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Effect of Electroacupuncture at Different Time Points on Regional Cerebral Blood Flow, Cognitive
Function and Inflammatory Damage on Rats with Chronic Cerebral Ischemia HAN De-xiong', LIU
Zhe?, FENG Pei-pei®, and WU Ze-min® 1 Department of Acupuncture and Moxibustion, the 3rd Affilia-
ted Hospital of Zhejiang Chinese Medical University, Hangzhou (310005) ; 2 Acupuncture Research Labo-
ratory, the 3rd Clinical Medical College of Zhejiang Chinese Medical University, Hangzhou (310053 )
ABSTRACT Objective To obeserve the effect of Electroacupuncture (EA) on regional cerebral
blood flow (rCBF), cognitive function and inflammatory damage of rats with chronic cerebral ischemia
(CCl). Methods 37 male SD rats were randomly divided into 2 groups including sham-operated group
(n =10) and operation group (n =27) . Bilateral common carotid artery occlusion(2-VO) method was used
to establish the CCl model in operation group, and then the operation group was further randomly divided
into 3 groups including model group, EA 4w group and EA 1w group, with 8 rats in each group, sham group
also included 8 rats.2/100 Hz dilatational wave EA was used in EA 4w group for 4 weeks, and in the last
week in EA 1w group. rCBF pre-/post- 2-VO, and before execute were tested by laser Doppler flowmetry.
Cognitive function was assessed by Morris water maze system, and IL-6/TNF-a/IL-13 were detected by
ABC-ELISA. Results Compared with the sham group, the rCBF in the operation group was decreased sig-
nificantly after 2-VO, and was lower than that before operation (P <0.01). Compared with the sham group,
the level of rCBF decreased, the target quadrant time shortened, the escape latency prolonged from the
2nd to the 5th day, and the level of IL-6, TNF-« and IL-1B increased in model group (P <0.01). Compared
with the model group, the level of rCBF increased, the target quadrant time prolonged, the escape latency
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shorted from the 3rd to the 5th day, IL-6 increased and IL-13 decreased in EA 4w group (P <0.05, P <
0.01) ; the escape latency shortened in the 5th day in EA 1w group (P <0.05). Compared with the EA 1w
group, the target quadrant time prolonged, and the escape latency in the 5th day shortened in EA 4w group

(P <0.05). Conclusion

EA could improve rCBF, cognitive function and attenuate inflammatory damage in

CCl rats, and its function was more significant in early intervention.

KEYWORDS
tive function; inflammatory damage

% P ki Bk 1fi. ( chronic cerebral ischemia, CCI)
SRR R GEH UL — 02 P DR S, AT B A i
rerp il S Bk AR AL S , RSB E A B MY
INHIhfERRE " . CCl R HILEI & 2%, IFFE A &4
PR PER AN 2 I PR ST I f A Rk
- R 1R NS 2 S NG S N L T 7 =T NS s 4
3 AR ML IR EAT T 004 56 BRI
ST LA 280 A 2l E W R TR AL, AR T
()73, DA ] S i Bs) 8] ) CCI AR 7R B X 42, K
FUTH0 A BE OIS 2R FL BT B T i) CCIL R B
TAFNRE ST i i 378 2t A R VEF

MHETE

1Y) (REREREMEE S SD KR, K 200 +
20 9,3 ~6 A, Wi irrp B 2 K2E 5056 sh i oo 2
it B TARMETE PR 3R R R IR (23 £2) °C X
& 45% ~50% ,4ERFHIRE B 12 hM2 h, B IR
K PRFF RAFE R, FRHT 12 h 256 ,4 h 25K,

2 H &g BCA-100 25 [ 5 E il i i
&( R AEMBARAF) ;IL-6 ELISA K7 &
( P RE AR A BRA R, #t45: A3105) ; TNF-a
ELISA i & ( LS E AR A R A AL # 5
F1696 ) ; IL-1BELISA &7 & ( i ve A kA R
5] A5 AB000 ) 5 8 IR AL A 28 A (HANS-
200A HRBIRHE pE e AR BT RHC A BR A | 5 A
T4 (0.25 mm x25 mm, R ESFH ST A
FRZS 7)) 5 PeriFLUX 5000 385 22 35 ) 1fi. 3t 1 ( Per-
imed AB A #]) ; ZIREEEHRX (36 E MD A F], B
SpectraMax M4) ;Morris 7K B R4t (db 5 Kk H
TAHBRAF) ;JY92 — I1#A 75 I AR AL (T R 2
AR By A RS ] ) ; Beckman A = 3 2 0 HL
(FEE N ESAUERAF]) o

