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W E B&HRAEFEE (Dex) 5 IR A N K 2 RS 69 ok BUR] o 7 ik s RO AULS A JE G xF R4 BE AN AR
RNA- 146a(miR-146a)#7#] 7] (50 mg/kg)+Dex (50 pg/kg) 2hF= Dex ik , ¥ . & 71 & £0.(10,30 .50 pg/kg) , 40 10 R, PR IE 3T 40
M, AR RiplE S B AT IR AERBER 05 hGip MY, HhTH6 /g, Fot 5L F R &M X b m &40
F P A fn 4% 2a B miR-146a & ik A Yok B & ta A2 1(IL-1) % 4k A8 2% 8 (IRAK 1) P95 3R 8 B F (TNF) 2 kA8 £ B F 6
(TRAF6)mRNA #% ik , Western blot % 4| 51 & o 47 4m iee 7 IRAK 1, TRAF6 & & 69 & ik, B 5% 5, 9% 98 M ok 46 e 7 P TNF-o.,
IL-6 897K, 2. 15 B4 2 B4R YL AR, B A 40 ) 49 miR-146a & 1A 3% 3% , TNF-a.IL-6 /K -F-# & , IRAK 1 . TRAF6 mRNA #= % & %
KIEIR(P<0.01), HAEA 4R, Dex P & A 2 4/ R 51 E Ao 4% 48 B miR-146a & 3% 3% 7% , TNF-a. . IL-6 7K -F F %, IRAK1 .
TRAF6 % & % ik & 55 (P<<0.05 2 P<<0.01) , /2 IRAK1, TRAF6 mRNA % ik & R 8 (P>0.05), 5 Dex & 7 & 28 rb 4%,
miR-146a #7 4] 7 +Dex 48 )~ A 4h B oo 347 4@ 6L 7 miR-146a £ 34 & 55 , TNF-o. . IL-6 7K FF+ &5 , IRAK1 , TRAF6 & & 4 ik 3 3% (P<
0.05 3% P<<0.01),42 IRAK1 . TRAF6 mRNA % ik TALREA R (P>0.05), %t :Dex 7 474 Ik 3 A R KR R, RALHRI T RE 5 3
¥ miR-146a Fi&  #74) Toll # 24k 4/4% B F«B @ 2 ¥ 49 Py A& 245 5K & & IRAKI A= TRAFG6 #9 £ A A % .

EHIE MR AIE A £ E s miR-146a; £ IE R ;) K Toll #2 4K 4/4% B F«B

Study on the Effect and Its Mechanism of Dexmedetomidine on the Inflammatory Response in Septic Mice
GUO Mao, WANG Wenming (Dept. of Anesthesiology, Luzhou People’ s Hospital, Sichuan Luzhou 646000,
China)

ABSTRACT OBJECTIVE: To study the effect and its mechanism of dexmedetomidine (Dex) on inflammatory response in septic
mice. METHODS: Mice were randomly divided into normal control group, model group, miR-146a inhibitor (50 mg/kg) +Dex
(50 pg/kg) group, Dex low-dose, medium-dose, high-dose groups (10, 30, 50 pg/kg), 10 in each group. Except for normal con-
trol group, other groups were intraperitoneally injected lipopolysaccharide to induce septic models, intraperitoneally injected rele-
vant medicines after 0.5 h. After drug intervention for 6 h, miR-146a expression, IRAK1 and TRAF6 mRNA expressions in periph-
eral blood mononuclear cells in each group were detected by real-time fluorescence quantitative polymerase chain reaction method.
IRAK1, TRAF6 protein expressions in peripheral blood mononuclear cells in each group were detected by Western blot method.
TNF-o, IL-6 levels in serum were detected by enzyme-linked immunosorbent method. RESULTS: Compared with normal control
group, miR-146a expression, TNF-a and IL-6 levels, IRAK1, TRAF6 mRNA and protein expressions in peripheral blood mononu-

clear cells in model group were increased (P<<0.01). Compared with model group, miR-146a expression in peripheral blood mono-
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nuclear cells in Dex medium-dose, high-dose groups were increased; TNF-a and IL-6 levels, IRAK1, TRAF6 protein expressions
were decreased (P<<0.05 or P<<0.01); while IRAK1, TRAF6 mRNA expressions changed less obviously (P>0.05). Compared
with Dex high-dose group, miR-146a expression, in peripheral blood mononuclear cells in miR-146a inhibitor+Dex group was de-
creased; TNF-a and IL-6 levels, IRAK1, TRAF6 protein expressions were increased (P<<0.05 or P<<0.01) ; while IRAKI,
TRAF6 mRNA expressions changed less obviously (P>0.05). CONCLUSIONS: Dex can inhibit the inflammatory response in sep-

tic mice. The mechanism may associate with inducing miR-146a expression and inhibiting the 2 important adaptor proteins IRAK1,

TRAF6 expressions in Toll-like receptor 4/nuclear factor-kB pathway.

