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(intervertebral disc degeneration,IVDD) . £& il 0 52 il A
PR FEINZFE 22— SR, 5 FrE % I 51 0 #E 8]
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359 (low back pain, LBP)J&: LA 8% R S8R 10
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I8, B2 R AR Ay

HE ) 48 32 2l Bl AR L 4T 4E 36 RLBE % (nucleus
pulposus,NP)i%{Sﬁgﬂlﬁo R B AR LM R 2T AR AR
B, AR R 8 i AR RO gy T RS SR B
AEFFHE ] B 1 B R AL 7Y R PR S8 1 4T 4E 3y = )2 5 O
[ HE 51 1 2F 4 4 B, 32 AR S i 2 LR HERER 4 is
ST AR E P Y NP HE ] B 3 2T fE
g3, A B T HCHT A FHUAR w5, 0 A ] 28 2 1 D) e 1) 4 45
A E B CTEEMMEHO, NP 41 (nucleus pulposus cells,
NPC)JZ NP 414U A 3 20 2 A, 6753 & i 41 i b 3 ot
(extracellular matrix , ECM) i 43, U1 58 4E 8 (1 S 4 Fn 11 #¢
JBE I, 3X B8R Gy - W) o & NP A 2U0) E 2D se s,
A5 M 6] 25 55 3 DO A (R 18 S #0324 Rk
JSE IVDD B A 58 20 A, {0 ECM B i A 5E NP
S0 6 1 o 32 O S R R R T Lk R R v i R AR
FHCAE Tz i w] s, [mEk, AT R 3 IVDD &k 4 &
JR 5 A WA AR AR OCOC R PR Sl A R A
ECM &M . A0 RN L K NPC 193 BE R TR 58 B 90
SR TVDD (14587 19 77 1)

I — bt Al b s B DR ST A 200 I N T R AR R A
(A &) PN R B Y RN RN S PN i
H =2 E AR A BRI A S A )T S A
BVE B W, — i PR 8 B W/ R TR 1, B W/ AR (D 22
32 5 s T 1 A0 A I B R A3 RN R AR £ 2 T B
14 1 g /IR 5 S TG A /N T Tl 5 T i 1 e VS A L DR AE
WG A A AR A T DA T T g 4 AR 4 1L i i AN
I3 T, A A A A A AR AR, 2% b RO A
TR Z B ECR AL B, T LA B AR S — b Al
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E o LA | L PA) B 5 8 5 R R AT e g S50

WA, NATTR L A BETE IVDD hil 5 SEAEH . A
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JLFL W KT L TR R NP A LR R A 5
PR R . Ye SFS0E i sh W IR N SIS R 8L, H Ik
ISR S VDD [/ AR BAEAOC, R, 5 R
MR, WA BEFE R, WS 2 TVDD 3 B i — A
PR AEEALED, AT LA NP 4R Y 5 T e {2
240 1 A0 5 1 G AR 2D A3 i AR 1 ) 8 5E IR
PR TR, A ) T AT ) 48 5 T 1 19 45 15 BT A R v
SER IR SEREE R A HE R R R A B RE, ZE IVDD
HEARS M, Kang S0 A M52 S B, 484 58 11 I T LI ] ok
5 [ M 4 (reactive oxygen species, ROS) = A& Fl £k ki {4
Ty 1l B A, a4 S A IO 43, DT I 7 NP A ) O
TR L R ] ECM B % . Tang S5EUSIE 20 il 7K SF- & 1
W] LAAE S — B il Keap 1 -Nif2-P62 J2 i3t ¥4 B 301 #9471
S B RE IR N NP 2 S Al I 8 A, 0 2% s o AR o
HE 1] 4 AR AL 78 R 75 S AR A TVDD A58 | i 55177y
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FIP200mRNA 2= H L A0 19 9 Wit i i, 728 10 s 20 i 03 15 5
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1 AE T, Madhu SFPRA A 7E 3R A8 40T, I ) 80 2 200 i
Xof A SR AN A7 ) — b O A EE AL T A T
BRE R A I, I ) 1 AN BE AR 2 I B ) 5 A0
JFETREME AN S T At T 4R AR E I T e S
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2B R o R g S i I UR A o G HLE 3 i i
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B, 6PN 25 5 A TVDD i B b R I 2 A 35
A FH 55 11 W g 8 4 5 AR OG0,
2.1 AR T DL R B SO R iR AR

