5324 45 20 ) T LSRR S Vol.32,No.20
2024410 H Orthopedic Journal of China Oct.2024

HH R AR AP I R PR

MRE N, MR, #aE t, R

[1. VT Rg R S 25 Ko — M B EE B i i — R, TR 4500005 2. 7 P EE2G K2, TPHRE T 5300015 3. Ju R 44 i H IE B £ B
(MIEEEFHERS), MW 471002; 4. 7 PHrpEE2y KR sE— B EERe, | PERIT 530023 ]

E.: HE A B BOR KRBT U KR . AW BOEEOR | MBI BOR S, H L PR 1 S 8 5 O 4
SR RIS, T UER FUSUKF A B AL A 2 R AR AR . B AR W R A T A AR . HRTEE BT 2R
TELE S FUIAT BN 2 0 o A SO AR HAE DB i 9 B FH IR 72558, AHEHEN #41R 28 (intervertebral disc degeneration,
IDD) . HHER (spinal cord injury, SC1) &A= SEEZHLEIVFIE LB EIL SR . SHER (cervical spondylosis, CS) . #
HHEHR (ankylosing spondylitis, AS) . H ML | HHEL54% (spinal tuberculosis, STB) . £ HH (neural tube defects,
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Current status of proteomics in the research of related spine diseases // BU Xian—zhong"’, BU Bao—xian’, ZHONG Yuan—ming’,
MAI Wei'. 1. First Department of Orthopaedics, First Affiliated Hospital, Henan University of Chinese Medicine, Zhengzhou 450000, China; 2.
Guangxi University of Chinese Medicine, Nanning 530001, China; 3. Luoyang Zhenggu Hospital of Henan Province, Luoyang 471002, Chi-
na; 4. First Affiliated Hospital, Guangxi University of Chinese Medicine, Nanning 530023, China

Abstract: With rise and rapid development of proteomics technology, this technology provides an overall and comprehensive under-
standing of various physiological and pathological changes in the body from the perspective of protein level due to its advantages of rapid
screening and identification of specific biomarkers of diseases. At present, proteomics technology has been widely used in the medical field.
This article reviews the current status of its application in related spinal diseases, including intervertebral disc degeneration (IDD), spinal
cord injury focused on the pathogenesis and repair mechanism, as well as spinal ligament ossification and hypertrophy, cervical spondylosis
(CS), ankylosing spondylitis (AS), scoliosis, spinal tuberculosis (STB), neural tube defects (NTDs) biomarker screening and pathogenesis re-
search.

Key words: proteomics, spine diseases, pathogenesis, biomarkers, repair mechanism

1994 4 Marc Wikins " B Jg#HH “E A 4l
S v S AR Vi 225 N G wa RS L3iR7 €53
AR AEYFERAR . W AHBOARSE ' Bl
LR ARV S, it REHT AN R R R S8
FBLAAR PN B 1 J5 25 S RA R AU R SR TE AN [R] PR S T 4
PRI PR A TR SR SRS, SR HILAAR S S ol
P B S B A A Oy =X, IEX M E S i AL

DOI:10.20184/j.cnki.Issn1005-8478.100243

REAYER F DA T g B L SN RE T, e S R
WU P A il A B A | B 7L i R A T R Ak 4 1T
9N L a0 BT e L LA B B 8 A= Wb 7 0 45 H
Bt LU N A B R 22 i i A L]
RIZW St e Bk, i, ASOiEaFRA
AL B T2 2 IS R SR T 253

AEETR : FHE A RPFRES -TFAERE S (Ui 5 : 82405439) 5 Tl g H 122 25 Kop L S Sl 3 4 101 H (485 . KY-B0367-36) ; [ 5 [1 SR Fl2# 3L 4 35 H
(45 : 81760874 ,82260942) ;| FERMHE %151 H (45  HERF AB20159018) ;) 74 P EE 25 T 5 2 RF i 30 H (45 : GZXK-Z-20-21) ; A B4 v
[ 2Rl 2EAF T LA H (45 :20-212Y2083 ;2023ZXZX1003) ; | PHAFZE A 20 G1H -l 72 Bh 30 B (405 : YCBXJ2021009) ; 3% FHTT 2022-

