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Expression and clinical significance of TLR4 and IL-23/IL-17A in
nucleus pulposus of the degenerative lumbar intervertebral disc*
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Qinghai University, Xining, Qinghai 810001, China)

Abstract: Objective To investigate the expression and clinical significance of Toll-like receptor 4 (TLR4),
interleukin-23 (IL-23) and IL-17A in nucleus pulposus of the degenerative lumbar intervertebral disc. Methods A
total of 97 patients with lumbar disc herniation (LDH) (study group) admitted to our hospital from February 2019 to
February 2022 were selected, and 58 patients with spinal fractures who underwent anterior decompression and
internal fixation during the same time period were enrolled as the control group. The relative mRNA expressions of
TLR4, IL-23 and IL-17A in the nucleus pulposus of the lumbar intervertebral disc were detected via qPCR and they
were compared among patients with varying grades of lumbar disc degeneration. The correlations between the
relative mRNA expression of TLR4 and that of IL-23 and IL-17A in patients of the study group were analyzed.
Results The relative mRNA expressions of TLR4, IL-23 and IL-17A in the study group were higher than those in
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the control group (P < 0.05). The relative mRNA expressions of TLR4, IL-23 and IL-17A in patients with grade V
lumbar disc degeneration in the study group were higher than those in patients with grades II-IV lumbar disc
degeneration (P < 0.05), those in patients with grade IV lumbar disc degeneration were higher than those in patients
with grade II and III lumbar disc degeneration (P < 0.05), and those in patients with grade III lumbar disc
degeneration were higher than those in patients with grade II lumbar disc degeneration (P < 0.05). Compared with
the patients with moderate back pain, the relative mRNA expressions of TLR4, IL-23 and IL-17A were higher in
patients with severe back pain (P < 0.05). The relative mRNA expressions of TLR4, IL-23 and IL-17A in patients
with severe lumbar function loss were higher than those in patients with moderate lumbar function loss (P < 0.05).
Pearson correlation analysis showed that the relative mRNA expression of TLR4 was positively correlated with the
relative mRNA expressions of I1L-23 (+ = 0.662) and IL-17A (» = 0.671) in nucleus pulposus of the degenerative
lumbar intervertebral disc among patients in the study group (P < 0.05). Conclusions The expressions of TLR4, IL-
23 and IL-17 are abnormally high in the nucleus pulposus of the degenerative lumbar intervertebral disc in LDH

patients, and are closely related to the grade and severity of lumbar intervertebral disc degeneration in these patients.

Keywords: lumbar disc herniation; nucleus pulposus of the degenerative lumbar disc; Toll-like receptor 4; in-

terleukin-23; interleukin-17A

JEEHE 8] 45 28 H4E (lumbar dise herniation, LDH ) J&
BRRE WA, LR, T2 BRI 15% 22
A, LDH & % MEME D) Be R i, A IR T RO S
I SRR AR AT IEXE AL, MR SF IR YT ARG TARIGYT
SEAE G K SR B kP M (] AR AR R
& LDH 1y 55 2205 B LBl , 52 AR 22 FRAE o £F 41 36 i
A% [ A8 OB I %, BE AR RS AZ I R, LDH &
S AL A2 2%, T Hy 22 R 26 BT B, T A ke AR 9
UL SZ I R T Toll K32 44 (Toll like receptor,
TLR ) s i A AR B R0 324K, AT A 2R )
g JELAA R DG 43 B 2 22 4% RORE LA 3 1 1Y
A2 A5, Toll B 32 (R BRAE LT A7 5 e T 38 I 2 F R E
PR -4 W 55075 2 sl I R RE S I, 55 ) 2895 A2 1
Ji& \LDH AR 5 5C R 2% U1, 3 9 9F ¢ W 7s LDH
VB BE T M TLRA AL A 7 -« B 8 I Rk T, 3
T e PR DR B B 5 U - AL A, 51 e B
PEIF

