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Effects of acupuncture on the expression and content of nuclear factor-kB and tumor necrosis factor—o in
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Abstract Objective:To investigate effects of acupuncture on the expression and content of nuclear factor-xB (NF-
kB) and tumor necrosis factor—a (TNF-a) in hippocampus of rat brain after cerebral ischemia/reperfusion. Method:
SD rats were randomly divided into normal group, sham operation group,model group, and electroacupuncture
group. The rat’s middle cerebral artery was blocked to establish cerebral ischemia (MCAO)/reperfusion model with
suturing MCA.“Dazhui”(BU14),“Neiguan”(PC6) of both side were treated with electroacupuncture. The expression and
content of nuclear factor—kB in hippocampus were detected with immunohistochemistry and the content of TNF-a
in hippocampus were detected by means of radio—immunoassay (RIA). Result:The expression of NF-kB-p65 in
ischemic hippocampi CA1l and content of TNF—a in hippocampus of rats in model group were significantly higher
than those in electroacupuncture group (P<0.01,<0.05). Conclusion: NF-kB and TNF-a may play an essential role
in injury—induced inflammatory response that leads to secondary insults after brain injury.Electroacupuncture may
inhibit the expression of NF -kB in hippocampus of rat brain after cerebral ischemia/reperfusion, reduce the
inflammatory response and block it migrating into nucleus. Electroacupuncture can provide the protective effects on
neuronal cells after cerebral ischemia/reperfusion in rats.

Author’s address Hubei College of Traditional Chinese Medicine, Wuhan,430061

Key words electroacupuncture;cerebral ischemia reperfusion;hippocampus;nuclear factor-kB; tumor necrosis factor-a

I e IR T I Y SR S AR T AR R MEIR A 1 M E &

o i st PR R R ) R R 2 AR
5% K B, 4% 5% s I F —kB(nuclear factor—kappa B,
NF-«kB)5 4 4E S WAL % UIAH O OF H R Z M5
B PIRARMIC IR A SRR R S 7 A 0 A M A
K+ TNF-a IL-6 \IL-1 % 30E f5, 75 S NF-«B
s A& M SMEIN A LT R R 3R GR ) iE— 2D E RE
FY B2, T 3k 2 5 30 S 14 Jed 78 R 4 B 1) & A 2 I S
T BEl i NF—«B 555 SR 1215 5 A0 OC 1Y 40 i &
AR TN, SRy T AR H A X G R o S R
YA R 7 A e R S 0 X - S TR S
IRARRY S, ABFFEMEE T IR B ek e o 55 it 5
20 2 NF—kB il TNF-a 2235 #1510 K2 B
H sz m

1.1 SEwshy Road

T I el SD KB 120 R MEMEASBR A E K
200+20g, B 1AL B2 2 Be SE a0 3y b 4R 4t BEAL
SR A IEREXTIEA 10 H PRI A 27 H |
FERIZH 36 H BEALNEE AT 4] 36 K, AT 11 H LA
&AL
1.2 il e AU

NF-kB—p65 . wi BEHLA, 14T Santa Cruz,
USA; 4= I3 F & 1, SR L AL Y B, BB 5k O B
* IS4 IH WIHLE B RRREIE A IR (2003ABA154)
1 Wb EE 2B, 2, 430061
2 e Rh Bk O B B
YR A AL Lr 4 BB W+
Wk H 11 .2008-10-25




712 Chinese Journal of Rehabilitation Medicine, Aug. 2009, Vol. 24, No.8

DAB 45 1 f f BRI 4G 5], #5908 T Sigma, USA;
SABC #%t & DAB Wt R4 5 W FAb s i il A= 9
HFARAEWRAR, H” Olympus Yo B s, H™
Nikon £A% BRAHAL .

