@2 TEREATERR WEEZE

www.CJTER.com Chinese Journal of Tissue Engineering Research

miR-206 Y AEHEB] R EEA BB, HE K BRAEXERNERH

EX BB F R HESE

https://doi.org/10.12307/2023.956
1’585 2022-10-17
KB 2022-12-28

SCEE R R . miR-206 A AR A R K KA IR . AR A G A KR G a1 A

M SD KR, =) XfEBLH

{BCB8HA: 2023-04-07 3 FEMRIEIR
£4B8H: 2023-04-20 (1) xxfmd/;—&#fuwééﬁ&ﬁ\% @ ﬁ;

: — (2) BB R3] 3 45 R R A
PEDXS: miR-206 mimics-NC 28 (3) B A B A2, 3% RACHE 2. 7 7R
R459.9. R318; R446 3 miR-206 mimics 48 FE2. MEBFRAETF o @i E

ey —} . PRI 1 ik ;
XEHS: aging g MEDO TS e 1 sedind ik,
2095-4344(2024)11-01712-07 R By A ’ -

XERRED: A

SCRRFE N :

BME: 21 Ashford A1 Porter 7F 19624E K IM4IMI N A “H O A C” KIS IGHR I, 18 ML A 5T R (0 TEAZ AR I35 [X 7% 1 02
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WA, DLSZERAIMAR B 1A U T A0 5 S 2 4 £ 5 37 .
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Abstract

BACKGROUND: Pain mechanisms in patients with lumbar disc herniation are associated with inflammation, autophagy is closely related to intervertebral disc
diseases and inflammatory response, and aberrant miR-206 expression can trigger skeletal diseases.
OBJECTIVE: To investigate the mechanism of miR-206 on inflammation, analgesia and autophagy related proteins in nucleus pulposus in rats with lumbar disc

herniation.

METHODS: Sixty SPF male Sprague-Dawley rats were randomly divided into control group, model group, miR-206 mimics-NC group, miR-206 mimics group,
miR-206 inhibitor-NC group and miR-206 inhibitor group. Animal models of lumbar disc herniation were established except for the control group. Ten days after
modeling, miR-206 mimics-NC group, miR-206 mimics group, miR-206 inhibitor-NC group and miR-206 inhibitor group were injected with miR-206 mimics-

NC (20 pmol/L, 10 uL), miR-206 mimics (20 pmol/L, 10 L), miR-206 inhibitor-NC (20 umol/L, 10 pL) and miR-206 inhibitor (20 umol/L, 10 uL), respectively.
Administration was given once a day for 4 continuous days. The control group and model group were injected with the same dose of normal saline. The paw
withdrawal mechanical threshold of bilateral hind feet was measured by Von Frey filaments, and the paw withdrawal thermal latency of bilateral hind feet was
measured by heat pain tester. The morphology of dorsal root ganglia was observed by hematoxylin-eosin staining. The expressions of inflammatory factors
phospholipase A2, cyclooxygenase 2, prostaglandin E2, tumor necrosis factor a, and interleukin 1B in nucleus pulposus were detected by qPCR. The expressions
of autophagy-related proteins LC3I and Beclin-1 were detected by western blot assay.

RESULTS AND CONCLUSION: At 3, 7, and 14 days after modeling, the paw withdrawal mechanical threshold and paw withdrawal thermal latency were both
decreased in the model group compared with the control group, while the levels of phospholipase A2, cyclooxygenase 2, prostaglandin E2, tumor necrosis
factor a, interleukin 1B, LC3I and Beclin-1 increased (P < 0.05). The above indexes showed no significant changes in the miR-206 inhibitor-NC group and miR-
206 mimics-NC group compared with the model group (P > 0.05). Compared with the miR-206 mimics-NC group, the miR-206 mimics group had lower paw
withdrawal mechanical threshold and paw withdrawal thermal latency and higher levels of phospholipase A2, cyclooxygenase 2, prostaglandin E2, tumor
necrosis factor a, interleukin 1B, LC31, and Beclin-1 levels (P < 0.05). Compared with the miR-206 inhibitor-NC group, the rats in the miR-206 inhibitor group
showed opposite changes in the above indicators, and there were significant differences between the two groups (P < 0.05). To conclude, inhibition of miR-

206 can significantly improve the level of inflammatory factors in nucleus pulposus of rats with lumbar disc herniation, increase pain threshold, and reduce
autophagy. The mechanism is related to the inhibition of LC3I and Beclin-1 expression.
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0 5|5 Introduction

