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Abstract

Cellular senescence is a state of permanent cell cycle termination that can affect the development
TEEH .

SCEG| M EM, WiRIE, 2. BLIRRE R AR O RIG ST T BT SRR D). PR ER A, 2024, 14(4): 519-525.
DOI: 10.12677/acm.2024.1441054


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1441054
https://doi.org/10.12677/acm.2024.1441054
https://www.hanspub.org/

EME %

and dynamic homeostasis of the organism. It is associated with many diseases related to aging,
such as osteoarthritis. Current research on the link between senescent cells and osteoarthritis is
focused on finding drug therapies that can remove senescent cells or selectively block senescence-
associated secretory phenotypes (SASPs) to halt disease progression. As new mechanisms of cel-
lular senescence and SASP, as well as their targets, are explored, the potential therapeutic ap-
proaches will continue to grow. This article will explore the mechanisms involved in cellular se-
nescence and discuss therapeutic options for each target and their advantages.
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1. 3l

H T 4% (Osteoarthritis, OA) & —Ff ™ H j4 M B 5 AE VG R B MR AT e, A i, @At &
R T UTE R AAE[L]. HATHTT OA ML F BEAFEIE SR L. KW HNEFEHRR. & & /MR
OIS, DR A T SR A5 A 25 A o BT k2] o AR, X el it o2 P B 4 OA FRE 19
k. LHk, X OA RWHLHIFIERAT L, FHIGIT FESRAL TR nT sett. i s o i ARHE
TR ABEEYE . B AOESCE N EEET R, WRYT H AR WGEMEEIR R B TSR B I s
[3] [4] [5] [6] [7]-

LN BRI N K LR AL OA kR AECE MEAAT C[8], A3t 2 41 K AR T L4
PR SRR T IR AL SR T AR R . H AT 7 B BB R 2. 240 ¢
7y i 2% A1 (Senescent Associated Secretory Phenotype, SASP) IR & -4 03 714:[9] [10] [11]. Xt EEZ 1K
BT ST R T A 3 2 AR A 2 AR p Bk, DR, D3RR EE Z 0BT, DU N HET OA JRIT
J7 TR IR AL — DR ASCH AN Z S OA IITETER IR R KL 2 2 a7 OA itfE
JTHAT SRR
2. MIRAREESEBERTR

BAE N B NTEB R R JIE R, 2 Gtk kA OA AT IRAR . RS HCH A 3h AP
WA G AT AR, A ER IR T — B G Sy B, RSN S w RS, g g my bl “ 22
a7, RITERCEC T W] DA AL 3 AR 2D O fe 8, X ) R FE S B [ 11] . # S (P mT
T (1 20 R S A S 2 2 AN R 6 R 2410, AER R, XS24 i 4R M HEAT (2 0 2, mT A
TE L N0 B R A B 5 3 [ 12]

BIADA T —FE, TSR 5 B R R KM R R, R AR S R B IR G
[13] [14] [15]. B4 ARARES ek AR, 20 b A A BBl 2 R AR A, X — Ak AT BE 2 HES) OA (i B
R AR, AT 4RI 2N RIS R 2 SEURE R, X R 2 140 ek
BT R AR, 33T OA[15].

FKATHLR RIE & OA I EEARE[16] [17], FEZMAIMEL SASP 25 K EIRAS . 7F SASP i HAG4E

Tk
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WS I () 2 A o A B R B AL U B P [18] [19], 33K OA B ST LI 4 /% -6 (Interferin-6,
IL-6) 541 K 7 /K" FF+ =i [20], IL-6-STAT3 15 Zili % X ] ifs 3 1% N A e e a2 [21]. 54h,
0 PR 1T DA 5T 4 S 2 1 I 1% (matrix metalloproteinases, MMPs)[#)#é 1% . MMPs 7] DAR& i 45 o
P AN o B o B AR BT ) 5 2 2 OA B — AN RBE R RFIE[22], AT RY], 2 40ium]
DA o 40 g A/ B v Bl — e T it TR T 56 AL U 5 2 IR 12 10 MicroRNA 22 J& [l g e 4t , 5 2008 el 4 it —
W REZ A I SASP [23] [24]. X — AR WA 2 2 OA RIKIM RSN H 2 .