H 40 1 % ~17A (Interleukin-17A, TL-17A) & A
IR R F TL-17 KGN 22— 1L-17A 5 1L-17 [F]
DRk B, AT e A A Y AR
AL B 5 v P R A B S A R R BB A, = S M)
FHIBE S (0 S RE RO, T1L-23 7] 58 5 75 S Th17 40 i
B 358 oAk, SR U TL-17 433, TL-23 | TL-17A il 5
FL 5 A4 B v R 4 B A OC R B DD, i 40
N™, TLR4 J& 2 2% 930 A 38 i A o, H A
WEFT B UE 32 TL-23 \TL-17A %5 R M4 i 35 8 TLR4 5
5 3E R AR I R {HE T E N = TLR4

Ko TL-23  TL-17A 75 18 A8 JEAE 0] 55 88 4% 241 21 i 3=
IR T B 1 4GE | BB O 5 E TLR4 S 1L-23 |
IL-17A 75 118 7228 JEAE [R]85 36 4% 20 21 b i) 3R 38 S Ho i
PR X, A %N 4E R LDH &% L 42 4157 69 388
A

1 RS

— g B

PEHL 2019 4F 2 H—2022 4 2 A ¥ g K24 W8 1=
B Wi 149 97 5 LDH SB35 AE N 5T 2 . 98 A A i
OFF A CEHE R £ 28 1 5E 276 48 M (2013 FF & 1T
1) Y'ILDH 2 Wi ks 1f s @Q4FE i > 18 % s LR F IR
57> 34 H JCW i 85 s @ S8 3 UL SR Y X AR A
HE R HEBR bR : O Z HER P % 1 i
Je s QG I MEIRT B 8 L0 T B 55 T LR 45 DO RB BR A4S |
A PR A s D T s L2 W T s A
BT S PG R BBE PEBO AL YR TR R
By A5 R GRS ;s @R AT G0 i i A
N RHEE I 5 © 1145 fi 1 5 5 w2 A8 7 58 B A 5 D
FE IR A AR B B I BE S @ 4T IR
S FLAT o D3 18 HRUIR] B )92 BE A7 i 6 9 P [
IBR 095 A B P 3 58 BiAE ko HE 4L, M A 1) £ 5
BOEH® . W —MER L, ZRTRITFE X
(P>0.05), W1,

1.2 FHik

121 Bt WRRABEITEEHERIILEA, VI
B . ICHE 27 4k 20 N Y 3R AR A R) SR A L 25 X

1.1

-5 -



EBREAE 93245

F1 WHEHBEEMREARLLE
215 n B AER(E, xxs)  BEEER/(kgm?, xxs)  BIEEMUEA SRR A3 E R LA/
Xt HR 2 58 30/28 48.81 +8.43 23.32+1.68 10 7 9
e 97 54/43 4926 + 8.05 23.76 + 1.62 19 14 20
X2/ t{H 0.228 0.331 1.614 0.131 0.173 0.621
PIH 0.633 0.741 0.109 0.717 0.677 0.431
HEC AT T % DR P 1 2 AR U7 3% % T A 1] 2 4 A% BT —, MAUE S B, VR
HA, W ELZ) 0.5 em® TR A0 A 7] 25 36 4% 21 41 MEN] B FAR A ) - JEME R SLBE R AN —, AU

TR A, 8 A-4CIKFER HRIRAT

1.2.2 TR KT TR AR ( quantitative real—
time polymerase chain reaction, qRT—PCR ) & A 7] %
B A 4L 4% TLR4,IL—23 IL—17A mRNA #a  F) f
RNA #2 B3 RNAiso Plus ( H 4% TaKaRa #5320 25 #1) #2
EUE A 1) S5 B A% 2L 20 i RNA, 43606 BE -0 5
RNA ¥ & 2l B2, 0 18 5 A FH 52 % sl o) & ( H AR
TaKaRa Pk 20 23 41 ) 30 5% 5% i cDNA |, DL cDNA S 5 4
17 PCR Y"1 , FE 647 qRT-PCR . N2 1% ] GAPDH,
DL Ct{E Ry FE At , 2725 1k 11 530 A (] 2 4 A% 41 21
TLR4 . 1L-23 . IL-17A mRNA 1 X} % 1k & , 51 91 )% 51
W2,

%2 qRT-PCR3|¥1F%|

SR EREAL, Ng, Mg, Vg, VIEHE
A T 2940, 314 20 4, g3 AR T 4%
A, MPEH, VHEHA. VHA.