I 1) 28 9% HH R R BE R ZE TR 20-50 5 AR, IR
LI BRI, 73 DR P peh 22 AR 52 3 B A% 2% 0
LT B DR A% N A1 4 O BE PR 0, 1 A ot 48 i J)
PORESSE, PR TR B 720 DR 7 17 7= A PR B PR A, TR
EEBIE LT Rk M. wiRE, B EE R
HE [ 255 58 HURE FRIREZE ) 15%—45%, A BRIEHE ] 45 58 e A
(BT 2% F ik 2 630 5370, it irig e Kmin .,
JIEE AR I) A5 % HERE S5 PR AL I 7S b © & R IS R E A
Ko AHIREH RILIENEME R 35 HOE R I A LR A E R 2
(¥17% i 1l A2(phospholipase A2, PLA2) KK Y) 7, W] LLiE
A B4 A VOIS R A T T R P R I B R SO AR e 7E8E
A LR R I PR O R IR 3R IA il (4 A 26 1B
FIAA 3R 6 KRR 755, HAWSIERM iz, i@
BEARRE JORE R A R, i I FL R A T A A B VR
B WA S —F LA B RIS S AL, T d i i B 52 4 i 4 A
BNHL RS ERMEE MR ® . R REN, A
W 5 (] 85 03 B DI AH DG, 80 G 7 R AR 28K B[] 28 24 2
R AR RIS T, AT DU I m LA A
7 ST I R 20 AR T R e W R S S AR
Ky FAEA AT 5 IE B Toll ZAR(E AN A ME R A, [
KN 5 3EW R R A, 8T 4 A g5 58 K
o7 Stof 4 o) A i) 48 98 HURE e b JE R B

IS AE R AR o TR R R R, ©& T U
RNA(microRNAs, miRNAs) 15 4k £ iy K A2 Kk A7 78 < Bk
miR-206 J& MiRNAs i 5l 2 —, HF Ik 7 Al (e it B B K
Ao WKL, TERE I R R IAE SR 5 5 K miR-206
FERWIAT A 10 5 7 {HR 5T miR-206 7E B A A 45 5%
HOIE P R ST R R AN M AT, SC 3 38 3 g 7 A ) 48 5%

HYRE K RS ZRY AL 42 miR-206 X 48 E « HEL 2 1 Wi 2 11 PR 52
A O SRAT FU R AR S H -

1 #RFN753E Materials and methods

1.1 &3 BEYLIREIY SR, £ AR HBCR A PR IR R O £
GyT, ZHIRH P LR B LSD-t A5

1.2 BEE A g 926 2021 4F 9 H & 2022 4F 9 Ak
R K 2= B S 56 A 0 5E B

1.3 ##t+

1.3.1 SZEGENY) SPF Gtk SD KR 60 W, FNFERE, 1A
i (200230) g, AL TR S ESL g0 sh Rl 7 a4k, zh
WIEARIE S . CXK( 5T )2020-0010. 135 T4 Jih b [ [ 1T [
Besciezh Py rbly, ORI EE @R, R 18-22 °C, WL
50%-60%, HHIEJE M 12 h/12 h (&35, &R 3R 1 5 i
175258 . SKIRTT RAW LR R R 3P S g AR PR 2 flb ik
SRS R T E B ER F R 2 OT it B SRR
PIVEEFRRG IR FIAHE J B 05 . SRIG BN TE BRI T 3
ITITAE TR, FFR—V155 )85 KR EE s> P .
FIBET .

1.3.2 RF 510 # miR-206 inhibitor(miR-206 I il 47 ).
miR-206 inhibitor-NC. miR-206 mimics(miR-206 % 1. %1 ) ;&
miR-206 mimics-NC( | ifF & ¥ 4= ¥ & A% ); TRIzol iR 77 ( 38
[ Invitrogen A ); i 4- M3 0.25% [ (A (H E L
FRAEMREARAR ) WP/ R 1g6( H E R A A
YR A IR A A );: Beclin 1 % 2 3 B 144 (ABCam 1 [H,
1% 5. ab264299); i A LC3 1 ( WEFERE AW A A,
1% 5. ADI-APR-100-0200). 29G yi I £t (B-D 2 7l ): ¥
Bl ( 3£ [ Kent Scientific Corporation); s &5 /0L (3£
Backman Coulter); &1#%% ( H A< Olympus); #BKE VKA (EEH
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ThermoFisher); SEHY 5% g & PCR A ( Hh [ A il K 2208 22 4
R AR A ); B RS R 50 M Western blot HiJk R4t (
AL 28 A WA AR A ).

1.4 FEI7ik

1.4.1 FEAMENR) A HRE SR AL 57 60 H SD KRR FH Bl AL
By 2T EL 10 RAE NS IR A, 45 Tl iRl e 7%, oA g
7 B D) A 5% K BB L, R T ke KRR v
4 mL/kg [RIHRE N 1% (15 B L S0 RRTE, DU JRE [ s, 5 30 e
B, HBERDH75% CBHHTE, BHOLEE, RABGEHILE
KRB, BZ0E Nk, BEMERNE, TR TR
3, 4 MMM, FBURMEMAMR, H—R LEMA
AR AMER AL, WS s R g e, K
MBI HEEEE, THMIETE LR A
Ly, 2 em PIET, BRI L AL [ MR, 324
B R RIG4HTREINENEFRM80 U, Ik
WABZRWE. Bk 4 RFRG B ETR R, 3t 46 K
KRR R

