* 290 - E Prg Beg ek 202349 H 4544 % 4553 IntJ Orthop, Sep. 25, 2023, Vol. 44, No.5

=

BN o Sl A R i 3 7 iR RS O

HEM AE RBEIE AR

HWE FEMNORE—FAALEREE=ZL4H LRI S N F AR kB, ELARNLETAGEE
X%, BN ARETARH, B THEGERZHEATGRSG, FEMNGOEL TR EIARBEALY LT, ™
EFHHABER P TAFRRFTEBIS, BT FZEF L7 R0IRERAR, RFREERKIEFRIT0F F & ki,
AR REETTEEG AN, AR R AR B RG T2 T A, 3% XsE A AN Y 3h A5 4] % 7 %
BRI R AT 2R

KR AAENY ; SRR EEG R AR SR

DOI: 10.3969/j. issn. 1673-7083. 2023. 05. 005

AL ™ R — ok B DA OG22 B A1 B 1A
FILEZ 5892 BB, H TR T T A BE 58
2 WURR PO 1) B2 2 BL, 30 5 2 4k S 7 s Wy T
AT R SRR AR R . RSB 1 K SR,
A o B AT LR S A B, L nT DU s LA
PN P B A Ak A RE AR, H R I JC— M 3l P s R n]
PS8 2 05 N A LM 58 B2 i ko i A, A Ik
T S5 8 s AR H AR A AT 5 A B A A A i
7 ik Mo A X A A 0 ™ 3 — 5 DA LA S
TG, AT 1 Bk R A 2, 4 SR A R
HE T I PR T AR AR Y 25 MR S O R A
Wy IV e 2 40y A1 300 ik e o A P AR AR SR A 2 2
Yo, WERSINEMSIE R, REEEEL T R
A AEMY, X RO E 2 TR EUR N R &
FHLH, BRAEfAE, BomCRUIE, Hir2 4P a
G108 4 5 HAl R G RE R A, H Al AE B Y
T IEA PR SRR TS 07 ik 2 R AR
I [v1) W FE (] 5 5 32 % 5 I sl W R A 1) A I
VR 22 B A B R0 2 FE B RO i SR B, I
SRS 1A 2R A A o™ 2 2 4 A o AL o i B e
H T S R, EH A2, XS
KA I RIS CE R AR, i TR
FHOGH A PR A Ji, it 5 P9 2 BRI LA

SATH - VA B N SRR SRR BIBTE (2020040 ), (LT
A I 2 BRI B E - (2022-197 )

YEF A 2 030001 INPERJE, INPEERIKY (HBIEE ., Q%) ;
030001  INPEAJE,  INPHEERLREST B RE (R . #at)

WA - B’ E-mail: 22bb2005@163.com

B X 3 KT M S 7 1) ik [ 44 4 3 A AR
EATHE LR A 5T b HL A A L A M, AR SOX
T A SR 55 A IS 1 O A A T 2 A A TR o i
LT T RS, R AR TR S %,
1 ASAMEFSHFR
L1 KRR FRR

B FEENEY RO EE - EHIAN
SR KA B PIAHE B kR R, R R
F 0T DL ik 25 A AR T I AR AR AR R A2 K 2
(MT2) P85 22 24536 AL B 1 (MAPK) {55
W% A C (PKC) 55 i 4 — &R 9 &
e, Z5REFEHE T4 (MSC) (8 5 401431k |
BCH AL G DL R N F R AR, 5
HARKEZBE®EIMEY, Wik, #E014 2
W B W R P9 R B 2k MT2 K 3% S8 A0 3
REAL DL AIF 5 A 0 1) 1 2 2 AR D B R
FAMRBORHLE. B ATREIR L B oW i R R
IR R T vk A, A ad % 22 45 BUE SD KR
T PN T S A PR 3 A2 AR B 2- R N- Tk
Jfie (Luzindole ) 175 1 B HE 1 w5 B2 15 in i) 55 A% ]
WESIL7/E RN = B oSS B k= N
TS EE T R R ek A RS o VR B, 03 A e R
C57BL/6 /|y LAl 58 22 76 ALl AH OC NAT JE R 5 5
FEAU ™ SRR, SCRE W] kG (250 S R
KRN o H AR K T4 58 32 19 & AL A o 4 B
A7 5 i 3 Bh W A AT E— 2B 5T