3 BRI A R BT IE P R
3 RGN A T R BB I TFARH S5 HBF AR,
PRALE AL 25 5 anF  (1) FRAL(27 H) : RAM
5 3l Bk 45 FL 3% (2-VO) 7 & il CCIAE Y, ST

electroacupuncture; chronic cerebral ischemia; regional cerebral blood flow; cogni-

KEMERS, 1 10% K4 #& W (40 mgkg A8 ) 5
JEs 3 S R TR AP R [ FAE R TR & b, 70 2 B
BB, S 3T AT SUER E h A 2R, PV B 55 )5 47 ST
IEFYIHAR IIF 1 em AT, dli v 43 55 2 58 AU 35
BBHIKIG A% 48 A 2o a5 4L, V1 1 4L PV LYY
BB REE T 37 CFARE L, RHBOLZ % 81
DI ASCASE I Jeg ot A i 9 28 Ak, R HC Y I i s 1 i ]
FEATEH RS, RGEZE 3 RNLNESH %K 20
T WUKg, AT B e, (2) i FARH (10 H): 41
B ARG R R T AR, A3 3 A s B ik
HEAL ., FARAGEHEET 2 H, HTFARATL
KEIET . FARAHEI 24 H R H LS T R %
Ay AR (8 H) AR 4 E4 (8 H) FIE A1 E
H(8 H). BRTFARAEHS H,

4 HETHUFE B4 AAFESEREDIET h
RIFFAA AT 31 W, LA 1 W/H L ES: 6 HIGKE
1 H L EZT T4 J, 58 R G — U BT Bk ok Bl i
J5 24 HBOb s i 1 SR A B 5 R 3 A AT R
FHRYT 50 4 EJF R AR, 1 UH L EL26 H, 58
Ja — UK HLEE SRR B E 2 H B . X S i g2
e PN AL G E P N 2 B L
AR ECKHR, BB H ML RE S , B 0. 25 mm x25 mm
A RTCR BT R T, B 2370 R Bk AR IE A ) g5 -l
251 cm; KHESCE R 0.5 em, F5 i B /7 #2231
WA TE B 45 E 2 o, TR KOHE T, H AT R
21100 Hzgi %, i sm B (1 £1) mA, UKL
IR 3 B AR N 32 O BE 522 30 min 5%
1o AETUZH YRR, [ O 2% (6] A BT 40, AN AT rL g T
o ABRTFARHAAN AL,

5 WG A AT heE v WOt 2% 8 i A o
I K BRI ARG L HL 58 B A W s B] 25 4% 20 SRy
- i 1ML 3% (regional cerebral blood flow, rCBF)
A, LUK H AN 5 AL &L i b s AR A A
WETBRIGHM—KA5 mm B0 06 9] 0, #livEs 2 il
PR ZH 2R % i 1, I JC AR K EE 3% H, O, 784315 1 2
TR T, PR ACRHR S Ji 8 [ 5 T8 T, B4k A



v P R A 24k 2017 4F 6 A4S 37 45 6 3 CJITWM, June 2017, Vol. 37, No. 6 - 723 -

IR JAE A R S8 7 o S0 R i i 57 i I 45
A7, 05l =3 min,

K Morris 7Kk B PEH K BONAIGE J) . Fr A K
T ASERT 5 H UG HEA7 K B Ik, v A A7
RIGELEVEAT 5 B, B H 2 K, KA 15 min, %6
5 H 58 BUE MM TS 5, XY H #E 731725 [ #R 20K
B, 3egE AT 2 O, KR 15 ming AR A (1)
SENAA TGS (2 WRIH )« K K BRI 1] e B, AT 5 19
X T B AR R BRI A K Y, MAKFF IR T, 4R 2 F
FEAE A TET - 15 (R 8] Ry 1, Ry — Wb st vk AR A B ]
K RAE 120 s WARIKREE &, W B AF5E 5o s 2
B, RS IC R 120 s, (2) Z AR ZE IR %
225 HE ATk e UG , 56, RS X4
B ATK 8, FRIR T ISR HAE 120 s NS BEF- 6
FITAE G BRI B ]

