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Abstract

BACKGROUND: Semaphone 3A (Sema3A) is an important neurovascular growth inhibitor. It is not clear how Sema3A is involved in the pathogenesis of
discogenic low back pain. Exploring the potential mechanism of Sema3A in intervertebral disc degeneration can provide a new target and theoretical basis for

the prevention and treatment of discogenic low back pain.

OBIJECTIVE: To explore the mechanism of interleukin-1p inhibiting the expression of Sema3A by activating the nuclear factor-«B signaling pathway to induce

intervertebral disc degeneration in rats.

METHODS: RT-gPCR was used to detect the expression of Sema3A mRNA in normal and degenerative human nucleus pulposus tissues. Nucleus pulposus cells
of Sprague-Dawley rats were isolated, cultured, and passaged to the 3rd generation. Then, passage 3 cells were divided into three groups: the blank control
group was routinely cultured for 48 hours, the degeneration group was intervened with 10 ng/mL interleukin 18 for 48 hours, and the degeneration+inhibitor
group was treated by 5 umol/L nuclear factor-«B signaling pathway-specific inhibitor BAY11-7082 for 1 hour, followed by interleukin-1B for 48 hours. At the end
of the intervention, cell viability was detected by cell counting kit-8, cell apoptosis was detected by Annexin V/FITC staining, mRNA expression of cellular matrix,
vascular and neural markers and Sema3A was detected by RT-qPCR, and protein expression of marker proteins, p65 and p-p65 was detected by western blot.
RESULTS AND CONCLUSION: RT-gPCR assay showed that the expression of Sema3A mRNA was lower in degenerative human nucleus pulposus tissue than in
normal human nucleus pulposus tissue (P < 0.05). Compared with the blank control group, the nucleus pulposus cell viability decreased and the apoptotic rate
increased in the degeneration group (P < 0.05); compared with the degeneration group, the nucleus pulposus cell viability increased and the apoptotic rate
decreased in the degeneration + inhibitor group (P < 0.05). Compared with the blank control group, mRNA expression of type Il collagen, polyproteoglycan,
and Sema3A was decreased in the degeneration group (P < 0.05), while mRNA expression of CD31 and neurofilament 200 was increased (P < 0.05). Compared
with the degeneration group, mRNA expression of type Il collagen, polyproteoglycan, and Sema3A was elevated in the degeneration+inhibitor group (P <

0.05) and mRNA expression of CD31 and neurofilament 200 decreased (P < 0.05). Compared with the blank control group, the protein expression of type Il
collagen, polyproteoglycan, and Sema3A was decreased in the degeneration group (P < 0.05), and the protein expression of CD31, neurofilament protein 200,
p65, and p-p65 was elevated (P < 0.05); compared with the degeneration group, the protein expression of type Il collagen, polyproteoglycan, and Sema3A

was elevated in the degeneration+inhibitor group (P < 0.05), and protein expression of CD31, neurofilament 200, p65, and p-p65 was decreased (P < 0.05). To
conclude, interleukin-1B does inhibit the expression of Sema3A by activating the nuclear factor-«kB signaling pathway, which can also increase the degradation
of extracellular matrix, promote the innervation and angiogenesis in degenerative intervertebral disc, and may be one of potential factors that contribute to

intervertebral disc degeneration and discogenic low back pain.
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1 #EF1A5E Materials and methods
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ANOVA) X SEBHAE AT 04T

12 BFRAURE ST 2022 4 7-11 A 2L A BRI
WA IR A 5E

1.3 ##t

1.3.1 IEPRFEAR I RAEARSKIE T 16 AT HE (R 35 B8 A% 5 b 2
HIAR TR EERZ, % 84, Fid 18-65 % . L Xt
FHME RIS T aE R E . 2 RS 2 BN AR
T RAERE S 7S R 2 D AR BE R Ll (HZKY-PI-2023-4).,
1.3.2 SEEGENY) 6 R SPF ZUME!: SD K, 6-8 FS, M4
H180-220 g, W H bl BR AR IR 0 A R A A,
YRR E 5. SCXK( 5T )2019-0008, #dl 5% ¥4 55 Ny SPF £ ¥4 155,
I 215 °C, N 55%. 34 skin Ol R R R A
50 MR 55w Ab A BR A B SEES Sh e B A etttk HedES
MDL2022-11-07-01. S50 FRIEAE T [E bR BB 2 g 2 (OF
T e B S5HE R 1R # 48 LR FIAHh A B Sk, 5K
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1.3.3  SEIGAFIAX A DMEM/F12 55775 (Gibeo); 141N
42 1B(PEPRO TECH); #% X1 kB 15 5 il B 411 75 BAY11-7082
(E£4): NAEKREEAVE. BREAZHEDUE. (555 3A
Uik (Affinity); CD31 Uik #4148 22 55 14 200 J7i14 (Proteintech);
p65 PL 1A, p-p65 Hi & (ZEN BIO); Goat anti-rabbit IgG(H+L)
(ab150078); CCK-8 i 71 £ (FIUORESCENCE); Annexin V/FITC
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(Pfirmann =TIT4K ). A% TC R ERAE, USCERMEME () 5 58 H E A%
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1200 r/min B5.0> 3 min JIIELNHE, H L L. MA1mL4 C
TYe (1) PBS B2 A, XS OUUEAR, FEEFE. H
4 mL 4x 255 LR 12 mL 25 B8 /K e R R 45 6 2 R
TN Ix &5 G2 P B e VP A, R T 40 Bk B o 1x10° L,
Y 100 plL ()40 f 2%+ 5 mL it =0, I 5 pL Annexin
V/FITC IR A T % i F#GIFH 5 min, JIA 10 pL 20 pg/mL
FRI AL, TR I 15 YA 400 L PBS, 7 BT Vi =0

1.4.6 RT-qPCR fuilll H (kR 1L OFIH Trizol 2R HEEL
N BERZ S 5 RNA, 56 5% 4 B cDNA, @ i SYBR Green
S 5% 96 2 B PCR 48 BT mRNA, K I 5 18 A5 15 18 A8 B 4% 21
LPESEIANREER. QMW P3 A KEBEZLE, DL
2x10° L* (4l ik FE B P T 6 FLAR 1, FEFL 2.5 mL, 359 24 h s,
TR SRIG o HBBOF IR A R TR 22, T 48 he T4
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Table1 | Primer sequences

£ ESBIF A (5-3") LB (57-37)

I JE 4 CGC CAT GAA AGT CTT CTG CAA CA CGC CAT GAA AGT CTT CTG CAA CA
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(5% 3A AGG ACT CAC ATT TTG AAAACG G GAT AGC AAA GTC TCG TCC CAT
cD31 AGG TGC TAT TCT ATA AGG ACG AT TGT TCA GTA TCA CGG TGC ATT

W22 B 11 200 AGG ACC GTC ATC AGG TAG ACA  TCC AGG GCC ATC TTG ACG TTG
B-actin CTG AAC GTG AAATTG TCC GAG A TTG CCA ATG GTG ATG ACCTG
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RRIEZE 5 S RKREEZAEITE 1. TR TR
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2 Z58 Results
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Figure 1 | Comparison of Semaphorin 3A mRNA expression in normal and
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Figure 7 | Schematic graph of the mechanism by which interleukin-1p affects
Semaphorin 3A expression via the nuclear factor kB signaling pathway to
induce discogenic low back pain
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