KEYWORDS Sepsis; Dexmedetomidine; miR-146a; Inflammatory response; Mice; Toll-like receptor 4/nuclear factor-xB

M BEAE (Sepsis) S HIEYL 5 [ 1) 4 B RAE N L5
fiE R AER W R T E A B SRR .
BILAAR 32 J e DR 28 05 0 R N R E B N AL L, 7™ A= 5
PRI o AP o, AR AR GO, 5 1 R A
JLN R R EUMGAE M & A . BT T IS AE 697
FEWEAT TFURAMIESE , 11 ) BH 5 e B AE 25 DA G 1Bt & A
TR IR, TCBEAT B FREBERE 943 2B iR - T
RNA (microRNA , miR ) f&— F 81 F I 4 i RNA , i 1o
il mRINA P& sl il LR R s SR 2R3k 3 )2 5L
i Z A AR . DFSE IR , miR-146a 5 IR #EE
YA SE , O] 3 Ao 145 E Y ROE Toll B 32 14 4/ K 1
kB (TLR-4/NF-xB) {5 5 i [ R PR AE . 418 4E
bk %€ (Dexmedetomidine, Dex) 5 — 7 w2 o, B F IR %
ARSI ZS SR IR R )2 B RR R B 2y, B
BB AP R EE . AR I, Dex A R AT
ORI 2K e SN - 2 2 XD = VS Tl (o L
2., Dex P RAE 275 57815 miR-146a AH5¢7 A SCHE
1L R Z2 05 (LPS) 175 3 1) /N UM BERE A RS , T Dex Xif Ji
BEAE /N BN I PRUAZ 20 L H miR-146a 263k S L8 I K]
20 A 25 1 (IL-1) 32 7R AH JC G (IRAKL) | b/ PR 58
P -F- (TNF) 2 4 A1 56 4 -F- 6 (TRAF6) mRNA Fl 2 [ %
ik, DL I3 48 E K F TNF-o IL-6 7K - (1 540, i —
ARV Dex X MEREAE /1N BRUAR AT S IO 1) 5 M) S ATL

1 ##
1.1 {38

TI-6 I IR 2501 (S5 [ Beckman 23 1] ) 3 7500 S2H 5¢
5 B A Wl 3 SO0 (qRT-PCR) X (£ [ ABIZA ] ) 5
HI1MEF [if§ #5 1% ( 35 [E Bio-Tek /7 ) ; ChemiDoc Touch
Western blot fill 73 #1 4% (52 [# Bio-Rad A H] ) o
1.2 Zm5ilH

AR PR Dex T (V1756 ity 125 25 Iy A KR 23 Wl it
5:09081232, HiA% : 200 pg:2 mL) ; LPS (£ [H Sigma 2%
], 45 : MFCD00164401 , ¢ F K ¥R 45 14 055 : B5,
4l : 90% ) ; miR-146a #1057 (b 35 35 1 25 B AR AT PR
285 AlL S B03001, 4l : 99% ) 5 Trizol & RNA HE U
# (2 [ Invitrogen 23 F] ) ; RIPA 4 I 2L i . — W ok Y 152
(BCA) % 15 ik il & ( i3 = RAEYH ARG RRA
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) s B BT IRAKL, TRAF6 £ 7 B i (4 (92 [5 Abcam 2y
) s BB -NLBh K 17 (S-actin) £2 va B M4 (25 [ CST 2>
) 5 BRI E L WG (HRP) BRic 19 1L 2E4T e S e 3R iR
F G(IgG) —ht (At A2 WA H ARG R A A ;
miRNA qRT-PCR i 5] £ ( 3% [5 GeneCopoeia 2\ 7] ) ; Fi-
coll-Paque PREMIUM 4 if 43 25 (Hii i GE /A #] ) 5 56k
7€ 110 77 &7 Universal SYBR Green Master ( £ [E Roche
23] ) s TNF-o TL-6 I 422 W B (ELIS A ) 3057 2 (36 1]
R&D Systems 23 F )

1.3 ¥

SPF %% BALB/c /ML 60 H, & M4 Jfi i 18~22 g, 3
W 18 Sy ] B 2 e S e gh g vpos A R THIE S : SYXK
(J11)2013-065.