6 Hub KAstnkaill TS, 10% KA E
JRIRE AR, B T SK 8B, i E T ok & bV A 2 215
Sy X SR IE R A S 2 mL B0, G
BT IRCARE PR PR AE L ELISA KGN, ™A 41 BE
VLB B, R A AT Je 0> ABC-ELISA 245 1AF
o |L-6 \ TNF-o 1 IL-1B /K,

7 SiteEEE R SPSS 16.0 #Efr4iit, it
HRORA x £5 Fon o AT g0 R A H A2 00 4 4K
P 2 R Ty 2208 s LN A JE EL R R BT ¢ A5
2221 0] FU R TSR 3R 5 22437 5 2EL IR P 79 LL A, O 22
FEPERT SR LSD K, 77 22 A 55 i R A Dunnett’ s
T3 %5, P <0.05 A2 RAGIT#E L,

# =X

1 FARAHSBTFARHATF AN )G rCBF K
(El1)  ARETFARHAFRTARH rCBF KV K, 22
SIGI#EE (P >0.05), SEFRY4 LK, FAR
HRBAJE rCBF W3 F [, HAR T AL ARG (P <
0.01) . FARUKRIIA LT A — M s Hle 1 =20 : 4>
BB RERL SRR R B B R SiEZ gD, EB
ARSI R B — 00 s 2 00 £ B G 2 T 3, R T IG

200
180F
160}
E
z 120 O A
T 100}
8 80k *A OFAR4A
" ot
40t
20t
0 — —
2-VO A Hil 2-VOAR i
5 TARAE, *P<0.01; SAHARWE,
AP <0.01
B1 FAUASBFALATFAH)E
rCBF /K F254k (n =8, Xx +s )
PRFR B R UL AN SR A F AR i 2
2 HWEHE4Y rCBF (K 2) SERFAYA

Fbas , BiRIZH rCBF /KF-FE(R(P <0.01) . HHBIAIZ
Fbds, mgt 4 JH 41 rCBF K- FH & (P <0.05) . M4
1 JE4H rCBF 3 RIZH AN A o3, (H 22 R IC S it &
X (P>0.05),

1801

160f %
140

PER

UitEe|

T ST, “P <0.01; SHIH4 i, 2P <0.05
B2 HE4HERY rCBF lbi(n =8, x+s )

3 HUUEMAATIREA R (XK1 HEF
R RIS 2 ~5 H b TR I ) 0 3 186 K
(P <0.01) ; SR Ho A, ALt 1 JHIALSE 5 H kit
RS 455 (P <0.05) ,iLEH 4 41 A5 3 ~5 H ikt
TRRE e 4, HL2E 5 H RbabbyE Rt )0 F gt 1 JA
41 (P <0.05, P<0.01),

F1 HAEMITRELE (s )
eV R ] (s )
215 n
%1 H $2H %3 H ¥4 H 5 H

BFEA 8 48.17 =4.87 23.11 £2.10 19.67 +2.30 13.87 £1.80 7.29 +1.05
(Rl 8 46.76 +4.65 42.15 +3.57 " 35.42 +3.08 " 32.77'+2.82" 30.18 +2.73*
B4 1 4 8 47.56 +4.54 40.08 +3.18 30.67 +2.64 26.22 £2.15 20.74 £2.00%
AR 4 A 8 47.93'+4.37 35.51 £2.20 26.23 +2.0% 18.92 £+2.0%% 10.89.+1.80°24

W SBFARL LA, P <0.01; SHAL L, “P <0.05, 24P <0.01; 54 1 F4l ki, 4P <0.05



- 724 - THEPIELS S

%% 2017 4£ 6 H 55 37 555 6 ) CJITWM, June 2017, Vol. 37, No.6

4 FEHEFERRE(F2) SEFARY R
41 H ARG BRA5 BA B ] BH S804 (P < 0. 01) . 544
P, ER 4 JAZH HAR g FRAF R e [ B g, AR T
M4 1 JF41(P <0.01, P<0.05),

F2 AUSBEFRZAEILE (s, x*s)

415 n H b4 452 22 (1]
(FEN 8 25.82 £2.29
| 8 16.41£1.88"*
e A 8 18.52 £2.06
HE4 A 8 22.37 +2.1324

F SEFARALE, P <0.01; SHERA A, 4P <0.01; 51
B 1 R4, 4P <0.05

5 41 IL-6 . TNF-a fl IL-18 /K EL#2 (1K 3)
SRR LA, B IL-6  TNF-o F IL-1B 7K -3
(P <0.05), SEAI4 e, Bgr 4 JE4L IL-6 K
o, 1IL-18 /KRR (P <0.05) .

