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Role of NF - kappa B in Dexmedetomidine-induced
inhibition of Lidocaine neurotoxicity®

Si-ping Qin, Zeng-hua Zhou? Zong-bin Jiang? Ai-min Zhang? Rui-lin He?
(1. Department of Anesthesiology, Baise People's Hospital, Baise, Guangxi 533000, China;
2. Department of Pain Management, the Second Affiliated Hospital, Guangxi Medical
University, Nanning, Guangxi 530007, China)

Abstract: Objective To investigate the role of NF-kB in regulation of Lidocaine-induced spinal cord
neurotoxicity of rats with sciatic nerve injury (SNI). Methods Forty male SD rats were randomly divided into
5 groups (8 in each): healthy control group (group C), SNI model group (group S), SNI+Lidocaine group
(group SL), SNI +Lidocaine +Dexmedetomidine group (group SLD), SNI+Lidocaine +Dexmedetomidine +NF -«xB
blocker group (group SLDB) with the random number generator in SPSS 17.0 software. All rats had epidural
catheterization. But the group C had no other intervention. After the pain was stable, the rats in the group S
were intrathecally injected with saline 20 pl, those in the group SL were intrathecally injected with 10%
Lidocaine 20 pl, those in the group SLD were intrathecally injected with 10% Lidocaine 20 pl and then
intraperitoneally injected with 75 pg/kg Dexmedetomidine, those in the group SLDB were intrathecally injected
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with 40 pg of Pyrrolidine dithiocarbamate (PDTC) on the basis of the group SLD. The drugs were injected
once a day for 7 d. Then L4-L6 segments of the spinal cord were extracted from the rats after anesthesia.
Morphological changes of the spinal cord were observed by transmission electron microscope. TUNEL
fluorescence staining was used to observe the apoptosis of spinal dorsal horn cells. The expressions of Bax
and caspase-1 were detected by Western blot. TNF-a and IL-1B levels in spinal cord homogenate were
detected by ELISA. Results Compared with the group S, the mechanical threshold of the groups SL, SLD and
SLDB increased, so did the number of apoptic cells and the expressions of Bax, caspase-1, TNF-a and IL-
1B (P<0.05). Compared with the group SL, the number of apoptic cells and the expressions of Bax, caspase-
1, TNF-a and IL-1pB in the groups SLD and SLDB decreased (P<0.05). Compared with the group SLD, the
number of apoptic cells and the expression of Bax, caspase-1, TNF-a and IL-1f increased in the group

SLDB

(P<0.05). Conclusions Activation of NF-kB pathway, inhibition of inflammation and apoptosis may be

the mechanism of Dexmedetomidine's inhibition of Lidocaine-induced neurotoxicity in SNI model rats.

Keywords:

308 3 B 7 s B3 SR 22 BRI T AR A J
LR EMEIRTE IR R L E U R AP RCRY, BN
P28 ST 55 A 2 P, (EKC B fR) i FH ) 22 R PR AT
TECH RN PR T8, LR 2R R R, AT i
LR Z R MR S 2 et — R IR IR 5 5
BRI . 45 S4Bk AE (Dexmedetomidine, Dex)
JE— o 2 B, CA B L TR S T
BN KRS, 7F Dex BRSNS, AT A5 R4 = FELR
ROR 80 R 25 ) AN R BB A HRE Dex
I/ JRy F SRR e 24 e mI A T B AL A 9 2 S —
A AHEATI AR T o 58 R A5G Sk K - « B
(nuclear transcription factor- k B,NF- « B )if 151k
AR AR T2 5 SRE R, Dex RESZ I pf
2o PR IR KRB B8 NF- « B 8 (1R IA M, %
2T T M, {H Dex J& 75 GEi i 45 NF- « B 38
I, R 2R R S B E RE A S BV, H AT A
KAl o UL, AT AUTTAl NF- « B 3l 7 Dex i
BR Z-RRX AR B2 53 32451405 (spared nerve in-
jury , SN B A 28 B Th 4, LABH B
FTRERIAILEN , il RN R R 2%