2024 AR L PR 2RI E (R PG BRES 1 B AR AN

YEETIST: MRS, BUBERTSE 01, B i, W R A 10, PS5 o) AR BB R AT DGR O BE R S5 IR PRATT ST , (B T34 ) buxianzhong2021@

163.com
*BIEVEE A, (B 546 ) zym196395@sina.com
1858



5532 4 45 20
20244F 10 H

TSRS
Orthopedic Journal of China

Vol.32,No.20
Oct.2024

1 EERAFEFHERITHERRFREEMARDY

L1 BRI AL SIEEA YR IC YL . AL
il 73 #r

Ja B 5 4L (ossification of posterior longitudi-
nal ligament, OPLL) . W E AR TR A A
S H AL (ossification of the spinal ligament, OSL)
Pgpamh > o, i E A IEIE (hypertrophy of the liga-
mentum flavum, HLF) & — f £ & ) A HE B 48 9%
i, =R R B A | E RS R G
R, CHEFEEWIHEFEEMAIIRE . TR
HARE AT, ] I R Y & AL
il FHIZ W AR AR o

X OPLL J A REAZ I DT IS & 1 5
2T, A5 BoR OPLL g L+ (C-X-C
HFF) B4R 7 [chemokine (C—X—-C motif) ligand 7, CX-
CL7] KA, RIR7EB = CXCL7 B/NR AR T
OPLL # &, bR, CXCL7 AKFrIfEJ OPLL j
JER M AR, R, $E B A CXCLT K
-, T LAYESN OPLL WA ROR¥7 S ms 2o W17 7R
S5 DX OSL MINIE # B W) 20 2R AT 8 1 B 2
Br, WFRRE, A5G AL0, MRZIA B, Mt
R RPRA A B Al el i A R R L )
1. BN ES LA TOLF %5 & A K J b & 4%
FEAEH ., % HLF AIHE HLF (R AL TR 1412
W5 &I, 75 HLF i 2 R F 1 (eyto-
kine receptor like factor 1, CRLF1) #¢ EVA, [FIEHA %
B, 4 CRLF1 7] 8 /b J& 5 40 i P 5 AL 55|
LT i, X ] A& HLF B — R 7E 1936 97 5K
g o X HLF APEBE R IMLFIE” R4 ROWL ) 2
BT S REY , ORI BINHI R BA P REZ XIS
LSS H4#% HLF BOCHEZ P+ 7, X 4 e il
BEHHIEIRIAIZIE I B PR HE B E T BRIR LA
1.2 e BLRAE SR LIRS

HEM] 1B 1 7P9%  (intervertebral disc degeneration,
IDD) & —FRINVEHRIT LR R BLERL , KR
B, ORI TR, BEEFREC, B A KR TR
Wtz E TRz | BRI R, JEmTEsr K
FRAE RIS 1 AR EE A TR
HEM] BB AR KA 5 R R RIAE FHAILE, TR ARARL 3
il s MENR] SR AR A B A T R SR I e TE

Xof M 1) 5742 P B A% 2H 2L AT 2 1 B2 BORKS
W, 2R SR, ZHEAEAMNTERILEEZALIDRE,

WA X Y ol FEMEN] B2 PERERZ A 208 BIF, Of
TN 5 38— R A HE ) SR B A AR AR i
— WIS A IR, iR A HE ] 58 A% A0 S SEAH
KA TILT Bif§-3 #8H 1 (inflammation—re-
lated autocrine factor Chitinase— 3— like protein 1,
CHI3L1) . #AAEANE A & st Gl 22 IR/ 75 AR R
F1 (serine/threonine kinase 3, AKT3) g3 #E -4,
IFA g e it AKT3 {5 5, n] il HE% 441
CHI3L1 ik, XHHEMRELAR M AAR R PRI e —
TETT P BT o R, — HOBUNICRT Al 2k 1] 5
T2 AE A AR AN K SR RO, PRt ) £
A ERPIRS

1.3 HRES A SIE PRI

B HEH15 (spinal cord injury, SCI) J&—F &
HOBERR, TR AP, TR HR BT )
M E VR R TS AR —E B A
PE S R, X R A BB B AL AT IR A HL PR )
AR IR s U SR e 2%

