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[#Z] B AR miR99b-5p(E% A5 RNA) i@ i 47 4] NLRP3 M /MR &AL L5 75 A BEAL 7 G o 22 M A 22 %
TR ey T IRAER AR AY Zan e E A B T8 Hm, Aik: SD K RAMAS % = 8 4 (Blank) A A 28 ( Model ) L ag-
omiR-99b-5p & 57 204 agomiR-NC 3 BB A-20 6 R, © G WS AT H KRG T AE A IR AR 8 i 5 A B s 5
& S FEIRBEA  agomiR-99b-5p L= agomiR-NC 40 % AL A 28 64 3K &k L iE M agomiR-99b-5p Fo agomiR-NC # 47 F 7,
RT-qPCR 440 = & 40 KL A 40 agomiR-99b-5p & 77 Z8 4= agomiR-NC 28 K & F ARAF 2 F F miR-99b-5p 9 K ik £ ¢
vonFrey 4 4 2 #il 5 G 40 BEA 4015 74 95 LAALAR 45 2 B E (MWT) ; TUNEL 3% 52 3 ARAY 22 ¥ 2m B 0B = H 0L 5 3K A)
St KR EARAY 23 P ROS.MDA #= SOD; %% 5% K 4 & 4m) £ 5% N4k NLRP3 ., Caspase-1 Fo IL-1B & & #9 & ik |
#R. LEaubs  BA M miR99b-5p 4 FHAK; 5 AR L8 148, agomiR-99b-5p #& 97 4L 7T A B F 3 e K R H Ak
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A2 % ROS F= MDA 7K F B4 (P<0.05) , M SOD K3 4 (P<0.05), % 4% 3% % 2 7 ,NLRP3 Caspase-1 #= IL-1B
# R K KT T miR-99b-Sp ¢4, L. KN miR-99b-Sp 7T vA# id 47 4] NLRP3 7 4L Fr B & HUAR B AL B2 i VA
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miR-99b-5p inhibits the activation of NLRP3 inflammasome to

alleviate the neurotoxicity induced by paclitaxel chemotherapy

ZENG Wen-yu', GU Wen-yan®, XYU Li', ZHANG Ying', HAN Cong'”
(1. Department of Pain Medicine, the Affiliated T. C. M Hospital of Southwest Medical University. 2. Department of Operating Theatre,
the Affiliated Hospital of Southwest Medical University, Luzhou 646000, China)

