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Abstract; Cervical spondylosis is caused by degenerative lesions of the cervical intervertebral discs, resulting in pathological changes
such as apoptosis and senescence of cartilage cells at the cervical intervertebral discs, and ultimately structural changes in the joints and
widespread neck pain. However, the pathogenesis of cervical spondylosis is not yet clear, and understanding the pathways associated with
cervical spondylosis is of practical importance in exploring the pathogenesis of cervical spondylosis and exploring unknown therapeutic
targets. This paper reviews the progress of research on the pathways associated with cervical spondylosis and finds that cervical spondylosis
is closely associated with NF-kB, JAK/STAT, PI3K/Akt, MAPK, Wnt and integrin-FAK signalling pathway, and the experimental
research of internal and external treatment of traditional Chinese medicine related to various signal pathways has achieved gratifying

results. It is hoped that this article will provide some scientific basis for the pathogenesis and cutting-edge treatment of cervical
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spondylosis.
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1.1 NF-xB 2 5i@ %ML NF-kB J& —FP s 1 4% 54 55 Y
T, AT AR Y AR, B 2 R,
£ FE NF-kB1 p50. NF-kB2 p52. p65 ( RELA) . RELB Al c-
REL1" | NF-kB k£ LA P65-P50 — B i&fIE X 77 1€, NF-«B
il 5 A (inhibitory protein of NF-kB,IkB) J& NF-«B i —Fii4F
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YIARG, T SR T A R o Rz, BRI
A 0T LA BT TS NF-«B 38 o U 2 W A 21 21 58 0
b

1.2 NF-kB#E5id@% 5 HMm  WFHUESE, NF-kB /E % 5%
B0, SR A 45005 e 0 R0 98 0 B vy 4 v iy < 32 47
o HLAE SR B AT PR rh R P MOS M . NF-«B
B T | £ A i A -1 Cinterleukin, IL-1) 5
JEIRFEN T o (tumor necrosis factor o, TNF-ou ) 5 48 P4 41 Jitd [H
TR TNF-a 5 TL-1 FERIE 5 K] 2352 M S50 ] 280801
1 B AH OC 14 L 5T 4 J 45 11 i ( MMPs ) FN 20 JE A S5t ( ECM) 25
IR AL P 35 . MMP-1, MMP-3 /1 MMP-13 g £51 Ak 4k 7
MMPs ff) FEEH EER R BE FZE W ITERE NF-«B /&, i
BRI Ja 23 T30 MMPs () 1 8 A ] 28 358 5T K 43 1
WIS RS SRR ATV S 19 % 28 . R NF-kB J&
R AR S AR T Y — A E B AR AR, I NF-«B i %
AT LAGR o 1] B A B s TR HE RS T IR 4K .

AR EE IR, X 36 A5 B T (4 S G 5K S AL A T I,
TR, &I NF-kB {55 38 5 B b5 R R 4 Pk BB TNF-a
-1 \IL-6 &4 S OCHETS i NF-kB-P65 4 112 3k /K1, K1
W& NF-kB 5538 8% 805 mi g i, R WM | NF-«B {54538
BT A SR AR A0 AR T A — R F X,

2 JAK/STAT 5 Si@E %

2.1 JAK/STAT {25 @34 % HAT JAK/STAT {55 1% 53l
VRO R AT RER A - A0 B PR 52 A S 5 O A DG 1 T R
B (janus kinase , JAK) 214, JAK 2H & FO34TE 5 40 & 40 it (X
FRIKMZS 5A I, 0 JAK 205 A 52 1A 0% 240 B J5 45 4 Bl
TRAk, L U 2215 5 1 S U SR 076 IR 7 (signal transducers
and activators of transcription, STAT) , STAT #% # iz k. . — 1k
J& BB BN A LASE & SR AL R P30, DT s B R 3=
o TAKs FBALFEPIA AL BY, 5350 JAKT JAK2 JAK3 FiI
Tyk2,STATs #H 3 4F STATI, STAT2,STAT3,STAT4, STAT5a,
STAT5b STAT6, 3 Hifi 33X 4 4~ JAK Fi1 7 4~ STAT F it il b
PTG KR S AT I 30 AR N 724k %05 518
PR AREEE A TR AT DL R e A R A T R
EE S 55", ol 2 5580 Fan i R 7 F R K 7 iR
Wyt ORI A S R . BT L, JAK/STAT {5 5556 B 1
K AF TR R T B X ERR R R A R R B B
AITEEAE L