SCI AFIE S SRl 2 e AN M A o qii 1, B4
R A RE R AT . AR LR SN AR 28 20 i
IWFERG— RV, SR S B AR5 5 192
YA B AR B IRIE AE o XF SCL 1 J] L T % B K B
TP E AR, 4550 BoR#MARL /> €31 I
WHEN . MIEFRREN S 2 M E A TER RS
W, HERWRILEW KAAERN . IREFAS. A
M ESE A LEYIPER s AR A, SCT R R
R 28 SO AE MR SIS (] SRR IR SCT AR
SRR AR ICH) . e SN T RE ANV A D) g
K

SCI W TR 22, WIRMEDRAP I TR0 2 vl 47
MRS B, BRI 2 n =N T4, S
S R SRYT Y R TR AR ] T A0 B A
D5 AR SE T AR LA A 7 d S AT A AL
Br, SERBL, e ST A M i S R S R
A PRGN TG E R R AL, BRI
PR RER 2T O 12, /0 I B A
i RIE R ™ — TR P BT A B R
R AIAY T R LXR/RXR Sk 1 5 0V 15 538
RPN T B L T 3 P O i AR 1 REAE S AR
FH T AR R A v ] Ne— AR A R A
AT MOA “MB1fi” HIIEEERZIERE 3 321k, {eut SCI
JE AR IR P, PRI, A RORAE SCT ik Bl
FEEF 5 A IOUL A W) A BT 1) A8 A PR R A8 S 4
HEAEH
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2 EBRAFEBFFRXERBT R

2.1 SMER A YrbRiC Y o e 5 AL 234

#MER  (cervical spondylosis, CS) £ UL F 40 %/
DA b B g 4R AR, AR I PRAEIR T 23 DA o 22 AR 2R
(cervical spondylotic radiculopathy, CSR) . H#Ezl ik 7 |
HHEAY (cervical spondylotic myelopathy, CSM) , 32 /g%
WA RIREGTE ™, AR, FeE 50 2 L1
NAE 2 25% SEAT SHES S slA 1o SR 2, 1T 60 %
P ANBEER G 50%, X4 BE BN K
ot R TUHE T il =, B, X =AYb
AR5 16 S R AL AT A I

NERALAE 2 WX CSR 5 1E B MG 217

HEHFT, KRAFEAAMGURE A PURE AR
B 3. 4-FRIIR N IR B BN A R AE CSR LI
SR RIK, NN ENTRIEHR fEHE A m CSR $1kid
FErP AR ML bR Y, RN R MLFIE A &
PEBUHE R B 1] [F]HIE CSM %Ak 1) BLIB1I2 I 2 11 40 2
PREYIBEATITSY, BT TR G R . £
YEEHEE A 1 R 2RRIE R 42 5F 89 M2E R
F, S EE U B CSM & AH DG 1B A 5
W, MhAERGE . BEMRG . MPIIEFRG ™, L
00 A X — R0 £ 2 R CSME TR A AL i) sl X ik
foetli e T2 WHR IS ARG . SR, SC THES K
B SRR R D) KR A RV SUHES R Y AR 1 2H 2T 90 R
DARCHGE , AT AP
2.2 SREMEEAER BRI S AL 2T

ik H B FE R (ankylosing spondylitis, AS) FJ &
L LR AL IR | e IR R DA S B R 45
B a2 AS B R . BT R
5% AS F BRI rP 40 R A A 35 sl LA SR A SR AR
PRHF, HCAEZEA T BRI T2 &
S ML AT BEIE AL AT

XF AS [ B Ag e N BEA TS R S oA, AR
R, A8 AS AN ML A L R AR e
F 90AAL, JEFUHIHE AR 1. Rho HISCH HIM M
2% ZEFEAG LN, AR RERE RS ST
AS BRI AR B0 X AS AR BELTE A FE N RELIIE
BFEHAT RS EATUIT, GO, TE AS IBHH
BELIIE A8 7 I TP LA 3R 17F 8788 | SRR 1
HEsmEaER C FmRik, JFMENRIEREE. A
JEI3EFE . AMABOEE R TTRES S AS MRS REIE A4
PR P DMt I AS HBE CUET SERTHE TN
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LR SEIRERTT, WM IR “GE” B4 R B rh = B
ISR R B .
2.3 BRSO S E 5 R AR