[ ABSTRACT] Objective: To study the effects of miR-99b-5p (non-coding RNA) in alleviating pathological neuropathic pain after
paclitaxel chemotherapy by inhibiting NLRP3 inflammatory vesicle activation and the effects on neuronal cells pyrosis and apoptosis.
Methods: SD rats were randomly divided into blank group, model group, agomiR-99b-5P treatment group, and agomiR-NC group, 6
rats in each group. The blank group received saline treatment as a control, the model group established a pain model induced by pacli-
taxel, and the rats in agomiR-99b-5p treatment group and agomiR-NC group were treated with agomiR-99b-5p and agomiR-NC injec-
tions, respectively. The expressions of miR-99b-5p in the blank group, model group, and treatment group were detected by RT-qPCR.
The mechanical foot retraction threshold (MWT) of the blank group, model group, and treatment group were detected. TUNEL was
used to detect the apoptosis of spinal dorsal horn cells. The levels of ROS, MDA, and SOD were detected by ELISA kits. The protein
expressions of NLRP3, caspase-1, and IL-13 were detected by immunofluorescence staining. Results: Compared with the model
group, the expression level of miR-99b-5p and the MWT were increased significantly in agomiR-99b-5p treatment group (P<0.05),
the apoptosis of dorsal horn cells was inhibited (P<0.05), the level of antioxidant stress was increased in rats, the levels of ROS and
MDA were decreased (P<0.05) , while the level of SOD was increased ( P<0.05). Immunofluorescence showed that the expressions
of NLRP3, caspase-1, and IL-1 were inhibited by miR-99b-5p. Conclusion: miR-99b-5p can alleviate the apoptosis and pyroptosis
of neurons after paclitaxel chemotherapy by inhibiting the activation of NLRP3 and improving oxidative stress in vivo.
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ganglia, DRG ) & R [ 5 H A Jol il 2 vk T 5 v
Kt DRG 1k S0 A fih 20 8 2 1 =B e b 420
TR 245 A A 5 R 22 21 4R R S 17 AN AR A K
JVE A, RAE RV SO A M AR T OV AR
FHZEZ—, 1M NLRP3 % & 40 e T e T
PIEEZEHLE], 41 EE T2 (pyroptosis ) & T JLAF BT &
BRI —F P Bt R E 0 ) A B R 1 P FE T =K,
TR AN A B 45 YL 5 DNA Wi i Bedfk,
ANMIAE FIE A2 1 ~2 nm BOFLER 40 it i 5 2 1
PEEIR I RO N ), 5 R AR O, 17 240 i
FER AT R TL-18 1 IL-18, ZE4E T £
[ JRE LML, ™ K A L AR S Bh
S5 (AT IR & SRS W B SZ (R 8 1 3) NLRP3
R/ IR IR B R 24 W AE R R 1) 41 40
rh AR AR A e S O F A R
HEMNED HAT, LB YR 25 AR R E
24, %ot FLRE RIVE F & AR ML, AN 30 22 g Hxh 1
SR B A 2 ) 2 R A i U TR) B, MicroRNAs
(miRNAs) B 27 I S o 12 A9, A 45 3 5 A
JET L HRHRE , miR-99b-5p 5 R IE A —E
R AHAE R T 200 S E A 25 VR
BURIIE A BAHG . 5 41, acomiRNA 4% 1k 2 16 45 114
miRNA ¥ 3l i, fE 0% 8 480 N I8 P miRNA i A
miRISC (miRNA 55 W UTER & A 1) K #5987 0 3
KIS mRNA YR IE L HEAEH . agomiR-99b-5p A %¢
BRAL 2 18 45 1 miR-99b-5p BE 8 76 74 Y 42 2 miR-
99b-5p Y HE Y U fiE. A WF5E B fE K1) agomiR-
99b-5p X EEAZ B UK Bl R AE /IMA S A W AL A
A LT caspase-1 UG 5 B AE W) MEEVEH , IF
RVT agomiR-99b-5p FETTHR 1 4547 T Bt 480 Ak 17 9%
871, I ALY J5 P58 I 3R T P2 A1k — e 1 FR e 3
il

1 #Rl5F*E
1.1 KEEh¥RAFRAREESL

24 HHEPE SD KE B REHL STy 4 4, 53 5 ol 25
FH 41 (Blank ) FAYZH ( Model ) . agomiR-99b-5p /397
ZHFN agomiR-NC X R4, KAl 6 H, KERAAKESN
(200+20) g 1A% TPU R ERLRY: SPF Hshi s, 2k
FEVFAESRS . SCXK (J11)2020-030, KE A HH#EE
FOK IR BEFHRITEL 21°C TR EE L) 50% |, % REH 6
12 h W/12 h g @R PR SR 7 d J5, T 25 &
BRI HENT  SEAZ BT 500 W 3K T8 5 Hh Ak & 2400,
Fi MR 2 me/kg [ T 5 S8 A2 B 57 KRR T AR Y
KEAESCIRS 1.3.5.7 H 0 9006 b 7 5 A2 2 2
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mg/ kg HESTEIF I (Model ) , % BB 2 ( Blank ) {3 41
S PR 7K, agomiR-99b-5p Hl agomiR-NC 3K
T ESEAY , FESLE S 1 ~ 14 H A9AH R B E] 5
H 2 B ¥k 4 K B ST agomiR-99b-5p ( miR-99b-
5p i#3h3)) LagomiR-NC(NC ¥fH&) |

1.2 KER MWT #&i

8] vonFrey £F 4 22 458 KB 50% 4 J2 15 - 4%
WA LRS- B A 4 8 07 X L, fE ] von Frey
£ Y 22 3 FORIOR BRUA 00 5 SR IR rh i, R L[]
6 ~8 s, KRR M6 2 sl 2 W4 o A BH P I
N AW IAYE . SRR B0 15 ¢, KT 15 ¢
B0 15 g, BRI R RR 30 s, FF 46 2F 4 22 il
WO 2 g, 7 BERAEAS e BH 1 R, D et R A <08
2 3 R, HE B0 e S 7 e R4 0
— IR, SRR BN — R AP R
A Ik, FRESER 4 K,