1 #MHERE

1.1 Xz 5HE

PEFE SD HEPER R 40 H, {&HE 220 ~ 250 ¢,4 ~
6 Hi%, ) PUBER R AE S S g b AR L i
FSIES : SYKX KE 2015-003, 25 ¥l 2h ) B (SPF
POTRIE 22°C LA PRUFHIE H W S BT, bk i
SeAEE R, AR A oK FEE ., A SPSS 17.0
GETHER A A R BE LT A A S L 73l 5 4
fat XS IEZH (C 4H) (SNI AL (S 21 ) SNI F| Z-R A
IRYTLH(SL 2H) SNI F| Z-R A +Dex iy 741(SLD 4H).
SNI | Z K A +Dex & 97 +NF- k B i % BH W7 551 21

NF-«B; Lidocaine; Dexmedetomidine; apoptosis; inflammation; neurotoxicity

(SLDB #1), %540 8 H KB, T A K EATREMEAMNE 4
R CHRMHANALIE , TEPIRIRE T, S A NTE
SHAEEER 7K 20 o, SL 2L N TR BT 10% 8 £+ [
20 p |,SLD AH7E SL ZH AR FREHEEST 75 wg/kg Dex,
SLDB £H7E SLD ZHAEfili ¥ TEST 40 g Mg —
FACE EE R EE (Pyrrolidine dithiocarbamate,PDTC).,
LA IR 7 dGEIA G2 AR 1k d. A
W5 E L PE ERER A S e P D 2 H o

1.2 KEXHI 5{XEE

121 22300 A RFEkE (VLR R
et AT B2 7], H20110085 ) , ERAAFI 22+ R B (R
AR Z M 2545 FR 72> ] , H20065388 ), PDTC( 3£ [ Bio
Vision /A #],93-1676-100) , Bax —#1.( 3¢ [F Bioworld
/N ¥ ,BS4138),Caspase-1 ( 3& [& Bioworld 23 7] ,
BS6068), = i #r ic ¥ (terminal-deoxynucleoitidyl
transferase mediated nick end labeling, TUNEL )75t
(210 £ (36 Roche A7), TUN11684817), TNF-
o IR S E W B (enzyme-linked immunosorbent
assay , ELISA )7 & (3¢ [ Sigma /A F], 75944 ), IL-
18 ELISA i & (3£ E Sigma /A #] ,RAB0277), B
Mt E ALY BERIC L SE TS 19G(H+L) (LI AR
HEYHARA PR AW ,A0208) .

1.22 &M% Von Frey £ 422 ( L E
WFRLAAER A IR AT, B (TE[E Berthold A H] ),
Mage Lab i {51Y & & 4: (3£ [E Biorad Chemi Doc
MP A H]), i S B (H AH PR 4 A | JEM-
1230),

1.3 FHiE

131 #hhpBEA ey I S MESCHR[L3])& il SNI K
FRABEARY - KA SRR N Js 1 SRR 35 5, TR R 8 K
A JE A g T S H o 3, 1 5.0 ‘5 224 R
SEFUIR PR RE SRR 25,/ INSR VLR 52 3 B )y o A 25cHe



o5 23

FLIOF, 25 NF- « B 7EA SRIEMCE M I 2 -k R 234 g fE

Vi, BEZEFLANIES 2 ~ 4 mm BIA7 B P20 KT, R
ikt B ok X 2 R HE I A 2 S AEAT SR, S8 s G
SN K RS, 4% BEOR RT3 . S BROCHR 8]
F7 R T RETE BT N B ST .

1.3.2  HURRIR B0 AR ARG HIRET (T,), il
BE 3 d(T).7 d(T,), LA K25 ab i) 3 d(T,).5d
(T.).7 d(Ts) H Von Frey %522 435022 4 41
KR ML 46 2 B {H (pain mechanical withdrawal
threshold , PMWT ) . #:4F 77 74 S5 SCHR[14] . 5 —IK
D PMWT J&5 , RIRAR L5 2R, $2 I L, 6 A3
B WA )G B -80° CUKAHARAT , 75—
G3ar B IR AL I E LY B o