2.2 JAK/STAT Az 5@ 3 5 #iesm  JAK/STAT i % 3 238
T BB AR IR ML, Xof STUME i 24 1 o 2 5 L U A 90 )
PERIY o G B B S B A 0 5 5
7 1 (suppressors of cytokine signaling, SOCS) ik fk STATs &
P PR 2 e N R A L S0Cs
B2 X JAK A S0 STAT H)BERRfL i F2 L & STAT 5 40 i
KT 2S5 G FIE W —E R T 1R U 1 45 5
PERPER T, IL-6 A5 JAK(JAK] F JAK2) 4 1) STATI
I STAT3 2K (I WWR 1k , 1 B JAK/STAT 3 s L Bl . e

ST (38 K 1) SOCS 43 55 STAT3 H BE4% 43 7 A5 i il
AL SIOVE T, AT Y IL-6 A1 STAT3 A8k 48 i A1 T B3R
(B 1 o A 3 T R 4 R O 48 P 40 M DR T 1 2 ik o
JAK/STAT 13 53 B A T (140 2895 M08 BA kA T

A WRFEIUE I 3 o 0 2 AR B kR R A TR )5,
SRE U BE R B0 4G I B 2 41 B SOCS1-JAKL 5 S0CS3-
STAT3 T5 FATEAESS A 0 G it a3l 2 o ot K LS 8 1y 335 P 4%
PR T IL-6 S BRAR . LA RS H7R , JAK/STAT {5 538
55 SOCS 35 A7 A A HAR AT, LA 48 P PR - kil 2, 77 2k
BRI . ok JAK-STAT/SOCS 7y 57 4k 8 35 15 258 I VE H
YR IT SRR ARG R AL T 5286 5%

3 PI3K/Akt (5 S5i# %

3.1 PI3K/Akt4Z5 @34 0U  AE I35 40 M A7 30 G5 L 43
FRAN U8 T 1Y & 72 2 —, B 5 Bk DL BE-3-9% A ( phosphatidyl
inositol 3-kinase, PI3K ) /%2 & FR-71 & M2 & 1 4 [ ( protein
kinase B, PKB, kN Akt) FT A 3 1905 55 4% 38 s JC B 2 &8
SEEEM T WA PBK &5 T — R S5 S, ik
A FANE I Akt 2R (458 . AR PI3K (5538 6 Nl — A4~
O R, Akt T I 5 40 G 8 g R A I A 4 2 R B
F o Akt S Ry P-AkCIR A, W] R 80 8 15 A 4 i £
MK YRR, 0T 2 5 A i 2B K B 2 % S ad 5 A
AR S AN B WA, N2 PI3K Fif 2 K55
W ST SEEEL Bh ) R A R #E  (mTOR) 1%
He SR T Ak R R YRR LS, Akt 2 % IE U
TR AR VR A T R S R A S LB 1B A R4 L A
KAFHG"™ o W, PI3K/ Ak 3 % B HCRE G b it S 4 45,
G F R R A BN I
3.2 PBK/AkE5i@% 5 #iMm  AFsEHE ., Y4 PI3K/Akt
VE AR A A7 50 ST, 3 30 ek 8 42 1 5 JUL 4 o ) 9 1 A
A S T LB Horh PI3K/Akt/mTOR {5
ST T KT R R AR T I 5 9K 1 A 1 T
Y5 %) ( phosphatase and tensin homolog, PTEN) | H W K] 7 Beclin-
11k 1 2% 3 b % 6 1) 9 5 P, 5 o 9 ) PIBK/ Akt
mTOR 3 #1635 A0S AW RE . B2 B 1 ] 59 B3
TG 1 PI3K/ Ak 38 [, AT A Wk F , JF A 55 L4t i 1
&8 54, 36 PI3K/ Akt/mTOR 38 4 n] {1 A1 i S5 1R 17
PG 78 B4 257 308 J