3. REHHBERRT

AR BT AR, T BRI 2 A2 V0 TT SRR A DS (I8 FE RIS o 72 OA FHIRIARFirh, X7
TRUGE TN B B A 4 [25] [26]. AR, BRI B/ SR S 2 40 i PT LAEAR OA T ™
HEEE, SEEMEIR, K MMP-13 F13LAh SASP [KFHIRIE, HREHE HEB]l. B4, BME
RILFHE OA 83 DX I 1B A oot 3 B A — g ORAP VR [27] 0 Al AT BIE TR 3% e il B %) 3 2 4
TX 3R B 3 2 A0 i S HAH DG SASP 1 B Ll Ik 2474 2 B X 6 4 i ok 56 717 2H 2R 1 BE K

B ST U PR 2 4l F AN /N 7 2590 2 1870 ¥ JE (dasatinib) AT Bz 28 (quercetin), 7E4T R 28 X
i B ki (Anterior Cruciate Ligament Transection, ACLT) T A K AR h, X PR 25 WML T SASP Jf:
PRHE T BRCE TR R [28] o 0 BRATIOC T (B Fe AR AL 1 ik — B RS, SR WIEYD & Je A i 3= T Ll v bR 2
Y MRk T IR AR [29] 0 BR 1A R R, FLA R SRR 25 i A HAABIR AN A R, AR, A E AT BAFEAIR
MfiE o 1L-18+ MMP-1 Al MMP-3 (17K, T 75388 i A8 A )21 H 1) (destabilization of medial meniscus,
DMM)F e - BUE T R /N, SRR IR 7B PG s TN 2 E[30]. UBX0101 & XY
WA IRE LR 2 (mousedouble minute 2, MDM2)#1 p53 fifJ& £& [ (tumor protein 53, p53) [AI4H B4 H 140
HIFI[8]. XF/NER ACLT J& 5875 WIE S A FE A3, SRS UBXO0101 B0 1 5G75 N 2 4 M (1i5 bR,
HBHK T 4h4EBh I OA ™ EFZJE[31].BCL (B cell lymphoma) & (42 53 — ANBLE MIPLRE L iR T HE A,
HH A7) Navitoclax (ABT-263) CLAIE B /£ DMM R o] 75 5 52 22 41 LI T2 A0 DR 47 50 19 B 524 [32]

4. SASP x5 FHni

SASP #5545 F 5Bt 7(Senomorphic) il id #E ] SASP 2 15 (13 42 5K 18 1% AN yak /b 18 22 40 B 11 28 it
SASP K- ELHEEE Al AR AN T, B 2% 20 B DR 7 R B A 25 0 ) 2 T & S BRI . B 9K SASP 7E
S A IR RIS SR 7 T W] e 210, (EE IR 57 40 WA B A A USRS R I SRR S R P
{EFH[25] [33] [34] [35]. #E— bHae SASP HIHFME 5 B I R IFIR A2 B AT & Bt 2 410 i 51 T 5200
AT

H AT IEFERT ST SASP 282 M HG IS Z BRI - 4% 5 X T (JAK-STAT). I Ash ) E s R EA
(mammalian target of rapamycin, mTOR). 2% )57 7% 4k 2 1% (mitogen-activated protein kinase, MAPK),
Wnt (Wingless-Type MMTV Integration Site Family)Z5[36] [37] [38] [39], /i)l i 451 L3 1% 11 25 W 7E Ifs
IRETHEFE s AR OA JRIT I /1. & R A JE (Ruxolitinib) & — 7l JAKL/2 #I7], @i N iHE
SE/NECE BEIL AN R 1L-6. FURIERAE R F-a (tumor necrosis factor, TNF-a). MMP-1. MMP-3 1 MMP13
R IB KA SASP [KF[25]. EIAAEZ & mTOR & &4k (Rapamycin complex 1, mTORCL) 4l 7],
mTORC1 j@it 2 55 MAPK 7548 0 2 (Mitogen-activated protein kinase-activated protein kinase 2,
MAPKAPK2)F1 1L-1 fHH e K T SASP [36]. - FFOSUNT R M b3 58 38 FH 00— Bl ot b 42 11 0 265470
‘BRI AL —Fh Senomorphic 7%, fE/NEL DMM A A, —HXUITE A HE R EH, %
P 2 B IX — ROR R H AMPK 242/ (1[39]. IL-17 AT Wt 155 8 & B0 H %35 4 254 (Disease-Modifying
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OA Drugs, DMOADs)#2 it Tt — D8 &, BN EATA BURHE MMP-13 PLR HoAth OA A=A, AT
et OA ik RE[40] [41]. sE— PSRRI, /N ACLT J545 T IL-17 AL AT FEAIE MMP-13 il
p21, XFAST 7 AR TG Ry R T AT I RE[31].

