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Abstract

BACKGROUND: Antioxidants can alleviate cellular damage and matrix degradation caused by oxidative stress, protect the structure and function of
intervertebral discs, and thus delay the occurrence and development of intervertebral disc degeneration.

OBIJECTIVE: To review the research status of antioxidants in the treatment of intervertebral disc degeneration.

PRMEAKRFEREFR, FTMAERAT 550004; 1M EAKFWEEREA, KMNAETIEAT 550004; 1 FrAT S WARERE A, M
5% FaT 550002

E—EH: FoKA, F, 1999 4, FTMAFTRTA, Wk, RMEAKFAEME, TEREHERRGLEMEE R,
BIEE: i, ZTHEER, THEAKFHBEREA, TMAE T 550004

BIRVESE: SFk, AEAEFH, TMEEF, TMEHRFERESR, KA FFET 550004, AT HOAREREZAH, M4 7MET
550002 .
https://orcid.org/0009-0003-0020-234X ( 77K & )

EE B FOM A AUT AT R B (A sk -ZK[2022] —#% 430), WA G Ac XFk

SIRAI: AR, Fax, 3k, Hde, ZHB . FLLMAKEIK R ABEIT AR EA 5 IREAH BEE06 /7 A 18] R 3 [J].
b 4040 TAZHFR, 2025, 29(34):7376-7384.

7376 | PERLKTEWR | 55294 | 55348 | 20255128



2 %

=T

PEEATERE @2

Chinese Journal of Tissue Engineering Research  www.CITER.com

METHODS: The first author searched the articles included in CNKI and PubMed databases. The literature search time was from inception to June 2024. Chinese
search terms were “intervertebral disc degeneration, antioxidants, oxidative stress, signaling pathways.” English search terms were “antioxidants, oxidative
stresses, oxidative DNA damage, intervertebral disc degenerations, degenerative disc disease*, disc degeneration*, signal pathway.” Finally, 92 articles that met

the criteria were selected for review.

RESULTS AND CONCLUSION: (1) Antioxidants have multiple roles in the treatment of intervertebral disc degeneration, including reducing oxidative stress,
inhibiting inflammatory responses, promoting autophagy, inhibiting apoptosis, and protecting the extracellular matrix. Through the combined effect of multiple
pathways, antioxidants are expected to become an important means in the treatment of intervertebral disc degeneration. (2) The nano-hydrogel system can
quickly and stably target the delivery of antioxidants to the inside of the intervertebral disc and improve the bioavailability of antioxidants. Therefore, the
development of new antioxidants and antioxidant combination treatment strategies carried by nano-hydrogel systems will be the focus of future research.

Key words: intervertebral disc degeneration; oxidative stress; antioxidant; inflammation; apoptosis; review; engineered materials
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I Fash WAL A1) AR BRI — = 8s TS, 12
FLEAMA| 6916 R FIAR G % B fRotE, &45: OILA #F
RKZ KT hW Flfehs R, XERTBARARET =
FREA AT L, RIRAHE SR T RE L
T HENGT RR AR — Y, #lheZ i EHAEE D
I REIRAERT AR B A9 IRAPAE ) . SR A F CAREAL
MIRA ERMAMERF. QR R B ATATHAL TARMAH K
R T B EAM R L F 6g £ F) A e Fem b, {23
JE AR 8 5L AAD G AR S R, & 2t —F AR, P4
BRI R IIR T B S A, AT A T R
VAB LT tm R oh 00 A BAR G FT R A BAGH] 06 I7 AMela) %
REAFIBEZN, REAHMBOESE. OF
FRE) B & M) 1R T R A fedm B A2 £ 5, TIEAL
F 89 RFLAL TR, X F B KR 0% A R @ s %
Pk, S B a9k AE, VT R RO eIATES.
Fsb, BAfpskZ KA. SR 0 BALH) 26 57 MR &
1B A6 RIRIE AR, X 2k 9] R PR T L RAL A AR AE R 2
BREFaEREZA. RE, 115 HAEREAH R RN
ABSLR TAEMALF 0 R, XS PRR A B ik —fF k.

3 1 Discussion
3.1 BREMIATEZIUSARVEIIR AL T TR
A KA BCEAM ] R R A AE], A AT S
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A TR EFLEMA W BEE06 97 7 R AT R A R L EAA],
VAR IR K PR3 K AR 306 7 R . X B R h 3 BALH
a0 RS R R T Ak,
3.2 ZEERXBITFAMREVER Z X %i8 T B0
M HRE PGS REAR AR, BARANET B
KRBAHA . RRDFWR. E. AEED gAZEC.
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HEML S mIeRA . SRR MR E AT F T
&R, R8N BIREANA R RGAR T G,
A AREACH) B R T AHE 7] £ 1R T 49 15 RS 9T SR AT 69 sk,
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FERAFR ¥ 5T 4680 16 £ % AR TR 6Pk,
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B 5T 8, AIREMFI AR BT IR 49 IR
35 RAEFENARAVEIN KR 69 AF 5L 4 R IRAIR T
REAA AR S A d 69 BARAE M ALH, €46 35t iy
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SRR AN, vARA REAUR it f i R, X
FA B T AR SLEAH] 694 I AAUEIA BT L AT AL S B
Bis: A ENEAKRZERESRESNLF. FNERAZHEERE
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MRAREE L : L AT Ak & 5 %33 A E T L F AR AL T,
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