AR T ARSI RIS T2 P AR K )R

PRI miR-206 Jof JIEAE (7 5 5% H R B BEAZ 280 B9 J 1 WA 2%
RERE L

RIS ERAAST A R 4% 5 HE TF AR AL 5 12 S A 0 K R AR 1) 48 98 HH R P 28

BRIk R A

BIEFAEAR  LEAS NICH KR 3, 4 MRS, UM R SR
2, 0 W LA NFE R AMERI L, X ph 4 R
R, K RERZ R A E K T . THEET S, A L R
AR, M 2em PIE, KEEEZEAN L R L MR, &2
RSN AR

B ER P AR AR 10 RO RAE AT B4, 46 H gt sl T ) K Bl e

SBFE BENLEL 7320 0 5 41, B4 10 K, miR-206 mimics-NC 40
miR-206 mimics #H. miR-206 inhibitor-NC 5. 2 miR-206 inhibitor
H¥9 N

ER A QK U J AU P45 F2 S5 S5 R0 00 R 0 A2 S S s 34

MEIEHR QR THLE: OBIZALL SR FBEEE A2, R4
Tl 2. BOHIIRER E20 MORIIRZERR F a A4S 3 1B mRNA
Fik; OREZALEAVEARLHERA LC3 . Beclin-1 Rk

B2 SR 4 3 DR 2 I AE T K R

SHIE TR E

REBESSHUE LI0TT REW LRI ZZ ) LI AC B2 S 2 ftt ik

142 W RFWTTiE R AR AT EME ] 5 5% e A5 R
10 HORBAE R, AR 46 SR BRI BEN LB 77
P N5 4l B 10 K, miR-206 mimics-NC 41, miR-206
mimics Z41. miR-206 inhibitor-NC 2 Az miR-206 inhibitor 21 33
9 H. ZHECHR 9] FEEREEE 10 K, KRB,
29G VE SN EFE Li-Ly A L—Lg JEHE 8k 5% 18] VE S5 miR-206mimics-
NC. miR-206mimics. miR-206inhibitor-NC Az miR-206inhibitor
(20 pmol/L, 10 pL), AJ555 10 RITFGHES, 1k /d, ES:
VESF 4 d; X RR A B A RS 2R 35 S S R A HE AR UK
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143 ML MME 45 2 < 3 B {8 (paw withdrawal mechanical
threshold, PWMT) JUl5E  HHKR o WEL LG L, 3, 7,
14 d #82R H Von Frey £F 2 22 & K RS & PWMT,  H
INB R IZ R A () o 2 () 4 44 22 ) IOK B IR IE S, 2
R IR A AL B AL A LR, B S IR, BRI S s, M3
DN A PR, i 27 4 22 5t 2 /) 9 PWMT, HX 3 JF351E .
1.4.4 FHEYE L S RY (paw withdrawal thermal latency,
PWTL) MllE SRR MELZ )G 1, 3, 7, 14dESAH
A SRS UK BRI Ji5 A2 PWTL, S Y500 7 K B A2 0
R, PR R B 2 S B G,  ONRT [RE S PWTL,
[H]F% 5 min, SCIGEH A 3 9, HCFHME.

1.4.5 RN - BHLgets KRG ZEH 15 K, SHREMK
P A B0 J BT AR AR 2 T 2 2R, FAARAR 73 0 10% e [ e 2 21,
WEN T EATY R, 10% TEER B A5 it A7 S, 5 Al a
WYL A 4 pm, RIECRAT DUE J 225200 . AT A 4 40R A
TR R AT 100% 1R CBE R K K B, SR IR AR
ety 1% ERFRACEL 5 K A A R G, BRI A L RERLK,
EUALEE, R RRE R, BB TSR SR .
1.4.6  qPCR i I £ 2H K BR Bl % 2 2 A0 5 6 A1 mRNA 1
ik RH Trizol FEHUAT SR HCE A KR L-L, BERZH S
AL RNAG IO A AH DG IR 5| 035 el e A m) et .
RNA 2355~ cDNA 2% 5xPrimeScript RT Master Mix 1277 &
Y HHE4T . [FIF 223 SYBR Preme Ex Taq 11 (2x) 1771 & i W
HHEAT, SONVECR H 26 E B PCR, T Light Cycler480 %
b AT, DA B KPR B 27 A, 51 4
k1.

