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« XRATR .
FE, 6T i B 1 R BT S 22 90 microRNA132
p250GAP  H 3R 15 WY 52 M
FRFE BRI L RRE I M2, 5 H e

[HEY HH T4 Celectroacupuncture, EA) X St 1l < B D X microRNA132(miR132) 1 p250GAP & 11
FIKR WM K AT RENFENLE . ik o 90 Ut SD K ERBENL 7 AT AR AL EA 4 EA+H89(N-[2-(p-
Bromocinnamylamino) ethyl ]-5-isoquinolinesulfonamide « 2HCI hydrate) 2 1 EA-+NS(normal saline) 21 . 7 A P4 4%
FLRUIN 25 5, 3 ik (2-vessel occlusion, 2VO) il £ i Bl 1A% #Y i A B TR H T 5 2 78(GV20) ALK HE T (GV14) Jifi LA
EARIT. 1RITIR I 7,14, 21d. RS2 9856 52 B PCR(Quantitative Real-time PCR, RT-PCR) J5 % K Wl # o
miR132 133k, I i 2 [ S S E0 3 (western blov) J7 WK &y GTP W& b2 11 p250GAP A Fik. 455
[ B R0 0525 A0 K BRI AH L, 7 .14 .21 d i), BSE T A 5 B T R 41 AH L, R BRI T 4 20 miR132 (¥ 263k 1 35 2 T 1%, W)
i} p250GAP K 11 & 35 B 30 (P<<0. 05); EA 41 5 A1 A L, miR132 #) 26 3k B 35 8 338 i ( P<<0. 05) ; [A]
p250GAP & [ 12 FJ§(P<<0.05 ;EA+HS9 415 EA+ NS 440t . miR132 F£ik ¥ 8 2 FiH (P<<0.05);
p250GAP 2 M &34 B F 1 (P<<0. 05) . W41 5] =4~ AS ] i ] 55 2 18] miR132 ik i A, EA+ NS 41 K R 14d
B miR132 AR R A 7d BN H 21d A miR132 MR E K 14d 2 W (P<<0. 05) , HoAx 20 & s 1] &5 8] G
BEGIF R, 458 . EA RBR IE N B m o B 2 X miR132 340 31 T 8 p250GAP 2 Mm% i5. 4T H89 J5
B0 1 R BI04 32 s L 1 T PT BB 55 9005 PKA/CREB 5 538 ARG .
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Effects of electroacupuncture on expression of microRNA132 and p250GAP protein in hippocampus of cerebral ischemia
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[Abstract] Objective: To investigate whether and how electroacupuncture (EA) affects the expression of miR132
and p250GAP protein in the hippocampal neurons of rats following cerebral ischemia. Methods: Ninety Sprague-
Dawley (SD) rats were randomly divided into five groups: sham-operated control group, model group, EA group,
EA combined with intracerebroventricular (ICV) injection of PKA blocker H89 (EA+ H89) group and EA com-
bined with ICV injection of normal saline (NS) (EA+NS) group. Cerebral ischemia was induced by permanent, bi-
lateral common carotid artery occlusion (2-vessel occlusion, 2V0O), and EA was delivered the day after the operation
at Baihui (GV20) and Dazhui (GV14) acupoints. Quantitative real-time PCR (RT-PCR) and Western blotting were
respectively employed to detect the changes of miR132 and p250GAP protein in the hippocampus on the day 7, 14 or
21 after the EA treatment. Results: On the day 7, 14 and 21, the expression levels of miR132 were significantly de-
creased and the p250GAP protein were significantly increased in the model group as compared with the control group
(P<<C0.05), while those of miR132 were significantly higher and those of p250GAP protein were significantly lower
in the EA group than in the model group (P<<0.05). In the EA+H89 group, protective effects of EA were weak-
ened, whereas in the EA+ NS group they were not affected. Among the 3 time points in each group, the expressi-
on of miR132 in the EA+ NS groups was significantly
higher on the day 14 than that on the day 7 ( P<€0. 05),
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7% time point. Conclusion: EA could promote the increase
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of miR132 and inhibit the decrease of p250GAP protein in the hippocampus of cerebral ischemia rats, and these

effects could be inhibited by H89, suggesting that PKA/CREB signaling pathway might be activated in effects of

