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Abstract

Objective: To investigate the possible anti-inflammatory mechanism of electroacupuncture (EA) via regulating
NF-kB pathway in rats with focal cerebral ischemia-reperfusion (I/R).

Method: Fifty- four male adult SD rats were randomly divided into the sham operation control group (SC
group), the ischemia model group (IC group) and the electroacupuncture group (EA group). Middle cerebral ar-
tery occlusion (MCAO) was performed to establish the focal cerebral ischemia- reperfusion injury model. The
potential target genes of miR-9a was predicted and identified by dualluciferase reporter assay. TTC stain was
used to examine the volume of infarction, HE staining was observed inflammatory responses. Western blot anal-
ysis was employed to determine the expression of NF-«B, TNF-a in ischemic regions. Quantitative RT-PCR
was used to detect miR-9a.

Result: Electroacupuncture at Quchi (LI11) and Zusanli (ST36) acupoints significantly improved the ischemia-as-
sociated scores of neurological deficits, reduced cerebral infarction and improved inflammatory responses. The
expression of miR-9a significantly increased and NF-xB, TNF-o decreased in the EA group compared with
those of IC group (P <0.05).

Conclusion: Electroacupuncture exerts a neuroprotective function in cerebral ischemia through inhibition of NF-

kB-mediated inflammation, and the mechanism may be associated with the upregulation of miR-9a.
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JIT A 1 3473 B ] s sl ) DR AP A I R R
B S o B T g B AfEME SD KR 54 K (Bh#
fit+5-:2007000638342) , {A F (250+30) g, 1 |- vfg B
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SCXK (7/1)2012-0002] 4 {4t , HL H BEAL £ 53250 H -
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A 18 H.
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ARATTA LIRS EE & 12h, AEER22C5%
HF, KEFRE)G, 2% Zea-longa Jik"™ A7 420K
g 7 Bl ik 4] %€ (middle cerebral artery occlusion,
MCAO) F-AR o J i 141 3ml/kg 7K 75 SR HE A7 R
W AP REMSE TR I SRR B K, 750 R R IRl
B AE M2 Bl K (common  carotid artery, CCA) i
Ab 8l ik (external carotid artery, ECA) M %l [N ) ik
(internal carotid artery, ICA). KIKZEFL CCA T .L>
Uiy} ECA, - I sl ik Je e P it oy ICA . E 345 5
Jok 3 43 LA 2 Smm Ab B —“V7 I/ INET 2 228 B
(A 28 0L Bl Bk A SN Bk, B2 A7 /D VTBE )
TR, BIVBELT i R st ik 14k, AEA I s k-5 25T 9
ko AL, 2996 A 18—22mm , H-25FL 3Py
Sk, P RLEE S . TRk 2h 5 221208 1 e e
2R MU R o e R AN B ) O T )
Pt
1.3 BRI bR

K Zea-longa PF43 )5 i, Ml K BB RE ST
RIPEE syt Dre skt . HARTE D ARER : 043
Tl 2 )R SAARLE 5 143« ASRE 58 4 e X0l iy
JIC52 493« [ RO 2% P 5 3 40 « 43 2 B T (e A A 59 5
443y AR A RATE  BRER . TN 139 A
SEER BN, 053 453 T LSRR .
1.4 HET BT

R PR [ 1 i o K B (27 (R 5L 30 5 )
S A b R = R BR
S (LI RE)I Z B AR H FARAE R 30
50.5 51 =4, &1 0.2—0.3cm, i FH G680S HLEHY
HL R R 6V, AR ER B2 BL 8000 B, i 25 %, A4
1—20Hz, f: K HUEF 30min, 1 7k/d, 356 0, FAR G5
2 RIFURIRIT o AR TF AL ALY A DA R AE 5 ik b
30min, HAHERT HLEF AL
L5 HUbrab
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1.6 KMk KA bR

1.6.1 TTC YLt fikiZH £1-20°C VK% 20min, MARAE X
Ab B AR: 1T 24 A0 V) RS 2mm i Fr L, 3580 5 R, VI
BT 1% TTC#E MR 2% ik (0.2mol/L, pH7.4) | ik
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o IEHAHLTTC Y a ML (o, FEFEAL TTC Yefa 2
(e, FHERS AL THA R 32 R T TSI & AR A
(IR AYER g
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AALYIbRic i —Hi 37°CHR I E 1h, )5 ECL 1L
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ZHBERA R ECEEH . Wk,
22 fistEAEAR

BT AR LK BRI AR & A Bl AR AE, TS 7R 2
Ko B R BRI g 17+ BRASE BT AT, (H fp e 2 AT BE S
FEl /N FRORIZH () 1) . 383 Motic Med 6.0 &4t it
S MARSE AT, F B 4 R BRI AR AT AR R S /N A
I AR CHL AT 20 19.21%+1.82% , BRI 2 28.16%+
1.33%,P < 0.05)
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IH 5 b
B T 1 KI5 IRG
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2.3 HE}ifn

BFARA K BN LUES L5 A LA A0
it 5 22 A A ABETR 2 R BRI ke Al A A IX o 2298 S
U2 J5 24t L A b i | B A A 8 T A [ A T J5 e B K
Ji, LA o 9 A IR 5 T 2 BT IR YT PTG i 21
LU FE B B2 5 A MR 5 i, TF B PR ] R
SR AN SO T A I A 275 . DL IR 2.