B 45 4% (spinal tuberculosis, STB) A R
FERARRINE | AR AR e . 2R, HIRYY
TG, T S ECE R O RE . R
WEAR 20y, e = > rRL, XHR AL
il RS W AT AT U LB,

BASLAF PR STB B SR IE R RSP I
KT EBA b, 4R KB, 18 STB g ZHk
H. S100-A8 FE . S100-A9 FH B i, HAIm
PLHIATRE 5 I R =17 15 Sl B A A W {5 58 A 5
RAE . AWE ., B TEEYIREA G, — T A5
PR B, IR ] REJZ 12 Wr STB A
BEELEDIAREY 0 Xu 5 Y X) STB L #1741
HHAETRE, ARSE T DA (R B-245p Bk, K
Jii 4 J 2 U 9 Al C-X-C JE 7 R Ak P& 10 45
42 PG e AHOCHR 11, B0 HC AT 3 3 o A PR R I
JLHE A HRGT LS AL 0 B AT R s, WA nl ARy STB
TRITRrTAE AL
2.4 B A YARICYT e 5 & E PRI

H D EEE A PEB MY (adolescent idiopathic
scoliosis, AIS) FHRATHEHEHEMIZ (degenerative scoli-
osis, DS) & T H AW B 1L = 4EmpIEung, i W
BT EM LN, ERREREN 05%~52% ,
JUEE Y ALS TS SO R R O I KU . SET
S MREZWTBEN, Hd 60 2 LU EAREAL
TR RN 8.3%~13.3% , Holfi AT AR & B o v i 1
i MMM SE . BT, SRR
FEMIES (¥ 1 FH AT R Aok & L ALS 5 DS W% Bh P2 7
FEAR A I B AL i AL R g

Shen 45 ™ Xt AIS (8 5 1IEH (B LK BEAT 8
PRI, 25000 AP e e 1 1. F A
PEBTE 7i3E 1. Ras [FIRYI M 5T A 45 42 Fh2E
S, IR HATE R AIS B EA WbRic Y .
— TR FE LB, 7E ALS tE A 2 2URE I b
B R, SRR B G PR RJH T g 2
5T AIS Wi 2 . Zhu 55 P9 SRR H 412
BORXS DS & R E A I AT 22 5 4 0
e, SREH, CEAMTMHERERNTR L, C
FAREA ). WEZHUREEAH T, HAm L AT
RS EEM A R . A RO . R
FIRER S5 A S E Mg A G
2.5 M BIER AR $E S R A HLTITE
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ﬁ'T}_f (splna bifida, SB) IE}EFI ﬁ{]ﬂ%lza (neura] perspectives for large population—based studies [J] . Nat Rev Gen-
tube defects, NTDs) E/‘Jﬂi () ﬂ%éﬂ , 2018 ﬂ:xj—:&ﬁ il et, 2021, 22 (1) : 19-37. DOI: 10.1038/541576-020-0268-2.

P NTDs A3 1.45/07, WEEDRIGYT il RE 2§ 3L
TRORESE . BHARIE . M FRK SR — RS RRE TS
KL, X5 T NTDs AEWbric i vt 5 & AL ko
HATE IS L
LIRA 3 1%%%@@%&& (spina bifi-
da aperta, SBA) i HIZ%2 11, 13d (E11. E13)
HIEH 2 RINEE A LR 00T, g5REeh T
66 2R EA, Hof 38 Mt HiE, 28 MR iM,
FEIN Ay ik BE SO P 22 5 8 (VA S4B ) NTDs =R
%%ﬁu% X NTDs 22 ) L LA S R BRI G Al
TTEARH AT, 4558 &8, 7F NTDs 2Lk
ﬁ@%ﬁﬁmﬁ%éﬁ%ki%ﬂw Y G A
W R e S A O, FIRIE R, FEHE
NTDs R B PR 22K SR VRGO T Hh & 5 PR S R Tt
RN R C IR TUZE ARG HI R 2 Fi
#HARHE H B-100 L3Rk, IFIANEE 3 A YtraE
WIARZE G LA R SR — 1) A A AR A s R W 1
PE D HA B TR A PR A

