Journal of Life Science 2014 Vol. 24. No. 8. 851~859

ISSN (Print) 1225-9918
ISSN (Online) 2287 —-3406
DOl : http://dx.doi.org/10.5352/JLS.2014.24.8.851

Medicinal Herb Extracts Attenuate 1-Chloro-2,4dinitrobenzene-induced
Development of Atopic Dermatitis-like Skin Lesions

Moon Hee Lee'2, Min Ho Han'2, Jung Jeh Yoon'

Byung Tae Choi*, Byung Woo Kim?®,

, Myung Kyu Song®, Min Ju Kim®, Su Hyun Hong",
Hye Jin Hwang?®

and Yung Hyun Choi"?

' Derartment of Biochemistry, Dongeui University College of Korean Medicine, Busan 614-052, Korea
ZAnz'J'-Agz’ng Research Center & Blue-Bio Industry RIC Dongeui University, Busan 614-714, Korea

’Licele Cosmetic Co, LTD, Busan 609-813, Korea

*Division of Meridian and Structural Medicine School of Korean Medicing Pusan Natianal University, Yangsan 626-870, Korea
5Deparmmt of Life Science and Biotechnology, College of Natural Science Dongeui University, Busan 614-714, Korea
*Department of Food and Nutrition, College of Human FEcology, Dongeui University, Busan 614-714, Korea

Received May 12, 2014 /Revised June 24, 2014 /Accepted June 25, 2014

The present study was designed to investigate whether ethanol extracts of Sgphora flavescens (GS),
Glycyrrhiza uralensis (GC), Dictamnus dasycarpus (BSP), and their mixtures (GGB-1, -2, -3, and -4) inhibit
1-chloro-2,4-dinitrobenzene (DNCB)-induced atopic dermatitis (AD) in a mouse model. DNCB was
topically applied on the dorsal surface of Balb/c mice to induce AD-like skin lesions. The pathological
phenotypes of AD, such as erythema, ear thickness, edema, scabs, and discharge, were significantly
decreased in the GGB (DNCB + GS:GC:BSP = 3:1:1 mixture)-1-treated groups compared with the other
treated groups. The weight of the spleen in immune organs was significantly decreased in the
GGB-1-treated groups, whereas the weight of the liver in a control group was similar to that of the
groups treated with the samples. Furthermore, toluidine blue staining analysis, a method used to spe-
cifically identify mast cells, showed that master cell infiltration into the dermis of the GGB-1-treated
group was significantly decreased. The immunoglobulin E concentration was lower in the GGB-1-
treated group. In addition, the levels of inflammatory cytokines (interferon-y, interleukin-1, 4, 5, 6, and
13, 1B, and tumor necrosis factor-a) were also significantly reduced in the GGB-1-treated group. Taken
together, these results suggest that a mixture of GS, GC, and BSP in a proportion of 3:1:1 (GGB-1)
may contribute to the relief of AD symptoms and may be considered an excellent candidate for an

AD therapeutic drug.
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Fig. 1. Schematic diagram of the experimental protocol. One
percentage of DNCB was freshly dissolved in ace-
ton:olive oil (3:1) and topically applied on the shaved
area of dorsal surface of experimental groups (n = 6)
except normal group (n = 6) twice for a week, and five
weeks at two-day intervals application of 200 nl DNCB
solution (0.4%) for subsequent four weeks.



Table 1. Experimental grouping
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Group ID Treatment Dosage (mg/kg)
Normal Distilled Water

DNCB DNCB + Distilled Water

Dexamethasone DNCB + Dexamethasone 5
GS DNCB + Sophora flavescens extract 300
GC DNCB + Glycyrrhiza uralensis Fischer extract 300
BSP DNCB + Dictamnus dasycarpusTurcz extract 300
GGB-1 DNCB + GS:GC:BSP = 3:1:1 mixture 300
GGB-2 DNCB + GS:GC:BSP = 2:2:1 mixture 300
GGB-3 DNCB + GS:GC:BSP = 1:3:1 mixture 300
GGB-4 DNCB + GS:GC:BSP = 1:1:1 mixture 300