2 FHik
2.1 HEEIREST

275 SCHR[7] 7 25, 2R A ip LPS 37 /)N UM 87 i A5
A, LPS {1 4155 7 20 mg/kg. /INEE ST LPS J&5 i BLE
5 IR IR 3 Bl T R B R T SRR KA S
SRR B Ry MR A R T B
22 SHHBE54YH

¥ 60 J/NERBE ML 43> 1E 8 X BEZH A2 miR-
146a 1141 57 (50 mg/kg)+Dex (50 pg/kg) 41" H1 Dex Ik .
rh 2 (10,3050 pg/kg)™, B4 10 Ho BRIE# X
HRZH /N ip AR FHER K 0.2 mL Ah, HiAR & 2H /N Rl ip LPS 2t
SEMEBREIEAR Y 5 0.5 h 5 ip AN 25477, Ho A miR-146a 1]
#ip 4525 2 h )i ip Dex.,

2.3 qRT-PCR;E#:i miR-146a 3%

25256 h i, BR A AL/ BRERIBUIL , 43 25 Z1A] il A
R4, SR BN A RNA, PL/MZ RNA U6 (snRNA U6)
N2, QRT-PCR ¥ K6 1] miR-146a [ % i5 . miR-146a
51 R 5 -TGAGAACTGAATTCCATGGGTT-3', F
38 5140 1 miRNA qRT-PCR izt ) & 24t , 91 K g
4100 bp; snRNA U6 [-1iE 5|45 5" -CGCTTCGGCAG-
CACATATACTAA-3' , Rt 51 %) h 5" -TATGGAACGC-
TTCACGAATTTGC-3' , ¥ i &4 120 bp, § 48 25 1F
95 CHHAEHE 5 min; 95 CAEHE 10 5,60 CiB K 20 5,72 °C
JEAH 20 s, 40 M . DIEA B (o fi) IEit S50, %
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FH 27 AR ik i
2.4  Western blot % ill IRAK1 . TRAF6 & QR IE

NI BRI 5 i BELAZE A4 L 2 5% 2 11 71 550 79 RIPA
211 L 2478 Y 4% L 4 °CTF 12 000%g #5055 min, U F 3,
BCA&E H &M &l e EmkE. REREAS
109 1 = %ot 3 B R M - 2R TN M Tk Mg 5 JK FL Uk (SDS-
PAGE) 5 , %% AR — 5 &M (PVDF) [ |, T 5% i i
Wby o Z R B AT 2 he R 43 0 BT SR B IRAKL
TRAF6 ., -actin 2 b7 [ Bt AR F B v (7 B L 51 35y 1
1000) 1,4 CHFE LR, FH PBST (55 R ILFLHE 20 AR
ARG pPIR) RIS 3 YK, IR 10 min; FRFF5E T HRP ARid
LT AR TgG AR BRI H (R R LB 451y 1210 000) , % 1t
% H 2 h, PBST PR 3 YK, AFIK 10 min. PFHE5RIL 22 KOG
(ECL)JiEii%i i 22 PVDF R I, 3 i Western blot ] 43
A EE 2 6155, v FH Quantity One B {443 #7211 (1)
JREEAR, THEAX ik 1
2.5 qRT-PCR;%H&M IRAK]1 . TRAF6 mRNA B3Ri%