1 | 519955

Table1 | Primer sequences

A JiA 51¥F 5 FEHESE (bp)
WENEEG A2 F 5'-CGG GCT ATA GCA TAATTT AA-3' 1594
R 5'-CGT AGC TAT ATA GCG CGC AGC-3'
HREfREG 2 F 5'-GCT CAA ACA TGA TGA TAT TTG CAT TC-3' 80
R 5-GCT GGC CCT CGC TTA TGA-3'
BIFIRZ E2 F 5-GCT CCT TGC CTT TCA CGA TTT-3' 175
R 5-AGG ATG GCA AAG ACC CAA GG-3'
WREERBEE F 5'-TCA GTT CCA TGG CCC AGA C -3' 358
Ta R 5-GTT GTC TTT GAC ATC CAT GCC ATT-3'
FI4Iff1/% F 5'-CCCTGA ACT CAA CTG TCA AAT AGC A-3' 507
1B R 5'-CCC AAG TCA AGG GCT TGG AA-3'
c3 [ F 5-ACG TGC TAG CAT GCC CTC AGA CCG GCC TT-3', 300
R 5'ACG TGA ATT CGG AAG CCG AAG GTT TCC TG-3'
Beclin-1 F 3-GAT CCA CTG AGC ACC GA-5’ 1352
R 3-CTC ACC TGG TGG CAT TGT G-5'
GAPDH F 5-GGA GCG AGA TCC CTC CAA AAT-3' 452
R 5-GGC TGT TGT CAT ACT TCT CAT GG-3'

1.4.7 G BRI B WEAT 8L LC3 [ . Beclin-1 &1k
AR U 100 mg L-Ls BEAZ 144, I 1 mL BOZEM K 10 pL
(V18 1 BRI, TR0 TR 4% I 15 000 r/min B0y, 4°C,

20's/ &k, [EJRE 20's, JLEGL 5K, 60 s JEHRH B, A
FEAHR 25 pL A I A R L . FIRRE A 23, R =
e RN — JE UM 1% (SDS-PAGE) BEAZ, TH 541 50 pg
(I EE BT 7 ABUA AT ERE, JFAR LK. 24 Marker SR B
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T3 AR I A A2 1l AR o S5 AR % B, PVDF A 6 s
Fli b Y SR A TBST ¥k 5 min, IIAFRRGHI—$HL LC3 1 .

Beclin-1(1 @ 500) ¥ AL %, ANABR L A AL B AR IC ) —
P (1 5000), fEFHHEN2he ECIE N REZBOMA

PDCF fiX, 60's, K Image-lab 5 70 #1 R e itk AT BAZ AN 43 #7
1.5 EZ2URMAE OKBEXEL PWMT; @K BXUIE 2
PWTL; @ IR ATH LA @ fifiA% 2H 23 5 0 K 7 1 g g
A2, IEALEE 2. ATFIRRE B2, BIURIIAZEIA T o IR 2 1B
mMRNA [f13 1% Oz 2 A WEAH S H LC3 [ .Beclin-1 [ 5R 1A,
1.6 %itFE a4t K SPSS 23.0 #AF X HHE AT /b, Bt
IR E IERDAT, HEERLL xts For, 240 R #
K77 Z 08T, A F P EL R LSD-t #5568, A58 /K HE (@)
N 0.05, P<0.05KREFAHREER L. LENGIET
LA b [ BR AR B A G T R

2 253 Results

2.1 FERshMEE oM EHREINN 46 LA A 10 K
B, A NGE R .

22 ZA KR RFE A PWMT e HHKBRAELZ G 1d
IR PWMT A LU 7 TG R MR (P> 0.05), 4524 )5 3,
7 o 14d iy, SXPEAAMEL, BAA PWMT FEK (P<0.05),
B ZH 5 miR-206 mimics-NC 20 PWMT Lt 45 2 5 0 B 3 M &
S (P>0.05), 5 miR-206 inhibitor-NC Z14HLt:, miR-206 inhibitor
KB, PWMT JHi51 (P <0.05), 5 miR-206 mimics-NC 414 L,
miR-206 mimics 20 K i PWMT [&1K (P < 0.05), W3 2, I
1,

2 | BEKXBAEREHM LS T &S EE (PWMT) LR (xts, g)

Table 2 | Comparison of rat paw withdrawal mechanical threshold at
different time among groups

215 n 1d 3d 7d 14d

KR 10 11.20+1.23 11.09£1.30  11.50+1.18  11.42+1.22
HERIZH 10 11.33+1.31 8.10+0.85°  6.120.68° 6.22+0.77°
miR-206 inhibitor-NC 21 9 11.19+1.15 8.16+0.93°  6.30+0.66° 6.29+0.80°

10.41£0.93™
6.15+0.77°

10.330.80™
6.64+0.60

11.20£1.22 9.60+1.06™
11.38+1.11 8.12+1.01%

miR-206 inhibitor 41 9
miR-206 mimics-NC 44 9

miR-206 mimics 41 9 11.174#1.25 6.68+0.57“ 5.20+0.63*™“ 5.11+0.65°
FAE 0.048 22.800 100.700 83.840

P{H 0.998 <0.001 <0.001 <0.001

F g 106.800

P s <0.001

F i 168.300

P <0.001

Fln 15.470

P, <0.001

2

Tk SXBAMALL, °P<0.05; SHEIHAIMALL, °P<0.05; 15 miR-206 inhibitor-NC
HAHE, P <0.05; 5 miR-206 inhibitor ZH4H Lk, °P < 0.05; 5 miR-206 mimics-NC
MLk, °P<0.05

23 A4 KA RE R E] PWTL thds &S KRAELZE 1d
IR PWTLAE LU e G R M (P> 0.05), 452)5 3, 7
S 14 d i, SxXFRAALE, A4 PWTLEFEAK (P < 0.05),

