GROIE

NC

“N¥TANG [HUMANITAS MEDICINE]

Original Article

Therapeutic potential of traditional Korean music, Daegeum Sanjo in atopic
dermatitis-like murine model

Kyung Ja Ko?, Myoung-schook Yoou? and Na-Ra Han?

!Department of Pharmacology, College of Korean Medicine, Kyung Hee University, Seoul, Republic of Korea, Esperamondo
(nttp://esperamondo.tistory.com/ )of art organization, Seoul, Republic of Korea; 2Department of Pharmacology, College of
Korean Medicine, Kyung Hee University, Seoul, 02447, Republic of Korea

ABSTRACT

Atopic dermatitis (AD) is an allergic and inflammatory skin. Recently, the limitations and side effects of
drug therapy, and possibility of alternative therapies, such as music therapy are emerging in the treatment
of AD. Thus, the present study determined whether traditional Korean music, Daegeum Sanjo, regulates
AD symptoms by comparing the rhythm, Jinyangjo-jangdan and Jungmori-jangdan in an AD-like murine
model. Jinyangjo-jangdan and Jungmori-jangdan of Daegeum Sanjo reduced the duration of scratching
behavior increased by DNFB challenge. Jinyangjo-jangdan and Jungmori-jangdan of Daegeum Sanjo
attenuated clinical symptoms. However, Jinyangjo-jangdan and Jungmori-jangdan of Daegeum Sanjo did
not inhibit IgE, histamine, interleukin (IL)-4, IL-6, or thymic stromal lymphopoietin levels in serum or AD-
like skin lesions. In conclusion, the present study suggests that it is possible for Jinyangjo-jangdan and
Jungmori-jangdan of Daegeum Sanjo to ameliorate AD symptoms. However, further study is needed to
clarify significant mechanisms of Jinyangjo-jangdan and Jungmori-jangdan of Daegeum Sanjo therapy for
AD symptoms.
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INTRODUCTION

Atopic dermatitis (AD) which is characterized by a complex
pathophysiology (Bieber et al., 2017) is an inflammatory skin
disease that accompanies skin itching (Chan et al., 2001).
Chronic skin itching has an important impact on quality of life
(Pavlis and Yosipovitch, 2018). AD drugs for the treatment of
AD have been developed, but many patients still suffer from AD.
Recently, limitations and side effects of drug therapy are
emerging in the treatment of AD (Megna et al., 2016). New and
evolving therapies can be an alternative to the treatment of this
complex disease, AD.

Music has often been used to control and improve health
conditions (Biasutti and Concina, 2013). Music therapy has been
studied to manage psychological conditions such as stress, and
there are strong significant evidences to support therapeutic
effects (Degli Stefani and Biasutti, 2016). Kim (2014) reported
that traditional Korean music therapy can be used to improve
cognitive function, stimulate physical function, help to the
emotional function, and enhance social skills. In addition, Kim
et al. (2017) reported that Daegeum playing of Arirang might be
considered a potential therapeutic intervention for the treatment
of depression. The Sound of a Buk (Korean Traditional Drum)
attenuated anaphylactic reactions (Kim et al., 2015).

Daegeum has the largest range of notes in wind instruments of
traditional Korean music (Ko, 2018). Sanjo music is marked by
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the diversity of melodic lines and has diversity of melodic lines,
subtlety, and sophisticated rhythmic configurations (Song, 2000).
Sanjo consists of a series of rhythmic cycles called jangdan, each
of which is based on a slow, moderate, or fast tempo (Kim, 2016).
Jangdan which is an essential element of rhythm in Korean
music is the most prominent features of Sanjo (Ko, 2018).
Jinyangjo-jangdan (4 sets of slow 6 beats) is the slowest rhythm
in traditional Korean music. Jungmori-jangdan (12/4) makes the
melody feel comfortable with a moderate tempo, but the rhythm
can feel like a heartbeat (Ko, 2018). Daegeum Sanjo is a
representative traditional forms of Sanjo.

Herein, we investigated a regulatory effect of Jinyangjo-
jangdan and Jungmori-jangdan of Daegeum Sanjo on AD
symptoms in a 2,4-dinitrofluorobenzene (DNFB)-challenged
murine model of AD.

MATERIALS AND METHODS

AD model

Acetone (100 pl) was applied to shaved abdominal skins of mice (eight-
week-old). Aweek later, acetone (50 ) was applied to shaved back skin
as a vehicle group four times every three days. For DNFB (Sigma-
Aldrich, Inc., St. Louis, MO, USA) sensitization, DNFB (100 ul of
0.15%) in acetone was applied to shaved abdominal skins of mice. A
week later, AD-like skin lesions were induced by the repeated
application of DNFB (50 pl of 0.15%) in acetone to shaved back skin
four times every three days. Simultaneously, mice were exposed to
Jinyangjo-jangdan and Jungmori-jangdan of Daegeum Sanjo (n =5 per
group). Clinical features were photographed after the last DNFB
challenge.