TNF—o S S il ) &, W F b o B 28 AR A A=
WIBARAT B W] 50mM R 2% vh i (pH4.75) , TEK
ST AEFRER K, B A R R 2 R B R 2 e 4 R 2
At e i AEHARARA ), LG-10 1%
e SO AL, (AL R ELOHL)T ) ;6C-1200 y
WOR SR RS (h E RN KR Sl 2 w) b A
HEHALER AT
1.3 @k

PEPEE AN 0.26—0.28mm FAEE S E 4k, K
60mm , K 4787 A s I HAHE Ak A 22 B O Bk, AR
24 0.30mm, RS 1 7 5 B T AE AR K b H

Joy e 75 B 45 1 (MC A O ) PV A5 Y Y 4 57 R FH ek
K&,

1.4 Y B 7 2 s oA

K H Zea—longal¥-43 5 vk, M R RIS IE)S ,
RPPFE sh iyt L DD REGRT . 0 432 IE 851 43 o XM A
T 52 43 2 $E 48 R TS S IR TE L 3 4
i £ )2 CL 5 Pt ] X0 4% B4 43 . B & ] X 2 e
SRS 43 ToARAT A K TS S,

PR DI REFRAFAE 1 43 LA 1 A K BRA TR A Bl Dy A
piv i
1.5 segeshyab #s ik

IEFE XA 10 R IEE ARG E AT,
Hop 6 FUE R [ 0w kb SEHURG , 5 4 HORRL, sk 4b
Y, FE VKA 1 s ORE Th 41 41,

B FARXTRRZH .27 H K BRURR I U] 35005 Kz Jik
J& A5 B CCAL,ECA J% ICA % PPA, Nfigkie, %
AR A 24h 48h 72k 3 41,469 K, Hp BFR
JE 55 24 48 72 /N 43 Sl T A L A SR B B 4 45
6 K. Jifgdlrhas e 3 HR R, He i 4 B sk b 58 7E
VKA R IO S 8

BRI .36 H,#2 %€ 30min Ji FE T L FRIHAR 2
b 24h 48h 72h 3 4,45 12 H Hod o FEEE S
55 24 48 72 /N 43 S 1 T Ak A8 BU B 2H 45 8
Ho S drh 48 4 JOR, Heid AH W7k AL gE | 7E vk
& R O S 4,

HLEMIBYT 4L .36 18 %€ 30min J5 FRETE . $&m)
AH4r R 24h 48h 72k 3 4,45 12 ., B ) s ik
TTHRENRYTY, SIRAEXIREIER (LR s 7 Al
TEVIUOHE WU A5G, T 28 5 1~ = 54T, R
HE 55 it ) (A ) N DG HEE G-6805 HL AT TR IT AN,

K ESE D, A0 120 Y/min, 38 1mA |, LA =) 36 WL
PR Bl 8h Ry B UK S 3 30min,, T i P
J& 3h A1V, US4 120 A1 vk Herb, Tkl
THHEJS 55 24 48 72 /NG 43 53l 8 3 ] 7 Ak B8 SRR
M58 K, HEARAE4 HRR, 054 Wk 4b
BE, FE VKA 1 R O T4 41,
1.6 FrAsRAE 5 ab 3

R P A5 H 6 5% 8 KR, oW 58 )l W £ i 1]
Jei , LA 10% 7K 6 G800 $3 b ofe B JRR B R L, O i 2% 5%
O JE B T A S DAL IR BB 6 4 AT B ik, Y A
OB, AR UGHR B 1 20°CH 0.9%E FEEh 7K 200ml |
4°CHY 49%% B W 200ml (& 0.1%DEPC) , 7 Kol s
BUR , #E 052 SO TRAG 5 2mm AR K i etk D) 187 1)
T, B8 B E] 2 BT 4°CHY 4% 22 56 W IS [ 58 W R
TR H R B AT K B S A S S
VI B Spum, B R 10 5K HB— 5K, i 4F— 5K U1 - 4R
B SR JETE 60°C A A7 A IR K o T84 B JF, FH B
Ao o B LUV 2 SR TER L

L P A 3 5 4 KRR, He i AH W7 Sk kb SE 7
DA TGS G o e 00 O ZEL AR X 70 ) ) ¥
X MGZe 4, FREL 50mg 247 & T ok th %A 50mM
i 1R 2 vl i (pH4A.75) B ) 3 2% v B 208Uk R 2 3¢
J& B ETE I A 10ml 308 N, 2ml oK 4 BEpES)
Kiw, RIEHUEE I BB N E Smin,
3500r/min £5.C> 15min, B © 35 WU SETE T 55 2 /Ml
W, 75% 1 Tml PE2) K A8 2L 2 ¥, % 2ml
75% £ WEPEUUTE , 1R 2 ,3500r/min & 0> 15min, & IF
VEW,60°CARE IR T, 4CIRAE A
1.7 Febrtai A o7k
171 fygdifb (SABC ). UJ &8 AR oS i
K 3%H,0, KANIE TR SRS I H I
L35 A, 3 0 NF-kB-p65 4 8 50 B B Ak — Bt (1:
50),72&H 37°CHEE , 120min, i I0—E AR 41,
SABC i ,DAB i, SR KRR ARG YL 430 MK
B B 6 BB T LR 45 A K U AR (A
), U 2L BBORE X Rz A 99 %o . P O L S I
RE—¥t,
1.7.2 TNF-o &8 5E . TNF—a 75 8200 5 5 4
REW  ELRERAVEAR I 050 & U6 A5 2017
1.8 E&HHr