124 BRI EH PGS RS R HAE R
Wr 2 T 9 3F 43 % (Japanese Orthopaedic Association
back pain evaluation questionnaire, JOA )" PEAS A 55 21
IRB Y B R BAY 0~ 305 5 B> 0~ 10 50
TR 4% BE R > 10 ~ 20 43 312 PR IR L > 20 ~
30 73T ol E RN o b R R AR R T AR
I3 AT 40 5 57 491, 23 AR Sy v R N e R o
A

125 AR EFIEMESRTFRE RIS Oswestry T
HE R 1 $5 22 ( Oswestry dability index, ODI) " PEAL B 5%
YR HEREDIRE, K 5048, H5> 0~ 45011 R JCIE

JEH EIL7RS
o edi] oy MEDDRETEE, >4~ 14 TR B A O Al 2 K
E: 5'-ATCGCCGCCGGTTCTCCGCGGOG-3" > 14 ~ 24 531 R B IEHE D) BE 3 %, > 24 ~ 34 43 it
carnt Sl : 5'-GCCTTCTGCCGCTCCGCGGTCC-3' % SN IR B EME S REE 4% |, > 34 403t M TR B T ME o fig
- i1 : 5'-ACCGCTCGCGGGETCCTGCCTGGC-3! - Sk R I B U e B TR A I B 3
Kl : 5-TCGGCGGTGCAGCCGACGCGCC-3' FE A AT 30 W1 67 1), 43 BIAE Shy o JEE T 1) B 72
s i : 5'-GCCCGCGCCAGCATCGCGCGEGC-3' o8 e T TR Ty 4
KLl : 5'-GCCGCCTCGTGCCCGCCGCTGGC-3" 14 Gt
1174 EE zEZZZZZEZ‘;&SEESEEEECCSZE: 247 HCHR S BRSPS 18.0 SE3HACIE . 3tV
AR « i 22 (x £ s) oR, OB e 90 5007 22
1.2.3 FEME R £ 1R F Plirmann 5% IR EE PHT, PP BT LSD- s THACSTR LAY

A FGAT MRL RS A, B AE 8] 9518 48 >R A Pfirrmann 43

BB (%) FRon, AR R 5 A DG 43t
Pearson %, P<0.05 N ZERBG T2 L,

g, 1 G OBEMENR) B TE ) - TEAE M) S REA% 2 — 5

Fl, s nAUE S 5RE, 52F 4 20 5 R G B, A e o =

B B s 119 CFEME R) B 55 B aR AR ) - A ] %

BERATY — | B NAS SR | 5 2 AR AR v 21 PWZHEE TLR4.IL-23.I1L-17A mRNA #8 Xt

A ] 5% o 2 AE 5 I 0 (A [ 28 P SR AR )« 1
HER] SBEAZ A —, AL SR EERRAR, S2F4E
WA RA 5 IV G EAE ) 2™ F IR AE ) - B MEE]

Rir=bE
Wi B 3% TLR4 . 11-23 . IL—-17A mRNA HH X} 3k
I, ZR AR FE L (P<0.05), R AET

.52 .



% 24 1)

BT, A Toll FEZ A4 R VA 3R-23 . I 3R -17A 7E3R AL WA ] SRR L1 U ¥ 33k B HU NG PR X

XA, W3,

®5 MRAAFFEEAEEZEEEETLRAIL-23,

IL-17A mRNAHEXT RIZELLE (xxs)
#=3 MHETLR4A.IL-23.IL-17A mRNA
= - IL-17A
HXRIZELLE (xxs) 205 n TLR4 mRNA I11-23 mRNA
mRNA
i [ 4 40 121019  097+0.17  098+0.16
1) n  TLR4mRNA IL-23mRNA  T1-17A mRNA AL * * *
o R AL 57 138+022  1.11x020 1.20+0.23
XHEZE 58 0.98+0.19 0.84 +0.16 0.87 +0.14 i 3.050 3.605 5004
o 97 1.31+0.24 1.05+0.19 1.11+0.18 P 0,000 0,000 0.000
tfE 8.928 7.052 8.698
PiH 0.000 0.000 0.000

