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Research progress on the mechanisms of lumbar disc degeneration *
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Abstract Lumbar disc degeneration is a common pathological basis for chronic low back pain, with approx-
imately 40% of chronic low back pain cases directly attributed to it. At present, the disability rate caused by
chronic low back pain has ranked first among all types of chronic diseases, imposing heavy social, economic,
and medical burdens. Although advances in pain diagnosis and treatment have enabled minimally invasive
interventional procedures and other surgeries to achieve certain therapeutic effects for chronic low back pain, the
underlying pathogenesis remains incompletely elucidated, and the disease has yet to be addressed at the preventive
level. Therefore, systematically clarifying the mechanisms of lumbar intervertebral disc degeneration is important
for identifying therapeutic targets and reducing the incidence of chronic low back pain. This article reviews the
latest research advances in lumbar intervertebral disc degeneration, focusing on three core mechanisms: inflammatory
responses, cellular senescence, and biomechanical stress. It aims to provide evidence for an in-depth
understanding of its pathological mechanisms and facilitate the development of targeted therapeutic strategies.

Keywords lumbar disc degeneration; inflammation; aging; stress

RPN AT R R BB T e

SRR AL AR AT T RN, 18 R A
SRRERM BRI, 7E N D 2L K& TR ar i
K X G AR M, fESEE, 18 A 5% K At
FIT B I S A 22 28 5 AR 438 1000~2000 12,38 78
WERAT I HHE R, BN M B RN
72%~39.0%, HEEREER BRI, &

PrEEIT S U SRR R AL E 2%, (AL
40% 195 5 FEAE [E] 38R A8 (lumbar disc degeneration,
LDD) # Y15 Wo T4k, #oxt LDD AN
WA 7 2B, FEW R R RN 4
G RIENLE KA F R S Y R R S
BN R B 7 2 A MLV AG P R 3R ] A A 2 /) B A 1)
B 5 i 4 )8 & B 13 (matrix metalloproteinase-13,

* AT H . 2021 AEEEVLTEA TAEMBERRHEOTRITE (202130632) 5 2023 EEVLIEE DA EERBEATISE (202310725)

2024 FEEZREAM T H PR T RIITH  (GZ2024YLI130)
SSEEVEH T ranbingx@126.com; 1R weijun5812@163.com



o1 [B [ 2 2 & Chinese Journal of Pain Medicine 2026, 32 (9)

MMP-13). fi# 5 & H 4 8 E EHl§-4 (a disintegrin
and metalloproteinase with thrombospondin motifs 4,
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domain, NOD) ¥ R #E A 45 /4 AH <5 H 3 (NOD-
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ECM Jy BUifs 3 19 R M S B 5 4y 8 %5 U1
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R LR P, BEAZAN RIS CCL3, £ IL-1B
TNF-o $ll¥45E, TG 22 24 R 5L AR (05 (mitogen-
activated protein kinase, MAPK). NF-xB A C/EBP {5
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cence, RS) 5 M #1755 T -3 (stress-induced premature
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WIRYFE, BT S EDNA 6. BN EBIR
A 15K J) J N1 58 1 45 & B2 (tonicity-responsive
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5 P, K B BE % 40 i b Wnt/B-catenin 3 % 1 f,
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B A WIS, BEERAIR, HmAmR % &
S FRARIET SASP St A A IR AR B,
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T DUREAE T B A () SR AR AR IR PR 5 s L,
PWIRMERIE. A EEE. REAEY %N R E
BIRFN A . WIFEERE Y. ECM BEfg Bl
T 2 B S B 5 R () B Y IR ORE . A% G
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