R PR B — i RS SR G R A I B N A IR
A B TR SN A EE A i T I 0 394 o i ek
PR A A W A 3R X 2 R AT e LA TR A
TRYTAE R AL A5 B 7R 2 it BRI 4 AR 5000 JR AR 5
IVDD X R WA E] T ) 1Z ST, Turgut 255258 525 1 B 4f
X A SR i S A SR AR 14 dole 2 2 5 B 0 R 2R 3 KO
Wl FRELL % IVDD 1 kA4, BEMIERIER 5 VDD Z Al £
FEAR 38 AT M . Zhang ZE0058 i3 K B P R 1 52 56
58 S B, B B 2R AT LG A T Sivt]— B WA Sl e R R
R 7 A A T 8 2B A B R T R Ak, k2

IVDD i) . Chen S57E K B P FA S BIF 52 Jhc I AR
SRR LA NF-kB 5 558 B, 00 F O 980 KL NP
A ot BE R T B A G2 R TVDD,

Z WU M S VDD A & W A A
AOCHHE R, AR BN IVDD KA s F ik (1
TEBAREh 2P TVDD & AR #1553 8499 Imada
S5 Lol o it T 9 i I B0 S8 U0 B AR 2 AR AT A B I T
fa B L3R B 5500 B Y A8 A IR AT PR B0 19 kA R L R D) BR
AR B R 2 3 A%, X R WIMER R FTREZE VDD 19 &
AR IR R A, T, R AR MBI SR T ME
FAE VDD R TT, Ao 45 PO 2o (A SMMITF 5 4 B, e i 3%
JBRE T ULER B NP A M H w0, S R0 T Al
MR 2D, 3 T R A i A0 i o 42 )@ 2R 1 8§ -3 A1 -9 (matrix
metalloproteinase , MMP-3 Fl MMP-9) % ik it T i, 2
1 WA i 57 3— YL i 15 % (3 —methyladenine , 3-MA ) Tii &b
TR W 35 32 0T 440 M 08 1 LA K ik T G5 ik e 1 400 ok FH
B DR AT DA VR EE R GE A b R R NP 4 A
) 2ok O T R S B A

W RUIRAE Sy — b 2 B R B 2, AR IR LA B
Tz BN ARk B 25 X OB 53 A A, ek
e 22 19 2 B AR IR I, T HCAE 1 Wi LR AT P
HATEEPER, Chen SEISE K B P AT S IVDD
B 5T T U H UIRZE NP L 80U i /EH it R 3 —
FEOXSCIR ] 38 o BR 1 R 06 1k 5 A B (AMP -activated
protein kinase , AMPK ) {55 5 38 [ il ¥4 15 1 DA 7 4100 1) 4010 7
WA NP A m g 5 W) AE b, e B0 5 5 1 K B
IVDD B, = HBUNRR 7 AT AR I 2 93P Rl 1 G 2R
11 %% 3-11 (microtubule associated protein 1 light
chain 3- 11 ,LC3- 11 ) My ik | 1458 B W i fiF | A 2% Mk W) 2
SER B IR

Hit K % (Quercetin ) /& — FVAEALE T VT Z 48 90 v 19 K 4R
JE A, AT DL 2 b A S B Y 1 W T 2 RlR AT
PRI R AR APAE ] nd R B PUEALFP, Feng
5P Jb R B DY R A A S 0 BIF 9 R AR B 2 AT LGE i
00 2 S RV A T X R R LA A RN, A
IVDD RSN 1 Wang 452U B 5% 45 R W) M B2 K g
i 38 A f E R B NP 20 M o Siet ] FF AR G 2K A Rk
P BT % 3T Uk S (t=butylhydroperoxide , TBHP) 5 5 Y
AN T e dE ECM & B A d) MMP13 /%15 ; 76 IVDD
R BRAAR PR S 36 B i v i B AN Ak B L A 3R Ak B
J& REME IR TVDD 1y ™ SR