MEW R R T AN ERERZ —, S5
BREAUFEAEM, T 5 ZHAE &R



[ br B B Ao 20234F 9 H %44 % %5 5H] IntJ Orthop, Sep. 25, 2023, Vol. 44, No.5 « 201 »

EHACR AR &Y, BRI SE R RS
BEERRF MR, AT RBRE R A
M BT B oAk, FESC RS Pk MY Sh Y, AR
Mt kmR S E e Y, R LM, BE, B
EOMSHEASMELWS SRS TR, @
b E T TG 2 3K K BT LA i o AN ) 7
T HE ANt e U RS 5 s W A AL IS AT AR 1
247 e 3 A N ]

KAV 5 X By Py A5 A v A 0 B R IR
FREANRE iR AT 3P, X T AR
A ™ 5 14 AF 58 HL A TR 3 S, AR ST I AT LA
G BE R 2 R B TR 4 R A T i, RS O b R
TR AR BB ST U R R DGR A6 A G
1.2 MM o MUEAE A

LT B0 4 R HE 55 LK 2 A A S i LA R B
PEFT M, M B HE 5 L = K s, B A
T 8 2 B BT . 7 RS AT DA AL
AR UM g 27 R A B SRR, SR BRI S AR L
Wi XER W LA EREMN, REEE
BB AT R 7E B B P A R T, B
0] et 22 JUL PR 22 3k A 2 T DL A e S L VS A4 28 o 2
&5, DI SO A BRI U2 A Sl ME 55 LA 2
ST A R #E R AT DL OHE 5% S ALY TE g DA
JA R RS kAR . I T TR A AR Bl ) A v A )
R JCVE )iz i o M0 P b 2 K A 25 2 30N
P24 0, DR B ) A 5% LA T S b SE K AN
XU HE 55 L g 2R Al 2 B e A i T i, T DL % AR
A RN A VR R A . MRS R, T
A K -BL (TGF-B1) AT LAk A8 LA P4 e Dt 2
F& i, A el s LR AL 3k s RE ), X s Al
DLk S5 S o L h Ak iy H g MY il ot 25 i
SRS T , AN Zh ) R 2 L I T RE
SE RIS AR & R o B AR ) R AR R —
1.3 KA TR

WF 58 % B, 4 /0N BRI 480 A 3L VS B 40 B
P Notch {5538 FH SZ A, X 2 RBURGHTATY
TR EE RS, FHERES 228, & B
AN . B, K42 C57/BL/NRUE TR
AR, WA /NR S R A A E A A I
ZAEMEIR . Rl HER B JHEIR SR E, X AT
BRREA MR, BAETE L, 4
B AT 00 o ) R s B A P B R A AT T
I, 7E VR 2 AN (6] I 0 R AT AR AR AL B, & R

B AHR " H i, KRR S R B SO
5T A R L, RAESE B R PR AR A
WA . AW E T RN, MRS
LR — A 2 A I A0 IS S S P R
W, LT, H 5 kR SR 2R w21, 4
YERA —E M,
2 HERRIEMFES AN
2.1 HAEMAN Fy 5k AL A

Bl 25 T AR B 28 R SR R R, R
FE e W R mh 20, E N W Xt
TNy, 22k P R R I IR) 2 [ i 77 =X, 7
AN A S5 AR R B T AT ARAT AR E B AR A
i, 38 Ak P T EA R AR A AR A B
KA JE B R (R By 4, 3 RE mT DL S 45 4
A ALY, BRI A HEAR S5 4 a8 SR HE S5 L
AR A 5 R T R R A AR A AL
XPFIE . R, Z2RAMEZIIHE
S H [ AR Y 22 6 [ E B 7 2R AT R
R S50 58 A e, X Ry e AT i
S H M N B AR T, 23 3 R Bl A AR B A ity S 4 AR
IR/ T D) B URCAIG, AT S S PR AT 0 AR
MG IR B, JRIFR T ARIGITRCR A R AF AR 1Y
AR T 2 T O ) 4 1R AR SOHE R (1] il
G, HERIE A2 DI REF A K220, AR T X
FEA™ Bl WA A B WL o 75 38 AR A S Il o 7 =
AR R B — S R BB 1, sh A 2
PRAF— 8 P HER] BT R, 3% A5 A AN ALY
52 R g O, ) ) 22 P ] 3 7 e KRR B R B
THEAR R A KRR, AR T S B R A
A KA 120,
22 AZEHAGAER

