behave 
et al et al

Azam et al et al -

were preferentially induced following exposure to con-

4 -
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ABSTRACT — Contact allergens induce in vitro and in vivo the activation of dendritic cells (DC) and 
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-
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in vitro. In this study, we further characterize 
-

in vitro
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4. In conclusion, IL-8 production was 

4. A better understanding of the mecha-
nism of DC activation in vitro in vivo
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gate DCs (Yoshida et al et al

-
lar mechanisms involved in DC activation.  

been analyzed using Mo-DCs or CD34-DCs in vitro pre-
viously. It has been reported that the representative con-

4
-

pletely suppressed the augmentation of CD80 and CD83 
4 (Arrighi et al -

ilarly, Aiba et al

roles in the DCs activation following stimulation with two 
)

4

et al
-

et al et al.

in vitro

of DC activation, such as increasing expression of surface 

expression or production of IL-8 in DCs (Mo-DCs or 
surrogate cell lines) was induced following exposure to 

et al et al., 
et al

-
phocyte migration (Sebastiani et al -
sitization, augmentation of IL-8 production has been 

in vivo et al -
ever, the mechanism for IL-8 production in DCs follow-

the mechanism for augmenting IL-8 production, a great-
er comprehension will not only be made of the mecha-
nism of LCs activation but will also provide insight into 

-
-

al chemicals (allergens and non-allergens) having differ-

further the mechanism for induction of IL-8 production, 

on IL-8 production following stimulation with two repre-
4

in order to elucidate further the mechanism for induction 
-

lar induction mechanisms.

MATERIALS AND METHODS

Cell line and Medium

-
-

(Invitrogen Corp.).

Test chemicals and preparation of chemicals

4 -

All chemicals have been evaluated in the local lymph 
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Determination of test concentrations by cytotox-
icity
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and cell viability was measured by flow cytometry 

-
-

-
x,

3 -

-

4

respectively.

Chemicals and cytokines exposure of THP-1 
cells

6

-

Chemicals Abbreviation CAS category*

Allergens 

5
Glutaraldehyde GA Strong

Strong
Strong

Moderate
Moderate
Moderate

4 Moderate
Diethyl maleate Moderate

Citral CI

Geraniol
Aniline

allergens sensitizer

500
Diethyl phthalate 600

3
Vanillin VA 650

Acetoanisole AA
6-methylcoumarin 6-MC

et al

Table 1.



cultured with various concentrations of inhibitors for 

4

-

the same manner as described above in the inhibition of 

and the amount of IL-8 produced was measured. Also, the 

Analysis of cytokine production and cell viability
After exposure to test chemicals, culture supernatants 

were collected and used to evaluate the extent of IL-8 

-

cytometry as described above.

Statistics
Student’s t-test was used to evaluate a statistical signif-

icance. P

RESULTS

Stimulation of IL-8 production in THP-1 cells 
with 23 chemicals

-

-

4
-

-
er concentrations. Meanwhile, the cell viability following 
exposure to chemicals changed inversely with IL-8 pro-

-

-

-
icantly induce augmentation of IL-8 production and only 

cytotoxicity.  

in IL-8 production was detected in cells exposed to the 

-

-
gens.

Involvement of MAPK pathway in THP-1 cell IL-8 
production

IL-8 production following exposure to allergens, we used 

-
itors had little influence on cell viability. Cell viabili-

4 with or without 

4
-

-
duction, but did not suppress IL-8 production when cells 

4
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4 induced the IL-

-
tion

-
-

-
mentation of IL-8 production in a dose-dependent manner 

-

-

-

4. As before, we found that 

Fig. 1.

were negative controls for water-insoluble test chemicals. Values for these groups were also measured at each experiment.  
-

lated by Student’s t-test (*P<0.05, **P



4

4

DISCUSSION

At the beginning of contact hypersensitivity, a cascade 
of morphological and functional changes will occur in 
DCs and LCs following recognition of the contact aller-
gen. Some of the changes include augmentation of cell 

IL-6), which have been found to occur in DCs and LCs 
both in vitro as well as in vivo (Aiba et al

Coutant et al et al

et al
mechanisms for these alterations have also been analyzed 
(Arrighi et al et al et al., 

et al -

8 production while irritant chemicals did not induce IL-8 
et al -

-

-
4, have the 

(Miyazawa et al
augmentation of IL-8 production in cells following expo-
sure to contact allergens is not well understood.  