22 WMREAAEFEHEZRTEREETLRAIL-
23.IL-17A mRNA B3t RIZZ Lb

AF 5% 2H A ) REEAFE [R] 48 38 A5 73 9 38 % TLR4 |\ 1L-
23 \IL-17A mRNA M XF Rk & WAL, 2 R A G i+
M (P<0.05),VHAHmmT N MMPAHIVHA,
Vgdm+ Dl Mg, Mm%,
W4,

T4 MRAANEEHBZETEREETLRS.IL-23,

IL-17A mRNAMET RIZEEEER (x£5)
417 n  TLR4mRNA  IL-23mRNA  IL-17A mRNA
O 17 1.090.18 0.88 £0.12 0.91£0.16
Mgesh 29 1212020°  097+014Y  1.03£0.18Y
VgiZH 31 133+02472  1.08+022"%  1.17£0.197%
VH 20 159028729 1272025729 1324022729
F8 17.181 15.167 17.352
P1H 0.000 0.000 0.000

F o O5 DAL, P<0.05; @5 AL AL, P<0.05; @5
IV A, P<0.05,

23 MIRAFEEEREEESE TLRA.IL-23, 1L~
17A mRNA B3} RIEE L&

IF 5% 2H A ) 95 A% BB #8 35 TLR4 . 1L-23 ., IL-
17A mRNA X} RIFE LI, ZRARITFEE XL
(P<0.05), HEMYRA S THERRA, RS,
2.4 FTRAAEEHINGETRRKXESE TLR4 IL-23,
IL-17A mRNA B33 RiX E b3

AF 5% 4 AN [m] I HE T g 3% 2% J8 3% TLR4 (1L-23 .
IL-17A mRNA A%} Rk L, Z R A G E X
(P <0.05) , 5 B IEHE L)) g 2k 2% 21 /& T v B2 AT 1) g
Fededl. ke,

#x6 MRATFRFEHINGERRKSESE TLR4.IL-23,

IL-17A mRNAEFRIZELE (x£5)
- TLR4 IL-23 IL-17A
mRNA mRNA mRNA
P IEHESAE SR 4] 30 1.2320.17 0.99£0.18 1.01%0.15
WM RE R4 67 1.35+£023 1.08+0.17 1.15+0.21
t1H 2.559 2367 3.291
P1H 0.012 0.020 0.001

25 MRATLRAEIL-23.IL-17A KixRIMEE M

Pearson A &1 43 B 715, BIF 5 2 18 A4 A 7] 48
1 1% 41 41 TLR4 mRNA #H X} % 3k &t 5 1L-23 mRNA |
IL-17A mRNA AH X 3 3k 5 2 5 1F AH 2C (r =0.662 il
0.671,¥) P=0.000), LK 1.2,

w 25
S
#® 20T
=
=
E OL5T
-
Z 10}
El
2 05 F
—
=
0.0 1 1 1 1 1 1 1 1 1
00 02 04 06 08 1.0 12 14 1.6 1.8
IL-23 mRNA M X} ik i
1 TLR4 5IL-23 mRNAMXRIZEMNE S E
25T
iﬁ
a0k
® @ R,
+= & o %
2 SE o g o0 Lo
< ° é?o°°b° ® o°
Z 10F 8o ?@ ° o o
= [-]
3 05} e
T o
—
=
00 1 1 1 1 1 1 1 1
00 02 04 06 08 1.0 1.2 14 16 1.8
IL-17 mRNA A% 2635 B
E2 TLR45IL-17A mRNA X RixERE S E

« 53 .



FpIE AR ek

4324

3 iip

LDH J2 B Y = 2R B, B O 10% A
T2 B 52, LDH g 748 7™ 55 28 2 B A% 41 21 28 1 U
MEAS , Bl 0 1 & R vl i R 2 40 RIR AL EE 2 36
5 HH 40 ) T A 2L 480 TS A e n EE B R R ™
T, YR S T R A 2 AR 2 T A i A 3 B
PRI =, A28 IR T T BBl 28 K i s/ 2
FRLAARSE 01, 5 22 b R 4 A5 RS AR L SR E S
5 LDH kA4 R R EHY, TLR4 J&—F 5 5 2
F1 L, B Al AN e R 1Y) EE 52 45 4 R 240 it o
B 8ME, 2 55 R0 RN, M5 W IE Ik
P AE B AR 25 5 B, TLR4 /] 38 2ok 0% #% P -« B 5%
p38 AR A HE 1L-23  IL—17A 5412 48 40 it DA 543 ik o
{H 2 H AT T TLR4 & 1L-23  IL—-17A 75 18 78 I Ak |]
B BEAZ A U W R IRACOPA B Z B S kE . BT
A58 2K qRT-PCR 6  LDH #2313 758 [ Hi: [7]
FEBERH 40 TLRA J 1L-23 (IL-17A B %35, 34
BT AN () JEAME 1R A28 45 2% % £ 3% 1% TLR4 K¢\ 1L-23 .
IL-17A f3R3K , A G K126 LDH $2 i 2% |