Kunitz

B AR DL SR 2 R H S
W AR AL . RS WA R AT ik i R it T
B, HriE A sm= AR 2 H E B A Ry
AL APE AR SCER A SE S2 i — B 2L, Bl 1%
WA R AR LR, C3A— R E LA
FERCR . BRI, H AT S BORTEE A A SRR 1 1
mﬁﬁ?@ﬁm&,%%%%ﬁﬁﬁﬁﬁ%$aﬁ%
AHOCSCHRTE /b, X AT 8 5 ARG I AR 1 A5 4TS b
ARG, 2 ﬁ 55 SEBRIG R AT A AE BR 22
ISR (EP AL N i E S S E R e a N DR N TSR S SIS
FERIIZEHTRA 18 HNZ A F AR B HA B
ST A EE RIR AL e RS s T, R
ZPRRINSYT I B, JHEshE Rt — 2
KIETFA AT e s R 5%

[1]  Wilkins MR, Sanchez JC, Gooley AA, et al. Progress with proteome
projects: why all proteins expressed by a genome should be identi-
fied and how to do it [J] . Biotechnol Genet Eng Rev, 1996, 13 : 19—
50. DOI: 10.1080/02648725.1996.10647923.

[2]  Suhre K, McCarthy M1, Schwenk JM. Genetics meets proteomics:

[3]

(4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

Gonzalez—Gomariz J, Guruceaga E, Lopez—Sanchez M, et al. Prote-
ogenomics in the context of the Human Proteome Project (HPP)
[J]. Expert Rev Proteomics, 2019, 16 (3) : 267-275. DOI: 10.1080/
14789450.2019.1571916.
XN, SlEHG, HhEide, S A R4 A Rk B R BEAR
1. HESIE MRS, 2020, 28 (5) : 435-438. DOL: 10. 3977/j.
issn. 1005-8478.2020.05.11.
Liu HM, Liu HY, Ma XF, et al. Current application of proteomics
in orthopaedic field [J] . Orthopedic Journal of China, 2020, 28
(5) : 435-438. DOL: 10.3977/j.issn. 1005-8478.2020.05.11.
Tsuru M, Ono A, Umeyama H, et al. Ubiquitin—dependent proteoly-
sis of CXCL7 leads to posterior longitudinal ligament ossification
[J]1 . PLoS One, 2018, 13 (5) : €0196204. DOI: 10.1371/journal.
pone.0196204.
T e, Wi, e, 5 . NHE SR B AR I RS
EJRE (] . b ESFIE AN RE 4R A, 2017, 25 (11) : 999-1004. DOI:
10. 3977/issn.1005—8478.2017.11.08.
Ning SL, Chen ZQ, Ma XL, et al. Current basic and clinical re-
search on thoracic ossification of ligament flavum :a literature re-
view [J] . Orthopedic Journal of China, 2017, 25 (11) : 999-1004.
DOI: 10.3977/issn.1005—8478.2017.11.08.
EAIF, sk TE, AR, A AU MU RN A Pl A A R 2R
JIEJEE 55 1E 4 AT 2 (W) A 2 11 BT aRak 28 5% ()] . PRI ZU T AR
B9, 2023, 27 (35) : 5589-5595. DOL: org/10.12307/2023.587.
Wang MS, Zhang Y, Zheng ZH, et al. Differential protein expres-
sion analysis of hypertrophic and normal ligamentum flavum in pa-
tients with lumbar spinal stenosis with Qi deficiency and blood sta-
sis [J] . Chinese Journal of Tissue Engineering Research, 2023, 27
(35) : 5589-5595. DOLI: org/10.12307/2023.587.
BUTAR, Ak, sRBERE, 55 . Mt i Bt i AL R i 22 S R 1
2EWF5E ()] TP E 418 TSR, 2021, 25 (17) : 2625-2629.
DOI: org/10.3969/).issn.2095-4344.3202.
Hu WD, He JL, Zhang LS, et al. Differential proteomics study of pa-
tients with sternal ossification of the ligamentum flavum [J] . Chi-
nese Journal of Tissue Engineering Research, 2021, 25 (17) :
2625-2629. DOL: 0rg/10.3969/j.issn.2095-4344.3202.
Zheng Z, Ao X, Li P, et al. CRLF1 is a key regulator in the liga-
mentum flavum hypertrophy [J]| . Front Cell Dev Biol, 2020, 8 :
858. DOI: 10.3389/fcell.2020.00858.
RMIR, I, SRR, A5 RSB AL BB AR TR e
WFFE U (7] . v e 15 2 24 5k, 2022, 28 (9) : 657-663. DOI:
10. 3969/j.issn.1006-9852.2022.09.003.
Song CC, Ran B, Zong Y, et al. Advances in research of the mecha-
nisms and bioengineered scaffolds for disc degeneration repairing
[J] . Chinese Journal of Pain Medicine, 2022, 28 (9) : 657-663.
DOI: 10.3969/}.issn.1006-9852.2022.09.003.
ﬁﬁy\ff), WA, VREEZR . P 2GR HE ] AR AR 1 2> T HLR BT
T EFFE SRR A, 2022, 30 (1) : 44-47. DO1: 10. 3977/j.
issn. 1005-8478.2022.01.08.