RATFE A (urolithin A, UA) 2 A7 1 T 41 B L A K
Herb AL BT A — B SR AR Y, BETEBF S R I, UA
AL S B W A AR AR AR AT M T R L Y AR A
PEFIWI, Lin SRR 5ET UA 16 IVDD 4R T, AT 52
KB UA RE#% 3 i #7% AMPK 3l 2 36 X B NP 20 i 11
I, AT 38 20 TBHP 355 149 48 Jf 08 1 5 4 P9 BIF 9%t 9 4
KERBEE N UA T DU RO S KR IVDD i,
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N30 PN S i A g R U R S NG
Py o8, 38 2 9 A NI L G R PN B 0 3 K 2 il
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1Z 1 B, Chen 520 (4 S B9 30 /)N BEB 8 A7 250 4, 471
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PRV 00 5% 5 [ B, Al A] 5 el O B A 1 52 36 B 9
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MEF AR AN P TR, LT AR
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J e 2 JH TR ECM R fift J5 T8 A7 45 A BL G B R Lin
SERUE NZE NP 4 i DL % R B TVDD 5878 v R 5 1 2l 3 A
AR RS S IVDD, HAFSE 4 R IE D] T ki %
A=l DL S 40 ) P38 43 2L R0 /Y 2 1A (mitogen
activated protein kinases, MAPK) 155 38 [t S F W5 &
TR I35 S B NP AL 09 T ECM R i, 1 SE 2%
IVDD (Y HERE A I, ok 5 A S5 19000 R RS P4 F 5 45 21 2%
B, A0 25 AL v YR O ——% AN S 5 BE g ]
Y HE A ZTHE A (mammalian target of rapamycin,
mTOR) 7 5388 6 it oo A 7] 25 1A 19 W 7K S, DT 48 42 Al 1) %

20 71 A A U A DG R IR AT R B b A A 1 A B
TR A MBIEIEES XM A PR BIF 9 U R I A T S
AT LI IVDD R SN e NP 240 i 6% i 156 LI 3 - il
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W H S6 % (P70 ribosomal protein S6 kinase 1,P70
S6K1) JLFN AR 11 M B B2 Ak K 1, L8 [ Wk, 32 1 400 ) NP 40
ML T, % SZ TVDD .
22 FAALNLGERR

HE B EA 2R E M MAER, bt R P
2 HUEAL ARG R A1 S L Gao SFPIRY RSN SLBR 0T K
P BT LU 1 PISK/AKT 17 53 3% 30 11w, L
SR IV B A5 T A% ECM K43 W0 0T 4 28 4R 45 11 RO
I 789 g D i) 2 35 AR et i) 8% 1) 07 7 ) 1 D B DR e A 1Y
R T, R AR R A 5 L ¥ TVDD

FWR RN W TR L PRI —F KRR E 2
Ty, BIF 5 ¢ W HCAR S — i 11 Ik 38000 0 70 ol 228 47 4 958 s
FETEA 75 A FIHE Kang S5 USE AR SMBIF 5 i J B 22 885 35 AT LA
il 17 AMPK/mTOR/UNC=51 #£:3# # (unc—-51-like kinase 1,
ULK1) #i v 9 7 X 4% TBHP 5 5 9 L NP 40 /g [ 1
AR — 5 T A 5 v DT RIS R A ) BB 2 AL, WK I W
I AL L A A 2R AR DI BE BRI, 7E IVDD Hh R 45 LR
FE 3l 3ok ) b SRR R BIL R 45 28 B 1 e 3 590 7
TEFR ML, A, Xiao 4597 52 K A A A S 5 56 F 5
B 3% BFR AL T LASE R O 1 W) 5K T 15 T 1 28 B

AR AR | AT 2 i B ML ) 2K 5 5 80 VDD,
2.3 RIEER

FoEFE M J&—Fp Db 25 25hF 58 1 b AR AR i B R
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IVDD 7 AR S g 45 SR I F 3 2 MTT LA BRAIR R
NP 40 fitd (3 4 i A & 18 (interleukin—1B,IL-1B) Fl i
IR PR BE R ¥ —a (tumor necrosis factor—o, TNF—at ) #9 7K | 3E
— 2 % H AR ML OE AT BF 2T & B AT DL i A
PI3K/AKT/mTOR 1Y B B2 £k 12 # 1 Wi, I 900 0 g 2 bl
(lipopolysaccharide , LPS) #5531 K FR NP 28 Jif 48 5 A 5T 119
ik,

FRAF I A 52 B AT 9% & B, 3 0ok 25 A0 0 0l ks | 3
7 45 S I T 7E 2 g h R FER AP E T . Yu S8 o
Wi A 975 481) i 15 PF 55 30K ST 2 0% a5 T L AR a0k e 224 ¢ A
[1] % 5 L RE A 2 28 s 0 ) TR AL . IRDI, Xia S50 KRR 0
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I HEJEE

3 BEMEE
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RN T1 280 fiz JR A 1, DT 20 4 e ) 45 2 0 0 % T B A
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PEPIF TR T SR AL TR A 5 T