2.4 SRR FZ B4 20 H miR-9a [ 2k K-

T AL I 2H 2R Rk 14 (0.67+0.51) , 45
RIZH A (0.26+0.19) , HLAF2H K (0.43+0.29) , A A1 2H
BARTF AR mir-9a 1 Rk K835 TR (P <0.05),
BT T 1 DL, mir-9a A8 2 35 7K 545 70 41 7
(P<0.05).

2.5 Western blot &l 2k

BRI, R Bt L AR S A £ i 2. 24 NF-xB
pNF-«B . TNF-a ) & ik B8 T AR 410 i 1 8, 1 H
T L BRI 21 2 2Rk i (1 3) o
2.6 miR-9 5 NF-kB [{AH H A H S 5k

A= W1 JE. 2% Targetscan 7£ 28 Fi Il miR-9 5
NFxB1 25 & 18 00 , 45 3% & BUAF 16 45 & 0 15 AC-
CAAAG. #F— 253 i A A A %5 E miR-9

5 NFxB1 AHEAE L, 458 & 4, miR-9a 5 NK-«B
3UTR 54 (P <0.05), 1% A 5 NF-xB 3'UTR %748
RE54(P>0.05),
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3 it
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IR RAEIB B 2 BRI 43 . S
R RIS R B P IS SR
VESY 5 AT B 6 BB M2 R X 0%

FERIE]

AL

AP S o AN R 2l S 56 ) SCRR AR T IE 5
CER IR R A N R E Y 11373 R 0 e

e P T S B 20 S 2R P PR AE B
Feo BN BEFER I, A 155 1 RAE S
LR A AT Y T BRI 2 — o B TOSE Rk
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RAERF IL-1BIFRIE , G2 A i il 1 PR i 4. ()
B, ARSI A BT R B, A piE” A,
AT DL 9 i g5k 1f v 25 2H 21 NF-xB-p65 mRNA I I
P IkB mRNA [k, HUEF“phth” L =B, nf
PLA 6 NF-xB {5538 i I G854 7 TLR4 \NF-
kB-p65 . p-1kB ik M T AL R AL [H -+ TNF-a., IL-
B IL-6 731 , TiTT 28 iff A A A58 B X33 1) 48 i Jsg I o
TEARAE TN S A= (R BRAL I v, 5% S A% K 7 NF-xB
A R LS SRR RN A RO RO
FRAT 20 35 ALY NF-xB 1] B 3% 045 5 15 G e i 7
TR JE RAE 1 Z R0 B SR IR R 2Rk, AT, NF-
kB TG A A Ry S A e sl o sl i PV 3 S AR P
PR IR AR IR, LT i R
L3, AT I R AT I R A A R U B
Jii NF-xB \ TNF-a. 7% & .

miRNA 2 i 4 & B0 — B/ 7+ 3E g 15
RNA, | IZ A 7E T Fa LA S sh ik, 2 54
PR AR KT AT AR . A miRNA i#
PHBIHE mRNA A 3'UTR [X., F i 8 3 DR s 30 ) JH: 0
PE, IS B 11 A G B, 3k SR SR 238 1 B
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ZRP A PR B R miRNA TR A4 538 K2 78 I8 o
T PR R D A A A S A R AR R 28 Y
miR-146a . miR-21 . miR-221 . miR-579 . miR-125b Fil
miR-155 25 T S4E S 0L 19 A7 [ 5127, 1A %
miRNA 2 5 it il P fi 26 v 200 3500 20k 8 0 98 5
JLNEAEE 0 A ARG S 40497 J 1 2H 2R 1L H miR-
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SO R A DR Y T /0 e Jo 240 L 1) 0 Ak 35 g
St L B AR S B VA

miR-9 J&— M HEUFE F % 19 miRNA, & £ AE
H )5 i 22 ¢ 4b (midbrain  hindbrain  boundary,
MHB) 1) 8 31 X 38 32 385, W3 3/ H T L 47 4 A=
{:[H ¥ (fibroblast growth factor, FGF )55 i % 4
5 MHB 225 . LA miR-9 S #h 2 & A=0Y, fik
WMIEH KB EEABV LR, AL,
miR-9 2 5k I f5 S AE 07, SR PR s A K
JoT RN 2 AT, TR AT . S HLTOX
A7l s HZR R B . A7 5¢ miR-9 /i S (#8553
T, W5 &I, NF-xB1 J2& miR-9 15 5 i o iY B 240
JP L ZRFGEE NN, NF-«B 16 Ak 2 i e i J5 R
i SN A RGO IRTTE SRy I ke I ) NF-xB & A6 A7
{EHEA I T PER, SR — LB AR NF-«B 7 1
(R It , REAF /NG AR ZEAARFRE R4 miR-9 J& 75 /&
i 3 NF-xB 25 I i i J5 119 2 S B2 N 1) () A3, A= AF
FERI, miR-9Z sk G RAER A, I Ed S
NF-kB 3'UTRFEFPESS G, BEAR A Rk i) B2 5 i
R F TNF-af) 1K, 45/ TRIFEIAR , 238 T phs
IRETE4y

25 [ ik, miR-9 7] LAFINF-«B R4S 6, =
53 P IR 3 A A ) A E SN, T Rk ke i
v T VS TE IR TR . U T E— e R
WOHE miR-9 P84 NF-«B 15 538 I , I PR 38 %
FHIAR 2 K TNF-af 23 W , DI & FEF5 B0 g ke 1.
FEREVERSVE R . H 2 miR-9 7E ik e IfiLJ5 48 RE 45 49
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