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Effects of electroacupuncture on the expressions of IL-13 and
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[ Abstract] Objective To explore the variation trends of interleukin-18 (IL-1B) and intercellular adhesion molecule-1
(ICAM-1) in both normal and affected sides of brain tissues in rats with ischemia-reperfusion injury and the therapeutic action of
electroacupuncture. Methods  The cerebral ischemia-reperfusion model was established with suture embolization in the right
middle cerebral artery. The rats were randomly divided into control group, model group and electroacupunture group. Each group
was then divided into six subgroups by the time after operation (12 h,24 h,48 h,72 h,96 h,144 h), ten rats in each subgroup.
Frozen sections of brain tissues were prepared and the expression of IL-1f and ICAM-1 in brain tissues of both sides were detec-
ted by immunohistochemistry. Results The expressions of IL-1f3 and ICAM-1 showed typical bimodal pattern in both affected is-
chemic region and contralateral normal region. In the model group, the peaks of IL-1f in the cerebral ischemic region were at 12
h and 48 h, while in the contralateral normal region the peaks were at 12 h and 144 h, the expression of IL-1 in the ischemic
region was significantly higher than that in the contralateral normal region at 48 h (P <0.05), and lower at 96 h and 144 h (P

[E£m B | FEPHEE AL THIHANTH” (NO :20092X09103-707) ,
[YEB BN I RMSE (1973 - ), 2, B, LT 9T 1) AR Z S S A BT
[@ITEE ] K1, B .010-64287822  E-mail ; tuyaba@263. net



o SR SR 2015 4 6 5523 %453 1] Acta Lab Anim Sci Sin,June 2015, Vol. 23 No. 3 279

<0.05). In the electroacupuncture group, the expressions of IL-1B in the ipsilateral region were significantly lower than that in

the contralateral region at 24 h, 48 h and 144 h (P <0.05). In the model group, the peaks of ICAM-1 in the cerebral ischemic

regions were at 24 h and 72 h, while in the contralateral normal regions the peaks were at 24 h and 144 h. In the electroacupunc-

ture group, the expressions of [CAM-1 in the ischemic regions were significantly lower than that in the contralateral normal re-

gions at all the 12 h, 24 h, 48 h, 72 h and 144 h (P <0.05). Conclusions Our findings suggest that electroacupuncture may

inhibit the inflammation of ischemia/reperfusion brain tissue through reducing the expression of IL-1f and ICAM-1 to relieve the

cerebral ischemia-reperfusion injury.
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15 min, FH PBS #% 2 WK, in—dt (et KR 118, 11
FPURE ICAM-1) ZIEIFE 48 h; PBS w3 ¥k, in—
U, EWEE 2 hy AR 2 -1, Z IR H 30 min; PBS
Pk 3 YK, DAB S, PR et O R R B
o
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ATIEG % FE L, R AR 43 5% BE A (integrated optical
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{70 SPSS 17. 0 A FHEA TR T , i P8 +
PREZE( % = s ) FoR, IRMIEZS M, J5 26550, 2521
[ AR B 3 07 220 HT ( One-way ANOVA) ; [le A
TSI T 22T R ¢ R AR IEZS 73417, >R
FHHESES: . DL o =0. 05 fE R ARIE

2 HR

2.1 HEIHEEITS

IEH R EBTCHIZ DI RERR R, BRI ZH (7EAsAY
il et REFPBET R A 28. 8% ) K FBETE A1 st [] fr 4E
S PR DIREVT AT R 4,96 144 h T3 5 A
J& A e 22 7 (P <0.01)

Tab.1 Comparison of the neurofunctional scores of the rats in the model group during the time course after modeling

PUE SN

e 12 h % h 72 h 9% h 144 h
Observation time
—
e 2.29+0.73 2.00 0. 67 2.40 +0.51 2,00 +0. 60 2,40 +0.52 2.20 +0.42
After modeling
HpA 2.29+0.73 2.20 +0.79 1.80 +0.79 1.50 £1.00 1.40 £0.8% 0.60 0. 84*

Before execution

VE: SR AR AT B P <0. 01,
Note. # P <0.0lvs. the neurofunctional scores after modeling.
2.2 HAKXRINAL IL-18 THHEBLE