Il R b &8 53 T A AF 4 A B ALY CALS ) A&
R IR BN Bk A AR B ROR XS AR, XAl RE S
AIS KA R JEA Ko RS BEVE N M2 R —
53 %8 B RS [) T A 1 WL PR A 20 A7 25 K5 At HL bl 3 1y
P, DORGERE A RE R R A B R, B
it ZGUtels, B2 ) KA1 & Wk Ew
FEM Y, i IR 4y i R B F 00 R i J% i Bz BT Bl i
TAEEEM G, BN G IE B 5 S, 282
HH B B Y P R BE R T A Y
BEER A3 AE K E B AL ROk Mpk L, SE S
PR, BN EFESE G, iy E s
M R B, X AT fE T A R S R e A AT TGk 4



* 292 - [

=

RE BEAE R 202349 544 % 495 IntJ Orthop, Sep. 25, 2023, Vol. 44, No.5

FroF- i 3 30 P IR ARk B 2 SR PR B R 1 R kR
5P 28 T AR O i i R IR AT DA N Oy R T o
T A RO B LR, X6 ph 28 D) RE S S 3
A R BAF 5 o EE
23 FMAER AL MR TR T AR

Iy HE i) L 285 ) 1) 0 R 5 58 B P AR B T X
FEAL 0 1 0 SF- M7, A SO X R X AR ZE A, B A
FREE W S AR KR WME 23380 7 A B
N BT S A A O AR S ) i A R
I ME ST T, IR BRI i e — A T A G
WA RO UE S A . WFSE R B, TE IR A — b
Jh B, SR FHAS 6] A B 6T it B 52 3% ) 5k 1 R G5
Wil AN [], 4 B A R T R AT DL 3 R g ) B
BN W, R0 A S A B TR SO R R
HIRBA I B0 1 I A b b A ] ™ A 750 ) 2 ST
1 A P A L A

P rh JUERCE R R B T REHEAR S5 HE S AR
AR A KB I, 2 0 23 5 A B HE SR
() % 8 . A 3 R SR 2 v g Rl A2 S
MEAR SHE =5 MR & T AN R R D 34 18 oy ) 2 1 A A
PR, Tk 3 R I 4 g A AT B % 2 A
AME S AR ET i R b e Bl 5, I HE IR R B &
BT, WA AR, B 2o BB AR T
PEREAHEARTE S, X AF A I R b R P A R
B FBLY I T AR R B A AR R Ak, X
LR (TP o8 o N VA S N D 2 (3 iR
Y LUBA DR A 2 rh Je B AR AR, B R
(A HE 5 AT DA PRIE A 28 v S i 119 52 R
3 ERRBEHFSER

AT R HL 2 Ay, B ETR o W
W, B A R Y vk B, S E A R A
MY 5 X REY], ZRGESEENS 25
FARHE] LIS E A B AR A, Ao E I R
& 3 B 43 BT RIS P s 161 7 4 R R A G B O
(GWAS) K3 T VFZ 5 A 0N T 58 A0 OC iy 5 K]
AR S o g B TR G e e B, X T
AR SR R S R A T AR A A A
KegrF B AL, 22 F AT bh 38 o i B g 8 R
XoF IV i %) 32K 4 5 DA o7 o 26 A Bl o0 B[R] R I
A 2 70 5 5 5 vk — e T WOk 5 PR T E W E
AN ™Y 2 A A 3 el UL R AR ) 45 R A L R
S EYFER SR A, AU R AL 6 AT
5N K AR AT 0 DR G a5 RN O Y R