0.45r
0.40f
~035F 1

E

= 0.30} ]I_
S BT A4
= 0.35f

= [ i
I# 0.30F *
p w1

=~ 0.15}
2 oo vt b4 41

0.05f
0.00

HA >

>

IL-6 TNF-a IL-1B
T SEFALE, P <0.05; 54K,
AP <0.05

3 K4 IL-6 . TNF-o Hl IL-1B /K- HA5
(n =8,x%s )

Wit

N TS0 A (0 P i ke 1, 65 25 S W g ™ g
HAEZRACA IR a3, BT 5] 2020 45 4E A
BE 2.4 {217 B4k CCIEURZEAE , (HHXF NI BE S
A A SRR A HE R IR, 45 /s IO R iz, LA
AR e IR N iU A8

Ty BURIR /NI 55 25 0 W A7 AE 2 25 ) 24 ) il
ZRE ST AR B i T T B BT R B
FENHIRE )T BERTPUAR , 45 MR fB A1 o B 55
O I L O R IRiE e T, B
CCI K BRI 7R, Bl 2. 5 h Ji K BRI iz Joi % i
XA O A T B, A B i A S DX, R
R 1K 60% ) Bt 8 i ke 11 AR 14 £ S T SEE

BRURG DX 35k i 228 0 0 7 1 BRI 0T K b AR PR SR A 2R
SN PR CAE Y I I R S AN RE R, R R BURIX
b 3= A RNy | ER NG ST 2 R 7 L TP A A A P s L 3
0 s PR A o R DX S AL 9 %o i A i 45
=N S

SR B EE SO A M ke 1L i 2H 2R SR8 RN 2k % 1 4
Girhini TEENAOE RN ERILR® 25
RN B R R G AN A G R T kb
T LB TNF-o S Kb 28 22 45 5 1 e 454
P55 UIAE I R RO PR, AT DA S 3R e ok L2
JRE 5% 240 B ) O T L I AR TR G L ML 1 B | 1 4 i T
LA R B B A R o s DA A IL-1 i A e ot 454
05, JEHSE I8 iR A TNF-o A B[R] R 3 7 1R
F, B 40 3 0 (BT IL-6 ¥ = G
AR, A WFFE A JAE I e i oA 2520 A A
HAN RG> H R 2 HEgE A H B i 2
VEFI' S5 B mEFe 45 B Bos AT BE T I8 IL1B.
TNF-o, i IL-6 fY3RIK , MR HIDIRE , $27 IL-6 ]
REA B T odtee Hh Ak i 2 5455

AR A I, P L A 2H K BT RE ) B A
LA O , 10 B R G O A T RE O LA B A
A, JCHE R AR A 4 4T B ik H
ST BT S A e R T 2, A R R 2 SR AR
W2 W FIRTT iR SRR 2B R,
ORI BE A FH AT RE 2 8 Ao 243 Jey k1 i I 3
LR R R R R .

MR AT W 4 TFA0 A5 B B A A T BT Y
I, i CCI B 1 52 i, 2 LY 2-VO B/l R 5
3 JHZATHEAT Morris 7K 2K B I 32 R BG4
TEARIE T I, T AS W 5 5k )R L 9 1 i, 2-VO 1E RS
RUUEATE RT3, B 7 rCBF, 1R SR mT
TTHIPEMAaR . 380, 5 9 A 0 A G 10 4 i L PR
R I AT I — AR

Z £ X #t

[1] Daulatzai MA. Cerebral hypoperfusion and glu-
cose hypometabolism: Key pathophysiological
modulators promote neurodegeneration, cogni-
tive impairment, and Alzheimer’s disease[J]. J
Neurosci Res, 2017, 95(4): 943 -972.

[2] Orellana DI, Quintanilla RA, Gonzalez-Billault C,
et al. Role of the JAKs/STATs pathway in the in-
tracellular calcium changes induced by interleu-
kin-6 in hippocampal neurons[J]. Neurotox Res,
2005, 8(3-4): 295 -304.