F R L P 0 AR 2R fe | R ZH 2 TL-
18RRI TIE R4, H 2 MR, e 12
h BRI, 25 48 h /MR R [ e St e 78
144 h BIFREE TIRIE(E ; FRAITE 48 h BIIASE T IGIE(H
72 h FEE MRS REERE R 48 h B, RN B T
(P <0.05) 1M 96 144 h i IL-1B 23k X BAK T

@M (P <0.05) , FHfafE B2 IL-18 BI7E
24 h BIGKEE—IGIEAE , 2 J5 Gl %, 2 144 h BIR58
TR H RN P £ — W RN A I (IR T
AP <0.05) , BREFE 24 b, 1 5I2E fE0 i A 2 fe
(P <0.05) , H A By 8] s B0 F AL B 20 (80 (P <
0.05) ; EHHIZH S AMIFE 45 B (] A TL-13 ik il 1%
FAHIIHBEM(P <0.05), WE2, WK1,

K2 RAKREME BMNGHLD IL-18 #Y 10D (K (x £5,n =10)

Tab.2 Comparison of the IL-1B values between bilateral brain tissues of the rats in in each group

251 Groups 12h 24 h 48 h 72 h 9 h 144 h
2 158268. 03 158268. 03 158268. 03 158268. 03 158268. 03 158268. 03
Control group +31433.72 +31433.72 +31433.72 +31433.72 +31433.72 +31433.72
4 Model group 319807. 71 263859. 30 240213. 46 338739. 89 418094. 09 470523.51
’fgj healthy side +97115. 86* +18863. 82* +108386. 47% +130629. 53* +82264.77* +32894. 01%
g B Model group 279250. 51 284544. 8 340476. 88 270354. 62 323688. 62 391050. 44
affected side +65430. 68* +77287. 66* +84865. 46" 24252, 11*% +71031. 854 +95572. 074
{efll Acupunture 239633. 38 398421. 28 256400. 21 233507. 35 219471. 50 260347. 54
!:E group healthy side  +40715.95% +45002. 224 +71303.38 +55078. 682 +98511. 132 +50688. 53
g B Acupunture 191513.48 200794. 00 166092. 71 183753. 24 192891. 96 209295. 24
group affected side  +32696. 924 +66092.714 U +35070. 344 5 +64289. 764 +£58550. 564 +29807. 974 H

T G AU P <0.05; ©  SRUHAEIILES P <0.05; 4 SERIALRMILE P <0.05, 7 SERIZHEM LA P <0.05,
Note. * P <0.05, vs. control group; “P <0.05, vs. model group healthy side; 4 P <0.05, vs. model group affected side; ©P <0.05, vs. acupun-

ture group healthy side.
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LS EA(C) MR (M) ETHHIZH(A) , BEAIZH 48 96 FIl 144 h PHE R 3 I8 B HLAYT W] 55 22 £ 40 24 1 144 h 410
HEIIURL F R HAR IR S 2
Bl 1 [ A R SRR ZH 2 IL-18 S Ak IRl ( x 100)

Note. The granules of positive IL-1 expression at 48 h, 96 h and 144 h in the model group are higher than that in other time-point

subgroups. The granules of positive IL-1f expression at 24 h and 144 h in the subgroups of acupuncture group are higher than that
in other time-point subgroups.
Fig.1 Expression of IL-1f in affected side brain tissues at different time points in the rats of each group. Im-

munohistochemical staining, x 100.
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2.3 BAARKAR ICAM-1 B LILE

i ke L/ P R A 5 0, A AR 2 i | A i 1 21
ICAM-1 53k 2 2 PRI 7F 24 h B3K 55—
VAR, Z S TR %, 2 72 h & BT S 7E 144
h B SR B 57 0GR AR TR 2 e | RN A VA D6 L
WETIE®H (P <0.05), HAE 48 h W, B
ICAM-1 ik TEMI(P <0.05) o & HIZH {2 2
HZHZY ICAM-1 Rkt 34 2 PR AR =0 7 24 h 3