E DGR G A R 1) S5 ME G S 0 BIF 5 v I S, S5 TL 40 L
Wt S , 2 AL AR, X LR AT AT IR TT S A
PRI A FE T3 iy T HULAN M 3 Wi B+ Beclin-1 1 PTEN ¥
FER KT T IR TR ARG, AT AT 2F LR A, 40E 2 S5 A o 1
R RIE Y BTSSR 8 1 98 PI3K/ Akt/mTOR
A DG A0 O 2 1 B T A AT o 240 ) I T S A7 4 L
PRAT AL R VR T, SAiad 7 e it T 0 S B

4 MAPK FSE

4.1 MAPK 5@ 34l 224505108 A IS (MAPK) 2%
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WX FE RS 2 51T 2 Fh 20 i A9 1% S el 2, 436 A G 4 i Y
HagE Ak PRI RN N o YRR RGE AN AT s — 2% A
S, — M, MAPK {5538 [l DU AN [R] 1 9 186 B iy AL =2
X G B I O AR A L MAPK 575 B 5% i 4 , A 46 A L 1M 5
AHIC B (ERK1/2) | Jun %05 2R i 8B (JNK1/2/3) [ p38
MAPK 1 ERK5'™' , MAPK i % th 5 = 015 5 15 S 2,
WRTFRZ Ry = G155 X . MAPK  MAPK (/i ( MAP kinase
kinase, MEK B{ MKK) .MAPK %[ (¥ 1% fifi ( MAP kinase kinase
kinase, MEKK ¢ MKKK ) L1 J B AT 0] 34076 A8 R 1k 19 T i 2
FIBT . = RS IR A 0 PR G, B IR 8 i, vl 3
254 MA K 5500 L AR E RN 45 2 Fh B A B
RN R SR, SEMERNEESERAERH
PR,

42 MAPKZ5id® b5 #AMER W5 EW, MAPK {5518 %
S ASRE R A 00 T2 B A8 . 40, p38MAPK ] L)
REM R AN MMP A5G T B IL-6 \IL-8 45 5 P H 7 [ 3%
K, DATAT S B0 (B SR A8 A SCTIF 5T 25 78 X S00AHE s 455 780 K R
iz FHRE IR T IR A5 th 450, HE TR B 40 v TL-6,TL-8
HAEPR 5 B A5 AU v g 7% A (8] 4% T 47 3CE 41 4 b MKK3/6,
p38MAPK 25 [ 1 ¢ 1 3 HE AR, 28 I S50 M 55 780 BRI
S TE TR T I IR T HIAY TR R . AT
A MG MAPK {5538 8% (19 40 0C 3 34 A 48 G2 M ] % AR A%
W h i — A5 TR AR SIS 1) R R AL SR AL T 87 % 1

5 Wnt{ES5EK%

5.1 WntfZ5@%BE  Wnt & —Fh 40 o0 o8 W moM 8 1,
HAF 5B SW K 19 4> Wat ZERFIZ A Wnt 3244, AT 845 5
[) B-catenin ARIGAIAEBLAI Y B-catenin JEMRIFI(F 530 B, X P
Pl Wnt /> S0 TR 2 542 Yt e R .
Wt {5538 B F5 5 Wt FLARZS A 1006 , b £ M E) Wot/B-
catenin f& 5 A M0 A T Bk s Wat {5540 F 5 0 R 1Y)
PR Z ARES B 05 , 23 B IR 6 B S 3-B (GSK3-B) G
JFF PTG, )R, B-catenin 7E 4 i i AP AR B F — E R
JEIG , By A%, Rk EL R 3% 45 A I T (LEF) 71 T 40 i
N (TCF) M EAE T, 51 & $0 3 A9 5 3G . BRI ok ol L
i, B-catenin JZ ) Wit {5558 B H 6 SC 800 7, TR 45 4N
K TR M S R
52 WntfZ5ilshHMem S oTiubse, HE R £HR AR B
R R DL R A A M 18] 45k 240 B &1 28 5T A9 A O 52 ) R 2 v
Wt/ B-catenin {5 555 G B 0 Huf 26 AR Y L il S
HEMMAR 5 b AT R R, R
A R, GSK3-B 2l Wnt/B-catenin {553 # H1 (14 3 223
P, JgpksE B-catenin Ji 75 B RAER (L A9 A% 0o ARG . B-
catenin YR 1k 5 230k B 1) 4 192 2 AL HOMPE B 1 K e
LR PN B-catenin B8 i AR, J 2835 2400 il 1] 8038 1 7
PERRASB F A0 4 04 AT A A 345 2 0 R R )
AHSCHFIE 7R 380 Ao XoF S00AE 5 452 7 O B R FH W o vk g

