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Anti-aging Effect of Cycloheterophyllin in UVA-irradiated
Dermal Fibroblasts

Joong Hyun Shim*
Faculty of Cosmetics & Beauty biotechnology, Semyung University, Chungbuk, Korea

Abstract — This study was carried out to identify the skin anti-aging effect of cycloheterophyllin on dermal fibroblasts. To elu-
cidate anti-aging effects of cycloheterophyllin on dermal fibroblasts, I measured cell viability, mRNA expressions, and Col-
lagen, type I/matrix metallopeptidase 1(MMP1)-ELISA assay. In this study, [ investigated the effects of cycloheterophyllin on
Collagen, type I, alpha 1(COL1A1)/Collagen, type III, alpha 1(COL3A1)/MMPI1/Superoxide dismutases/Catalase(CAT)
mRNA expressions and Collagen, type /MMPI1 protein production. Quantitative Real-time RT-PCR showed that cyclo-
heterophyllin increased mRNA level of COL1A1/COL3A1/CAT genes and collagen, type I protein by ELISA assay compared
to UVA-treated dermal fibroblasts. Furthermore MMP1 mRNA and protein expressions were decreased by cycloheterophyllin
treatment. These observations revealed that cycloheterophyllin increased anti-aging effects in dermal fibroblasts. Therefore, I
identified the anti-aging effects of cycloheterophyllin, and these results showed that the cycloheterophyllin can be a con-
siderable potent ingredient for skin anti-aging. Based on this, I anticipated further researches about cycloheterophyllin for mech-
anism to develop not only cosmetics but for healthcare food or medicine.

Keywords — Cycloheterophyllin, Anti-aging, Collagen, type I, alpha 1, Matrix metallopeptidase 1, Collagen, type 111, alpha 1,
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ANz W M — 17+ W) Ao IR (NHDF;
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Eagle’s medium(DMEM), fetal bovine serum(FBS)+<
Welgene(Korea)l| A1, penicillin/streptomycin-  Invitrogen
(USAYPIIA F-dste] ARE-3EATE. A gl ARE-E cyclohete-
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AlFS H7Este] 30 min 5<9F 5% CO,, 37°C 4o E
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RNA F£& & HAIZE RHX SIEL AMHIZ(Real-
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AME3l RNAS FE313]t 53¢ RNAZTE cDNA®]
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gho] IHS =43517] 2181 Real-time RT-PCR(Applied
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Gene expression assay= Table 19 3£7]8}SiT}.
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g &, A9l ZAPIAE B3 5 Jem®™] UVAS ZAEIA
o} ZAF ¥ 1 pg/ml %2 cycloheterophylling- % 715}¢]
48 h &9t ujeFsIATt. Procollagen type I C-peptide-ELISA
kit(Takara Bio, Japan)2} MMP1-ELISA kit(R&D Systems,
USA)E o|&3lo] AxALe] Z2EFS e} A-folA 27t
FHER= v =] U2 Collagen, type I MMP12] %S
A48k
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< =431 tHFig. 1B). 10 pg/ml o142 T2 x]2] o
Afrobrl 28] BEEo] Fo I AT gRlsint
(Fig. 1B). 1 pg/ml®] F=2 HgAldll= Adfropdlze] A&
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Afol 2] w315 fistitt AFotHEd 5 Jem®]



Vol. 50, No. 4, 2019

A

M.F: C30H300;
M.W: 502.56

Cycloheterophyllin

120
100
80
60

40

Viability assay

20

0

0 100 10 1 100 10

Conc.

ug/mi ng/ml

Fig. 1. Cytotoxicity of cycloheterophyllin in dermal fibro-
blasts. The chemical structure of cycloheterophyllin (A). Der-
mal fibroblasts (2X104 cells) were seeded in 96-well plate and
treated indicated concentration of cycloheterophyllin for 24 h.
Cell viability was measured by CCK-8 assay. The results are
presented as the mean+S.D. of the percentage of control opti-
cal density (OD) in triplicate (B). *means compared to control
*p<0.05
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Table I. Gene name and assay ID number in real-time RT-PCR analysis

Symbol Gene name Assay 1D
COLI1Al Collagen, type I, alpha 1 Hs00164004 m1
COL3Al Collagen, type III, alpha 1 Hs00943809 ml
MMPI Matrix metallopeptidase 1 (interstitial collagenase) Hs00899658 ml
SODI1 Superoxide dismutase 1, soluble Hs00533490 ml
SOD2 Superoxide dismutase 2, mitochondrial Hs00167309_m1
SOD3 Superoxide dismutase 3, extracellular Hs00162090 ml
CAT Catalase Hs00156308 ml
GAPDH Glyceraldehyde-3-phosphate dehydrogenase 43333764F
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Fig. 2. Characterization of cycloheterophyllin treatment on UVA-irradiated dermal fibroblasts. Real-time RT-PCR analysis of the
dermal fibroblast markers, COL1A1 (A), MMPI1 (B) and COL3A1 (C). Values represent the mean £ S.D. of three independent
experiments. *means compared to control, **means compared to UVA-irradiated condition *, **p<0.05
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Fig. 3. Effects of cycloheterophyllin on collagen, type I and MMP1 protein synthesis in dermal fibroblasts. Dermal fibroblasts were
seeded in 60 mm culture dish, treated with cycloheterophyllin for 48 h. And medium of the cell were collected and analyzed for
collagen, type I (A) or MMP1 (B)-ELISA. The data represent the mean + S.D. of three independent experiments. *means compared
to control, **means compared to UVA-irradiated condition *, **p<0.05
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Fig. 4. Antioxidant enzyme expression of cycloheterophyllin treatment on UVA-irradiated dermal fibroblasts. Real-time RT-PCR
analysis of the representative antioxidative enzyme markers, SOD1 (A), SOD2 (B), SOD3 (C) and CAT (D). The graphs are shown
as the mean+S.D. of three independent experiments. *means compared to control, **means compared to UVA-irradiated condition
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