IR — IR, Z S REEE T RE, 730 7E 144 h F1 96 h
B ETHEAS I 144 h BASE TIEIE(E, BRES 96
h, L AR ICAM-1 R34 FEF R AL EM (P <
0.05) . FFHZHfRMIZE 12 .24 F148 h () ICAM-1 £
IR TR AR (P <0.05) . 4l 41 f 0 7E
12 .24 48 h ) ICAM-1 FiR¥ 5 THRIBIZHEM (P <
0.05) ,7E 144 h BHIE TR M (P <0.05) . W
3,0 2,

®3 SAKRME BMAKLLTH ICAM-1 1) 10D {HHE(x +5, n=10)
Tab.3 Comparison of 10D values of ICAM-1 between bilateral brain tissue in the rats of each group

205 Groups 12 h 24 h 48 h 72 h 96 h 144 h
2 HHA 162304. 14 162304. 14 162304. 14 162304. 14 162304. 14 162304. 14
Control group +38542. 74 +38542. 74 +38542. 74 +38542. 74 +38542. 74 +38542. 74
- fi#fl Model group 159509. 92 288824. 99 147767. 39 181026. 82 273672. 49 307281. 12
jff'; healthy side +37488. 98" +85352. 68* +34214.72 +64548. 24* +173401.83%  +125453. 66"
;ﬂ H ] Model group 162049. 45 248977. 65 155241. 03 202082. 30 203827. 80 335731.39
affected side +38542. 74 +18853. 59% +74295. 914 +61369. 86" +55309. 95 +34122. 78"
{@M Acupunture 402705. 87 496248. 81 347462. 70 275956. 55 272454. 16 426407. 09
% group healthy side  +183392.23% +59003. 442 +60274. 80° +111158. 30 +105007. 534 +24300. 12
g1 B Acupunture 234326. 77 287853. 74 234156. 08 207482. 43 218252.23 301480. 25
group affected side 44547 2840 +£65379. 6240 +8424, 3040 +82936. 510 +94233. 61 +40683. 4745

T G AL P <0.05, & SBURIALENI HLEL P <0.05, 4 SEALALEMI HLEE P <0. 05,7 ST ILEMI L AE P <0. 05,
Note. *P <0. 05, vs. the control group; “P <0.05, vs. the model group healthy side; P <0.05, vs. the model group affected side; =P <0. 05, vs.

acupunture group healthy side.
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T 25 AU (C) BRI (M) TR (A) o BIFULHFIEFRIZ 24 b Al 144 b A BAVEBOR 2R 8 AN 1] 2 %
B2 A e o BB MR ZH 20 ICAM-1 S e 214618 ( x 100)

Note. The positive granules of ICAM-1 expression at 24 h and 144 h are higher in that of both the model group and acupuncture

group at other time points.
Fig.2 Expression of ICAM-1 in the affected side brain tissues at different time points in the rats of each

group. Immunohistochemical staining, x 100.

gt i 501, R 5 4 LR B A0 O B S R R A RO LR X TL-1 8 SR IK K R E AR
ik m . sk i b 5 300, BEE VBN R RYEROVAR RIS, IR, RYEN TR 2 Rkt
il S AE S DI REA IR Sk b, SHRI S MR = [EERAT, rIE 1 OB S 281 R &, e dE 4



284 R E S Eh AR 2015 4E 6 A5 23 %453 M Acta Lab Anim Sci Sin, June 2015, Vol. 23. No. 3

X P s S, 1ICAM-1 FEMR 06 2 R A b s
WKV 15 2 vy, AR BB R T A B 4
B N1 S v i IR T R o A VSR (B2 ve
fiE,

RRRLZE RN DX TL-1 e I P v A ek

e T 7 v AT TN, B R A A0 5

5 IL-1B BB A O, T a0 ik 41 28 i S

SN TR CRAPAILT 7 AR R AU 52 TS 1 e i

DA 2R AR A5 £ | A0 A 2H 2 ICAM-1 3R 3K

AL, B 000 i 20 27 0L - 4 0 R AT i

P T By IR ACAE B R0 2 AR i X IL-18 A0

ICAM-1 (R TR AR T, 2 B e et m] A4 i dke

DAY SEAE ST BE, 176 Ak 1 a0 A DX AH 5C 1) 40 i A

o

AAIETE 235 SR B At ) ) 55 mie) SUA0 s 2H 2 IL-
1B A ICAM-1 {33k, H M 3 35 7K SF ¥ K T fg