A R PR

A2 2017 4 6 H 45 37 B4 6 1 CJITWM, June 2017, Vol. 37, No.6 - 725 -

(3]

[10]

[11]

[12]

[13]

[(14]

Wang J, Zhang HY, Tang XC. Huperzine a im-
proves chronic inflammation and cognitive decline
in rats with cerebral hypoperfusion[J]. J Neuros-
ci Res, 2010, 88(4): 807 -815.

EEK, BRI, ke, 4 HEHE S 8 =R T AR
RAL LA PRI DBE B A% A G R OF 5T [J ], &,
2016, 36(6): 571 -576.

MM, FHIESR, WE, & ARG RRIEX S ERH
ARG TN TN S AR R 5 S 2 Al A R F TNF-ou IL-1B

IL-6 fsZm [J]. b [ vy B2 45 5 4435, 2014, 34
(7):795-799.

bt , BE T HUETERS 52 07 PFS: % g A e 1 K
Sy CA DX Pl 2278 77 R 1 LI P B AR T
TRFRIEWF L], P EB RS S RE, 2012, 32
(5):643 -646.

De la Torre JC, Fortin T, Park GA, et al. Chronic
cerebrovascular insufficiency induces dementia-
like deficits in aged rats [ J]. Brain Res, 1992,
582(2): 186 -195.

IR, AT R RO BRI D ]
YLK, 1991, 2(1): 1 -

s . I LA AL T 2 T S B SR ]
R E I, 2014, 22(6) : 830 -831.

FENS. T E A IR 578 [ J ] o R,
2013, 11(2): 23 -26.

Rosi S, Andres-Mach M, Fishman KM, et al. Cra-
nial irradiation alters the behaviorally induced im-

SR

mediate-early gene arc ( activity-regulated cy-

toskeleton-associated protein) [ J]. Cancer re-
search, 2008, 68(23): 9763 —-9770.
Rogers RL, Meyer JS, Mortel KF, et al. De-

creased cerebral blood flow precedes multi-infarct
dementia, but follows senile dementia of Alzhei-
mer type[J]. Neurology, 1986, 36(1): 1 -6.
EPIG, Tk, BEATEL 0 I AR TR Y S IR BT O o e
[J]. PRI E , 2010, 4(3): 199 -206.
MR, RIL, ESFRR, 4. ML MR IR I B I = A

[16]

[(17]

(18]

[19]

A0 A T B SE [J ). T AR S AR O i I i AR
2001, 3(6): 409 -411.

Du SQ, Wang XR, Xiao LY, et al. Molecular Mech-
What Can Be
Learned from Animal Models of Chronic Cerebral
Hypoperfusion? [J]. Mol Neurobiol, 2016. [ Epub
ahead of print].

FHERS, BEE, KU, % Z4esRikm 550 T 4005
TR BRI I TP T IR 2 21 TNF -0 S T ARG R
FIRIER W [J]. 58 Z 2 R# ik, 2015, 36
(8):845 -850.

Pinteaux E, Rothwell NJ, Boutin H. Neuroprotec-

anisms of Vascular Dementia:

tive actions of endogenous interleukin-1 receptor
antagonist (IL-1ra) are mediated by glia[ J]. Glia,
2006, 53(5): 551 -556.

Hurn PD, Subramanian S, Parker SM, et al. T- and
B-cell-deficient mice with experimental stroke have
reduced lesion size and inflammation[J ]. J Cereb
Blood Flow Metab, 2007, 27(11): 1798 —1805.

Pan W, Kastin AJ. Tumor necrosis factor and
stroke: role of the blood-brain barrier [ J].
Neurobiol, 2007, 83(6): 363 —374.
Herrmann O, Tarabin V, Suzuki S, et al. Regulation

Prog

of body temperature and neuroprotection by endog-
enous interleukin-6 in cerebral ischemia[J].J Cereb
Blood Flow Metab, 2003, 23(4 ) : 406 —415.
Smith CJ, Emsley HC, Gavin CM, et al. Peak
plasma interleukin-6 and other peripheral mark-
ers of inflammation in the first week of ischaemic
stroke correlate with brain infarct volume, stroke
severity and long-term outcome[ J ]. BMC Neurol,
2004, 4:2.
Allan SM, Rothwell NJ. Cytokines and acute neu-
rodegeneration[ J ]. Nat Rev Neurosci, 2001, 2
(10): 734 -744.

(Yiki:2016 =11 -10 {&[11:2017 -03 -13)

ST 1 #