ATI6YT , AT PRMER] 4% 2T 4E FR 40 Jifg . P-B-catenin , GSK-38 7& 14
2§ Wnt/B-catenin {5554 538 [ i 1) SC R 1T 7 39 Ol iR 36
ik, R W HLEHIRTT T 00 1) S AR 78 K BRUAE (] A B g T, e
FXF S 1] AR A8 A PR T B AT A FOME 18] 255 P 240
JRLYA T BRI DGR A A1 BE 1R A, 3 S S A ) 45 A e A T R A
2 A B o R T A M I 2 M PR VR

6 ESH-FAK @&

6.1 HAFE-FAK BHMEN A, b 4 M 25 1 B
SZAK AT TR BB O M 5 5 (ECM) 5 ik FIRE J32 541 HL R
SRR T A S A0 5515 53 s I e i 1 L R B AR
Syl e ) S R, H T S A T RO, — T, B R
S 8 1T 5 S 7R 2, o A T AN A 5 5 ki
5 ECM A BZE 4 , AN RS 5o X RS & ] SR 4R 5
B (PM) | A BRI RAR 0 R B 2 B s S 2 A,
SRS — AN B A B O BT U A4 S R A T
(FAK) ™ FAK J&— 7l 241 i e 26 4 1 2 R G , o 240 8 0
() SRR ), ELOT T2 45 4 S B B 0 30 B AN A7 355 19 34
A5 5 2 18] 9 22 Y L BT FAK T B £ o) 0
T R T A0 g 22 i 0 4 0 0
6.2 HAHFE-FAK @B 5 HMm  WIEIES, RFMEEE
TR TE S-S FAK S0 B5et A o, R [R) R 2 2 B AT X 3K g
WU MR , T4 5 223 Rt 145 S U ) i, 7T A
BRI RZ B MAETE 7 B R AT Sy ik S 4
R AT 12T 7, S 5 T AN A A BRI R . B A
32 FCA T B S SR 3 S0, 7 5 16 A2 6 [ A i 3 40 A
O FR B IS % AR A A R 5 R , 00 8RR O 4
B i TRk . MR J1 25 Sl R - g Sh i i —
L BN LR VS R B 2 SR 40 ) 94 B 4
L HEFT IR  FAK B 1k FAK(P-FAK) 2 7R354 2 712405
SRR CHAE T, TR R A R TS ME S5
S e, XoF 2 R L B T A R T

A S TESE T 3 SR F A 0T 3B 7 X0 A S0 I 119
KRBT T BT , 808 &M% 4 % B1.P-FAK mRNA I
EEAFIAA BT AR R, G R -FAK E B R
155 1 A B 0 )R A% R R (5 S, 5
24 A= B DY R A PR T P X 26 0 e Sk B4
PR BUREEG R -FAK L4 1244 S B, 7] R R0 o o
WA ] LR A IR S )2 A L

7 4% iF

i AT SR R S £ A0 T T I A A%
ANTT G o RV SRS 1) P9 S FCATL R 1 R 5 4 Tl , (L B Jg
ELBEAY I, SUMER (6 I BB LR Lt 20025, 17 T B XS
ARR BT, FEEE X SES SR AT R rh R & A 2 A
AR T B U 1 B IR 25 W) WO S B — I
EARIAAS , ELAUHS B — 1R Sl R S T . R, %8
TEZAGE SRS T IR A5 R R R, 74 5 1
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