IL-17A 2 —F 32 2 i 35 A6 T 40 i 7 25 i 35 2h
JEL PR, R T A S B A RO R AR
il WG o P A TG A SR o TL-23 fisl & CD4'T 2
JHL A6 SR Th7 40, B JS 90093 NK 40 RS i IL-17A
AR 1L-23 38 7T 5 1L-1 P [A 42 F 1L-17A M\ S T 410
LR R, 5] A A S N B S S, IL-23 (IL-17A
il 2 A R B e I Y AR RE S T, AR S R, BF
9¥2H TLR4 . 1L-23 . IL-17A mRNA A%} 35 245 T
XFRECZH 10 B LDH A8 2 1B 72 O AE [R] 2 e A% 4 R
TLR4 . IL-23 . IL-17A 5 &3k, £ % A 4 LDH /&
T [B] 25 45840, IR S G e N, F B AN b
() TLR4 55 PR 500 52 PR 300E 5, 300G 1L-23 L IL-17A {5
SOl AR RN P IL-23 L 1L-17A (9 %K 3k, H
LDH £ 5 18 A% [ ME W] 48 #6 4% 20 21 TLR4 | 1L-23 | 1L~
17A (2235 5 IEAE ) SR AR S5 90 f ¢ . LDH B E T
M a0 285 R 0L A8 4% i, 45475 2 2 e R ] R OKR 4 4
AH AR 20, S e B AN LAY TLR4 %51 51 2
T, AR E 1L-23 | TL-17 55 4 i 240 il 5 543 0 , A< B )
I BE RE A TL-23  TL-17 43 i 5 &, JE A 4R
i 0 AR RE SR BN, 1E— A2 iE LDH g3
MELZURAS e JEAEPO , S BUEMEDI gk .

ARWEFE BN, H ¥ MR ¥ TLR4 \1L-23 [ IL-17A

mRNA AH X 3% 35 15 34 8 T b B I o, B I A
fig g2k 2% TLR4 . 1L-23 . 1L-17A mRNA X%t ik 51
e T R BEHE D Rl 2k L 10 W] LDH A8 3 1R AR A
V] 2 6 4% 20 21 rh LR4 | IL-23 1L~ 17A (9 3k 50515
PR A O . MEME AL S K A ARE RN, G
LR4 IL-23 | IL-17A #AERh , & i &t TLR4 (1L-23 |
IL-17A, HpMr 20 MY | 5 200 45 i, SR 45 T I ME 4R
P o7, DT 5| S 2 K i | i 45 5k A5 B AR Ak
IR SR Y I EME D BE . ZHU AEPRE S R
6 TLRA/NF—w B 3 {30 128 #4005 /)N B2 5 200 e A0 ik
RIE N 25 LDH M AR & o #2 . Pearson AH
M3 BT 7R I 5 A 3R A A (] 4 A% 4 21 TLR4
mRNA #I %} Fé ik 5 1L-23 | IL-17A mRNA A %F 2635
R IE MO, 458 LDH £ 35 18 AR A 7] 45 6 % 41 21
TLR4 11-23 \1L~17 4 JiE il # 35 AH .S B .
25 B iR, LDH i 75 18 722 BEHE (] 3 i A% 2H 21

LR4 1L-23 IL-17A 5% m <1k, H 5 LDH 8 35 A
] £ IR AR S R G T E R R E Y] (HE W
FFE Z vt L KRR AR B B 5T o — 2538 UE A 5%

45k

%

=z

% X Bk
[1] GADJRADJ P S, HARHANGI B S, AMELINK J, et al
Percutaneous transforaminal endoscopic discectomy versus open
microdiscectomy for lumbar disc herniation: a systematic review
and meta-analysis[J]. Spine (Phila Pa 1976), 2021, 46(8): 538-549.
[2] BERRA L V, DI RITA A, LONGHITANO F, et al. Far lateral
lumbar disc herniation part 1: imaging, neurophysiology and
clinical features[J]. World J Orthop, 2021, 12(12): 961-969.