A4 5 miR-206 mimics-NC 2 PWTL b 2 7 I B E MR X
(P >0.05), 5 miR-206 inhibitor-NC 14 t;, miR-206 inhibitor

ZH KB PWTL{E 5 (P < 0.05), 5 miR-206 mimics-NC ZHAH EL,
miR-206 mimics 21 AR PWTL {8 [&{% (P < 0.05), .3 3, L& 2.
3 | FHEARAEREARMAEE R FHERER (PWTL) LR (xts, 5)

Table 3 | Comparison of rat paw withdrawal thermal latency at different
time among groups

215 n 1d 3d 7d 14d

payice:l 10 15.28+1.36 16.03+1.18  16.62+1.25  15.96+1.30
TRIZH 10 15.05+1.33 9.51#1.01°  7.110.68° 5.2740.63"
miR-206 inhibitor-NC 44 9  15.30£1.25 9.60+1.05°  7.24%0.67° 5.50+0.47°

13.50+1.36™
5.33+0.61°
4.20£0.55"

miR-206 inhibitor 1 9 15.1841.29 11.25+1.30° 12.84%1.44™
miR-206 mimics-NC 41 9 15.22+#1.22 9.54+1.10° 7.09+1.05"
miR-206 mimics 9 15.40%1.18 7.44%0.95"* 6.02+0.86°"

F1iE 0.085 68.810 164.000 300.100
P 1Y 0.994 <0.001 <0.001 <0.001
Fusm 286.90

P i <0.001

F i 437.100

P <0.001

Fon 42.160

P <0.001

v HX4MLLL, °P<0.05; SEERAAHLL, °P<0.05; 5 miR-206 inhibitor-NC
AL, P<0.05; 5 miR-206 inhibitor ZHAflEL, °P < 0.05; & miR-206 mimics-NC
AL, °P<0.05

24 ZKRAFRAAZPULRERE HAK - LAY
il 25 R RO BT R A 205 H AU A8 S5 1 T5

AMAZ e /MEHERI S, B . miR-206 mimics-NC 41
J miR-206 inhibitor-NC ZH AT iy it i 2 %, AR HLUE
ARAHEUI, 2307 & A5, miR-206 inhibitor ZH 21 fHE51 43,
INAELE /DY AF M, miR-206 mimics 4115 AR 4l 28 15 4H 2 HE
VIZEL, dUipPiRARE, SR e IR/MEEEL, WLE 3.
25 A K R AT LU A8 K KM E F mRNA tbik gPCR
K gE BB R S RRALAN LL, B 7 20 5 % 2H 2 o T
A2, MEALEE 2. BIAARE E2. MOREIRZEA T a. 1410
A& AB KT AL L, miR-206 mimics-NC 4.

miR-206 inhibitor-NC 41 K FRL B G A2 FREALRG 2. HT51 R
FE2, MEIASEE T o B4 2 1B KTAHAL (P> 0.05);

5 miR-206 inhibitor-NC 2 A Lk, miR-206 inhibitor Z i JIg A
A2, HAEALEE 2. RIZIRRZE E2. MUBIRZER T av B0
A2 1B KT B %; 55 miR-206 mimics-NC 4141 Lk, miR-206
mimics ZH 5 JIG B A2, FREEAGER 2. BTZIIRE E2. IR IAAE
¥ o, A0 3 1B /KF T (P<0.05), W3k 4.

2.6 ALABEAAL KA LC3 . Beclin-1 & & /K- bk A
IR EE R TR SR, AL Le3 1.

Beclin-1 7K-F-Fhh:  SHEMIZH AR, miR-206 mimics-NC 4. miR-206
inhibitor-NC £ B, LC3 T . Beclin-1 /K-FAHLL (P>0.05); 5 miR-206
inhibitor-NC 4 #H Et, miR-206 inhibitor £ LC3 1 . Beclin-1 7K
S FE K (P < 0.05); 5 miR-206 mimics-NC 20 #H tt, miR-206
mimics 20 LC3 T . Beclin-1 /KFF+ 5 (P<0.05), .3k 5, & 4.
27 %48 K R B A4 413 1. Beclin-1 mRNA % i£ tb
2 qPCRAGINSE G R: SxFHRA AL, BIAY B A 4
H1LC3 . Beclin-1 mRNA F} ;5 8 4 41 4 Lk, miR-206
mimics-NC ZH. miR-206 inhibitor-NC ZH K §& LC3 . Beclin-1

Chinese Journal of Tissue Engineering Research | Vol 28 | No.11 | April 2024 | 1715



@7z PRERTREHR

www.CITER.com Chinese Journal of Tissue Engineering Research

15 o SHRAL

= AR
10 -4 miR-206 inhibitor-NC 41 °*
: - miR-206 inhibitor 2 **
miR-206 mimics-NC 41 <
-8~ miR-206 mimics 4 *°