In this study, we have attempted to further clarify the 

et al.

Fig. 2. -
4

4

P<0.05, 
**P -

4

4 (lower panel).



mechanism for IL-8 production in vitro following aller-

IL-8 production. After which, we demonstrated the induc-
tion mechanism for IL-8 production.

4 4 induced 

tested in this study (Miyazawa et al

4

4 espe-

results suggested that the augmentation of IL-8 produc-

et al
-

ulation with representative contact allergens, for exam-
-

4 4 also 
having the highest effect in inducing IL-8 production. 

et al
-

-
dominantly induced by contact allergens at the non-tox-

Fig. 3. -
-

4 -
-

Student’s t-test (*P<0.05).



expression. According to the author’s scoring criteria, 
4 got the higher scores 

-

fold IL-8 production increase as compared with vehicle 
4, the lowest con-

-

-

investigations suggest that IL-8 production increased in 

surrogate DC cell lines, following stimulation with con-

sensitization potency of a chemical can be related to the 

-
ing stimulation with contact allergens was observed more 

-
ity) than non-toxic concentrations. In our study, we found 

et al
found that concentrations of contact allergens giving a 

-

cytotoxicity and IL-8 production was also observed for 
CD86 and CD54 expressions following treatment with 

et al
et al et al

-

cytotoxicity. In order to better understand the relationship 
between cytotoxicity (including stress response, apoptosis 
and necrosis) and phenotypic alterations, further detailed 

-
toxicity was observed even at the highest soluble concen-

-
-

were not exposed to enough chemical to induce the var-

-
sure and form highly allergenic compounds. In brief, the 

et al -

have occurred because of a lower exposure to the oxi-

hydrolyzed to the sensitising dialdehyde, glyoxal, by the 
et al.

-

et al
positive in vivo results using the guinea pig maximiza-
tion method (unpublished data). In addition, the poten-

-
ing between chemicals and protein using specific pep-

et al
et al

-
in vivo

-

-
pose that the observed augmentation of IL-8 production 

intrinsic properties of the chemical. 
-

-
mentation. In the second phase of our study, we attempt-
ed to further understand the mechanism by which aug-
mentation of IL-8 production occurs. Many researchers 

-

-
tant roles in the induction of the proliferation, activation, 
differentiation, and migration of several immune cells 

et al
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-
tion in Mo-DCs (Arrighi et al et al

et al

4.  

4. Aiba et al -
tion of IL-8 production in Mo-DCs involved the p38 

et al

-
duction when these cells are exposed to contact aller-

chemical stimuli.
-

ly regulates the activation of DCs. Salgado et al

expression, but not CD86 on highly purified LCs from 

-
ry molecules, such as CD40 and CD54 following treat-

et al
-

4 -
4 before IL-8 pro-

duction by these stimulations (Miyazawa et al
-
-

ing (Aiba et al et al -

data suggest that there are other pathways of IL-8 pro-
duction following exposure to contact allergens, except 

et al
4 was 

-
-

gation on how IL-8 production is regulated downstream 

there are differences in induction pathways for phenotyp-

stimuli.
-

er of migration to neutrophils or other immune cells at 
the inflammation site. In vivo, IL-8 is involved in the 

-
tact hypersensitivity (Larsen et al et al.

that IL-8 plays an important role for the development of 
-
-

source of most of the IL-8 observed at the exposure site. 
in vivo is currently 

being investigated.
In conclusion, this study revealed some of the induc-

tion pathways for the augmentation of IL-8 produc-

4

be expected to have the same or similar functional path-
ways as LCs or DCs in vivo -

-
anism for DC activation in vitro
understanding of the mechanism of DC activation in vitro

in vivo -
tion mechanism.
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