1.33 EAHEAILE FREERES T, H 2.5%%
228 A B D IEE , BUH AR A 26 L BE %= L BEAR
AR B 7 1922 SCHR[L5], i85 00 FL BT R LK 4 41
s, 45 S R B 10 NLET , T sl 2 ot X
PG AV AR A o

1.34 TUNEL b3 &  FEHLEER A AR
P13 3k, 208795 TUNEL A &3] B T4
FE SN F T ] DNA il I £ A 25 B G B AR A, B
PRAAGIN BRI AL R ol . Zothmic
JAT-20M, 566 B4 (20 x ) A s M3 07
AR T A0 M g

1.3.5 Werstern blot #&m B B EARLEIRAS , (6
FH 5 25 B0 1 770 ) 4 U RIP B Tk & )
AT A 5)3% ,12 000 r/min B0 30 min B VS,
fdi FH BCA Al 25 1 v 7 i e 45 4 B A
WPE ., N EREZE eI K S 5 min, B 40 g MR
£ 10% SDS-PAGE #EE4r# , 7E K KR B IR 5E
W40 V H TR R 155 & PVYDF . 596/ A5 W ks &
[ 2 h,TBST &Pk /5 A BRCAL 1 BRCA2 —¥i,
ACHRIRIT, TBST VAR 3 G A 41 37°C, 2 h,

TBST J5 k5 1F Image Lab 248 F It E AW
M7 IKBEAE, L GAPDH N AR NS TR H I
FE1 IGAPDH iy JK BE B Y LU B Ry H 28 AR XT3
1.3.6 ELISA = AW BHERAIRAG , 0KIG I
ARSI B DR TSR, B % ELISA X7 &
BRI, bR (S U
14 Sit=FH*E

HARAMTR SPSS 17.0 Geit4k ik, HHE VORI
PR + bRifE 22 (x = s) 7R, B DR 28 ol o 4 0 o 8%
TR 22008, PR L LSD- 1 K 6, 25 W5k
FRFIRL: , P<0.05 2= A4t 5 L.

2 R

21 FHENWRERELR

5 H R ToTo T2 T To B2 Ts ML A 1L
B, RN E S M 09 7 2550, 85RO [R] i
B8] B AL AR B (B A 2% 5+ (F =161.344, P =0.000) ;
@541 HLMR B (A 22 5 (F=274.592, P=0.000) ;
(5 LML (B A A2 fh ke 35 22 5% (1 =5.881, P =
0.000). £ A1 7EA[m] Bt [a] 0 Ak e 150 1L Lb 5 L 2% 1 A
K1,
22 HENE

C 41 B a2 YN 55 P 28 2T 2 45 4 50 HE T Bl 5
S 2 1B VPR RIS AR o P 2 A0 ML A L 45 A
SRR, P 2 T Y ZE R B IR s SL 4 F 2R
TRITIE , T LI AR 2 AT A A5, 40 R P 40 A RS
SERELG 1 SLD 4 :Dex ¥y7 e, H A& ITAi I 5E
B 0] DLSERR R 2 LT 2t LSV F BTG . SLDB 4 . fiff
FHl NF- k B FHI¥i5I PDTC Jio , A BELL L5y 4 nT {2
PRZR T2 I ) ) A e ZE A AN e . LA 2,

®1 SHXBRAEMEHNHREBREEZNL (1=8,xx5s)

215 To Ty T, T, T, Ts
cé 145+1.6 14.1+22" 15.6 + 2.67 14.0+2.1" 142 +1.4Y 147 £2.17
S4 146+1.0 46+12 34+08 3.1+05 3604 3.4+04
SL4 13.8+13 4.9+07 3.1+0.6 5.6 +0.4Y 6.4.+0.4" 6.8+ 1.2
SLD i 142+14 44+05 33+05 8.6+ 1.4 10.2 £ 1.6"? 10.9 +1.4Y?
SLDB £ 13.6+1.6 45+12 34+06 7.0 +1.042% 8.8 £1.3"2% 8.6 +1.8"2%
FE 0.701 89.846 147.042 113.584 86.564 112.838
P& 0.597 0.000 0.000 0.000 0.000 0.000

