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Research progress on the role of alarmins in intervertebral disc degeneration // LUO Zhang—bin, QIU Xiao—ming, ZHANG Yi—
zhi, KANG Xue—wen. Department of Orthopedics, The Second Hospital, Lanzhou University, Lanzhou 730030, China

Abstract: Intervertebral disc degeneration (IVDD) is a prevalent orthopedic condition that imposes a significant burden on both the so-
cial economy and human health. Currently, treatments for [IVDD can only relieve patients” symptoms but cannot stop the process of disc de-
generation. Inflammation stands as one of the key contributors to intervertebral disc degeneration, while damage—associated molecular pat-
tern (DAMP) represents an essential immune response mechanism in vivo. Alarmin, as a ligand of DAMP, is a class of molecules that play an
important role in inflammatory response. Alarmins encompass high mobility group box—1 protein (HMGB1), heat shock proteins (HSPs),
S100 protein family, interleukin—1a (IL-1a), and interleukin—33 (IL-33). This review aims to explore the effects and mechanisms of differ-
ent alarmins on intervertebral disc degeneration, providing valuable references for future studies.
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FURHAT I DO F O RS R IS 4% . R HMGB1 A
A im FEEARSEE, B SR i ME S Rt
FPWF9E . HMGBI W] Hh 1% 14 e 542 4 i R e 2400 i <5
MR ES W, SR IRERSZ A SR, A
PEE AN " PR, HMGB1 TER AL HEA%
HAUPI BRIk, Yl RRimE AN, B
JIBEAR, HFEAENE . A, HMGBI i ik v] LAfE it
REAZ AN R T . 20 B A0 T RS DA R A B A
AWFFIES:, HMGBI R IKFAE B BEAZ A S
P R L A HE TGN . HMGBI1 f Bl 3K 5 137
T MEAZFAE ML BT, 405 24 (lipopolysaccharide,
LPS) 1EJ T REA% 4 ML 5, 4t i S 17 o 7 1 3
HMGB1 A4 A% 7% B 40 M S5, 9K 76 4 Jfa b e
e 4 HMGB1 B A TRz 4ii)n, il
Fl AR 7 R A 2 -6 (interleukin—6,
IL-6) FIFEJT 4 )8 & HEF -1 (matrix metalloprotein-
ase—1, MMP-1) RYJERFIE B2, AT RERY LA
J& HMGB1 il i 3#06 Toll #E3Z4K 4 (toll-like receptor
4, TLR4) B 15 A F kB (nuclear factor—kB, NF-
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AW, AR HMGBT (7 i i
RN HMGB1 58 B S5 U AHOCHE 1 1 888 3 (mi-
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23, H DRG R IRSE A F—a  (tumor necrosis
factor, TNF-a) [ IA M 25 B FFEK. HMGBI fYFH
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HAR/ Z-1B (interleukin—1B, IL-1R) 25 ;&
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NAH T A A . HEEFER (glyeyrrhizin, GL) /&
HMGBI R RS, HHAEH TR, &
Wik 118 MYEH . GL AT LU i # i p38/c—Jun %
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FOR R (c—Jun amino terminal kinase, JNK) {5
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He VA% TNF-o 355 () BEAZ A0 ML AR T2 F 2 i A
[ T 22 fiff 20 B D B T A R fi o AR AR, mER
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Fy ek 2R, mA T MAG i 25 {455 75 5L 0 2>
i HMGB1 (9774 . MAG it T I8 HMGB1 K27
M1 B Ak 5 40 A 5 19 TVDD B AR SR o0 i
2, GL., EafPfRAbiT . MAG DA e A X ] LAGE it
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TR A [B] 28 YR AR i R I T B A LB
AT 2 5 M A TE) 285 P 200 R AT SR RN 20 S D o ) A
Al Y AR, TEU SR INE 2 h ), AR
BrP KT 70 (HSP70) 3% LA, i 25 Bk
BB IR IR s IeAh, ABPoTds i, SRR s
ASFIRE BRI 5 Z B I AR HLHI A OC, R4 B
T PR AN A AR LR AR | b 25 | A% AN
HIANRE o A IR T T A . (R, et
HSP70 WY RIBIG . WE 40 56T 15 T A 2oL IR 2418 |
ML o3 A LA B SORE AR R AR A T 15 31 2%
fift, X — i FEHR SR i HSP70 b i 4 i 2 iR
Jii e L i 3 (sirtuin3, SIRT3) Rk SLHL MY 2,
HSP70 X HERZ AN AT — R R 1E . AT 2
i EALE (tert—butyl hydroperoxide, TBHP) AbFREER:
N, T IERANEIE JIek, ZORiR I TR R
A, iR ] LLBE % PE 4 (reactive oxygen species,
ROS), i KRR AL (mitochondrial membrane
potential, MMP) 9 3i5t, DL = BEIR AR T (ade-
nosine triphosphate, ATP) fiH#E. {H/Z, H HSP70
7525 TRC051384 ] LA N JNK/c—Jun 38 #% , 842
TBHP 53 M RERZ LA A T2, LASAR I
M kA > TEEVEAMFT, HSPT0 Rkt & k4
AEAE . I HSPT0 B i) KNK437 Ak P 40
i, BRI T F-1a (hypoxia—inducible factor-la,
HIF-1o) £ FBYREE PEFIH SR PR XA B kg . [+)
BE, 4 HSP70 i 2ikiF, HIF-1o fFE VERIEE LTS
PN FF . HSP70 FEBREAF T 5 HIF- 1o MHEARH
HSP70 n fiE it i & F A R AR fie R 40 HIF- 1o
MR 0 B2, HSPT0 TEBER N X 2 Fh IR I A
P ERAER .