1.3 RT-gqPCR 323§

i RT-qPCR K agomiR-99b-5p X K i i
PZETT miR-99b-5p M, JFLL U6 fE A NS, R
FH Trizol 1250 &5 $& UK BRUE AR A 22715 50 RNA, A
S Rl R & ( B2 ) #E 25°C F R 5 min,
55C A F W 15 min,85°C 454 F ) % 5 min i#
T 7% 5 A W cDNA L, 519 i in 8 2 1 3115 21
miR-99b-5p: 5 ~“CACCCGTAGAACCGACCTTGCG-3 *,
5 -CAGTGCGTGTCGTGGAGT-3 *; U6: 5 *-CTCGCT-
TCGCTTCGGCAGCACA-3 5 “-AACGCTTGAG-
GAATTTGCGT-3",

1.4 TUNEL 321§

i3 TUNEL 12500 G0 i 75 AR b 28757 08 T BH M
4 HE, 7F DNA BB RET 2 22 8% 37- 7835 (37-0H) K
WHAENSIB A Alexa Fluor 488-12-dUTP , M fij 1] LA %
SR (LR EYO0) . HRRBERMAETR
T 4% 2R e 1, PBS W VE 3 IR K
FR A2 420 576 8 K 78 SBIEHT 37°C 158 30
min, DA R BAA 2% M, T 100wl 1x P
ZEIPE E 10 ~30 min, SRJE, W BEWR KB HS
Alexa Flour 488-dUTP FRic iR &4 ( L2l A= YRt
HHWRAF)TE37°C FIEE 1 h, fH PBS ki &,
FHE DAPL (3 7% 3836, IE e ot L R £
TEIRER R, AT RTINS A
AT (x 400) , T 500 /4> 28 6 %) BH 4
L (R0 BT A A3 b B S SR EBCT- 24800 Sy
SLEREEIR
1.5 ELISA 323§

it A ROS, MDA A1 SOD 2K ¥ 2 agomiR-
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99b-5p R B AR i 48 5 4R A N K S 7Y 52 L
ROS MDA #1 SOD A6l 175 &0 3K T 1 st it b1 2R )
FHEARA R, PO AR, S IR EIE ]
Wi BRI TR AR A 0. 1 ml IMA S BLALHY, & 37°CIE
1 h, SRIGUEBINA B, & i T ROCHER 2 h,
SR 5 YR IMA SRR, 2 IR0 7, PBS Uk
B, AR, 2 0 T RO A, Sn ALk
WL RN, M 5E 450 nm AR RE (A) 1R,
1.6 HAGERLWN

T8 3 G E D AR agomiR-99b-5p X KR 1T 4R
P23 NLRP3 | Caspase-1 Fl IL-18 Fik (52, K
KT AR 2LV 4% 25 H RS 1132 24 h,
F U Sl — BB B K 1 5 e v, U1
IR (4 wm) BEATHE R AALBE, — T NLRP3
Caspase-1 Fl IL-18 HUAE LT Abcam, X T Hfesé
06 KA D) R 39% 1 AL S R A
PATEZE IR T L ( Gibeao ) [ 5E o SR)F KU1 —Ht
[ 2 AL 2 7, PBST 15 1% 4 1K, %' — 9t ( DyLight
488 AffiniPure Goat Anti-Mouse IgGH + L, T ERP
) W5 30 min, FEALZERE 5 PR, I BA400
B A (], H R Motic ) PAR G E S X
1 Image-Pro Plus #Xf4: ( Media Cyber netics, Inc. ,
Rockville, MD , USA ) 53 BT MR ¥ G2 E
1.7 ZitF4hE

S RE AR AR IE R (w£5) TR 2R SPSS
23. 0 GEI AT G 0 M, 18 22 AL IR EAT 9 P 1L
BRI g 15

2 ZR

2.1 agomiR-99b-5p XL ZEEH SH SD KR#HE
1T AFEH R

7 A BP0 il B 1, 2 o 22 R R AR
KB a— R 5T agomiR-99b-5p J& 1 h J5 /& MWT
SR ZE R R 5 Blank 4 FL#, Model 2 MWT {H
/0 (P<0.05) , agomiR-99b-5p JAIF 4L MWT (%3
T2 H4 ;5 Model 41 H %, agomiR-NC 41 MWT {H

ZEZEFTREE(ED),

Tab. 1 Effects of agomiR-99b-5p on MWT in rats (g, x+s, n
=6)

Group Base threshold After treatment

Blank 14.78+0.30 13.71+0.27

Model 13.98+0. 61 8.85+0.55"