H:1)5 S 4R, P<0.05;2)5 SL 41 HE#, P<0.05;3)5 SLD 411t , P<0.05

3



T E A A 27 %

25 L = SR o = i 2= =
won myrm wsomeasn S RRARIPEEL(X=6275,P=0028),5L0 f
20 {+ sLl : -5y SLDB ZH i) T~ 21 B 45 /1K F SL 41 5 SLD 4 i T4

M4 55 SLDB 4 LhA , SRR, 22 R A S T2E
X (Z=3.451,P=0.032),SLD £H A4 4 T 40 i B MK
SLDB 4. UL 3.
2.4 %55 Bax 1 Caspase-1 EAMERIE

5 21 HE Bax AHXT KA H iR, &5 22554000,
2R A G L (F=237.367,P=0.000); #F—#

PMWT/g

1 HBEAXRAREOVNMERNEZH (n=8,xzs) G L8 L 45 LSD- t*/\y& 2R G I E L(P<
2.3 HEFTHEIAMLE 0.05). 5 41 i Caspase-1 HHXT &k M, 2207 22

C 4LRI S 4LbRA A WLUH T 40, SL 41 0] Wk OPT, ZE SR AT AT R X (F=131.499, P=0.000) s ik
JET 40, SLD.SLDB 41 %% SL 41y T-dnmusct  — WP, 2 LSD-1 Ko, 225t A SIS X

Jn

ERTETT

SZH SL ZH SLD ZH SLDB 41
E 2 EHAEWIRKAHBLTLELS GBI LB % 20 000)

CH SH

sL 4l SLD 41 SLDB 4
S T4
3 BEEHERATYHME (TUNELx200)

(P<0.05)., WK 4.5, ‘

— —
25 &4 TNF-o.IL-1B HFEKTELE - — | 20

520 TNF- o FBKFEHE, Bl 200, 257 Caspase- 1| - g e 45 kD
AYIT2E R L (P<0.05), #F—L P AL, 248 LSD-t GAPDH‘ e ——— F .

K56, SL 2155 SLDB #H b & 5 KBS E X (P> ) ; g —
0.05),SL41% C 4018 41 SLD 41 Hek, 2% AT G % S SLAL SIDAL soRdl oA
% X.(P<0.05),5LDB #H.5 C 415 4H % SLD # LA, 4 &% Bax.Caspase-1 RAMRIE

15 T ]
I 15
?é! 1) o )
1 ] 1
g 10 1)2)3) wH 10
= 1)2) 1R 1)2)3)
Eﬂ]{ 05 N % 05 1 1)2)
4 T 12)3) S - 12)3)
3 0 : mign 0 | ,
1 2 3 4 5 1 2 3 4 5

1:S#H;2: SL #H;3:SLD 41;4:SLDB 4;5:C 41
15 S4lkbix, P<0.05;2)5 SL 41, P<0.05;3)5 SLD 41 13%, P<0.05
5 #&A¥EEE Bax.Caspase-1 EAEMKEELE (n=8,xxs)
4



o5 23

FLIOF, 25 NF- « B 7EA SRIEMCE M I 2 -k R 234 g fE

ERA G L (P<0.05), 54 IL-18 FiA/KF
Feds, &0 200, Z R A g #E X (P<0.05), i
— P L3, 28 LSD-1 K, SL 415 SLDB 41 He#%
ZRIG i L (P>0.05),SL4H 5 C4H .S H&
SLD 4 b4, 22 %A guit2# & L (P<0.05),SLDB 41
5 CHY1.S 41} SLD Al i, 22 A geit2#E L (P<
0.05). W% 2.

