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Anti-senescence effect of acetyl dipeptide-1 cetyl ester on skin and its
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Kaile, HUANG Qing", WU Jianxin™
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Abstract Acetyl dipeptide-1 cetyl ester (AD-1) is a synthetic peptide composed of acetic acid and cetyl alcohol
with arginine and tyrosine, which has certain anti-inflammatory and skin barrier enhancement effects, has been
used in cosmetics for sensitive skin. Meanwhile, the ingredient has also been used in anti-aging cosmetics, but
there is a lack of published scientific evidence on anti- senescence aspect. In this study, we investigated the relat-
ed effects of AD-1 by evaluating its in vitro antioxidant and antiglycation efficacies. Furthermore, we established
a photoaging model on primary rat dermal fibroblasts by repeated exposures to UVA irradiation. MTT assay was
used to detect the effects of AD-1 on the cell viability. RT-qPCR was used to determine the effects of AD-1 on the
mRNA levels of senescence-related p21, pS3, MMPs, 116, Coll, Col3 and autophagy-related p62, ATGS, ATG7.
Western blot was used to detect the effects of AD-1 on the protein levels of p16, p21, p53, Coll, LC3B and p62.
SA-B-gal was performed to indicate senescence level of the cell. MDC was performed to indicate autophagy level.
Intracellular reactive oxygen species were monitored by fluorescent probes DCFH-DA. The results showed that

AD-1 could reduce UVA-induced the cell damage and regulate the abnormal expression of mRNA levels. It alle-
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viated the abnormal protein levels of p16, p21, p53, Coll, LC3B and p62 induced by UVA. These results sug-

gested that AD-1 has not only antioxidant and antiglycation effects but also can activate autophagy to achieve an-

ti-senescence effect.
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Table 1 Primers for RT-qPCR

Target Gene Sequence (5'—3")

Coll F:CCTGGCAGAACGGAGATGAT
R:ACCACAGCACCATCGTTACC
Col3 F:TGGCCAACCAGGAGAAAGG
R:ATCCGTCTCGACGGGCTGA
MMP3 F:TTTGGCCGTCTCTTCCATCC
R:GCATCGATCTTCTGGACGGT
MMP9 F:GCTGGCAGAGGATTACCTGT
R:TGGCCTTTAGTGTCTCGCTG
pl6 F:CCGAGAGGAAGGCGAACTC
R:GCTGCCCTGGCTAGTCTATCTG
p21 F:GAGCAGCTGAGCCGCGA
R:CTGGTCTGCCGCCGTTTTC
p53 F:CCCAGGGAGTGCAAAGAGAG
R:TCTCGGAACATCTCGAAGCG
LC3B F:CGCGGTTGAGGAGACACACAA
R:TCTTTGTTCGAAGCTCCGGC
p62 F:GCTCATCTTTCCCAACCCCT
R:CTGATGGAGCAGAAGCCGAC
ATGS F:ATGCAGTTGAGGCTCACTTT
R:TGAGTTTCCGGTTGATGGTC
ATG7 F:GCGGGTTCAACATGAGCATC
R:TACTCCTGAGCTGTGGTTGC
IL-6 F: ATATGTTCTCAGGGAGATCTTGGAA

R: GTGCATCATCGCTGTTCATACA
F:GTCCACCTTCCAGCAGATG
R:CTCAGTAACAGTCCGCCTAG
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Figure 1 Free radical scavenging effect of acetyl dipeptide-1 cetyl ester (AD-1) (¥ + s, n = 3)

A: 2-Phenyl-4, 4,5, 5-tetramethylimidazoline-l-oxyl 3-oxide (PTIO) free radical scavenging activity of VC; B: PTIO free radical scavenging activity of

AD-1
P <0. 01 vs the lowest dose group
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Figure 2 Inhibitory activity of AD-1 (¥ + s,n = 3)
A: Advanced glycation end products (AGEs) inhibitory activity of AG; B:

“P <0.01 vs the lowest dose group
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Figure 3 Cell viability of rat dermal fibroblasts (¥ + s,n = 3)

A: Cell viability of rat dermal fibroblasts (RDFs) treated with a series of concentrations of AD-1; B: Cell viability of RDFs treated with a series of con-

centrations of AD-1 on UV radiation

#P <0.01 s control group; P < 0. 05, "P < 0. 01 vs model group

A
400 . = Control
.~ Model

300 - | = 375 ngmL
% H = 750 ng/mL
© 200 ‘

100 - ‘l \

'V
0 e Emaa s e e
10’ 10° 10" 10°

FL6-A :: FITC-A

Figure 4 Effect of AD-1 on UVA-induced ROS formation (x + s,n = 3)
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A: Analysis of ROS levels in RDFs by flow cytometry; B: Quantification of ROS levels

#P <0. 01 vs control group; P < 0. 01 vs model group
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Figure 5 AD-1 suppress UVA-induced collagen-1 degradation and photoaging (x + s, n = 3)

A:SA-B-Gal staining of RDFs; B: Expression of p21, p53, MMP3, MMP9, IL-6, Coll, Col3 mRNA was detected by RT-qPCR; C-G: Protein level of
pl6™4 p21%" 153, Coll was detected by Western blot

#P <0.05,"P <0.01 vs control group; ‘P < 0. 05, P < 0. 01 vs model group
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Figure 6 UV A-inhibited autophagy could be reversed by AD-1 (¥ + s,n = 3)

A-B: Florescence microscopy analysis after MDC staining; C: Expression of p62, ATGS5, ATG7 mRNA was detected by RT-qPCR; D-F: Protein level of
p62, LC3B was detected by Western blot
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