1861



325520
2024410 H

T EBTESR RS
Orthopedic Journal of China

Vol.32,No.20
Oct.2024

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Yuan ZZ, Yang Z , Xu HW. Molecular mechanism of traditional
Chinese medicine in the inhibition of intervertebral disc degenera-
tion [J] . Orthopedic Journal of China, 2022, 30 (1) : 44-47. DO1:
10.3977/j.issn. 1005-8478.2022.01.08.

Rajasekaran S, Soundararajan DCR, Nayagam SM, et al. Novel bio-
markers of health and degeneration in human intervertebral discs:
in— depth proteomic analysis of collagen framework of fetal,
healthy, scoliotic, degenerate, and herniated discs [J] . Asian Spine
J,2023, 17 (1) : 17-29. DOI: 10.31616/asj.2021.0535.

Wang R, Xu C, Zhong H, et al. Inflammatory—sensitive CHI3L1
protects nucleus pulposus via AKT3 signaling during interverte-
bral disc degeneration [J] . FASEB J, 2020, 34 (3) : 3554-3569.
DOI: 10.1096/1).201902096R.

Liao Z, Li S, Lu S, et al. Metformin facilitates mesenchymal stem
cell-derived extracellular nanovesicles release and optimizes ther-
apeutic efficacy in intervertebral disc degeneration [J] . Biomateri-
als, 2021, 274: 120850. DOI: 10.1016/j.biomaterials.2021.120850.
JEI, ZETIAE SRR R G 1 R T AR L RS
PR (0] . P 8 AR 2 A, 2018, 26 (4) = 336-339. DOI:
10.3977/j.issn.1005-8478.2018.04.11.

Zhou K, Cai WH. Current research on the crosstalk between au-
tophagy and apoptosis during the process of secondary spinal cord
injury [J] . Orthopedic Journal of China, 2018, 26 (4) : 336-339.
DOI: 10.3977/}.issn.1005—8478.2018.04.11.

Liu S, Kang Y, Zhang C, et al. Isobaric tagging for relative and ab-
solute protein quantification (iTRAQ)- based quantitative pro-
teomics analysis of differentially expressed proteins 1 week after
spinal cord injury in a rat model [J] . Med Sci Monit, 2020, 26:
€924266. DOI : 10.12659/MSM.924266.

Yao XQ, Liu ZY, Chen JY, et al. Proteomics and bioinformatics re-
veal insights into neuroinflammation in the acute to subacute phas-
es in rat models of spinal cord contusion injury [J] . FASEB J,
2021, 35 (7) : €21735. DOI: 10.1096/j.20210008 1 RR.

Liu AM, Chen BL, Yu LT, et al. Human adipose tissue— and umbil-
ical cord—derived stem cells: Which is a better alternative to treat
spinal cord injury [J] . Neural Regen Res, 2020, 15 (12) : 2306~
2317. DOI: 10.4103/1673-5374.284997.

Li Z, Hou X, Liu X, et al. Hyperbaric oxygen therapy—induced mo-
lecular and pathway changes in a rat model of spinal cord injury: a
proteomic analysis [J] . Dose Response, 2022, 20 (4) : 1559325822
1141579. DOI: 10.1177/15593258221141579.