Wil 5 AN TR R ok 2 1 v 2 0 R R BAE TVDD
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S, 254 R AR A SR ] R 2 B I R A M A 4R 5T 24
Wy Gy LA T BIL A R L R AS () 3 A B 3004 S M A Ak
HIFE bR, X4 TVDD (1 5y B ok ™ 5 B2 B 136 A [H] B Bt 3o



o [ A A A2 7 2022 4EE 32 455 9 1)

Chinese Journal of Spine and Spinal Cord, 2022, Vol.32, No.9

857

PR IEATGY) T IR 2GR Fh2E | 4 25 AR FR
AR 2Pk T B A I Y Sl W AR AL DL RORS VE B9 TVDD
AN 23301 5 W AT3 4 i WF e v 5 B S T R gk 2 Y ) AL

S AR E— SE W ME, [ C AT R B P/
O3 A 2 5 R0 v A OR 5 X B IVDD A
B A T, A i) 28 B AT P B B9 3 9 v A A R Y T A
M {8 o TR TR PR /N 43 R e 245 07 390 v AT 808 B A
AL R, A Dl 245 9 R0 1o B 326 9 i) 8T, Ay 9% R /DN 4
TR 24 7 3003 A R 14 2 ) BT A B (AR SR, AT B AfE

[ia) 23 TR AT PR 0 B3 T SR B Y A
4 SEH

1. Jin X, Liu MY, Zhang DF, et al. Natural products as a po-
tential modulator of microglial polarization in neurodegenera-
tive diseases[J]. Pharmacol Res, 2019, 145: 104253.

2. Vlaeyen JWS, Maher CG, Wiech K, et al. Low back painl[J].
Nat Rev Dis Primers, 2018, 4(1): 52.

3. Poder TG, Carrier N. Predicting EQ-5D-5L Utility scores
from the Oswestry disability index and Roland—Morris disabil-
ity questionnaire for low back pain[J]. J Pain Res, 2020, 13:
623-631.

4. Wu ZL, Xie QQ, Liu TC, et al. Role of the Wnt pathway in
the formation, development, and degeneration of intervertebral
discs[J]. Pathol Res Pract, 2021, 220: 153366.

5. Gong CY, Zhang HH. Autophagy as a potential therapeutic
target in intervertebral disc degeneration [J]. Life Sci, 2021,
273: 119266.

6. Rade M, Maitti JH, Freidin MB, et al. Vertebral endplate
defect as initiating factor in intervertebral disc degeneration:
strong association between endplate defect and disc degenera-
tion in the general population[J]. Spine, 2018, 43(6): 412-
419.

7. Cheng X, Zhang L, Zhang K, et al. Circular RNA VMA21
protects against intervertebral disc degeneration through tar-
geting miR-200c and X linked inhibitor—of—apoptosis protein
[J. Ann Rheum Dis, 2018, 77(5): 770-779.

8. Kadow T, Sowa G, Vo N, et al. Molecular basis of interverte-
bral disc degeneration and herniations: what are the important
translational questions[J]. Clin Orthop Relat Res, 2015, 473
(6): 1903-1912.

9. Madhu V, Guntur AR, Risbud MV. Role of autophagy in in-
tervertebral disc and cartilage function: implications in health
and disease[]]. Matrix Biol, 2021, 100-101: 207-220.

10. Settembre C, Malta CD, Polito VA, et al. TFEB links au-
tophagy to lysosomal biogenesis[J]. Science, 2011, 332(6036):

1429-1433.

11. Mizushima N, Levine B, Cuervo AM, et al. Autophagy fights
disease through cellular self-digestion[]]. Nature, 2008, 451
(7182): 1069-1075.

12. Chen JW, Ni BB, Li B, et al. The responses of autophagy

13.

14.

15.

18.

19.

20.

21.

22.

23.

24.

25.

and apoptosis to oxidative stress in nucleus pulposus cells:
implications for disc degeneration [J]. Cell Physiol Biochem,
2014, 34(4): 1175-1189.

Ye W, Zhu W, Xu K, et al. Increased macroautophagy in
the pathological process of intervertebral disc degeneration in
rats[J]. Connect Tissue Res, 2013, 54(1): 22-28.

Quan M, Hong MW, Ko MS, et al. Relationships between
disc degeneration and autophagy expression in human nucle-
us pulposus[]J]. Orthop Surg, 2020, 12(1): 312-320.

