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Introduction:

For the treatment of acne, it is necessary to develop new natural
substances, not chemical agents with many side effects. Pinus densiflora
of the family Pinaceae, commonly known as Korean red pine, is a
coniferous evergreen tree that can grow up to 100 feet tall. Since ancient
times, pine needles, which are leaves of pine trees, were regularly used
as a folk remedy for medicine or health foods. The pine needles contain
components such as bisbenzene, camphene, quercetin, kaempferol and
terpene, which have been reported to have antimicrobial, antimutagenic
and antioxidant effects. However, the effects of acne treatment by pine
needles were not investigated. In this study, we prepared fermented pine
needle extract (FPNE) to increase the physiological components and
activities of pine needles. Also, we investigated the effects of FPNE on
anti-bacterial and suppression of sebum secretion.

Materials & Methods:

= Materials

Figures 1. Korean red pine Figures 2. Morphological Characteristics

» Scientific name :
Pediococcus acidilactici

» Scientific name :
Pinus densiflora

» English name:
Korean red pine

P Distribution : Republic of
Korea, China and Japan

Pine needle 100.0g

Distilled water, 60°C, 90 min

Pine needle extract

Fermented at 37 C, 72 h

Fermented pine needle extract
9.0 g (9.0%)

Figures 3. Manufacture process
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Figure 4. (a) Assay of lipid
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Results & Discussion:

= Effect on the contents of total lipid and triglyceride

1 Figures 5. Effect of FPNE on the
total lipid content of sebocytes.
Cells were treated with various
concentrations of FPNE for 5
days. At the end of incubation,
total lipid was measured by a
lipid assay kit. The data
represent the mean + SD of
triplicate experiments. *p < 0.01
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Figures 6. Effect of FPNE on cytoplasmic lipid droplets formation. Sebocytes
were treated with various concentrations of FPNE for 5 days. At the end of
incubation, cytoplasmic lipid droplets were observed with Oil Red stain.

:

Figures 7. Effect of FPNE on the
triglycerides content of sebocytes.
Cells were treated with various
concentrations of FPNE for 5
days. At the end of incubation,
triglycerides were measured by a
triglyceride assay kit. The data
represent the mean + SD of
triplicate experiments. *p < 0.01
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= Anti-bacterial Effect

Table 1. Anti-bacterial effect of FPNE from C. acnes, S. epidermidis and S.
aureus by disc diffusion assay

Clear zone (mm)
Staphylococcus | Staphylococcus Cutibacterium
epidermidis aureus acnes
FPNE + + ++

+: weak inhibition (9-10 mm)
++: moderate inhibition (10-12 mm)

Conclusions:

This study shows that FPNE has the effects of anti-bacterial and inhibiting
sebum secretion. Based on these results, it was suggested that FPNE can
be used to treat skin diseases such as acne and dermatitis caused by
excessive secretion of sebum.

Acknowledgements:

This research was financially supported by the Ministry of Small and
Medium-sized Enterprises(SMEs) and Startups(MSS), Korea, under the
“Regional Specialized Industry Development Plus Program(R&D, Project
number)” supervised by the Korea Institute for Advancement of
Technology(KIAT). (Project No. S3084302_Development of functional
material and products utilizing Jeju microoorganisms and water and
biological resouces)

2. Downie MM and Kealey T (1998) Lipogenesis in the human sebaceous gland: Glycogen and glycerophosphate are substrates for the synthesis of sebum lipids. J Invest Dermatol 111:199-205,
3. Georgel P, Crozat K, Lauth X, et al (2005) A tol-like receptor 2-responsive lipid effector pathway protects mammals against skin infections with gram-positive bacteria. Infect Immun 73:4512-4521.

4. Smith KR and Thiboutot DM (2008) Thematic review series: skin lipids. Sebaceous gland lipids: friend or foe? J Lipid Res 49:271-281.

5. Schneider MR and Paus R (2010) Sebocytes, multifaceted epithelial cells: lipid production and holocrine secretion. Int J Biochem Cell Biol 42: 181-185.

6. Kim SY, Hyun MY, Go KC, et al (2015) Resveratrol exerts growth inhibitory effects on human SZ95 sebocytes through the inactivation of the PI3-K/Akt pathway. Int J of Molecular Medicine 35:1042-1050.

7. Rivera AE (2008) Acne scarring: a review and current treatment modalities. J Am Acad Dermatol 59:659-676.

8. Kim QH, Lee BW, Cho HM, et al (2020) Antiviral activities of compounds isolated from pinus densifiora (Pine Tree) against the influenza a virus. Biomolecules 10:711-732.

9. Kothari D, Oh JS, Kim JH, et al (2021) Effect of dietary supplementation of fermented pine needle extract on productive performance, egg quality, and serum lipid parameters in laying hens. Animals 11:1475-1486.
10. Jeha B., Amjad |, Huma A, et al (2013) Antimicrobial potentials of Eclipta alba by disc diffusion method. African Journal of Biotechnology 10:7658-7667.

11. Mathilde F, Fhomas L, Djouhar S, et al (2020) and C
12. Kanyarat S, Rhidarat W, Supaporn L, et al (2019) Investigation on the potential application of Morus alba stem extract for

acnes: Two major sentinels of skin microbiota and the influence of cosmetics. Microorganisms 8:1752-1783

J. Sci. Technol. 6:1319-1325.

acne vulgaris.