H 4 Trizol 5t DNA $ B iat 551 15 B 45 52 B/ B4 H
1L B A% 41 M A RNA, F1] F PrimeScript RT reagent Kit
i 5 RNA JZ2 % 55}y ¢cDNA, A f-actin N N Z i 17 RT-
PCR £ 1lll IRAK1, TRAF6 mRNA 153k, 51 ¥ %5
P-actin FiiE5 1914 5" -GATCAAGATCATTGCTCCTCCT-
GA-3', Fii#51#¥) M 5 -CAGCTCAGTAACAGTCCGCC-
3, PB4 KB g 125 bp; IRAKL EE51 498 5" -CCAA-
CATTCCTTGCTTGCCC-3', FiiF5| ¥~ 5’ -TCTCTTG-
TATACCTGTTCCTGGG-3" , # ¥4+ i 4 108 bp; TRAF6
ISR 5 - TGAAGGAGAGAATCAGAGCAAG-3' ,
TSR 5" -GCCACACAGCAGTCACTTTC-3' , 41
KR 121 bp, P41 95 CHIZSYE 5 min; 95 G
105,60 “CiR & 305,72 CHEAH 30 5,40 MG, LIFEIR
B (i) MBS E R 27 P F A X ik
2.6 ELISA %4l if1i%& & TNF-a . IL-6 7K

K T ELISA A6 £5 25 /)y BUIALIE H TNF-o0 IL-6 7K
S TR R R SRR
2.7 FitFEFE

K HISPSS 13.0 #4513t . Fdli PAx £5 3R
N A R B 28 7 259011 P<<0.05 FRoR 25 5%
N -0
3 H#R
3.1 /NERSIME M 8 #% 4 B Fp miR-146a Rk 1E R

1E W X BE 4 MY 2H | miR-146a 1) il 771+ Dex £H Al
Dex fI% . 7 75 71 5 41 /0> B M i 542 248 Jf ' miR-146a
AEXT 2R 520 R 1.06 £0.11.3.36 +0.25,4.43 £ 0.45,
3.60 +0.21,5.46 +0.39.8.67 + 0.46(n=10) , 5 1E % %}
HEZH P, B ZH /)N UM L IS A% 40 B miR-146a 334
HE5R (P<0.01) ., SHRAILH AL, Dex o i Al 41/ B

hEZHE 2017 S5 095 198

A 1L B K% 2 i miR-146a 26k 58 (P<<0.05 5f P<
0.01). 5 miR-146a #lI# #]+Dex 41 FL 45, Dex & 7 21
/N FVAME I BAAZ AN Fh miR-146a £ 3K (P<<0.01) .

3.2 /MRANEMEZMAEH IRAKL TRAF6 mRNA &

EBRIEER
B IEH HRZH M A, R 2 /N B P ] il SR A A i

IRAK1 TRAF6 mRNA J 5 1R A4 51 (P<0.01), 5
BEAILH H AL, Dex H ey ) £ 26 /)N BUAI ) -5 A% 40 i v
IRAKT TRAF6 # F & k1855 (P<0.05 8, P<<0.01) . 5
miR-146a fIli il 51-+Dex 4 HL44 , Dex e 77 H 41 /N FRUA M 1L
B 0 IRAK L, TRAF6 2K [ 23K 55 (P<<0.01) .
A HH, miR-146a #1471+ Dex 41 Fl Dex 45 7l it
/N BRUAI A B A% 41 i H IRAK L, TRAF6 mRNA % ik
S TG L (P>0.05) . £%2H/NRUAMNA M A
21 Jifd v IRAK 1, TRAF6 mRNA % 5 [ 55 35 B 5 45
W1,
F1 JHENRSNE M B #% 4 B 5 IRAKL, TRAF6
mRNA R EBRIEWMNEL R (x+5,n=10)
Tab 1 Determination results of IRAK1, TRAF6 mRNA
and protein expressions in the mice peripheral

blood mononuclear cells of each group (x + s,

n=10)
a9 mRNA I Fek i A A
IRAKI TRAF6 IRAKI TRAF6
EH A 1074013 1.08+0.15  1.81+0.68 12940.30
ikl 37540427 4244046° 393+055  3.4010.66™
miR-146a M FF+Dex 3974038 441£051  3.50£047 3261056
Dex K41 3661045 4011042 3791021 322+0.67
Dex 41 3554041 3961067 329+049° 279056
Dex il 4L 3541043 3884048  2.30£046"* 2.08+0.58"*

W HIEF R RAL A, * P<<0.01; SR b4, "P<<0.05,"P<
0.01; 55 miR-146a 4 il 7]+ Dex 41 tk.4% , **P<<0.01
Note: vs. normal control group, “*P<<0.01; vs. model group, "P<<

0.05,"P<<0.01;vs. miR-146a inhibitor+Dex group,**P<<0.01
3.3 /NRIMEH TNF-a IL-6 7k F25{L