BT NF-kB-p65 G i b BH M 41 At A 4
JfL A% G U B 68 B A RO (LR 1), A
JEEE 400 £ S AT EAEF R, SCI0 25 A A il il A0
CAl KR P REALE 8 NMIEE S MWE , R H
HPIAS-1000 T34 5 1 W o R o A (L)



v R A PR A Ak, 2009 4F 5 24 4 5 8 M 713

XFU) R BEAT E BT . A R R A T T4
1.9 Giit=portr

S B DAF- Y B b o 25 26, 401 1) B A4 TG
FEIEASE B 22557 R 200l g K50, 75 0ok
FHOH K5 H g K3, r A3 SO0 35 A 8008 P LA
SPSS11.0 g8 it Ausb B

2 R
2.1 KEE S NF-kB-p65 % 1Ak

IEHEH ARFARAKRE S CA1 X fa] L NF-
kB-P65 i [13Ri5, ZE AL NF-B K & 4%
BEAE W B0 BH A 41 NF—«B B 5% 2 A%, E i
FANPAZAE IR BB B 5 CAT IX
NF-kB-P65 £ 135 B &, NF—«B #% %% {3 40 Jifd 1%
22, ] DL LSRRI LA 147 R G 1 A B A R A b 22 A
J, WP T (U A L) 5 IR A R TR A H
A P22 5 (P<0.01) ; L AFVA YT 45 20 K BB
ML NEE 5 CA1 X 43 7] WL NF-kB-P65 & 1 % ik,
NF-«B #5507 B4, WA 2 (W affio) HY
[Fi] BF ARS8 45 21 LU A AR i 3B 2 L (P<0.01),
HL B AT B IR NF-kB-P65 £ 1 191 1, BH i HL 5% o T
B, W1,
2.2 KEMED TNF-o & 57281k

BFEARAAKRRGELHL TNF-a T EHBEAH —E
Fh 05 % 41 A TG i 35 7 L (P>0.05) ; A 2R
24 /INEF R BV T 41 20 TNF—o 2 o2 BB 88 T 3k
PR, ZJ5 & AN AEFF B = K, 5 IR 4 R
FARA A B2 (P<0.01) ; HUE 4 K RS
A B 2 20 TNF—o 35 5394 BT REAIG, SRR [R]
Ak AH e 34T B 3 3 X (P<0.05) , I Fifi B (1] 1 3 7 1%
W FIER W%k 2,

*1 BFHKRRIED CAl X NF-xB
B T AR B (vks, D E/mm?)

£ 531 BEC H24hm A 4A8UNEE B T2/
A 6 5+0.62 - -
FAR4 18 9+1.16" 10+1.49% 8+0.957
I 24 18+2.53%% 43+5.62%% 34£4.17%%
hyr 24 10£1.62""  29+3.08"* 16+1.78"%

D5 E# 4% P>0.05;@ 5 1F % 4 5% P<0.01;3) 5 8 F A4l 1L
5 P<0.01; @5 B4 L8 P<0.01.(5) 5 IE % 41 H 4 P<0.05

£2 FBEAARIBDALA TNF-o &E LB (x5, pg/mg)

25 4] WA 524 /b 55 48 /N 55 72 /NI
IEH A 4 2.43+0.21 - -
BF A4 9 2.51x0.18" 2.55+0.147 2.52+0.117
itk 12 9.79:1.04°%  847+0.97°%  7.14x0.75%°
B 2 12 7.54+0.72%%Y  5.67+0.53%Y  3.79+0.30%¢