Liu W, Tang P, Wang J, et al. Extracellular vesicles derived from
melatonin— preconditioned mesenchymal stem cells containing
USP29 repair traumatic spinal cord injury by stabilizing NRF2 [J] .
J Pineal Res, 2021, 71 (4) : €12769. DOI: 10.1111/jpi.12769.

T, A, W, AR R R S E g S (AR A
WESE (] . &FHIBF 52, 2023, 48 (4) : 399-403. DOIL: 10.13702/j.
1000-0607.20211401.

Wang N, Niu R, Chang SY, et al. Study on the correlation between
the thickness of superficial fascia at Da zhui (GV14) and cervical
spondylosis [J] . Acupuncture Research, 2023, 48 (4) : 399-403.

1862

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

DOI: 10.13702/j.1000-0607.20211401.

Lv Y, Tian W, Chen D, et al. The prevalence and associated factors
of symptomatic cervical Spondylosis in Chinese adults: a communi-
ty—based cross—sectional study [J] . BMC Musculoskelet Disord,
2018, 19 (1) : 325. DOI: 10.1186/512891-018-2234~-0.

MRAL, NRER, VR, 55 . S PRI 2R S A A 1003
PSR 50T (1] h R ST ARESE, 2024, 28 (4) : 535—
541. DOI: org/10.12307/2023.844.

Bu XZ, Bu BX, Xu W, et al. Analysis of serum differential pro-
teomics in patients with acute cervical spondylotic radiculopathy
[J] . Chinese Journal of Tissue Engineering Research, 2024, 28
(4) : 535-541. DOL: org/10.12307/2023.844.

NRAL, MRER, VRS, 55 . R B YESUER P 15 6 RS S
M3 25 58 A= 50HT [0] . PR T RIS, 2024, 28 (11) -
1704-1711. DOI: org/10.12307/2023.197.

Bu XZ, Bu BX, Xu W, et al. Serum differential proteomics between
developmental cervical spinal stenosis and cervical spondylotic my-
elopathy [J] . Chinese Journal of Tissue Engineering Research,
2024, 28 (11) : 1704-1711. DOI: org/10.12307/2023.197.

SKEE I, HOBIHE, PNPE . ok BV AR SRR L R S 25 IR 45 it
SRR ()] . P 25 B 4z, 2022, 38 (12) : 1761-1766. DOL:
10.12360/CPB202203091.

Zhang SQ, Shao FL, Sun Y. Research progress on pathogenesis and
drug regulation of Ankylosing spondylitis [J] . Chinese Pharmaco-
logical Bulletin, 2022, 38 (12) : 1761-1766. DOI: 10.12360/CPB
202203091.

Yu Z, Hong X, Zhang X, et al. Global proteomic analyses reveals
abnormal immune regulation in patients with new onset ankylosing
spondylitis [J] . Front Immunol, 2022, 13 : 838891. DOI: 10.3389/
fimmu.2022.838891.

TINGENS, TRTR, R, AF O B A SRR FELIIE L0 22 5 2

FAZH AT ()] . B o P BE 25 R 242441, 2015, 31 (5) : 412-415.
DOL: 10. 14148/).issn.1672-0482.2015.0412.

Sun ZL, Xu X, Wang L, et al. Differential serum proteomic analysis
of ankylosing spondylitis patients with damp—heat arthralgia
spasm syndrome [J] . Journal of Nanjing University of Traditional
Chinese Medicine, 2015, 31 (5) : 412-415. DOI: 10. 14148/].
issn.1672—0482.2015.0412.

Wang B, Shang R, Yang T, et al. Evaluation of clinical outcomes of
one—stage anterior and posterior surgical treatment for atlantoaxial
tuberculosis complicated with neurological damage [J] . BMC Mus-
culoskelet Disord, 2019, 20 (1) : 148. DOI: 10.1186/s12891-019—
2539-17.

BASL, R AT, & T E AR A L R
B LI 22 S 2 0 R M SRR AT (0] . o A R B A
2022, 32 (9) : 814-822. DOI: 10.3969/ j. issn.1004-406X.2022.
09.06.