UTHARESEAR Y, EWRAR M A AR e A AT —
TERYFEN . LR M1 B AR S5 TR AL mT L
B A% 40 ¢ A= 98 RE 1AM A0 3 o A ARG, H 2
HSPOO #fil51 (17-AAG) iE il 22 235 A 8 A
PR NF—-kB 3242 0 BEL A L I 41 M i) M1 AR A A Dt
ARG FRIER AL R TG E, 60T L@t B8 HSP70
AN Janus FEE 2 — 15 5 1% 5 A B A T 3
(signal transducers and activators of transcription 3,
STAT3) i, FAE T M1 AR AR A i 5 1
BERZ AN A AE Ao AR 2 AFSEdE L IR A
o3 IE BB AL N B A | TR A A ks T
IVDD A BEAZ 27 44 A B 8 2R 1, T RE S
ELMEAR IR AT OC . e e (8 n ™ BB A T A ]
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Wk, Jf HAR ™ BRI AMENR] £E 4 b 40T R 175
#HH (cell migration inducing protein, CEMIP) F1Ifil 4
WA HF A (vascular endothelial growth factor A,
VEGFA) JKFEFHE, CEMIP 25 Z R4 41 £F 4k 1k
T, VEGFA A 44 ig A= K [+ 2 (fibroblast
growth factor 2, FGF2) 54K AR, M1 Fl M2
WA i) LA 2 PR R T LA = R A AR T CE-
MIP %35, FEBERAMMLT A &4, @] LI
A AN VEGFA I FGF2 [ 3R3k, (A2 17-
AAG W] LIGE R3] CEMIP e 24 F w20 i 75 3 (1
AN M T A A 22 780 D) R B ol A A Gt i . 2
RIRRIFFEFE 1, H0H] HSPOO 7E— % F B b ml UAE 4
WAL . AFSETR T, el T LA & SZARAH BAE TR
1 ¥ B 1 (veceptor interacting protein kinase 1,
RIPK1) /3ZARAHEAE I 34 3 (receptor interact-
ing protein kinase 3, RIPK3) [ i 25 T T 435 ) el A
£ H  (mixed lineage kinase domain like protein,
MLKL) SEBEZAMIAIEER T, SIRLRART)
REFRLAT AL NI R o (R, W] HSP9O AT 1A
875 RIPK1 / RIPK3 / MLKL Y 2 15 1 1 1 3 1 . 3%
RS T )15 ) S B0 T 2E2 % TR LN A R T =R AR
AR P AE— IO NIRAT PR REAZ ZH 2 S i 2 Ak
iR TPIR Y, HSPAS TEEME ] S BERZH LU P R E R
ik, (HJERHSRIKFE A VDD (1™ 5 8 B 1 8 i K
% ™. B2, HSP ZWEAE IVDD Hh R 1525 dZ M1
L SRRV E LT ZEE— P RR

