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Effect of remifentanil on the intervertebral disc of rats

with intervertebral disc degeneration and its mechanism
Liao Yao,Tu Ting,Zeng Xiyu,Chen Qiuhong,Yuan Yaoqi
(Department of Pain Treatment , Traditional Chinese Medicine Hospital Affiliated to Southwest Medical University )
[Abstract]Objective : To observe the protective effect of remifentanil on intervertebral disc of rats with intervertebral disc degeneration
(IDD) , and to explore its mechanism of action. Methods: A total of 40 healthy SD rats were randomly divided into sham—operation
group, model group, low—dose, middle-dose and high—dose remifentanil groups, 8 cases in each group. IDD models were constructed
by fibrous annulus puncturing. After modeling, low—dose , medium—dose and high—dose remifentanil groups were given intravenous in-
jection of remifentanil through tail vein at rates of 0.2,0.6 and 1.2 wg/(kg-min) for 30 minutes, while model group and sham operation
group were given the same volume of normal saline. The pathological changes of intervertebral disc tissues were observed by
hematoxylin—eosin (HE) staining. The levels of serum tumor necrosis factor a (TNF-a) , interleukin 6 (IL-10) and interleukin 18
(IL-1B) were detected by enzyme linked immunosorbent assay(ELISA ). The expressions of peroxisome proliferator—activated receptor—
1a(PGC-1a) , mitochondrial transcription factor A(TFAM) , cysteine aspartic protease—1( Caspase—1) ,gasdermin D(GSDMD) ,NOD-

like receptor family pyrin domain containing 3(NLRP3) , hypoxia—inducible factor 1a (HIF-1a) and vascular endothelial growth factor

(VEGF) in intervertebral disc tissues were detected by Western
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blot. Results : Compared with sham operation group, nucleus pulpo-
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(P<0.05). The expression levels of PGC—1a and TFAM in intervertebral disc tissues were decreased , and expression levels of

Caspase—1, GSDMD, NLRP3, HIF-1a and VEGF were increased (P<0.05). Compared with model group, disorders of fibrous annulus

were significantly improved in medium—dose and high—dose remifentanil groups , and number of nucleus pulposus cells was sig-

nificantly increased. The levels of serum TNF-a, [L-6 and IL-1B were decreased (P<0.05). The expression levels of PGC~1a and
TFAM in intervertebral disc tissues were increased, and expression levels of Caspase—1, GSDMD, NLRP3, HIF-1a and VEGF were

decreased ( P<0.05) . Conclusion : Remifentanil can improve IDD in rats, and its mechanism is related to inhibiting inflammatory

response and pyroptosis of intervertebral disc, and regulating HIF-1a/VEGF signaling pathways.
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&N 2 A= K KT (vascular endothelial growth factor,
VEGF) {55 2 5 7 IDD fig B 720, VEGF J&
HIF- Lo A EHE LA, AT A 2 045 A A Il A 4= 2% , 78
A LA BT Az 05 G R A 18] 28 28 L R AT PR M [R] 28
P e 2R, B 2% K e S I R Tz i B JRR I
FR WA BB A 400 ) S RE S5 I K A 3 0 o
P 0005 AT DR AP S o, 050 B i
ISR JE g i WA HIF— 1o 28 3K o3t O IE B It 48 Y
B AL D BERE RS Fi o5 AR JEXS IDD 275 HAT (R
YERTH ANTE R o AWESE B TER W 5 25 K JEXS IDD
PR A U A FH B ML

1 #REFE

L1 SRt

L1l SEieshdy  f@ etk SD KB 40 K, /R BT & (250 +
20) g, W T PO BE ALK 2E L S AT RS SCXK (1)
2018-17.

112 SEERH B2S KR (Sigma 22 F]) , Hbi B HIF-1a
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GAPDH Hi {4 (60004—1-1g, i = B A W FHARF R A A,
HRPARICHY P 1eGC —HL(SE131, AL st REFRH A R

7)), e IR AE N T —a (tumor necrosis factor oo, TNF—a) . [14H
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A]) , MK3 BURBGHR G2 50 (Biotek 23 7] ) o

1.2 FEedrk

12,1 shiptRE &5 a4 ¥ 40 5 SD K RUBEALS M 1B
FARA AV L) R FIFRCAC P mA R, B8
R B IDD A 7 SR FH AT 0 21 4 20708 K B 30 merkg
I E B2 I s R BRI, A M S T e 4 1 3 v L T
RIGEE Al . FAMERIMUVEIE] AR T Rk K J
YL, MRS A T 57 1L5/6 HE 7] 35 AL, 1 FH 216 5
ST 20 2 TR A S M L SPA TS0 ) 1T, 8 o SRR B 2
2.3 mm, 58 10 s JG Rk BR R AL B2 A0, BTFERA
RARIEAT RN ARG IR Z4E A VI, IDD A
3724 W B 2SR JEAS P L A AR G 0.2.,0.6.
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1 mol/L 1) PMSF & 2513 4% v, UKEL e /3 519, B0 e
Wt LVE W . BCA MR iR UM AL SR, BL40 pe BEAH IR



— 762 —

BRERKZZR 2023 £5 48 55 7 83 (Journal of Chongging Medical University 2023.Vol.48 No.7 )
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(n=8,x +5,pg/mL)

paxil TNF-a IL-1B 1L-6
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TFAM 25 [ 2 k7K PR (P<0.05) 5 SRR L 55, B 2%
KJE TR 2K UM 1] 45 4H 4 PGC— 1o JTFAM R [ 63K
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LI ZH 1.14 +0.23" 137+0.14° 161027
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MLl Z —. BT min KM R P PEE T
B, HA R 2 5 B A% 40 i s> L™, NLRP3
HAE /AT WeAH AT 538 % 0 B0 DAy 2 4
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