Kang L, Xiang Q, Zhan S, et al. Restoration of autophagic
flux rescues oxidative damage and mitochondrial dysfunction
Oxid

to protect against intervertebral disc degeneration [J].

Med Cell Longev, 2019, 2019: 7810320.

. Tang Z, Hu B, Zang F, et al. Nrf2 drives oxidative stress—

induced autophagy in nucleus pulposus cells via a

Keapl/Nif2/p62 feedback loop to protect intervertebral disc
from degeneration[J]. Cell Death Dis, 2019, 10(7): 510.

. Li G, Song Y, Liao Z, et al. Bone-derived mesenchymal

stem cells alleviate compression—induced apoptosis of nucleus
pulposus cells by N6 methyladenosine of autophagy[J]. Cell
Death Dis, 2020, 11(2): 103.

Chen D, Xia D, Pan Z, et al. Metformin protects against
apoptosis and senescence in nucleus pulposus cells and
ameliorates disc degeneration in vivo [J]. Cell Death Dis,
2016, 7(10): e2441.

Zhang Z, Lin J, Tian N, et al. Melatonin protects vertebral
endplate chondrocytes against apoptosis and calcification via
the Sirtl —autophagy pathway[J]. J Cell Mol Med, 2019, 23
(1): 177-193.

Ao P, Huang W, Li J, et al. 17B—estradiol protects nucleus
pulposus cells from serum deprivation—induced apoptosis and
regulates expression of MMP -3 and MMP -13 through
promotion of autophagy [J].
2018, 503(2): 791-797.

Wang D, He X, Wang D,

Biochem Biophys Res Commun,

et al. Quercetin suppresses
apoptosis and attenuates intervertebral disc degeneration via
the SIRT1-autophagy pathway[J]. Front Cell Dev Biol, 2020,
8: 613006.

Lin J, Zhuge J, Zheng X, et al. Urolithin A-induced
mitophagy suppresses apoptosis and attenuates intervertebral
disc degeneration via the AMPK signaling pathway [J]. Free
Radic Biol Med, 2020, 150: 109-119.

Chen Y, Zheng Z, Wang J, et al. Berberine suppresses
(ECM)
nucleus pulposus cells and ameliorates disc degeneration in
a rodent model[J]. Int J Biol Sei, 2018, 14(6): 682-692.
XV, e, ISR, AF. IR R BUME ) 9 6 % 40
I B S A S 495 4 VT B LT IF D). vl T A 2
i, 2018, 28(2): 176-182.

Gao J, Zhang Q,

apoptosis and extracellular matrix degradation in

Song L. Resveratrol enhances matrix

biosynthesis of nucleus pulposus cells through activating au



858

rf R R B 2 R 2022 4R 32 245 9 )

Chinese Journal of Spine and Spinal Cord, 2022, Vol. 32, No.9

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

tophagy via the PI3K/Akt pathway under oxidative damage[]].
Biosci Rep, 2018, 38(4): BSR20180544.

Guo F, Zou Y, Zheng Y. Moracin M inhibits lipopolysaccha-
ride-induced inflammatory responses
cells via regulating PI3K/Akt/mTOR phosphorylation [J]. Int
Immunopharmacol, 2018, 58: 80-86.

Liu W, Jin S, Huang M, et al. Duhuo Jisheng decoction

in nucleus pulposus

suppresses mairix degradation and apoptosis in human
nucleus pulposus cells and ameliorates disc degeneration in
a rat model[J]. J Ethnopharmacol, 2020, 250: 112494.

Dai F, Yu P, Yu Z, et al. Yiqi Huoxue recipe delayed
intervertebral disc degeneration by activating autophagy [J].
Front Pharmacol, 2021, 12: 705747.

Hardeland R. Aging, melatonin, and the pro— and anti—in-
flammatory networks[J]. Int J Mol Sci, 2019, 20(5): 1223.
Tamtaji OR, Reiter RJ, Alipoor R, et al. Melatonin and
Parkinson disease:
molecular mechanisms[J]. Cell Mol Neurobiol, 2020, 40(1):
15-23.

Hossain MF, Wang N, Chen R, et al. Exploring the multi-

current status and future perspectives for

functional role of melatonin in regulating autophagy and
sleep to mitigate Alzheimer’s disease neuropathology[J]. Age-
ing Res Rev, 2021, 67: 101304.

Turgut M, Basaloglu HK, Yenisey C, et al. Surgical
pinealectomy accelerates intervertebral disc degeneration pro-
cess in chicken[]]. Eur Spine J, 2006, 15(5): 605-612.