FR 6 PR SC B A, DR Ik 26 DR 2 At )80 1 I o
AL N SRR A T R —

1A 38 o 2 DR 9 1 5 AR 1 5 H A A A 0 o A
KERY LHFLRET. B, HEEFHEHFZH
ML, 3 e 2 AT 2 A R T AR A5 A5G 3 B Y
S RL, G g 8 B AR R U TR DG R A
Ja 22 S HOR AR O P B ME S K T S N
il Bt B AR R A 0 A B T 4 R T X
B AR SC AL Koyl B BT, W H
RO B AR AR R R — e
R REO VA ML 22—, 38 A A PR 4 A AR T
B AR R ARG F e R, B A E
T A B B 1 20 B A K 7 O P B A A R
AR B LA ST, LR AN B
— BB R AR R R R D 2 — L)
TE L Sh W B R L PR g B 9 7 ¥k 2 ot 4 TR L
MY, BUAE T LA 2 A 4 A 0 O 1 8 S LAY
ik E S U, B IR g Oy LA, e
I A0 56 R A JIL P 5 0 5 B8R R 25 B B
Foo MM TWUA R SCIC R A EZAEH, Mah
RE 57 2> (8 FE R G- 1 BE D, R A AR
MBS W KRR ARZ, TR BRA
DA EL 42 52 00 Jm 38 22 45 4 8 3 O 8OR, Hol
M2 ZE R S R RT 2, Xk L L8 S SO R T Y i
RGP (A2 B RE R B . AR IR BE R 1545 )
FFAR T XML LI, A, FARXH AR TR
e, — O B i 22 R LA A, shi st R
w, IFRAEZ, XARAORRR ] T X B RIS, B
i A T AR AN BE ¢ 4l JC I . R SR A
2 8 07 1 T AR AN P ARE AT B KA 2,
BT AT, DU T 5O 20 3t 7 50 A
I B BB R IR A 2 P, I NGLYT 3 N B K
B A 2 T A R L i Bl R A A R 2 R BUUE R A
A Y B, Piezo2 JE X R AT LA B0 sh WA 1
JESE S JTE B AR I, R SCAE SRR T
AR REGE N R G R B e Y B R
A I BT U7 R I v AR S AN | B0 A i
FR, TR R T R R RO TR IR A %)
PR R T 2O E B B, R AT AR T A
XEPR IR, BRKH W SEAEN LR EDL.
WF5E A B, DSTYK K& [H o7 v] LS BU0E 55 £0 iR iR
I8 R A A R B JUR B ot P A FOIR S B IR
AR E A K IR E Y R ORI Y R e R



[l B i B2 2R 0k

202349 H 44k s

Int J Orthop, Sep. 25, 2023, Vol. 44, No.5

*293

RN 1 A e At TR R A

A A S R I S R AW A 3 o= 1)
GWAS fiff 2 2 35 AL o 1 e 3 L DL, 50 43 2k P
YA A SR A 5 AEMRL, Wiy TBX6
i B A B0 ME AR W I RO AR e, RS
(0 B Ja F 9% X 42 Y (EOR AT 200 R 2, BT H AT
R 3 e AT 0 A2 ) 2 T AT AN 5 e WD,
Pl G B 0 S RS RUAT AR AE VT 2 B B, B 7 SR AT
KBk, 7825 K g s PR 78 AR R 3
APk 2 A B L AR OCHR B A8, dnEr Ak R Y
Phosphol %5 3 K 5 5 sh W) B 17 H FEWIE Sb, 8%
e ARSI R EGHRE EE RwERAY,
Xl 4 B PR R ILAE — M AT B T O N
U, 18 S 2 L AT )y 4 A5 A AT 5 A R 2 R 9
AT SE, AR ] T8 AR — a5 b, it
Gh, LR YAk B . AT YRR D, e TJeE
Iz R

HE, 28 = A g A 5 40 i ) e B R S5
AL B9 7 Wk 0 L I BT M L 5 A
AT R OC G AR AR S R DR R AR, b A TR U
o 7E 2 W o v . %5 T DX G 48 7 ik 1 0 S R v
T3, 3K FPORE U Y 15 A5 T b A7 BBk B 22 1 DG T
LR A R S5 50 B ) AR TR R R A, A5 A R
i 30 T R i 38 1 Bl AR AL AE A JE B N R T B
A AR Y
4 Z51E

N A B 05 R R HL 2 A 20, BT
() Bl 4 55 78 R 22 S AL 2R 1) i o B — 35005 ML i
VS W BT, B SRBROR B i A\ A AT Y
K, (BBA —Fhsh Y B a] DL osg 2807 R
FEA N 58 B 1Y K ek . PRI, AR S B b H R
TERf 2 BF 55 H A5 J5 8 38 e 30 0 Ry v 25 ) i
BYIBIRY, A BE AT b 5 R BIL I PR

2 E 3 B

[1]  Ouellet J, Odent T. Animal models for scoliosis research: state of the
art, current concepts and future perspective applications[J]. Eur Spine
J,2013, 22 (Suppl 2): S81-S95.

[2] Bobyn JD, Little DG, Gray R, et al. Animal models of scoliosis[J]. J
Orthop Res, 2015, 33(4): 458-467.

