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Objectives

Hwangnyeonhaedok-tang is a Korean herbal medical treatment that removes toxic heat, fever and inflammation.
The purpose of this study was to investigate the effect of Hwangnyeonhaedok-tang treatment on the relief of atopic
dermatitis (AD) through regeneration of skin lipid barrier.

Methods

Male NC/Nga mice (20 g, 6 week age) were used. Each 10 mice were allocated to the control group (Ctrl), the
AD-induced with no treatment group (AE), and the group which induced AD after administering Hwangnyeonhaedok-tang
extract (HT). To induce AD-like skin lesions, sodium dodecyl sulfate (SDS) (Sigma-Aldrich, USA) was rubbed on
the back of each mouse to remove the lipid lamella of the stratum corneum, and Demaatophagoides (D.) farinae crude
extract was applied. HT group was orally administered Hwangnyeonhaedok-tang after induction of AD. IL-4 IL-13,
p-IkB, iNOS, Sudan Black B (SB), loricrin, and filaggrin were observed to confirm the effect.

Results

In HT group, AD skin score was decreased by 46%. The cytokine IL-4 and IL-13, which can identify Th2
differentiation, was reduced by 73% and 58% each. Anti-inflammatory effects were observed in p-IkB and iNOS
by 69% and 54%, respectively. Finally, SB showed that the regeneration of the lipid layer and the increase of the
regeneration power of loricrin and filaggrin were increased by 437% and 464%, respectively.

Conclusions

From the study result, we observed that Hwangnyeonhaedok-tang treatment alleviates AD by decreasing skin
score, reducing Th2 differentiation, inducing anti-inflammatory, and increasing skin lipid barrier regeneration. Thus,
Hwangnyeonhaedok-tang treatment would be considered as an effective AD relieving treatment.
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Table 1. The Amount and Composition of Hwangnyeonhaedok—tang (HHT) Extract
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III. Results
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Fig. 1. The mitigative effect of HHT treatment for AD symptoms

The skin features demonstrated visually a marked reduction in HT compared with AE. In Masson trichrome result, hyperplasia and edema decreased
in HT compared with AE. (] : hyperplasia of the epithelium.) Abbreviations; Ctrl: non treatment mice, AE: AD-induced mice, HT: HHT treated
mice after AD inducement, DER: dermis, EPL: epidermis, square; AD-induced region, arrow; enlarged capillary, Bar size: 100 im. *: p<0.05 compared
with AD, #: p<0.05 compared with Cerl.
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Fig. 2. Effects of HHT on regeneration of Th2 differentiation (IL—4 and 1L—13)
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IL-4 positive reaction (\. arrow indicates dark brown) decreased in HT compared with AD. IL-13-positively reacted cells (\, arrow indicates
dark brown) decreased in HT compared with AE. Abbreviations; Ctrl: non treatment mice, AE: AD-induced mice, HT: HHT treated mice after
AD inducement, DER: dermis, EPL: epidermis, Bar size: 100 pm. *: p<0.05 compared with AD, #: p<0.05 compared with Cerl.
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Fig. 3. Effects of HHT on regulation of inflammatory factors (p—IxB and iNOS)
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p-IkB positive reaction (\, arrow indicates dark brown) decreased in HT compared with AE. iNOS-positively reacted cells (\, arrow indicates
dark brown) decreased in HT compared with AE. Abbreviations; Cerl: non treatment mice, AE: AD-induced mice, HT: HHT treated mice after
AD inducement, DER: dermis, EPL: epidermis, Bar size: 100 pm. *: p<0.05 compared with AD, # p<0.05 compared with Cerl.
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Fig. 4. Effects of HHT on regeneration of lipid barrier (sudan black B, loricrin and filaggrin)

Loricrin positive reaction ("\, arrow indicates dark brown) increased in HT compared with AE. Filaggrin-positively reacted cells ("\, arrow indicates
dark brown) increased in HT compared with AE. Abbreviations; Ctrl: non treatment mice, AE: AD-induced mice, HT: HHT treated mice after
AD inducement, SC: stratum corneum, Bar size: 100 um. *: p<0.05 compared with AD, #: p<0.05 compared with Ctrl.
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