5. ¢HRRERF P

KA T, FEAE IL-1a/B. IL-6+ 1L-8 F1 TNF-a 2, FEFE SASP HIsGNmhn, 3£5 OA Ik
AL 5 [42] . EARTE/NBRAR YT B TL-1 FELIRTAN IL-1 R s it oA REAIE W 3 T LY B SR i i 5110 OA
AR T TR B B JE [43] o (HIX LS 25 WIATI SR SRABAFHIE FE (1) OA RTTARIE 25, TR EATHE IR YT LA
TBAR P B AR SRE (5735 7R AT 1 280 IR AR b, E B T AT e A AN Rt [44]. HAT FDA HEHERIVF
% M FR97 28 KR 1 515 98 (Rheumatoid arthritis, RA)SE 98 S 14500 B2 A R F-H0 il 77), XF OA ¥R TT 2L
b E NI ARIREG[45]. HERK B4 (Tocilizumab, TCZ)A2&—F 1L-6 #0457, H i wkittde ] Ti697 RA. 1E
— I K TFHB OA 1) 3 W RIREG H, MET22, TCZ fESRMRT3 OA B I /7 H JF R JE /Rt
FEUFIETT AR, AR R A2 RMA Bt EFH[46].

6. EEITE

1BIT OA 53— Ph I 2 B X 2 SRR 1) TAR . St Al 78 C&8mfE 1 — e 40 i 75
A% . DiGeorge 4 [X (DiGeorge critical region, DGCR) 8. Yes #H 2% & [ (yes-associated protein, YAP)
18 25 (Chromobox, CBX) 4 &4k ¢4 M iz A= 1 M 1) = AN OB PR 7. 5 = 1 2 PR 19 1] 78 o+ &1 B
(Mesenchymal Stem Cells, MSCs)& H BT F.38E, I8l 5 A IR AH 5<% 5 (Adeno-associated virus, AAV)
FEDNRIT I8 sRix S B R Y A, BF L S/ R OA IR AE 5 K R IR [47] [48] [49]. J34h,
BT A R RS RG T VR IRR T # AL A K KT BR2 (soluble form of mouse transforming growth
factor-p receptor 2, STGFBR2)# aKlotho 7£ OA H 1R M. . 75 OA KA, i 708 W88 21 4K B 4
JRURE S 1 b S P AN A R S B e 0 (G N [50] . IXLeZE RN, i BEPR T 8T A MK RIS 71 2597 OA
) — MR AT BA BTSRRI T SR .

7. REERE

OA & —F A HL R R BRI L E I AR E AR R SASP CLZe RO FEMT OA BE JRE ¥ £ 5%
S ZR[51]. AP RMARSMIE T C 2R B T — R 51 71 6V B S 2 AR L B> SASP IR . IX L 4L AT
T4 4L TV 2 IEESHTIRRIR I 10712 . K>k DMOADSs A 1J 8 DL 3 2 41 i Bl e 2 40 i (117270 9 H A
9T T RS U ORI KR B B NI T2l I, 3w 2 PR R A i e
S E IR R AR . SR TR, SR T DU R FH 5 A B (e R 1 A A4
PR DI, TEERIEE RN R AR S W BT FUAL 5055 B8 B A [R] (367 B T R P 45 R 52, AT T
JiE HH — 2R I B 1) R 2 AR LR R TT OA I TE R £k

&E 3k
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