D5 I 4L P>0.05;@5 E# AL P<0.01;@ 5 F AL L
3 P<0.01;@5FRI% 4 i P<0.05

3 it

NF-«B J& — fl & i 47 75 T B A% 4l i b B ¥
SRR S T RIRZER BB S BN ML AL 2 A% 5
AR I A PR R 3k ) i L S IR TR M 2 R e,
R K M B S5 R I s 28 00 N A R A R TR IS PR Y
NF-kB,NF—«kB £ Mg K 07, 8 2 /N i 22 fioh 1 1
FENL, BRI NF—«B 1] fig 2 28 il 3 sl p i — A B2
S AR A MR 5 (5 S A s 2L Y (A
TERE N IR L R 5 R AR YA E Y, B4R &
B, % K7 NF—kB (nuclear factor kB,NF-kB)5
JAE SN VI 5 TR ALY NF-«B 7] B iS5
i e 1P J R A A0 1 22 ol A B L PR 1 ek T
1M, NF-kB 1 A8 oA hy S A5 sl i ke it P-4
S PESG A H ORI, Nurmi 2595 56 T K 3
Tk PA ZE 1 3 {51 i A A S8 AT T R, S g AL AR A
DB NF-xB A9 58 S v, & 3R A8 35 75 fiki 158 5
1—2d J&5 NF-xB #4155 S 0F B0 EMAZ . 55 23 /N
E AT D2 165 7 1) B 28 0 ISR R e L 56 28 /INHS A%
KM et 55 38 /NI At 0] LA A% v el
FE WU B IS NF-xB IR 83805 , I MRLSE R s
EYip

WFFRUESE, A4 22 Fh e 28 40 DR 7 i 55 1t 463
13 5 v B 3k TNF—a JE B R B i) oA Z R
AR ) AR R A M R -, AR S S 3 R AT DA
VI A ML TR I BN 5 5 A 3R IR R S A
T 1) A G, B 48 ZR G b L A TR A PN R A0 /)
Ji2 S5 48 B DA K il 28 5T 34 AT 7 A2 TNF -, TNF-a 7
i 2 280 v i e 3k FL AT b 2RI A 28 A0 1
FET0 W R 1 = b e wKmT ok 0 i A A BT R
H I TNF-a, IL-6 45 19 R AE N, A2 1F T 58 4k
ZE . HB AN TNF-o 52 NF—«B 3 1k i 5 52 il 59
Z— M iE NF-xB 305, 25| &k B8 9R0E )X
MR A5 o A2 R I A R TNF-au 32 7R 19 KB, il
405 I i 28 o0 I i 5 B AR DR R NF—«B TG P
AR,

NS WL ks T N < 1§17 | REERY R ) =l W o< o
A IR, A EROA T IR =284k, TNF-a 1
(1) 338 T FRE VRS 24 /NI Ik = 0 s NF-kB £k H
I R N 1 A 30219 B 1 1 7 L
CA1 DX & 9 i A 22 2 M 71 2R TNF-a 32
B2 5 S0 I s R R RO i, S 4
MRS, S qiid T %A HHEENC R NF-
kB [k T P 20 48 /NAF s | & [A) B NF—«B
AR MR 2 A%, PR G A% 5 CAL
DR B A 20 4 8 T RO, 47K NF—«B S F 3R



714 Chinese Journal of Rehabilitation Medicine, Aug. 2009, Vol. 24, No.8

K NF-kB SEHHBAL T, 25 b i v % 6 0 7
TE B 2 UM 22 TR R MR ) 5 H NF—«B (1938075 7T
AE A = IR 1Y TNF-o 1Y 4k K 45

&% 3k

(1

W], 4245, MOJbay. Ao 18 R O SRR R 28 ot
NF-«kB (YR IK[J].h 4 22 B 4475 ,2003,12(11) : 742—744.