], P2 S e AR R = B O g e it 5 AILAAR 7

A - A5 8 A5 5 i A4 T 2 R T AR

BE T Aok AR AT AR A AR ZH 2 TL-18 i ICAM-1 YR

IR AR S AE SO, o6 Pl a5 ot P8 13 450 4%, X PT

SEEHINATT Bl ke PR L 2 — o

5 X X W

(1] S5, ARFH, B, S & 500 A G F e sk i B
MG IX. caspase-9 2 I FRIK K AAT HEREW [J]. 45
W5, 2008, 33(6) : 382 —386.

(2] ir, BbALf%, BeHaBk, 5. A d00T i il i 7 3 0 A 0 o L
Jili 20 2L S5 4 i 2 1 I 400 A 1) A B R s R s [,
Kb ES#5IER, 2010, 30(7) : 731 -733.

[3] Longa EZ, Weinstei PR, Carlson S, et al. Reversible middle
cerebral artery occlusion without craniectomy in rats [ J]. Stroke,
1989, 20(1) ; 84 —91.

[ 4] Bederson JB, Pitts LH, Tsuji M. Rat middle cerebral artery oc-
clusion; evaluation of the model and development of a neurologic
examination [ J]. Stroke, 1986, 17(3) ; 472 —476.

[5] Edrhr, Sar. St & mmts (1], PEIGREAS:,
2011, 39(6) ; 7 -10.

[6] LuA, TangY, Ran R, etal. Genomics of the periinfarction cor-
tex after focal cerebral ischemia [ J]. J Cereb Blood Flow Metab,

[7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2003, 23(7): 786 -810.

Mergenthaler P, Dirnagl U, Meisel A. Pathophysiology of stroke :
lessons from animal models [ J]. Metab Brain Dis, 2004, 19(3/
4): 151 -167.

B, Ve, TEIVE. A L P TR IL-1B AR
Bl [J]. AefeReasa4], 2004, 5(6) : 524 -528.
SRR, FEE. A i P R U Y IL-1B B R
BRI HAW R sE (1], e SR 2
&, 2005, 27(1): 16 -19.

Marcheselli VL, Hong S, Lukiw W], et al. Novel Docosandoids
inhibit brain ischemia-reperfusion leukocyte infiltration and pro-
inflammatory gene expression [ J]. J Chin Med, 2003, 83(7):
541 -544.

Ostrowski RP, Jadhav V, Chen W, et al. Reduced matrix metal-
loproteinase-9 activity and cell death after global ischemia in the
brain preconditioned with hyperbaric oxygen [ J]. Acta Neuro-
chirur Supp, 2010,106: 47 —49.

Supanc V, Biloglav Z, Kes VB, et al. Role of cell adhesion mol-
ecules in acute ischemic stroke [J]. Ann Saudi Med, 2011, 31
(4): 365 -370.

Utagawa A, Truettner JS, Dietrich WD, et al. Systemic inflam-
mation exacerbates behavioral and histopathological consequences
of isolated traumatic brain injury in rats [ J]. Exp Neurol, 2008,
211(1) . 283 -291.

Pola R. Inflammatory markers for ischaemic stroke [ J]. Thromb
Haemost, 2009, 101(5) : 800 —801.

Clausen BH, Lambertsen KI., Babcock AA, et al. Interleukin-
1beta and tumor necrosis factor-alpha are expressed by different
subsets of microglia and macrophages after ischemic stroke in
mice [ J]. J Neuroinflammation, 2008, 5; 46.

Kriz J, Lalancette-Hebert M. Inflammation, plasticity and real-
time imaging after cerebral ischemia [ J]. Acta Neuropathol,
2009, 117(5) : 497 -509.

Xuan A, Long D, LiJ, et al. Neuroprotective effects of valproic
acid following transient global ischemia in rats [ J]. Life Sci,
2012, 90(11/12) : 463 —468.

Genovese T, Mazzon E, Paterniti I, et al. Modulation of NADPH
oxidase activation in cerebral ischemia/reperfusion injury in rats
[J]. Brain Res, 2011, 1372 92 - 102.

[WFEHHEA] 2014-11-13