K2 HBHATNF-a.L-1p HFIEKTELLE
(n=8,pg/ml,x+s)

5 TNF- IL-1p8

il 27.52+4.73" 38.48 +2.32"
il 61.18 = 6.49 140.16 +12.74
sL4l 85.36 + 11.52" 182.51 + 12.16"
SLD £ 70.41 + 6.35? 160.77 + 10.41Y?
SLDB 21 79.94 + 8.8642% 175.84 + 9.4212%
FAH 65.905 257.988
Pt 0.000 0.000

W15 S 4 i, P<0.05;2)4 SL 41 1%, P<0.05;3)5 SLD 41
H#%, P<0.05

3 it

AHFFELESNI 12 AR B SERT 1, sl &2 il
Fl L Pl 2 dp AR AR SRR UM s T 55 Dex A
NF- k B il 7] PDTC J& , Hb# T 441 R B T2 il
B ALPH T A 11 Bax H1 Caspase-1 3k , WAL K
SUABE S RAE R F TNF- o AT IL-18 AYEE
K HED Y Dex T AT SR AR 22 - RN 1Y) 22
YEHT, AT B 5 0% NF- k B, T30 08 T2 M 48 5
el e

NF- k B fE R —Fhie kK1 R4 i 7 1R 2%
A% K JE 3y T K A% FE AR U, 38 2 5 b 220 PR
PEPCIR IR AIF 9T 4 B0, 8 M A A 5% R A A
PIR K BRI 1A NF- k B mRNA K- TR S5 4 d
FRUEHEIN, 7 d IK SR, TLRAINF- k B {557 i %
AR EE I TR R0, AE R 2R TR G
LR MRS P A AR S PR TR F A AL, AR
F 5T T 5 i g A ORI 52 UE 52 , Dex mJ LAAT R WA )
ZRHFSFEAMZIET, RIRAFR AR ST Dex
WA Z R B EE , dH NF- « B B30I
PDTC J&i, AR A AT AR R S A 388 i, 42
7 Dex A] BE 0% NF- k B, W HIHIE T, 55
SR OBk ] Dex #EATAEIR WLZR I, Dex Xt NF-

k B AR IIHIMEH . #HEM NF-« B RES 5K
AT AN, (E 2 o B ) S X A SR Tk A T

Dex i NF-« B i )% 5 ,Bax Fil Caspase-1 A
PSRN, I ESE NF- « B JHH T B I A
Bax 42 Bcl-2 & 54 - — A bl , 24
VIR T, ML I A% B Sk A R B o i,
TEVEAMAYHT . Caspase-1 TA7E4HMI N , 2L i T
{55 R0 Caspases, 540 Caspases &8 T~ 1k
ITHE A, Caspase-1 i il i A R R 45, (e it
AL4E TNF- o (IL-1 8 {ENZ P AE R TR ™.
I, A5 UEE Dex #iE NF- k B iR 2R K F3
P2 PR T ZEA R R AL 08 T8 1 Rk [R]
TNF- o Fl IL-1B BEHCEFEAR, Horb Caspase-1 ik
TREE IR AT R AR &

2x FRTR , E I 51 Dex nl A 2k 35 F) £ A
SECERET AAEE T 5E0E NF-« B A, B
T RTEME ] NF- « B #0155 PDTC Ji5 , HAT 2% pf
SALULE JAER U EE T 4B T8
FIZFERIIE TR Z < B, 2R NF- k BfZ
J& Dex IR A Z2 - P EE PR 1 [ 2 — 4T3 A AR AL
T RS

£ % X W

[1] &3, B, B R, 45 BAEANN FH AR 22 I ANAS il oK A TR T I
HEAR G H 2  BME R[] T R R 2% 2%, 2014, 20(4): 222-
225.

[2] sKOGHI, 4B, ERNI, 45, RERS AN SRR - R 2 RETR AW
X G AR S AE KA LSRG 34 (R 52 A [3]. P AR IR 2% 7, 2011,
31(2): 180-182.

[3] /N, TR IR, JEISR, 4. T b o D8 28 % A 22 DX o7 A i R
2o K UG B Zoe TR T AR R[], P AERREEF 240K, 2014, 34(5):
604-606.

[4] XEHri, FE243%, PhER, 5. A7 S FERKE I FH R A A BEL ¥ et ) o
BT[] R EE2E, 2015, 44(14): 1906-1907.

[6] ZEH, BAEsE, BHESE, 6. A7 5 FEIKE B N T S 0 A7 R 3 Al
JEESM BRSO B A SR N T BE A2 R[], AP [ 424 2% 7R, 2016,
36(22): 5661-5664.