0+ T T T T 1
15

® i @)
BlvE: 53, 7, 14 KW, S53FH4IAHE, *P<0.05; 5 1A 4 M
kb, °P<0.05; 1 miR-206 inhibitor-NC Z fH F, P <0.05; 5 miR-206
inhibitor 41k L, “P<0.05; 5 miR-206 mimics-NC 414, °P<0.05

1 | HEXRAREEY LS E R ETBIE (PWMT) LR

Figure 1 | Paw withdrawal mechanical threshold of rats at different time

- XA
s - AN ?
-+~ miR-206 inhibitor-NC 41 °
z - miR-206 inhibitor 4 **
= 104
2 miR-206 mimics-NC 4
5 -e- MiR-206 mimics 41
0 T T T T 1
0 15

9
i) (d)
BIvE: 7553, 7, 14 Ki, SxFIRAMLE, *P<0.05; 54578 4141
Ik, °P<0.05; & miR-206 inhibitor-NC 41 #f L, P < 0.05; 1 miR-206
inhibitor ZHAH LK, °P<0.05; 5 miR-206 mimics-NC ZHAH L, °P<0.05
& 2 | ZEKRRAFFERTEIHRFIHLEE R SHEREE (PWTL) ELis

Figure 2 | Paw withdrawal thermal latency of rats at different time

t J S ot a~v & Sy - L s
PIE: A-F 43 5 xR 41. B4, miR-206 inhibitor-NC £, miR-206
inhibitor Z1.. miR-206 mimics-NC ZH £l miR-206 mimics 2H.
& 3 | AR - FORERNERBETALRERLS
Figure 3 | Histopathological morphology of dorsal root ganglion detected

by hematoxylin-eosin staining

F4 | SEARBEZBEL PR A2, TR 2, AIFIREE2. M
JEIRFEEF on B4AAEY 3R 18 mRNAZK S ELER (xts, X FRIL =)
Table 4 | Comparison of the mRNA levels of phospholipase A2,
cyclooxygenase 2, prostaglandin E2, tumor necrosis factor a and interleukin
1B in rat nucleus pulposus among groups

4351 n WEAREE A2 MREUKEE 2 RUUARER E2 BORISRSEIN A &R
Ta 18

o HEAH 10 1.05+0.10  1.03+0.14  1.00+0.09  0.93+0.11  1.12+0.15

FHIH 10 4.33:t0.67  2.68+0.50  2.30+0.44  1.89+0.37  3.11:0.41

miR-206 9 4.25+0.71° 2.57+0.48° 2.25+0.43° 1.85¢0.41°  3.08+0.47°

inhibitor-

NC 41

miR-206 9 2.60+0.71" 1.67+0.33"° 1.47+0.39°™ 1.25+0.39™ 2.23+0.34°*

inhibitor £

miR-206 9 4.4130.76™° 2.73+0.54° 2.40+0.46™° 1.91+0.44™° 3.15+0.44™

mimics-NC

H

miR-206 9  6.30+1.02°% 3.44+0.65" 3.03+0.57% 2.28+0.48™ 4.12+0.58™

mimics 4

F1E 79.430 32.330 28.150 16.050 57.320

P1H <0.001 <0.001 <0.001 <0.001 <0.001

Tk HXRAIMLL, *P<0.05; HIEALIMHLL, °P<0.05; 15 miR-206 inhibitor-NC

ALAHLL, P <0.05; 5 miR-206 inhibitor 414 Lt, °P <0.05; 5 miR-206 mimics-NC
ML, °P<0.05

1716 | PEAHERTIEAR | 5528% | 35118 | 2024F48

= o

MREZE
LC3 |
Beclin-1
GAPDH

Bl A-F 22 5 0TI 4. M3 2. miR-206 inhibitor-NC ZH.. miR-206
inhibitor 1. miR-206 mimics-NC £ £ miR-206 mimics 2

4 | RENTAM LA ARER LC3 [\ Beclin-1 R KFLLE

Figure 4 | Western blot detection of LC3I and Beclin-1 protein expression
in rats

#5 | BEAKRIEHZELLC3 | \Beclin-1 FFEAKTFELE (xts, HX L k=)
Table 5 | Comparison of LC3I and Beclin-1 protein levels in rat nucleus
pulposus among groups

2073 n Lc3 1 Beclin-1
paie:| 10 0.56+0.05 0.71%0.09
TR 10 1.1440.11° 1.52+0.14°
miR-206 inhibitor-NC ZH 9 1.0940.13° 1.5040.15°
miR-206 inhibitor 41 9 0.69+0.15" 1.21#0.11°
miR-206 mimics-NC 41 9 1.1620.17° 1.560.20°°
miR-206 mimics 2H 9 2.05+0.36° 2.28+0.33°
FAl 73.480 72.060

P <0.001 <0.001

k. SXEALMIE, *P<0.05; SHMAIMIE, °P<0.05; 5 miR-206 inhibitor-NC
AL, P <0.05; 5 miR-206 inhibitor 414 tL, °P < 0.05; 5 miR-206 mimics-NC
AL, °P<0.05

mRNA #8 1, (P > 0.05); 5 miR-206 inhibitor-NC 2 #H Lk,
miR-206 inhibitor 41 LC3 1 . Beclin-1 mRNA &{% (P < 0.05); 5
miR-206 mimics-NC #H fH k., miR-206 mimics 20 LC3 [ . Beclin-1
mRNA F}& (P<0.05), L3 6.

