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ABSTRACT

Atopic dermatitis is a chronic, relapsing inflammatory skin disease. This study aimed to investigate

the therapeutic benefits of Aronia melanocarpa (AM) and Moringa oleifera seed extract (MO) on experimental atopic

dermatitis. We examined the effects of AM or MO and their
atopic dermatitis in BALB/c mice as well as tumor necrosis

combination on 2,4-dinitrochlorobenzene (DNCB)-induced
factor (TNF)-o and interferon (IFN)-y-stimulated HaCaT

keratinocytes. Mice were orally treated with extract during repeated application of DNCB to shaved dorsal skin. Our
results show that treatment with AM and MO in combination reduced histological manifestations such as epidermal

hyperplasia and inflammatory cell infiltration. Furthermore,
munoglobulin E (IgE) level compared to the AM or MO

it significantly decreased skin thickness and serum im-
alone treated group. Combined extract of AM and MO

suppressed expression of TNF-o/IFN-y-induced T helper 2 (Th2) chemokines such as thymus and activation-regulated
chemokine and macrophage-derived chemokine. To sum up, combination of AM and MO suppressed the inflammatory
response and serum IgE as an indicator of several allergic diseases in DNCB-induced experimental atopic dermatitis
and Th2 chemokine expression in HaCaT cells. This result suggests that combination of AM and MO could be a

valuable strategy to improve atopic dermatitis.
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Fig. 1. Experimental protocol. AM, Aronia melanocarpa extract; MO, Moringa oleifera seed extract.
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Table 1. Sequences and product size of primers for real-time RT-PCR

Gene Sequences Size (bp)
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Table 2. Thickness of dorsal skins in the experimental groups

Groups" Dosal skin thickness (mm)
Normal 0.60+0.03"
DNCB 1.5620.04¢
AM 1.50+0.07°
MO 1.38+0.09%
AM-MO 1.2840.05¢
Dexa 0.960.10°

l)Groups are the same as in Fig. 2.

?Values are shown as meantSE (n=5). Values with different
letters in a column are significantly different at P<0.05 by
Duncan’s multiple range test.
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Fig. 2. Histological status of dosal skins in experimental groups. Dosal skins were stained with hematoxylin and eosin reagent
and observed by optical microscope. Original magnification: X 400. Normal, normal group; DNCB, DNCB+distilled water group;
AM, DNCB+A4ronia melanocarpa extract group; MO, DNCB+Moringa oleifera seed extract group; AM-MO, DNCB+A4ronia melano-
carpa extract with Moringa oleifera seed extract; Dexa, DNCB+dexamethasone group.
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Table 3. Moisture contents of dorsal skins in the experimental
groups

Groups” Skin moisture content (%)
Normal 40.7+1.3%

DNCB 16.6x2.4°

AM 20.4+1.5°

MO 18.0+£2.2%
AM-MO 19.0+0.6"

Dexa 17.5+0.5"

l)Groups are the same as in Table 2.

JValues are shown as mean+SE (n=5). Values with different
letters in a column are significantly different at P<0.05 by
Duncan’s multiple range test.
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Table 4. Serum levels of immunoglobulin E (IgE) in the experi-
mental groups

Groups]) Total-IgE (ng/mL)
Normal 427.9421.42
DNCB 1,054.1£30.9
AM 971.9+40.5%
MO 962.9£19.7%
AM-MO 878.2+40.4°
Dexa 865.4+40.2°

)Groups are the same as in Fig. 2.

?Values are shown as mean+SE (n=5). Values with different
letters in a column are significantly different at P<0.05 by
Duncan’s multiple range test.
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Fig. 3. Cytotoxicity of AM and MO treated alone or in combina-
tion (AM-MO) in HaCaT keratinocytes. Cells were treated with
various concentration of AM and MO alone or in combination
(25, 50, 100, 200 pg/mL) and incubated for 24 h. Cell viability
was analyzed by using CCK-8. Values are shown as meant+SE
of independent three experiments.
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Fig. 4. Effect of AM and MO treated alone or in combination
(AM-MO) on chemokines expression in HaCaT keratinocytes.
Cells were treated with indicated concentrations of AM and MO
alone or in combination in the presence of TNF-o/IFN-y for 6
h. mRNA expression of (A) TARC and (B) MDC was assayed
by real-time RT-PCR. GAPDH is used as an internal control.
Values are shown as meantSE of independent three experiments.
Different letters (a-¢) above the bars are significantly different
at P<0.05 by Duncan’s multiple range test.
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