Chen F, Liu H, Wang X, et al. Melatonin activates au-
tophagy via the NF—kB signaling pathway to prevent exira-
cellular matrix degeneration in intervertebral disc [J]. Os-

teoarthritis Cartilage, 2020, 28(8): 1121-1132.

. Schepper EI, Damen J, Meurs JB, et al. The association be-

tween lumbar disc degeneration and low back pain: the in-
fluence of age, gender, and individual radiographic features

[J]. Spine, 2010, 35(5): 531-536.

Takatalo J, Karppinen J, Niiniméki J, et al. Prevalence of
degenerative imaging findings in lumbar magnetic resonance
imaging among young adults[J]. Spine, 2009, 34(16): 1716-
1721.

Imada K, Matsui H, Tsuji H. Oophorectomy predisposes to
degenerative spondylolisthesis[J]. ] Bone Joint Surg Br, 1995,
77(1): 126-130.

Son SM, Shin HJ,
amyloid—f3 generation by B- and y-secretases via autophagy
activation|J]. J Alzheimers Dis, 2016, 51(4): 1197-1208.

Rezabakhsh A, Rahbarghazi R, Malekinejad H,

Quercetin alleviates high glucose—induced damage on human

Byun J, et al. Metformin facilitates

et al.

umbilical vein endothelial cells by promoting autophagy [J].

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

CWEUE, T, W, 4

Phytomedicine, 2019, 56: 183-193.

Feng K, Chen Z, Liu P, et al. Quercetin attenuates oxidative
stress —induced  apoptosis  via  SIRTI/AMPK —mediated
inhibition of ER stress in rat chondrocytes and prevents the
progression of osteoarthritis in a rat model[]]. J Cell Physiol,
2019, 234(10): 18192-18205.

Fang EF, Hou Y, Palikaras K, et al. Mitophagy inhibits
amyloid—f and tau pathology and reverses cognitive deficits
in models of Alzheimer’s disease[J]. Nat Neurosci, 2019, 22
(3): 401-412.

Yao Q, Xu D, Li HL, et al. Berberine promoted myocardial
protection  of postoperative  patients  through  regulating
myocardial autophagy[J]. Biomed Pharmacother, 2018, 105:
1050-1053.

Zhang W, Wang S, Zhang R, et al. Evidence of Chinese
herbal medicine Duhuo Jisheng decoction for knee os-
teoarthritis:

[J]. BMJ Open, 2016, 6(1): e008973.
Rustenburg CME, Emanuel KS, Peeters M,

a systematic review of randomised clinical trials

et al.  Os-
teoarthritis and intervertebral disc degeneration: Quite differ-
ent, quite similar[J]. JOR Spine, 2018, 1(4): e1033.

T 110 0T R BRI A A ) 2
mTOR i B A A W R 2 ma )], R R BR - B 2 B
184k, 2019, 21(7): 1384-1392.

Liu Y, Weng W, Gao R, et al. New insights for cellular
and molecular mechanisms of aging and aging —related
diseases:

[J]. Oxid Med Cell Longev, 2019, 2019: 4598167.
Villaflores OB, Chen YJ, Chen CP, et al. Curcuminoids and

herbal medicine as potential therapeutic approach

resveratrol as anti —Alzheimer agents [J]. Taiwan J Obstet
Gynecol, 2012, 51(4): 515-525.
Xiao L, Ding B, Gao J, et al. Curcumin prevents tension—
induced endplate cartilage degeneration by enhancing
autophagy[J]. Life Sci, 2020, 258: 118213.
Lee JH, Ko HJ, Woo ER, et al. Moracin M inhibits airway
inflammation by interrupting the JNK/c —Jun and NF —kB
pathways in vitro and in vivo [J]. Eur J Pharmacol, 2016,
783: 64-72.
Yu PF, Jiang H, Liu JT, et al. Traditional Chinese medicine
treatment for ruptured lumbar disc herniation: clinical obser-
vations in 102 cases[J]. Orthop Surg, 2014, 6(3): 229-235.
Xia CH, Han XT, Zhang X, et al. Yigihuoxue formula
activates autophagy and offers renoprotection in a rat model
of adenine —induced kidney disease [J]. Evid Based
Complement Alternat Med, 2019, 2019: 3423981.

(Wi B 1 .2021-12-07  REAE R H 1 .2022-07-10)

(AL4h# FRE)