[6] FEVEZ:, 250, TIGZR. A7 SEFEMKE 7R A F 45 B0 v 1% i FH ).
I PR 30 I 25447k, 2016, 9(29): 77-78.

[7] 4B, B RIR, M/ NER, 45 AL A SEFR PR X e i B
ZBEME]. IRIRIRRERA 245K, 2016, 32(3): 277-279.

[8] Juk, AL, #ESF, 4F. INK {553 B 4 ek s il 2+
DR B RO Bt 2 kv VR ). WP AE kAR 2435, 2015, 35(10):
1207-1210.

[9] i ==, 2Rk, BEH, 5. 9 3R 3/ P E A7 1Ak B X A375 41l
NF- k B/Bcl-2 #1562 (1 AL HLif T3 B A3 [3]. A iz ikt 24



T E A A

521 %

i, 2011, 44(3): 191-194.

[10] FLA, FRAEFR, LR, 45, 2= (] T 3K R 2 F A5 Toll
FEZ M 41 BT - « B RITHIEAN R -1 FRIBmEmI[J). e
SEG AN AR, 2011, 28(12): 2261.

[11] %52, WEI7, MR, . A7 JEFEIDRE X 2 BE MR X BUH i
Toll FEZ 4K 4 Fl NF- k B 3L M52MA]. rh AR BRI ¢35, 2013,
33(6): 704-707.

[12] FErAL, IR, FIE5E, 55, A0 FEHEIRE X R U B R P TR
Ptz B AL [I]. 5 =250 K 2% 2%4ik, 2015, 37(5): 433-438.

[13] CHEN S R, PAN H L. Effect of systemic and intrathecal
gabapentin on allodynia in a new rat model of postherpetic
neuralgialJ]. Brain Research, 2005, 1042(1): 108-113.

[14] ZE3ESE, TR 2 B, H 53, A8, i i 43000 O B P o 22 45405 K B
Nav1.8 mRNA ik 952 MALT]. A [ P B 2 2% 8, 2015, 21(12):
903-907.

[15] MABALIRAJAN U, REHMAN R, AHMAD T, et al. 12/15-
lipoxygenase expressed in non-epithelial cells causes airway ep-
ithelial injury in asthma[J]. Scientific Reports, 2012, 3(3): 1540.

[16] #AX¢H, JEFR UL, TR A, . H Bl NF- « B {55 B 7R K ldr st
PEAR S BOFE ). rhARIRRINR2A 4435, 2011, 31(7): 833-836.

(A7) sKmE, W, PN, A5, Bl 2R B R U S 412U NF-

k B mRNA .iNOSmRNA .nNOSmMRNA ik [ 7 X [J]. 1L BE2Y,
2011, 51(27): 1-3.

[18] X%, T, Tk, 5. TLRAINF- k B {55 5% G i E K
BRI T IS A4 TP VR 3] Th AR BRI~ 24 35, 2013, 33(9):
1106-1109.

[19] FB/N=2, BRIE, k[, 2. p3BMAPK {5 5 1 BETE S N 1 S FI 2
PR B R A G 78 K B BB A 2 e R e A ).
PRIFRAE2AZ4 35, 2015, 31(3): 270-273.

[20] SN, 25 %, SHFREE, 25, UER NF-« B p65 JEPK ATl S
Ji% CNE-2 T2 p s S AL R IR 4 T2 (3], Jif9RE, 2016, 36(2):
158-165.

[21] LIU Y, GAO M, MA M M, et al. Endophilin A2 protects
H,0,-induced apoptosis by blockade of Bax translocation in rat
basilar artery smooth muscle cells[J]. Journal of Molecular Cel-
lular Cardiology, 2016, 92: 122-133.

[22] SOLLBERGER G, STRITTMATTER G E, GROSSI S, et al.
Caspase-1 activity is required for UVB-induced apoptosis of
human Kkeratinocytes [J]. Journal of Investigative Dermatology,
2015, 135(5): 1395-1404.

[23] T4FIGE, T O, MR, 45, NLRP3/Caspase-1 48 1 43 s ¢
FUH AR ] 26 Fh Rk BUBIFAE 0], O i B2 24 A5, 2016(6): 549-553.

(FEFF )