Normal (n=8); DNCB (n=8); Dexamethasone (n=8); GS, GC, BSP, GGB-1, -2, -3 (n=8); GGB-4 (n=9).
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Fig. 2. Effects of medicinal herb extracts and their mixtures on development of AD-like skin lesions in DNCB-treated Balb/c mice.
The dorsal skin of mice were shaved and were sensitized by DNCB; Normal, acetone-olive oil (3:1) alone; DNCB, 1% DNCB
in acetone-olive oil (3:1); dexamethasone, administration with 5 mg/kg of dexamethasone; GS, administration with 300 mg/ml
of 5. flavescens extract; GC, administration with 300 mg/mL of G uralensis Fischer extract; BSP, administration with 300
mg/kg of D. dasycarpus Turcz extract; GGB-1, administration with 300 mg/kg of GS:GC:BSP =3:1:1 mixture; GGB-2, admin-
istration with 300 mg/kg of GS:GC:BSP =2:2:1 mixture; GGB-3, administration with 300 mg/kg of GS:GC:BSP =1:2:1 mixture;
GGB-4, administration with 300 mg/kg of GS:GC:BSP =1:1:1 mixture.
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A
Fig. 6. Effects herbs extracts and their mixtures on
the pathological changes of ear. The ear was
fixed with 10% formaldehyde, embedded in
paraffin, and then sections were made. The
skin sections were stained with HE staining.
— SER o — ' — p— (A) The s.lide sections of ear tissue were
stained with HE and observed at the origi-
B " nal magnification 100x. (B) In each slide, ten
® 6 fields were randomly chosen and the thick-
E:“; 5| ness of ear tissue was measured under a
2 g il light microscope. Each value represents the
£E mean * S.D. of three independent experi-
5 ; i 2 p ments (* p<0.05 as compared with normal
ég 2t . #oo e group; * p<0.05 as compared with DNCP
3 1l # e lé;roup; * p<0.05 as compared with GS group;

p<0.05 as compared with GC group;

¢ p<0.05 as compared with BSP group).
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2 > the mast cell infiltration. The ear was fixed
with 10% formaldehyde, embedded in par-
affin, and then sections were made. The skin
sections were stained with TB staining. (A)
The slide sections of ear tissue were stained
BsR GGB-1 GER2 R GGB4 with TB observed at 100x magnification.
Mast cells were stained the purple color in
6 the dermis of ear tissue. (B) In each slide,
ten fields were randomly chosen and the
number of mast cells was counted under a
light microscope. Each value represents the
mean * S.D. of three independent experi-
ments (* p<0.05 as compared with normal
group; * p<0.05 as compared with DNCP
group; * p<0.05 as compared with GS group;
® p<0.05 as compared with GC group;

Number of stained cells
{ratio of normal)
[

#fb @QQ eﬁzfp ¢ & & & eéa& ee"’?, e‘?} ¢ p<0.05 as compared with BSP group).
469 Treated materials
&+
e B4ty Yt B 52 243U 1 A3} A W9 IgEY v=7F FoA R Zasin. 59, a4t
DNCB A g2 Aol viste] @4 U IgEY §=7F A8 (GOt 5 F2E GGB1 Ao 84 W IgE kv ¢4
HR93RANAAR FAA Skt o, 2 (GC) A 274l dexamethasone A 2]l ]38} 30~40% #& =&
T AT doA 9 FEER EF FEEY ATdA et S thFig. 8). o2l & A= oAl ¢ FEEH 5



Journal of Life Science 2014, Vol. 24. No. 8 857

Fig. 8. Effects herbs extracts and their mixtures on the
w G ) . 1 serum IgE levels in DNCB-applied Balb/c mice.
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Fig. 9. Effects herbs extracts and their mixtures on the levels of IFN-y (A), IL-4 (B), IL-5 (C) and IL-13 (D) for immunity in DNCB-ap-
plied Balb/c mice. The levels of inflammatory cytokines were measured from cell supernatant using ELISA. All data were
represented in the mean + S.D. of triplicate determinations from triplicate separate experiments (* p<0.05 as compared with
normal group; © p<0.05 as compared with DNCP group; * p<0.05 as compared with GS group).
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Fig. 10. Effects herbs extracts and their mixtures on the levels
of IL-1B (A), IL-6 (B) and TNF-a (C) in DNCB-applied
Balb/c mice. The levels of inflammatory cytokines were
measured from cell supernatant using ELISA. All data
were represented in the mean + S.D. of triplicate deter-
minations from triplicate separate experiments (* p<0.05
as compared with normal group; " p<0.05 as compared
with DNCP group).
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