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Abstract

As the body’s largest organ, the skin provides a visual reflection of the overall aging status of the
organism. SKin aging can be categorized into intrinsic aging and extrinsic aging, with the primary
cellular manifestation occurring in the aging of dermal fibroblasts. In this process, ROS play a cru-
cial role. The major mechanisms through which ROS induces cellular aging include DNA damage,
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mitochondrial oxidative stress, elevated levels of pro-inflammatory cytokines, and degradation of
the ECM. This review focuses on elucidating the characteristics of skin aging, the generation of ROS,
and the detailed mechanisms by which ROS contributes to skin aging.
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1. 518

B S NMRR T IR S, M ANURI e R 2k, AMUBRE AR T AR AR, R H 3 HE
L VAT RIR AN AN R TR (1], RN, BRI, RAVRAREZN Y
[2], FEHTHERNEEEEL R NS, SRR RN R UrE b . W, &
B SIG GRS, K LR INE S8 B i i, BP240[3] [4]. 7ES5H b, 2Rk eaR R |
BRI N LA R, 3 T EEALTE A R AN M DL S D e R R AN 27 S R A R AR DU A . 3R
2 VN 3 T e R 2T 2 40 i % L A R 4T i /1 J5R (Extracellular matrix, ECM)4LEE, 1 52 T J2 ) i g s 40 o 44
B B ETEREREERIThRE P R IEE CEIER, ARG, . M. M2, VTFRRRIM A a0,
N GBS IR I YRR IR AT B IR 5 22 R E B 40 B 2 rh R 4 4T i 11 22 A D% AT i 7 25 ) 1)
FEARE[5] [6], T iE P48 (Reactive oxygen species, ROS){EIX — i F F Hy i 6 JCi (K V% M (0o A SO 5 AR
55 3 Z AR 1 AR A K ROS 75 7 kT8 2E A AL E F

2. BLRRFRZHFHE

BEAE TR IR, NRM R 2 R AE— R 51 . XL A4 ) SR AR 248 S BER K Z
(AR, HE 5| R R B KR BRI, IO R R AR [7]. SR, R IR A AR oML 7E T A
FBOE T 55 48 5 A BF(Matrix metalloproteinase, MMPS), S3UEL {7 b S 3 Jz D48 Fg 10 Jise TR 25 13 Fn s
HEE RS B RRAR8] [9], BEP4HMLAME SR IR . BEAERE, BEE SR, R R IR E A SR
TR SRR A AR RGN, E Bt TR A R MMPs [ ETHRIE . st R R R MR R
FB, bR A 2%, fEARF IR E IR, —& AT & BOR N 75 [8]- MMPs Hi ) MMP-1.,
-3 -9 REME X B B P AR B R R, SRR R EEIROR , RIS T, R R
RAL[10] [11] [12]. BB rh o e M s ik [13] [14], 0 b ECM FARF: B A i85 5 BUser 4
YHARTE AN, 2t — DA F R AR HE[15] [16]. fEREEFE, B2 By T iRl B AR 43 ihisi s>, g iy 4H 2348
W, — iR JE R BT B2 R B AT 4R A M TGV R A O IR A0, 5 SR D 40 B 2 3 R B U Dk
A, BEMTHIES T R BRr BB D Re, 8T 2R 5 52 B0 FHB G (B [17] [18]

3. ROS KI3kiE

ROS i AL 2 T (O )AL A (H,0,) 55, 32 T2 7= A 141 Mo N ) 2R R (A P I 4 [19] . 1
REEACUTERE T, ZORR ST, MR A S I AR e B, ZE B ATP RDK, 1 i ik S U A
LR AR PR I RE (B 7 o LA AU, K HL T PR B A% 0 S K 5 0 TR B AR K, (H
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/b5 HL T (2%~3%) 1] BE 2> IFIRCRER 52 64 | At )s, 5 80 A /= 4:[20] [21]. WL F-IRBHIHE A
g, HEYIB T O AL . S A BANUR AR AR LR A, I AR S A A R Py R
W R PE A [22] [23]. RAMEF, UVB EZEEHTREYM, M UVA BB ERA 55 1, EIERH L E,
I CEU NG KRR FR AR A A AR [24] . AMIEYE ROS (17 A2t R B BT R TBUH
LA NIBIT . AT AR ERERIER . WO OSSR R L K.

4. ROS S BEHIMH

ROS 5|2 DNA #5157 (1) 2R B QL5 R R A A B 1 . BB DB SRRD XS T 2455, {9 40 DNA S8 A4 09 i
HIA bR S8 8-F2 i 58 1% TR (8-OHAG) I T R [25] [26] [27]. FFE:HIE% DNA #5335 T DNA #i5 x
N(DDR)i@H, WS 132 A 15 S iE s, FREIEH AR p53-p21, 3340 E A rT i
TR, BRAHE R Z[28]. ROS &n] DMEH TR ERAMAER, JCHZLR A, FEELBLM
LRRRThRERENS[29] [30], XIFE—BINEI T ROS MIF=Az, JEM T SO . 4 225 0 & WG
(MAPK)Z %, AFE4IIBAME 5 A 15 EE(ERK) . p38 A1 c-Jun AKimEE(INK), B LI ROS #i%. ROS
IS EOE MAPK {5 S3@ %, 1 H FHEIEE A 1 (AP-1) kN, M 135 48 & Al (MMP-1.
MMP-3. MMP-9 Fil MMP-12)[)31k[31] [32]. H—J7TH, ROS #uf 1% R H 1% HF-xB (NF-xB)tH K
VERBE o NF-xB FIBOFE IR AE RAE T IL1A. TNF-a. IL-6 fIIA B, #t—H ik T MMPs 174
I 5 BN A 7L B A#[33] [34] [35]. FRibZ4b, ROS F1 NF-xB ) L iAE A8 #H NLRP3 28 PE/MA, 5]
R Tt caspase-1 FIE AL, VIEIHEIHIERTR IL-18 A1 1L-18, FFHISH /M A[36]. X — RFI R MNILFZS 5 T
B k2RI 2 ML o

5. &5

AR SR R R M, SRR R B 1 A B e R R
fift, VLRF S 9ORE OSBRI R A . X ROS 7 B BRI 2 P IR T AU B T 341
AP BRI RO RR, I N AT R PO R SRS SR 1 B SR
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