=6 | BEKFIEIZLELLC3 T \Beclin-1 mRNA FRIALLEE (xs, FNTFRIAR)

Table 6 | Comparison of LC3I and Beclin-1 mRNA levels in rat nucleus
pulposus among groups

2H 5 n Lc3 | Beclin-1

pogitcei: 10 1.00+0.00 1.000.00

AL 10 1.4740.15° 1.60+0.22°

miR-206 inhibitor-NC 2 9 1.45+0.17° 1.5540.25°

miR-206 inhibitor 9 1.2240.13" 1.30£0.18"°

miR-206 mimics-NC 4 9 1.52+0.20° 1.6740.21°
miR-206 mimics 41 9 1.8140.28° 2.3340.37°°

Fil 14.710 21.900

P1H <0.001 <0.001

Tk HXHIRAIMLL, *P<0.05; SIEALIAHLL, °P<0.05; 15 miR-206 inhibitor-NC

LML, °P<0.05; 15 miR-206 inhibitor 41#]1L, P < 0.05; 5 miR-206 mimics-NC
AALL, °P<0.05
3 i Discussion

I ) 258 HHRE 2 i B B L, AE 100 A
ot A 15 N AR, BN T K BURR MRS T &
HIAE S TRE S AT O I R4 5% O R AR R R
MLHIE KRR, HSBUREMErE FEES, IR SE
AR —LeEF YN & BRI R, X 5R
FRHE (] 25 32 ARG, I BB 0 a3k Fe 2 T bRATE [) 458 v 4k
FRET YIRS, (3ot AR 1B S BE A JOE IR 0T, 3 BUBIME ] £
GEHRE R AE R e MY PR A 1) 45 5 Y RE R B 2
PRIEAR, WA R 00 4 N I K 2 3 i 1 AR 45 . i
BEAE,  SCT R A (R] 45 R HYAE O 5% BB BIE SR, AN
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St 1 Wk Bl 1 T (i S A S, R R O g s gk
2o BN BWEFHOC /T LC3, Beclin 1 55 (5 5 1 2 5 K 14 K1
Bt T A2, BT, a0 RIER T RRIE S Bk
KTFELWH, TRy WRIRIER 7 o K& A4y
2 SR LU E 40 VT 215 JRE A DS & A R B
JIEEAE 1285 5% HORE 06 J8 T 90 RE S S0, 4 R W fon B e
HEAZ A AR T I B, SRR S B AT S N2 A
IS, BEE A HEOR I K KN, miRNA [
PEI# R B miRNA 2 B 2 AN A% HF B8 4 B 7N 73T RNA,
EEYE 2 RE, B AT T DNAL #53. mRNA [&fif % T
21 0 458 5 K 0 T R B ™. miRNA 5 22 Fhop BE AR BE %
TELERBE, Bl Je 0 SR A L 38 K% % 1k i 988 5. miR-206
& MiRNAs FERLN 2 —, 52 P A BB A OC, W
SR ZRAEAIE . RESUVLIAIRE o 0L 5975 B o e o P 4 7
I FIE FH B (TR A IR 45 58 HURE B o B T
FERBF LSS R R B KR PWMT ZKF & PWTL 7K
V- 14 F# A%, miR-206 inhibitor ZH A H] 4% € HiE K R PWMT
K PWTL 7K [44%, miR-206 mimics 21k & PWMT & PWTL
ACEF T, 1B 0] miR-206 B 4, 2 1R B () 75 5
i K SR BRIAEL, T SO P o A [ 28 5%t R A W e 22
JR N T BUBME AT 4R IR AR, FEBEZ R R,
5 ] B AH R TG TR P A S L, B A 8 R SRE 7K i
BT IR BUR IR o [RIEE, B[R] 5 98 HORE A7 7R B R 1)
RAER L, EEBURYIE A BRI, R 4 IR K 4
T A AR T R R T W AUIRIE, 7 SE AR IR A
(CFA) B SE MR R R BRI 28 1, 3 ¢ 7 RIS HE K i
J& T miR-206 Kk 2 T, (RO WA A K B
ML AT o miR-206 Rk THR, HAEURIEM ", B 5 R
HIEW NFALE, 12 8% miR-206 ik B E T, ¥
I J5 PEIR UL miR-206 KPP M. miR-206 & F % LS 5+
£ miRNA, £ 2 Ff g 85 50 Rk 2k . miR-206 5 28 9 I
IAH G, FEMFAS ICHIR IR 4 238 miR-206 1 1 I3/ 1 41 A
6. AR 17. AGMANE 23 ISR " ik
P 0 HE DU R AR ) 28 5 HEE KRR rpod i #) miR-206 1] A4
K BRI, HAE R BLET AT B #0980 S SAH 5% o
ENE SN A B 7] 2850 98 HJE P 10 . EEHLH 22—, A
KFFLRH, 16 F A% 40 MR I B R A% 4 b 8 RE
YRR T2k U JEME ) 4 9% HOE SR A TR A A A S
AT 3N BEAZ JRE S N, IX R T R FH R R B R . B
FORK I, FER I REZ A R I 2 M R AE A L 7. R
K20 M J B, B S BN ET AR 2R B2 IR AR A
T oo FA R 1B B P WG TEE A2 7E KOIE I B AR
HOREMRRER, RIEBEIEACHHIT RN E BRI, Y
IR ACEE 2 G i, 2 AT (] 4% 98 HRE £8 5 48 90 0 S 9%
g P VR TT A SR R BT A K R A% 4 4 i
A2, IREALEE 2. ATBIARZ E2. BRIIRZEIR T av AI4HAEAY
% 1B K23 T, miR-206 inhibitor 20 K B _FiR 5 WitE 4%