[3] Meiring AR, de Kater EP, Stadhouder A, et al. Current models to
understand the onset and progression of scoliotic deformities in
adolescent idiopathic scoliosis: a systematic review[J]. Spine Deform,
2023, 11(3): 545-558.

[4] Liang ZT, Guo CF, Li J, et al. The role of endocrine hormones in the

[3]

(6]

[7]

[8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

pathogenesis of adolescent idiopathic scoliosis[J]. FASEB J, 2021,
35(9): €21839.

Yang S, Zheng C, Jiang J, et al. The value of applying a melatonin
antagonist (Luzindole) in improving the success rate of the bipedal
rat scoliosis model[J]. BMC Musculoskelet Disord, 2017, 18(1): 137.
Man GC, Wang WW, Yim AP, et al. A review of pinealectomy-
induced melatonin-deficient animal models for the study of
etiopathogenesis of adolescent idiopathic scoliosis[J]. Int J Mol Sci,
2014, 15(9): 16484-16499.

Kulis A, Gozdzialska A, Drag J, et al. Participation of sex hormones
in multifactorial pathogenesis of adolescent idiopathic scoliosis[J].
Int Orthop, 2015, 39(6): 1227-1236.

Peng Y, Wang SR, Qiu GX, et al. Research progress on the etiology
and pathogenesis of adolescent idiopathic scoliosis[J]. Chin Med J
(Engl), 2020, 133(4): 483-493.

Wise CA, Sepich D, Ushiki A, et al. The cartilage matrisome in
adolescent idiopathic scoliosis[J]. Bone Res, 2020, 8: 13.

Xie H, Li M, Kang Y, et al. Zebrafish: an important model for
understanding scoliosis[J]. Cell Mol Life Sci, 2022, 79(9): 506.
Skuplik I, Cobb J. Animal models for understanding human skeletal
defects[J]. Adv Exp Med Biol, 2020, 1236: 157-188.

R , VRN, X 4F L A RN EERER - UARESS WL R A XL
JE B RIS BT 7], PR R, 2012,
22(9): 824-828.

Wang BY, Hsiao AW, Wong N, et al. Is dexamethasone-induced
muscle atrophy an alternative model for naturally aged sarcopenia
model?[J]. J Orthop Translat, 2022, 39: 12-20.

Peng H, Jin F, Meng D, et al. Exploring the pathological role of
collagen in paravertebral muscle in the progression of idiopathic
scoliosis[J]. Biomed Res Int, 2020, 2020: 1527403.

Venzin OF, Oates AC. What are you synching about? Emerging
complexity of Notch signaling in the segmentation clock[J]. Dev
Biol, 2020, 460(1): 40-54.

Sparrow DB, Chapman G, Smith AJ, et al. A mechanism for gene-
environment interaction in the etiology of congenital scoliosis[J].
Cell, 2012, 149(2): 295-306.

Liu L, Zhu Y, Han X, et al. The creation of scoliosis by scapula-
to-contralateral ilium tethering procedure in bipedal rats: a
kyphoscoliosis model[J]. Spine (Phila Pa 1976), 2011, 36(17): 1340-
1349.

Zhang Y, Shi Z, Li W, et al. A porcine model of early-onset scoliosis
combined with thoracic insufficiency syndrome: construction and
transcriptome analysis[J]. Gene, 2023, 858: 147202.

Newton PO. Spinal growth tethering: indications and limits[J]. Ann
Transl Med, 2020, 8(2): 27.

Latalski M, Szponder T, Starobrat G, et al. Reactivation of vertebral
growth plate function in vertebral body tethering in an animal
model[J]. Int J Mol Sci, 2022, 23(19): 11596.

Domenech J, Barrios C, Tormos JM, et al. Somatosensory
cortectomy induces motor cortical hyperexcitability and scoliosis: an
experimental study in developing rats[J]. Spine J, 2013, 13(8): 938-
946.

Gordy C, Straka H. Vestibular influence on vertebrate skeletal



<294 - S

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

B31]

[32]

[33]

=
|

e e

2023 4£ 9 A

%44 4 % 53] IntJ Orthop, Sep. 25, 2023, Vol. 44, No.5

symmetry and body shape[J]. Front Syst Neurosci, 2021, 15: 753207.
Liebsch C, Wilke HJ. How does the rib cage affect the biomechanical
properties of the thoracic spine? A systematic literature review[J].
Front Bioeng Biotechnol, 2022, 10: 904539.