AgomiR-99b-5p 14.27+0.25 14.56+0. 38"

AgomiR-NC 14.53+0.54 9.06+0.34

*P<0.05 vs blank group; *P<0.05 vs model group
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2.2 agomiR-99b-5p X} £ B2 1F SHIHHEZRE SD X
AL B RS0

55 Blank #H FL4, Model £ i MDA 2 ROS /KF
ERN(P<0.05) , T SOD 3/ (P<0. 05) ;
5 Model 20 %8, agomiR-99b-5P 41 A9 MDA 2 ROS
HKF B (P<0.05) , 1 SOD 7K - i Z 1 (P
<0.05) ;5 Model 4 H%¢ , agomiR-NC 2 [ iR $5 57K
Sz Al 2 5T B F M (P>0.05, £2),
Tab. 2 The levels of MDA, SOD and ROS in rat dorsal root

ganglion (x+s, n=6)

Group MDA SOD ROS
(nmol/ml) (U/ml) (% )
Blank 1.48+0.18 15.31+0.36 7.89+0.12
Model 2.10+0.13" 10.32+0.12" 10.82%0.03"
AgomiR-99b-5p 1.70+0.05 * 14.3240.18 * 7.23+0.25 *
AgomiR-NC 2.15+£0.06  10.68+0.31 10.05+0.36

*P<0.05 vs blank group; *P<0.05 vs model group
2.3 agomiR-99b-5p X} £ B2 1HF SHIHHEZTRE SD X
R RMZ T miR-99b-5p 7K K 48 B T B S50

SERUAT R S JE AR AE R B, W KBRS AR
25 AT RT-qPCR A agomiR-99b-5p 1 415 K
miR-99b-5p Y251k, 45 R KW 1697 4 miR-99b-5p
FERKF-I v TS AL A 5 s AL 22 5, i
agomiR-NC SHEIRI T 22 5, U] agomiR-99b-5p Xf
KIS H A 227 miR-99b-5p ELAT fi 35 Ah 00 1
(#3), TUNEL Ze a6 00 54 7240 e 25 R 3R 0, B
A Alexa Flour 488-dUTP Labeling Mix 42 {f, hy 4%
8, Blank 2K ULBH i 2 852 BERUZH A1 agomiR-
NC HEEDICANMZ T agomiR-99b-5P 1477 4H (1A
1), #/8 agomiR-99b-5P 1] B3 A2 WAk 7 75 S 10
P BN I AR 2 T AR T
Tab. 3 Expressions of agomiR-99b-5p detected by RT-qPCR

and apoptotic cells determined by TUNEL

Group miR-99b-5p level Apoptotic cells (% )
Blank 1.01+0.12 0.04+0.01
Model 0.56+0.26" 11.8420.52"
AgomiR-99b-5p  1.68+0.05" 6.64+0.07"
AgomiR-NC 0.63+0.11 11.83+0.35

*P<0.05 vs blank group; *P<0.05 vs model group

ALEX 488

DAPI

MERGE

Blank Model agomiR-99b-5p agomiR-NC
Fig. 1 The results of the rat nerve cells stained by TUNEL kit
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2.4 agomiR-99b-5p X EAZEFIHFSHIHEZRE SD X
FR NLRP3 &M /ME & WS 0m

H Y 2 SE agomiR-99b-5P X i1 25 4 Jifd 45
PR SE A, 380 A 28 5 S 7 A0 B TR AR A G R
IR IR KT, 2558 KB, 5 Blank 41 K EUAH L,
Model 21 NLRP3 ,caspase-1 \IL-1[ %¢ 58 & 44 i, B
B 1Y 3Rk K-8 5 1M agomiR-99b-5P J5 77 J5 9%
FERRAR, BN R Rk K IR (IR 2,2 4) . 5 Mod-
el 21 H3E, agomiR-NC 41 b B $8 FrK - 19 22 55 6 8.
PR SRR R agomiR 99b-5P A] LI i NL-
RP3/ caspasel /IL-18 iR 12510 15 AR B 28 20 i 1 1% )
FE AL R HOKE

Tab. 4 Expressions of NLRP3, Caspase-1 and IL-1B detected

by immunofluorescence (x+s, n=6)