55 IE 6 BRA g A2 /N BRUL Y o TNF-o, IL-6
HKFTHE (P<0.01) . SHEIAIL LS, Dex H |y 1l 41
/N BRI 3 Y TNF-a | IL-6 7K - B A% (P<<0.05 5 P<
0.01). 5 miR- 146a filI7il7]+Dex 41 45 , Dex &5 7 i 4
/N B H TNF-0 TL-6 7PFEAIR (P<<0.05) o 454/
L5 H TNF-au IL-6 K- B 2 25 2R L2 2.
4 itig

RRAE DK (138 BE R UR AR XS LA SRR &4 A
B e I REFT AT 1), (FR 2ok B A SR ] 23 T8 LA AE
VRN IN, W 5y S B ERRE Y R A . BRI RN
TNF-o 3 B i A% - B WA A= | 2 ARRE R R il i
T R R R T2 — , ] B I N R 2
JfL, I TL-6 S5 A0 7 A . TL-6 R B R
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F2 FHAH/NRIMES TNF-o . IL-6 7K F Ul ZE 45 R
(xxs,n=10)
Tab 2 Determination results of TNF-a, IL-6 levels in
the mice serum of each group(x*s,n=10)

A TNF-a ,pg/mL IL-6,pg/mL
IEFw A 35.33+4.04 20.06+3.59
TR 580.86£35.13° 141,15+ 1749
miR-146a 3|+ Dex 2 327.06%16.82 105.55+11.93
Dex {41 56224 +33.44 129.55+22.89
Dex 41 480174097 83.97+ 14.44*
Dex Al A 199.97+20.90°* 40.42£6.10%

T 5RO R R, " P<<0.01; SHORI4 A
0.01;-55 miR-146a il fl+Dex 4 LA, °P<<0.05
Note: vs. normal control group, “*P<<0.01; vs. model group, "P<<

,’P<<0.05,"P<

0.05, "P<<0.01; vs. miR-146a inhibitor +dexmedetomidine group, *P<<
0.05

PR 7, 2 S e 2H U 1 A 1 1) R SR st e A . A 2D
il A A PR R B IOR M s AE VR T R RS . H AT
W5 & B, Dex RT3 12 470 52 J8 300 ol 4H i S AE A T 41
il A2 F I Y8R N L R A R A S B S 2 A iR AR
X HILAAR 22 JUE 25 Qn i O RIS R 3T A 4 B PR3
I, {H Dex BIHT R LI BR ARG . AW 5T 45 R
FW, Dex 1] FEAR e E /I BRI 3 A1 TNF-a 1 IL-6 [ 7K
-, DS HAAE S

TLR4/NF-«B {55 538 4 AT {2 fi R d R AE A o 77 2
B, BIE S MR R AN EE(F5HEE. LPS S
TLR4 45616 L TLRA, S#EME /LB 88 45 G, ifF—
1% 16 IRAK 1, TRAFS6, #i Ji5 16 £t NF-«B 411l il & 1 IxB
PRI P TcB , {8 NF-«B 306 , K AL, I sh RIE
SRR 55 T e

WF5E /1%, miR-146a [ A 78 MEAEAE (3 Hh i 54
SR, PR A VT B OB R 0 S A4 AR Y. miR-146a
1) #E I PR S TLR4/NF-xB i % H 11 Wi > 245k &
IRAK1 Fll TRAF6, miR-146a iffi 11 #l1 il IRAK1 1 TRAF6
E A BIFEIK, 7PETE T TLRA/NF-«B 18 5 , 0 i 48 5F

R, ANBIFSE PR, Dex AT SE5E I REAE /N BRI E I A% 40
m¢mku@%¢%ﬁmﬂMﬂmkM%E%I——
HNE [ 5 TLRA/NF-xB il [ H 5 22 (1) 3k 25 [ IRAK 1
H1 TRAF6 235 ; [A] I, #11fi] miR-146a 15 14 /5 , Dex [
LA AN TV , 4R Dex BB A8 16 P38 20 i St
443 miR-146a 5 .

25 b iR, Dex 7] 38 11 15 5 miR-146a & ik , T i
IRAK 1 1 TRAF6 ()3 1k , M 7 1 842 TLR4/NF-B 1
P&, FEANH S AE IR 5 TNF-affl TL-6 (BT, M T 76 e 75
i /N B R PR RN, 878 T Dex BT RAE K
HHL
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