IKF-EJ A, miR-206 mimics 41k iR _Eik 5 Tifgr KV TH s,
Tt A I8 1 407 miR-206 KA RT3 H0 i AR A A2, FREALER
2. HiHIMRER B2 MORIRGER ¥ an EI4EMIA 3R 1B KT T
TS . AHOCH FE R, FERR TR U251 4i filg h s g 2
BE I % R 1 «B AT 2 T IR R AR T o B4 R
1B FHAMIAN 2 6 5 RREK T7K . A T IESE miR-206 &7
BA Rk 50E RBLAER, 45 R R B E R miR-206 ik J5
ALK 6 M CC Z5iEatk X+ 5(CC chemokine ligand 5, CCL5)
B il v R e A o =TI 1 U 2 (s S = LS B S R i ) S A ]
YERT, AFE R MLE] S miR-206 i 232 b A% K 7 kB i3k A\ 44 i
AT AR 98 9 e A 96 2

H e — MR L R, B ARERES T A
WE A, B3R B W T 2 5 gk R A AN S B I A A
L 2 AT 1] 285995 A8 K BB A% 48 B B Wk AH DG 25 1 Beclind A1
LC3- 11 /LC3- [ KK R E T, KRB RREEZ4 R A
W . OHSHIMA 25 B9 B Ju 2 0, ook I L IR ml 434 I
AT, FENE N E W R B Beclind £ LC3- 11 1A 1 (2 i3
MEMRI B AS . A WFFUR I, AR 4 B W KT Beclinl
AILC3- 1T /LC3- T 2k Th iy 1M in o5 B A% 40 R A, a3 17 453
55 M ) A . B R AT 4 R R OR: B4 K R Beclin Al
LC3- 1T /LC3- T Fhim, UiWI MK, "~ miR-206 7]
I /0 R A [R) 5 2%t K R B A% 1 24 Beclind AT LC3- 11, i
T AT 861 P o S0 O A A S ot A 2R TRV 45 5
CcircRNA4736 38 1t 45 4 miR-206 Ji5 1] (&I Xt Seipin &% 1 [ 41
FAER, T4 Beclind 1 LC3- 11 /LC3- 17K AT 238 4 42
TG TI. SRR FEAE I R I miR-206 1] LA ik /b Beclinl
FILC3 T3RIE, SO A% 4 D 1 WGk 3 1717 % A 15 o

WEAEE—ERMRYE, 5T miR-206 X FEHE E] 4% 58 HE
K5 A W& Beclind F1 LC3 TR0 FEMLIIE TR ZdE— 20 T AE, X
RS G N Y. £5 BTk, #f| miR-206 7] LAIE 25 4
3 JEEHE [B) 28 5% HORE K BRUBE A% 28 RE DR 7K1, 32 i P R AL
FRAR At sk, LR R BLA S5 4] LC3 T, Beclin-1 FIAAH K.

TEETM: TERA TR FTE. RERE. EHXFEAS. 2L
#h. FHFEREE LF, LB IEEESN . TaaFTE. AL
TG, TR FEe G E Tkt T R AT R RS F B R 4
A, HIEHE R E. AN R A G

FIZHR: LFa)hEd Ao, ERAARFLFRE LT R
HEA B R,

FFHURERASRR: X2 — B AR, ARIE (Feifd £ F 4T 1)
“E 4 - AR AL - AR 7 REF 4.07 FF, ESEIAGHEIALT,
RAFHAIET L B AT RIA SR, AT &, B AFE
TR P R, T HN. 4B, AT, k. ABBREEEZ K, A
25|, ARSI AR R T AT AR A iR,

MRAREELL: 3 B AT A A S i3 T LA L L.

HAEHSE: XFHRFEFTT (FAMAERSMEFEF YT 5E
5 FGRFAEY . LFHRAT 2L E bR 2|5 Lkt & 44T
3AhBE. LEZNRITIIFT ERUEIF, BATFPGALD LEHLD
FlAABREE.
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