Group NLRP3 Caspase-1 IL-1B
Blank 17.15+0.23  14.80+0.38 16.35+0.32
Model 18.02+0.43 * 16.57+0.53 * 18.32+0.31 ~
AgomiR-99b-5p 16.17+0.45 * 14.52+0.19 * 16.1920.25 *
AgomiR-NC 18.01+0.28 16.23+0.10 18.51+0.57

*P<0.05 vs blank group;

#P<0.05 vs model group

agomiR-99b-5p agomiR-NC

Blank Model

agomiR-99b-5p
Fig. 2 The protein expression levels of NLRP3, caspasel , and

agomiR-NC

IL-1PB in rat dorsal root ganglia

57

3 it

ARG I A S5 A2 B T N K B R B
25 4L A, B K B MWT Tiif 32 M g % T2
FIXFRRAE , R IILYT 5 P AL 7 i), 15T ag-
omiR-99b-5p J& agomiR-99b-5p V& J7 4 Ml 25 [ 4
MWT $23T , 20 agomiR-99b-5p R LA 2% i K I 14
R, 75 4h, B ik it agomiR-99b-5p f& miR-
99b-5p TER FREFARMN L7 (1) 8 [ Rk Bl B Lo, %
W] miR-99b-5p ¥ 20 37 GE 45 7 K N {2 i miR-99b-5p
G, AR IR, agomiR-99b-5p 7] LA i
NLRP3 &3k, #Ei M IL-18 A1 1L-18 33k, I 4%
BIUAR I 4 i 2N, 33X 6 52 B 100 1] 119 2R E 2 W7 2 BH 15
FRPR 2T R T A T et 2 B0, [FIR AR 22
4L ROS H1 MDA [ 7% & 7E agomiR-99b-5p G J7 41
WD T SOD K [ 1 28 3k 7K SF- B S 34 n , 144
UL RE g sR . A, BN TUNEL 1525045
aJLLE 5 agomiR-99b-5p J& , 7 T BH 4 41 it i
FIH /L agomiR-99b-5p W A2 BEAL YT 18 Al 1Y R
SRR IEZE1 )i OR/7 )

S0 BRI AT A BT 25, R AT
MR I SR B — 2 R EBERE AN S
TLR4 T #{5 538 % 0S80 NF-xB #0005 , AL
AR R R SN [7 B 58 42 Bl U FH A, g 3 2ot 0
JORE/IMA NLRP3 (4 34076 Jin s ALAR 4 S i > 7%
TENIREIRTT 1 R v | S A2 B LI 90 S0 5 240
AR, B TR B R, 7R
NLRs Z %Y, NLRP3 48 P /N 2 f0 528 98 15 AL il ¥
T SEHEA BT NLRP3 R /IMET| & 1 R 9E |
IO AT AR Z R s 5| &, A0 46 16 5 P 48 M £ T A
RAE SN LA B O WU S 1 NLRP3 % /I Ak
1524 procaspase-1 T E 1 E &9, ¥ pro-IL-1B
5 pro-1L-18 4k i) 2 PE 7 1L-1B 1 1L-18,
STl RTAIE 205 28 R 16 AR 4300 2 41 i
AR ARYERN ", ROS S8 S 40 M e AR 3 i A
o — R0 R R, ORI TR AT
ROS REREIH T I0E NLRP3 & /MA, S84 E h
X 25 2 2 G 28 15 R 0 ML AR /IR e A RS R
b BB A RAE R . miR-99b-5p BEME 7 1 il
BUA& ROS (77 A= i ik — 204 il NLRP3 /97 1k, i
MHARNAYF RO . miR-99b-5p 38 i #ll ] NLRP3 £
T AL AL S A0 I B 7 1) A 2 17 300 o 5 AR
PR AR PR TR T

25 b iR, agomiR-99b-5p + il 5, K MWT
B, B2 B B AR A 22 L T8 miR-



58

99b-5p FEZEfR E R BEALIT 5 1 R 2B M oA B 3
BOR AR EE R — L F B B EE S Lt
IR, SR T A 52 56 1) B 98 A 2 =2 Ak R A F 5%
miR-99b-5p i % #L I PR, A% L DT A S 1 AR B
JRERIERE . A PE—2 K 0E NLRP3 78 L BEA S 1)
PR R AE ], fR i — 20 R ERDTER NLRP3
DAY UF HE 75 RS N S A2 BEALY T J5 S8 AE ) Vs A
M, AWK miRNA 32 FH BB IR, N2
PS5 B A S BRIV T BB T
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