Cervera-Irimia J, Gonzélez-Miranda A, Riquelme-Garcia O, et al.
Scoliosis induced by costotransversectomy in minipigs model[J].
Med Glas (Zenica), 2019, 16(2): 184-190.

Wen J, Wang D, Fang K, et al. Effect of neurocentral cartilage
destruction on spinal growth in immature rabbits[J]. J Int Med Res,
2019, 47(2): 951-961.

ARG . AL IR A AT 0 5 S T 1 B2 P22 43 B B
WA SRR JLTRT B LR 9 D1 LR SE (D). i - RN R
AR, 2020.

Claussnitzer M, Cho JH, Collins R, et al. A brief history of human
disease genetics[J]. Nature, 2020, 577(7789): 179-189.

Liu Z, Ramachandran J, Vokes SA, et al. Regulation of terminal
hypertrophic chondrocyte differentiation in Prmt5 mutant mice
modeling infantile idiopathic scoliosis[J]. Dis Model Mech, 2019,
12(12): dmm041251.

Ulici V, Kelley KL, Longobardi L, et al. Impaired annulus fibrosus
development and vertebral fusion cause severe scoliosis in mice with
deficiency of c-Jun NH2-terminal kinases 1 and 2[J]. Am J Pathol,
2019, 189(4): 868-885.

Kodama K, Takahashi H, Oiji N, et al. CANT1 deficiency in a mouse
model of Desbuquois dysplasia impairs glycosaminoglycan synthesis
and chondrocyte differentiation in growth plate cartilage[J]. FEBS
Open Bio, 2020, 10(6): 1096-1103.

Wu Z, Dai Z, Yuwen W, et al. Genetic variants of CHD7 are
associated with adolescent idiopathic scoliosis[J]. Spine (Phila Pa
1976), 2021, 46(11): E618-E624.

Ishiwata S, lizuka H, Sonoda H, et al. Upregulated miR-224-
Sp suppresses osteoblast differentiation by increasing the
expression of Pai-1 in the lumbar spine of a rat model of congenital
kyphoscoliosis[J]. Mol Cell Biochem, 2020, 475(1-2): 53-62.

LiuY, Pan A, Hai Y, et al. A symmetric biomechanical characteristics

[34]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

of the paravertebral muscle in adolescent idiopathic scoliosis[J]. Clin
Biomech (Bristol, Avon), 2019, 65: 81-86.

Lleras-Forero L, Newham E, Teufel S, et al. Muscle defects due to
perturbed somite segmentation contribute to late adult scoliosis[J].
Aging (Albany NY), 2020, 12(18): 18603-18621.

Agarwal M, Sharma A, Kumar P, et al. Myosin heavy chain-
embryonic regulates skeletal muscle differentiation during
mammalian development[J]. Development, 2020, 147(7): dev184507.
Asahina M, Fujinawa R, Nakamura S, et al. Nglyl -/- rats develop
neurodegenerative phenotypes and pathological abnormalities in their
peripheral and central nervous systems[J]. Hum Mol Genet, 2020,
29(10): 1635-1647.

Assaraf E, Blecher R, Heinemann-Yerushalmi L, et al. Piezo2
expressed in proprioceptive neurons is essential for skeletal
integrity[J]. Nat Commun, 2020, 11(1): 3168.

Harfe BD. Intervertebral disc repair and regeneration: insights from
the notochord[J]. Semin Cell Dev Biol, 2022, 127: 3-9.

Bagwell J, Norman J, Ellis K, et al. Notochord vacuoles absorb
compressive bone growth during zebrafish spine formation[J]. Elife,
2020, 9: e51221.

Sun X, Zhou Y, Zhang R, et al. Dstyk mutation leads to congenital
scoliosis-like vertebral malformations in zebrafish via dysregulated
mTORCI/TFEB pathway[J]. Nat Commun, 2020, 11(1): 479.

Zhang W, Yao Z, Guo R, et al. Molecular identification of T-box
transcription factor 6 and prognostic assessment in patients with
congenital scoliosis: a single-center study[J]. Front Med (Lausanne),
2022, 9: 941468.

Javaheri B, Carriero A, Staines KA, et al. Phosphol deficiency
transiently modifies bone architecture yet produces consistent
modification in osteocyte differentiation and vascular porosity with

ageing[J]. Bone, 2015, 81: 277-291.
(W H 39 < 2023-05-06 )
(ks HH . AT 3R