Cytokines assay
Levels of IgE (BD Pharmingen, San Diego, CA, USA), IL-4 (BD
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Pharmingen), IL-6 (BD Pharmingen), or TSLP (R&D Systems,
Minneapolis, MN, USA) in serum or skin lesions of AD mice were
examined with a sandwich enzyme-linked immunosorbent assay
(ELISA) method according to manufacturer’s instructions.

Histamine assay
Histamine levels were examined in serum of AD mice with o-
phthaldialdehyde spectrofluorometric procedure.

Statistical analysis

Results are shown as mean + S.D. Results were analyzed by an
independent t-test and ANOVAwith Tukey post hoc test (IBM, Armonk,
NY, USA). The p value < 0.05 was considered statistically significant.

RESULT AND DISCUSSION

Jinyangjo-jangdan and Jungmori-jangdan of Daegeum
Sanjo suppressed scratching behavior in AD-like murine
model

Itching leads to deterioration and chronicity of AD (Yamaguchi
et al., 2008). Thus, we evaluated a regulatoy effect of Jinyangjo-
jangdan and Jungmori-jangdan of Daegeum Sanjo on scratching
behavior in DNFB-challenged AD mice. DNFB increased the
duration of scratching behavior, whereas Jinyangjo-jangdan and
Jungmori-jangdan of Daegeum Sanjo significantly reduced the
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Fig. 1 Scratching behavior in AD mice. (A) The duration of scratching
behavior was measured for 10 min. Data are expressed as mean + S.D.
#p < 0.05; significantly different from vehicle group. *p < 0.05;
significantly different from DNFB-challenged group. (B) Each DNFB-
challenged skin lesion was photographed. WN, white noise.
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Fig. 2 Atopic inflammatory mediators in serum of AD mice. The levels of serum (A) IgE, (C) IL-4, and (D) IL-6 were measured with an ELISA analysis.
(B) The levels of serum histamine were determined according to o-phthaldialdehyde spectrofluorometric procedure. Data are expressed as mean = S.D.
#p < 0.05; significantly different from vehicle group. “p < 0.05; significantly different from DNFB-challenged group. WN, white noise.
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Fig.3 Atopic inflammatory mediators in skin lesions of AD mice. The levels (A) TSLP, (B) IL-4, and (C) IL-6 from AD-like skin lesions homogenates
were determined with an ELISA analysis. The levels are expressed as a ratio to total protein levels. Data are expressed as mean + S.D. #p < 0.05;
significantly different from vehicle group. *p < 0.05; significantly different from DNFB-challenged group. WN, white noise.

duration of scratching behavior (Figure 1A, P < 0.05). Next, we
evaluated whether Jinyangjo-jangdan and Jungmori-jangdan of
Daegeum Sanjo would regulate clinical symptoms in skin
lesions of DNFB-challenged AD mice. DNFB induced erythema
and hemorrhage in AD-like skin lesions, whereas Jinyangjo-
jangdan and Jungmori-jangdan of Daegeum Sanjo alleviated the
erythema and hemorrhage (Figure 1B). Burrai et al. (2014)
reported that live saxophone music reduced pain and itching
levels and improved clinical and quality-of-life in patients
undergoing haemodialysis (Burrai et al., 2014). Thus, our
findings suggest that Jinyangjo-jangdan and Jungmori-jangdan
of Daegeum Sanjo might be an alternative therapy of AD
through down-regulating scratching behavior.

Jinyangjo-jangdan and  Jungmori-jangdan  of
Daegeum Sanjo did not suppress atopic inflammatory
mediators in AD-like murine model

The pruritogenic factors exert itch responses by activating mast
cells to release histamine (Sténder and Steinhoff, 2002).
Histamine, IgE, TSLP, IL-4, and IL-6 evoked predominantly
itching in mice (Carstens and Akiyama, 2014; Shimada and
LaMotte, 2008; Weber et al., 2005; Wilson et al., 2013; Wong et
al., 2017). Thus, we measured serum IgE, histamine, IL-4, and
IL-6 levels. However, Jinyangjo-jangdan and Jungmori-jangdan
of Daegeum Sanjo did not show significant reductions in serum
IgE, histamine, IL-4, and IL-6 levels increased by DNFB
challenge (Figure 2). Jinyangjo-jangdan and Jungmori-jangdan
of Daegeum Sanjo did not reduce TSLP, IL-4, and IL-6 levels
increased by DNFB challenge in skin lesions. (Figure 3). This is
due to various factors, such as substance P, as well as these
factors in controlling itching in AD (Liu and Ji, 2013). Thus,
further research is needed to clarify the significant regulatory
mechanisms of Jinyangjo-jangdan and Jungmori-jangdan of
Daegeum Sanjo on the itching of AD. However, in conclusion,
the present study, at least in part, suggests that it is possible for
Jinyangjo-jangdan and Jungmori-jangdan of Daegeum Sanjo to
ameliorate AD symptoms.

ACKNOWLEDGEMENTS

None

CONFLICT OF INTEREST

Author have no conflicting financial interests.