Lou CL, Ma HB, Ren ZB, et al. Screening and functional analysis
of differential proteins in peripheral plasma of spinal tuberculosis
patients based on proteomics [J] . Chinese Journal of Spine and Spi-

nal Cord, 2022, 32 (9) : 814-822. DOIL: 10.3969/ j. issn.1004—



5532 4 45 20

TSRS

Vol.32,No.20

2024410 H Orthopedic Journal of China Oct.2024
406X.2022.09.06. 1565. DOI: 10.1016/j.spinee.2022.04.005.

[30] Lou C, Liu J, Ren Z, et al. Analysis of the value of serum biomark- [36] Zhu Y, Han S, Zhao H, et al. Comparative analysis of serum pro-
er lbp in the diagnosis of spinal tuberculosis [J] . Infect Drug Re- teomes of degenerative scoliosis [J] . J Orthop Res, 2011, 29 (12) :
sist, 2022, 15 : 4915-4926. DOI: 10.2147/IDR.S377182. 1896-1903. DOT :10.1002/jor.21466.

[31] Xu G, Xue J, Jiang J, et al. Proteomic analysis reveals critical mo- [37] AigHa, T IRk, 112 [ . 54 20005 B AN & e L AF o o
lecular mechanisms involved in the macrophage anti—spinal tuber- (1. HEEE &AMy, 2021, 35 (11) : 1368-1373. DOL:
culosis process [J] . Tuberculosis (Edin) , 2021, 126 : 102039. 10.7507/1002-1892.202106052.

DOI: 10.1016/j.tube.2020.102039. Zhu HY, Wang LL, Ren AG. Research progress on the etiology and

[32] Peng Y, Wang SR, Qiu GX, et al. Research progress on the etiolo- pathogenesis of spina bifida [J] . Chinese Journal of Reparative and
gy and pathogenesis of adolescent idiopathic scoliosis [J] . Chin Reconstructive Surgery, 2021, 35 (11) : 1368-1373. DOI: 10.7507/
Med J (Engl) , 2020, 133 (4) : 483-493. DOI: 10.1097/CM9.0000 1002-1892.202106052.

000000000652. [38] 7R, ZEEAH . AR 2 bR RIS A2 ] s it PR i i 22

[33] LM, HIRAR, s, A5 IR TTHEA RO 2 AR el v 2 - WV i 4 BRI 22 S A BT (0. P B SR A,
M ZE (] . EBFEAN L, 2021, 29 (5) : 385-389. DOI: 2019, 48 (4) : 315-319, 323. DOIL: 10.12007/j.issn.0258- 4646.
10 .3977/}.issn.1005-8478.2021.05.01. 2019.04.006.

Wang C, Yang YL, Yuan JB, et al. Factors related to coronal imbal- An D, Yuan ZW. Identification of differentially expressed proteins
ance after surgical correction of degenerative scoliosis [J] . Ortho- in sera of pregnant rats with fetuses having neural tube defects us-
pedic Journal of China, 2021, 29 (5) : 385-389. DOI: 10.3977/j. ing isobaric tag technology for relative and absolute quantitation
issn.1005-8478.2021.05.01. [J]. Journal of China Medical University, 2019, 48 (4) : 315-319,

[34] Shen N, Chen N, Zhou X, et al. Alterations of the gut microbiome 323. DOI: 10.12007/}.issn.0258-4646.2019.04.006.
and plasma proteome in Chinese patients with adolescent idiopath- [39] Yan X, Mai L, Lin C, et al. CSF-based analysis for identification of
ic scoliosis [J] . Bone, 2019, 120: 364- 370. DOIL: 10.1016/j. potential serum biomarkers of neural tube defects [J] . Neurosci
bone.2018.11.017. Bull, 2017, 33 (4) : 436-444. DOI: 10.1007/s12264-017-0154~x.

[35] Wang Y, Li M, Chan CO, et al. Biological effect of dysregulated (WA :2023-09-30 &0l : 2024-05-23)

LBX1 on adolescent idiopathic scoliosis through modulating mus-

cle carbohydrate metabolism [J] . Spine J, 2022, 22 (9) : 1551-

(R PP 5. WREE, L))
(ARG THE)

1863



