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Abstract Although demand for scar treatment has been rising as our quality of life is improved, most scar treatment
products rely on importation. Enkephalin is one of the neuropeptides secreted from neuronal ends. As both skin and
neuron are derived from the exoderm during the development process, skin cells express opioid receptors as neuronal
cells do. Opioid receptors are categorized into three types, mu(m)-, delta(d)-, and kappa(k)- opioid receptors, all of
which are directly involved in the wound healing process. In this study, enkephalin derivatives are synthesized by
Alanin Scan and their efficacy was evaluated and compared. In vitro wound healing effects, stimulatory effects of
collagen synthesis, and skin hydration effects were also evaluated and confirmed. Among Enkephalin derivatives,
AS13 showed highest wound healing effect.
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2.1 Enkephalin R&=x| &4
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2.4 AAEHE R=AHQ E2pU FAls =l
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Table 1. Synthesis of Enkephalin Derivatives

Amino acid Purit
Name Sequence MW (%)y

1 L-Enkephalin YGGFL 555.6 96.0
2 AS10 AGGFL 463.5 60.1
3 AS11 YAGFL 569.6 56.2
4 AS12 YGAFL 569.6 63.5
5 AS13 YGGAL 479.5 54.8
6 AS14 YGGFA 513.5 62.6

3.2 A EE REHC MESY =l
10 ~ 100 pM AAZAH ALY {24 5 ¥

AL Viabiliyl 2 IS £ GEE AN £

AT AS129] g, AEAEE] T8t AESA
o Jes A= AS B, o]He 5AE Kol

A @ Are B2 10, 25, 50 uMo] A o] F
o] AdE Ak

Cell viability (%)
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Fig. 1. Cell Viability of Enkephalin Derivatives
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Fig. 2. Cell Migration of Enkephalin Derivatives
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. 3. Anti-Wrinkle Effect of Enkephalin Derivatives
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4. Moisturizing Effect of Enkephalin Derivatives

3.6 O§ A OrRA BHAM AT S

Aol A% X2 ST} Sl

—&— Control

——AS13

Wound Healing Effects (%)

4
Days

10

Fig. 5. Moisturizing Effect of Enkephalin Derivatives
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