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Effects of the Acerola Cherry and Phyllanthus emblica Complex
on Anti-photoaging and Autophagy in Fibroblast

ZHANG Jianing, LI Xinyuan, MIAO Zhuo, LIU Mingchuan, DAI Rongbo’

(Yunnan Characteristic Plant Extraction Laboratory Co., Ltd., Kunming 650106, China)

Abstract: Objective: This study investigated the protective effect of the acerola cherry and Phyllanthus emblica complex
against long-wave ultraviolet A (UVA) radiation induced photoaging in fibroblasts, as well as its effect on the autophagy
levels in senescent cells. Methods: A model of photoaging was established through UVA irradiation, followed by
intervention with a complex of acerola cherry and Phyllanthus emblica. Reactive oxygen species (ROS) were quantified
using flow cytometry, while type I collagen levels were evaluated via immunofluorescence. Additionally, elastin, matrix
metalloproteinase I (MMP-1), matrix metalloproteinase III (MMP-3), interleukin 6 (IL-6), and monocyte chemoattractant
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protein 1 (MCP-1) were measured using ELISA. The autophagy levels in senescent cells were evaluated using monodansyl
cadaverine (MDC) staining, and the expression levels of autophagy-related protein 7 (ATG7) and microtubule-associated
protein 1 light chain 3 beta (LC3b) were analyzed through immunofluorescence techniques. Results: The total polyphenol
and flavonoid contents in the acerola cherry and Phyllanthus emblica complex were measured at 104.23 mg/g and 0.44%,
respectively. Compared to the model group, treatment with 31.3, 62.5 and 125.0 pg/mL of the acerola cherry and
Phyllanthus emblica complex significantly inhibited UVA-induced ROS production (P<0.001), enhanced collagen content
in fibroblasts (P<0.01), and suppressed MMP-1 secretion (P<0.001), facilitated the formation of cellular autophagosomes
(P<0.05, P<0.01, P<0.01) and elevated the expression levels of ATG7 (P<0.05, P<0.05, P<0.01) and LC3b (P<0.01,
P<0.01, P<0.001). Notably, the 62.5 and 125.0 pg/mL complex groups significantly increased elastin content (P<0.05)
while reducing the expression levels of inflammatory factors IL-6 (P<0.01) and MCP-1 (P<0.05, P<0.01). Additionally, the
125.0 pg/mL acerola cherry and Phyllanthus emblica complex group notably inhibited MMP-3 secretion (P<0.001).

Conclusion: The acerola cherry and Phyllanthus emblica complex demonstrates a protective effect against UVA-induced
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photoaging in fibroblasts and enhances autophagy levels in senescent fibroblasts.

Key words: acerola cherry; Phyllanthus emblica L.; fibroblast; photoaging; autophagy
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LT BERARHR U HUE R B . DU
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SRR A A

1.22 BZMADEIANE S T/A/AHAH-
FIA TA 005-2018 {FA Y HE B4y T HoA i b i 22 )
A E 4365 6REE YA SN/N/T 4592-20164H 1
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TTALER . BEE LSS, 4% 22 5 [ e 4n i
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M), e ZARPE A AT AT
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2D, F22 AN ) AR 8 PO 3 U BH A ARG,
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AP T 53T -

1.2.9 4P ATG7 f1 LC3b e R
JTE: 1.2.4 HEAT434H, 13 24 FLAR P 4o ai iR ik 3
40%~60% Bt 53 51| 45 24, 45 25 )5 1% 6 FL AR il B A
CO, {53741 (37 °C. 5%C0,) HI%535% 24 h, WFE LS
J&, FH 4% 22 328 I [ 52 4 30 min Jig B4 T o e 2%
SR, TG AR NS (g I IR, IR I
FJH Image-Pro®Plus #4347 504 -
1.3 #iEAIE

FITA 45 SEA T RE 3 IR, SEEHHE LISE (R
HEIRZE IR, F Graph Pad Prism 9.5 A TE &N
GEit2F 50T, WIZHIR] EEBCR FHIOS T AEAR T K geik, £
2H 18] Fe iR FH B R 2R 7 224387 (One-way ANOVA),
P<0.05 FHHHA W EH2ES .
2 GBR5SH
21 EEYHINERSEENE

SR GRS £ R H R S R
Z M FUSRETER & . AnER 1 IR, £ kA H T
EAYI R EZWy &N 104.23 mg/g, Ml &l
0.44% 22 Py RN IR B%) Pigs Y 3L 25 A4 T LAY B 1l PR 4R
(ROS), 5341, ZS 1 R il i 1< 8 15 SCEE -3 i T
LI S FEAN B =07, S Bk B T2 &
Y EAT I E PR AT R TS
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Table 1 Determination of chemical component in acerola
cherry and Phyllanthus emblica complex

LioallE 7N AR H TR A=
B2 (mg/g) 104.23+0.74
SR (%) 0.44
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Fig.1 Effect of the acerola cherry and Phyllanthus emblica
complex on ROS levels in fibroblast induced by UVA
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Fig.2 Effect of the acerola cherry and Phyllanthus emblica
complex on collagen and elastin
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Fig.3 Effect of the acerola cherry and Phyllanthus emblica

complex on matrix metalloproteinases
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Fig.4 Effect of the acerola cherry and Phyllanthus emblica complex on inflammatory factor
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Fig.5 Effect of the acerola cherry and Phyllanthus emblica
complex on autophagy level in aged cells
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