[3] LAASIK R, LANKINEN P, KIVIMAKI M, et al. Return to work
after lumbar disc herniation surgery: an occupational cohort
study[J]. Acta Orthop, 2021, 92(6): 638-643.

AHSAN K, KHAN S I, ZAMAN N, et al. Fusion versus
nonfusion treatment for recurrent lumbar disc herniation[J]. J
Craniovertebr Junction Spine, 2021, 12(1): 44-53.

ZHU L R, HUANG Y L, HU Y M, et al. Toll-like receptor 4/

(4]

(3]
nuclear factor-kappa B pathway is involved in radicular pain by
encouraging spinal microglia activation and inflammatory
response in a rat model of lumbar disc herniation[J]. Korean J
Pain, 2021, 34(1): 47-57.

SRARI, Ve s, AN, 45 . Toll BEAZ 1A 4 T B b 205 | e A
[ 95 2 A5 L B A SR L AR 0], T AR S I AR Rk,
2020, 37(3): 513-516.

RODRIGUES-DIEZ R R, TEJERA-MUNOZ A, OREJUDO M, et

(6]

[7]

al. Interleukin-17A: potential mediator and therapeutic target in

.54 .



% 24 1)

BT, A Toll FEZ A 4 B TS 3R =23 FIZ0AEA 38— 17A TEIR AR ] SR 20 U ¥ 33k B HUING RS X

[8]

[9]

[10]

(1]

[12]

hypertension[J]. Nefrologia (Engl Ed), 2021, 41(3): 244-257.
LI H, TSOKOS G C. IL-23/IL-17 axis in inflammatory rheumatic
diseases[J]. Clin Rev Allergy Immunol, 2021, 60(1): 31-45.
KANG Y M, SU G A, SUN J M, et al. Activation of the TLR4/
MyDS88 signaling pathway contributes to the development of
human hepatocellular carcinoma via upregulation of IL-23 and IL-
17A[J]. Oncol Lett, 2018, 15(6): 9647-9654.
e R A 2 B AR S 2 AT 58 A YT 2L . AT ) 58
HUAE ISR Q013 - BT [I]. "hARSMRHIE, 2013, 42(11):
218-220.
URRUTIA J, BESA P, CAMPOS M, et al. The Pfirrmann
classification of lumbar intervertebral disc degeneration: an
independent inter- and intra-observer agreement assessment[J].
Eur Spine J, 2016, 25(9): 2728-2733.
MOCHIZUKI T, YANO K, IKARI K, et al. Association between
low back pain and quality of life in patients with rheumatoid
arthritis according to patient-reported outcomes using the

Japanese Orthopaedic Association Back Pain Evaluation

55

[13]

[14]

Questionnaire (JOABPEQ): a cross-sectional study[J]. Mod
Rheumatol, 2021, 31(5): 992-996.
LIUY L, WANG Y Q, ZHAO L, et al. Effectiveness and safety
of percutaneous vertebroplasty in the treatment of spinal
metastatic tumor[J]. Pak J Med Sci, 2017, 33(3): 675-679.
HADZIC E, SPLAVSKI B, LAKICEVIC G. Comparison of
early and delayed lumbar disc herniation surgery and the
treatment outcome[J]. Med Glas (Zenica), 2021, 18(2): 456-462.
E )

A5 AR BT AEE, DRI 55 Toll RS2 14 4 K2 4 A
23 PRI 3R-17A 7R AR A ] LB AR rh i ik S H
I R S [T]. B R 2R 2%, 2022, 32(24): 50-55.

Cite this article as: ZHAO Y, REN L, MA M H, et al. Expression
and clinical significance of TLR4 and IL-23/IL-17A in nucleus
pulposus of the degenerative lumbar intervertebral disc[J]. China
Journal of Modern Medicine, 2022, 32(24): 50-55.