PR, o . (2] B R ik I RROR M HP sl Ik SRy A A ke 1t A 28 B 5 SR,
{EA ALAY 2 TNF—ar AN U2 NF-kB i1 8 2 651 B 2 - B2 2 A 22 SRR S0, 2002,2(29) - 113—115.
’ EJW&%E%‘E"JEE%E?Z— , %5*@}& [3] Zausinger S, Hungerhuber E, Baethmann A.et al. Neurological
NF-«kB 8 7% 04 1F [ 15 ¥ , NF-«kB g Ja nl g impairment in rats after transient middle cerebral artery
M B [ occlusion: a comparative study under various treatment
TNF_Q E/‘J‘ mRNA %%" S E/:J T‘NF_‘a‘ﬁﬂﬂéXﬂ paradigms[J]. Brain Res,2000, 863(1): 94—105.
ik NF-kB BYIEAL, JE MBI B 4y e iy NP-B SOOGS0 A 05% 5 S04 2k 38
TNF—o 75 WL Y I 7] B v 46 2 AR 45 75 — 22 11K TR 5 16 K4, 2000,20(6) : 504—S506.
M NF—kB 5% 3% 19 2 15t 7] fE /77 2 N 161, , (1] [5] Lentsch AB, Ward PA. The NF-kappaB/lkappa B system in
Spe oy AT ) RETIINN acute in flammation [J].Arch Immunol Ther Exp,2000,48(2):
Wt 45! J;zfm NF-kB 7£ 4 @%\lﬂtﬁfﬁ s eqj Hj— o
IB INF-a Iﬂﬁ*ﬁﬁ{ﬁﬁii ’ }JFER'% K%{E‘Eﬁ‘{ﬁ TEF [6] Nurmi A, Lindsberg PJ, Koistinaho M, et al. Nuclear factor
gg\:ﬁﬁ H o %?ﬁ%%‘ﬁﬁ% E’Jﬁfﬁﬁﬁ] s J:iZES‘EB/ﬁ kappaB contributes to infarction after permanent focal ischemia
L5 R A D DL 7 T 30— 5. (0. Sroke, 2004, 35(4) 987991,
[7] AP, DT BRAR, 5 BT i 5t i 45475 95 356 S5 7 P T 5
. W B IF 5 2 ). H R 2 1% 2 %55, 2005.20 (1) : 865—867.
4 ik (8] %247, BORE, BUA. = L R R
ARSI SR L RME , NS/, LR FEL S BT R TNF—a Al IL-6 K B9 0 [J]. 6 B B 2 2 75,2008, (3):
K R S 15 73 45055 95 5 40405 NF—B 35 205207,
& TNF-o @ﬁﬁgﬁ'ﬂﬁo é'jj:%%éﬁﬂ ’ EE%T ﬁE E%'fE{I TNF— [9]  Sullivan PG, Bruce —Keller AJ, Rabchevsky AG, et al.
- s e 1 . N Exacerbation of damage and altered NF- kappa B activation
o E, —Flﬁﬁ'fnjﬁﬂ ¥%%? NF-kB E"J%‘%ﬁ ’}JF in mice lacking tumor necrosis factor receptors after traumatic
REL ¥ 5% 067 T4%, S B AR 5 % LT A 2500 weiis brain injury[J]. Neurosci, 1999,19(15):6248—6256.
TS TSR, BT T 480 S [10]  ALSZEL AT, Phide. vl S il i i r- 788 2 A BT 5 4 28 401
M4 S e > N = N A Sy VI JE TR SZ R[]I b B 24 B 2 4T, 2006,8 (1) : 24—26.
VIWE%"??%HW%?WFHOQ?H“EEMHM?"& PR 1) Wi VAT B2 e L PO NP
5 PR T A Y e 2R A LA e L 2 — s % B X RS BT 2004.21(7) : TT2—T75.
(EEF 710 W)
anesthesia and a comparison of lumbar versus thoracic efficacious than high volume and low concentration in Labat's
epidural anesthesia[]J]. Anesth Analg, 2008,107(2):708—21. sciatic nerve block: a prospective, randomized comparison|]].
[12] Serradell A , Herrero R , Villanueva JA , et al . Comparison Anesth Analg, 2008,107(6):2085—2088.
of three different volumes of mepivacaine in axillary plexus [15] X3, F 9, I R AE. ARk B2 20 Jié A Lo - DR T 22 M e
block using multiple nerve stimulation [J]. Br J Anaesth, DA 25 BEL Y (R RF 5 ]I PR JRR B 27 2% 35,2006,22(11):830—832.
2003,91(4): 519—524. [16] Taboada M, Rodriguez J , Valifo C, et al. What is the

[13] Myers MR. A numerical investigation into factors affecting
anesthetic distribution during spinal anesthesia [J]. J Biomech,
1996, 29(2):139—149.

[14]  Taboada Mufiiz M, Rodriguez J, Bermidez M, et al. Low

volume and high concentration of local anesthetic is more

minimum effective volume of local anesthetic required for
sciatic nerve blockade? A prospective, randomized comparison
between a popliteal and a subgluteal approach [J]. Anesth

Analg, 2006, 102(2):593—597.