3 S100 EEFK &

S100 & 1 5 16 B i) v EARARL . (H B A AR 2
REMI LA, 28R 1 TG AE A P 70 2 0 A%k
S OTE ARSI R IR AR N, S5 R
JIVE . ANMIRGEE . MREEAS L IAE A ORN e kit A
oY BESE AR, R E A Y S100A8.,
S100A9 # 12 M ] £ iR AR o # . WF9E 4R
S100A8 #1 S100A9 7™ H IR LIy N REAZ 2 4 i 3%
T o 24 S100A8 1 S100A9 21 25 1 F 1 T8 1% 21
MifS, AT DAGE 3 56 5T 0 i i MMP-3. MMP-13, LA
YNEEREN N A ASE ShdPYI SN So S Ik =
Jifg 3% 1 ) 85 -4 (a disintegrin and metalloproteinase
with thrombospondin motifs 4, ADAMTS-4) 193k i
2L, A TR R R B (aggrecan)
IR JR (collagen 1T ) By £ 35 3 S100A8 il
S100A9 it 25 5| R AE A+ IL-1., 1L-6, IL-8 #l
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TNF-o IR FEIE N > %, #b4h, S100A9 if 25
HEEAZ AN A AR T, MR T & BCL2 AHC X 3R
M. g0 R C RUIEIMM R & A 3 1Rk i
F b . BAR 0 A E B AT AE 2 S100A8 Al
S100A9 25 TLR4 454, #F—2 5T p65 ik,
TS NF-xB (55, SEILMT . fEREfm A
TERAEFM R, A FE AT LABE NF-«B 455 P il
KB 5> 8 I Ah . S100A12 1EH S100 14 1 T
BN Z—, EFRR. FRWR. BT R
LRI LA B EEM R X 7, L S100A12
7E IVDD it B VR v AR AR IE , (RS TEA AR
ok, S100A12 #4453 /2iRY7 IVDD By E 2N Z —.

4 TL-lo #01L-33

IL-1o 1 IL-1B Y23k [ IL-1 FHER G, 1L-
1@ TEAER] B IR AR S R vh A4 AR > 5
IL-18 AfA], IL-la 22— DI RE A A ML A+,
it B TL~Ton (A% By (6 SRR 1) N =R i i JOR R i 44
AEYEYIRE Y. TESEHT — I A TR A s, W
SR HA 24 -1 (+889C/T) ZE{ LN (TT A
) BAMERSEAAZEMIERE (CC IR [k
ML, TVDD ARSI T 3 f50L L O S ZEAE Sy
Brag i, IL-lo (+889C/T) KYKEPH 2751 ] 4 fin 4k
A BRI IVDD B XS, R
EINEN T, HEZ T, IL-18 (+3954C/T) L2451k
AIRE S H AR R TVDD 9 RURS: £7 76 W Sk () DG K
o,

1L-33 2 —FTAHZURTEM AN+, & T 1L-1
Hlto EAENFEANML . b 20 LR ST 4 2 A
M Tz edk, TEIEE SRS E i B A R
ik, BRI R R TE 40 M B2 2 s i R OE R M
L LIPS Rk 8UE Ml 7 2 (suppression of tu-
morigenicity 2, ST2, WHKA [L-33R) A2 1A 1 5252 4
L A BRI AR, TR AR AR BERZ A S,
1L-33 My FRIR 0 EREAL. esh, 7E AR ACRER 240 i
th, B FRAR 1L-33 A LSS N 4 il 4h 35 BT aggrecan Fl1
collagen Il YR IE , il 5 Joft 2% fedf J R 0 T AH G JE A
HRIA, W n] LUE G0 HIF- 1o B9 235 K3 5E ag-
grecan il collagen Il fY3R1L; (HJZ, el T 1L-33
MRIBZG, HIF-1la BFRIXPAM G, aggrecan F
collagen Il (YFRIA M SRR, Sz, 1L-33 FikekAs
AL DA AT RS HIF—Low 24 177 98 15 HE A% 200 b 110 32k ol % i
AT
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