TANG / www.e-tang.org

REFERENCES

Biasutti M., Concina E. “Music education and transfer of
learning,” in Music: Social Impacts, Health Benefits and
Perspectives. Series: Fine Arts, Music and Literature Chap. 6 eds
Simon P., Szabo T., editors. (New York, USA: Nova Science
Publishers, Inc.), pp. 149-166, 2013.

Bieber T, D'Erme AM, Akdis CA, Traidl-Hoffmann C, Lauener
R, Schéppi G, Schmid-Grendelmeier P. Clinical phenotypes and
endophenotypes of atopic dermatitis: Where are we, and where
should we go? J Allergy Clin Immunol. 2017;139(4S):S58-S64.

Burrai F, Micheluzzi V, Zito MP, Pietro G, Sisti D. Effects of live
saxophone music on physiological parameters, pain, mood and
itching levels in patients undergoing haemodialysis. J Ren Care.
2014:40(4):249-56.

Carstens E, Akiyama T. Itch: Mechanisms and Treatment.
Chapter 8 Pruritus in Cutaneous T-Cell Lymphomas. 8.3.
PATHOPHYSIOLOGY. (Boca Raton, USA: CRC Press/Taylor
& Francis), 2014.

Chan LS, Robinson N, Xu L. Expression of interleukin-4 in the
epidermis of transgenic mice results in a pruritic inflammatory
skin disease: an experimental animal model to study atopic
dermatitis. J Invest Dermatol. 2001;117:977-983.

Degli Stefani M, Biasutti M. Effects of Music Therapy on Drug
Therapy of Adult Psychiatric Outpatients: A Pilot Randomized
Controlled Study. Front Psychol. 2016;7:1518.

Kim Y. TEACHING A TRADITIONAL KOREAN ART FORM:
DESCRIPTIVE ANALYSES OF INDIVIDUAL LESSONS
TAUGHT BY THREE GAYAGEUM SANJO MASTER
TEACHERS. (Austin, USA: Doctor of Philosophy, The
University of Texas), 2016.

Kim HJ. A Study on the therapeutic meaning of Korean classical
music. Journal of holistic mind body therapy. 2014;1(1):25-48.

Kim HY, Kim NR, Ko KJ, Jeong HJ, Kim HM. Effect of Korean
music therapy on depression: Daegeum playing of Arirang.
International Journal of Psychiatry and Psychotherapy.
2017;2:66-73.

Kim HY, Ko KJ, Nam SY, Jeong HJ, Kim HM. The Sound of a

Buk (Korean Traditional Drum) Attenuates Anaphylactic
Reactions by the Activation of Estrogen Receptor-p. Int Arch

2019 / Volume 9/ Issue 1/ e5



Therapeutic potential of traditional Korean music, Daegeum Sanjo in atopic dermatitis-like murine model

Allergy Immunol. 2015;167(4):242-249.

Ko KJ. The effects of Daegeum Sanjo Rhythm (DSR) compare
with Jinyang-jangdan and Jajinmori-jangdan on music therapy.
TANG [HUMANITAS MEDICINE]. 2018;8(2): e10.

Liu T, Ji RR. New insights into the mechanisms of itch: are pain
and itch controlled by distinct mechanisms?. Pflugers Arch.
2013;465(12):1671-85.

Megna M, Napolitano M, Patruno C, Villani A, Balato A,
Monfrecola G, Ayala F, Balato N. Systemic Treatment of Adult
Atopic Dermatitis: A Review. Dermatol Ther (Heidelb).
2016;7(1):1-23.

Pavlis J, Yosipovitch G. Management of Itch in Atopic
Dermatitis. Am J Clin Dermatol. 2018;19(3):319-332.

Shimada SG, LaMotte RH. Behavioral differentiation between
itch and pain in mouse. Pain. 2008;139:681-687.

Song B. Korean Music Historical and Other Aspects.
(Jimoondang Publishing Company), pp. 3-464, 2000.

Sténder S, Steinhoff M. Pathophysiology of pruritus in atopic
dermatitis: an overview. Exp Dermatol 2002;11:12-24.

Weber MB, Petry V, Weis L, Mazzotti NG, Cestari TF.
Evaluating the relation between pruritus, serum IgE levels and
severity of clinical manifestations in atopic dermatitis patients.
An Bras Dermatol. 2005;80:245-248.

Wilson SR, Thé L, Batia LM, Beattie K, Katibah GE, McClain
SP, Pellegrino M, Estandian DM, Bautista DM. The epithelial
cell-derived atopic dermatitis cytokine TSLP activates neurons
to induce itch. Cell. 2013;155:285-295.

Wong LS, Wu T, Lee CH. Inflammatory and Noninflammatory
Itch: Implications in Pathophysiology-Directed Treatments. IntJ
Mol Sci. 2017;18:1485.

Yamaguchi J, Nakamura F, Aihara M, Yamashita N, Usui H,
Hida T, Takei K, Nagashima Y, lkezawa Z, Goshima Y.
Semaphorin3A alleviates skin lesions and scratching behavior in
NC/Nga mice, an atopic dermatitis model. J Invest Dermatol.
2008;128:2842-2849.

TANG / www.e-tang.org

2019 / Volume 9/ Issue 1/ e5