EA.
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145 PE 3 S (vascular dementia, VaD) J& $8 /i it
I A e o A b R A XA T A o A
L CORRC NG S 1R R 7 e o (1 € S o || R Lo |
W, VaD & ALK T B 7R 2% 1 8K IGO0 (Alzheimer's dis-
ease. AD) [ 35 — K B R AL 20 R A Y
20%~30 %0, MLAER , HOR B 2 1 I R R 5T I S 5
WFFRUESE 5T 2o %F VaD 51 B % 2 1ICC U RE T FE R A
B A A DR 4 R B PR L (H G B A PR L PIL 1 i R B
B, wh Y A 2N &% B 4 Celectroacupuncture,
EA) S35 2% R0 JCHE 7CRT LA R 5 il ik . R B Mor-
ris KK H S HLE AT BB 5 EA I AT BB IS i 5 X
PKA/CREB {55 1 ## . 1233 F Ui 49 Bel-2 L& [N
SEAKOE  AH BB LY Bel-2 28 [ &3S £, U1 R 5 B ph
2T T AR AR OG5 Li 555 76 5 ok 1 B 53 vt 3%
EA n[fig i it cAMP/PKA/CREB i [ #03% £ % 1
J A 2 R B RY 2 A iR B BE . AF 5E K B, miR-212/
132 A] e Z ¥ F [N+ CREB(cAMP-response element
binding) " 1 %% 5% 3 H] F ¥ REST/NRSF (Repressor
Element 1 silencing transcription factor/neuron-re-
strictive silencer factor) J &, Hirh CREB 7778 T i
20 M b T REST A7 78 T/ BUVE JIG 10 21 24 240 B b
miR132 Fl miR212 #3 K Y 1E 7 Rk R Lotk
B CRIEIEE D RE R B AR, BAT R R A
Sl — M4 R GRG0 AD M tau 295,
T 5 X miR-212/132 J& 24 )™ ¥ & 2 & miR132,
miR 132 BIA R 7E AR /N B b DT A= Bl 28 5T 1 58 fi
A A 3P e P AR YT, miR132 A A i
i GTP B35 1L 2 1 p250GAP T2 PE R 28 Tl a2, 5%
M 2 il B, A S S B AR WA BT EA R Al i
% PKA/CREB {5 5 3 #% % i miR132 ¢ H T i
p250GAP & 133k, EA B3 2% 21 ic A2 B 1 i 9 16
BLH 2 B i e

1 #MH5RE

L1 ## OB . A SPF (Specefic
pathogen Free) 2 SD(Sprague-Dawley) #E 4 K F 90
H BT 250+ 20g, fy i)/ 307 36 5w R SL I s A
BRZA Al $2 44 (/R ATHIES : SCXK i 2011-0003), @ EE
) : H89(Sigma-Aldrich, Shanghai, China) . 1l1%£4i
K p250GAP £ FaREdifAk (1 + 200, Santa Cruz Bio-

technology, Santa Cruz, CA, USA),/NR ¥ KK B
tubulin 1 5% BE HT & (1 # 1000, Affinity Bioscience,
USA) R o %04k ¥ B (HRP) AR id $T 4k (1 ¢ 50005
Proteintech Group Inc. ., Wuhan, China) . 34 5 {k 2%
& & 4t (an enhanced chemiluminescence system,
ECL, Millipore, Billerica, MA, US) . Jz & ik 7 &
(TOYOBO First Strand cDNA Synthesis Kit, USA) .,
& PCRiEXF & (TOYOBO THUNDERBIRD SYBR
qPCR Mix, USA), @ F Z # k& 5 4. B & 1%
(G6805-11 Y, [ifg) 24k (Fefi i, 30 &) il 37 1K E
AL CRYINIR B P8R A RS R o EAE 4% . PVDE
i ( Merck Millipore, Germany) . %% J6 € & PCR ¥
(StepOne™ Real-Time PCR System, Life Technolo-
gies, New York, USA),

1.2 Zi& O K. 00 R R
BT AR BRI EA 241 EA + H89 241 fil EA+ NS
H. A 18 R BHAN DN 7,14, 21d =4 WE I [H]
R RIS A 6 O SD R . O == v 5t - 76 ]
YE 2VO #ERIFT 1h, EA+H89 1 F1 EA+NS 419 KR
3 50 i 2 5 H89 (2pg/ L) B NS 10pL, M i =
RN ALFR /XS 0. 8mm, 7 X A 1. 5mm , A fi5 i
T2y 4. 0mm, 14.21d 49K BUEE E] R 1 52 00 ik
S H89 5t NS — Wk, ORERIH & 7 5 10
KA G (3ml/ k) BRI K BUS - 47 BB IE 1 25 2cm V)
F s I 9 B8 — /N B SR gl ik 20 1) 235 L HG 3 s 71 i I
ST A R L LS 4 BH WSO 5 A Bl K il 3 5 BT AR 2H R
B XU 25 5 3 Jok L 2% 5 AN 4L AN ST Wy . S8 G110 L TH
BRI AREH AR, OEA Z8.GV20 1 THHE
E LGV A T AIE R 5 7 SUME S5 1 M A TA] .
P30 5 1 sHZ AR GV20 10mm, BRI A GV14
Smm. FFEAR 23 5% HE = A AL B GV20 HE R,
GV14 H1EM . P WUE S A48 20 Hz, H 3 53 B2 DLW
ZEF R BRGSO mm s o | . R 1 3K, AKX 20min,
1.3 sk ORT-PCR: H 32 Wk 2 B KK A
P AR VK 43 2 S i S ZH 2, B 100mg 4L,
A 1ml Trizol Reagent K5 % , B J5 in A S 45 F1 5+
B L 5 RNAL I 10pd K3 RNAL AR U A Fy
S R S5 U6-RT (10mM), miR-132-5p-RT
(10mM) 4% 1pls & 4pl 5 X buffer, 2pl 10mM dNTPs,
1pl RNA inhibitor il 1pl 2% 5k, AR &) 5
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T PCRAY L AT e N . FE) 10pd L NAK R, B
MRE SRR 3 . 24T PCR 9. 2EH Us
RNAAERNIE S HEEN, RH 2 2" %315 miR132
RIK B M XF ZE 4. 5l ¥ B Invitrogen Biotechnology
Co. . LTD 1 [H 22 Hl 5 M. miR132 #Y5]4) : miR-132-
5p-S:5'-ACCGTGGCTTTCGATTGTTAC-3" il FH T
7. 5'-TGGTGTCGTGGAGTCG-3"; U6 ) 5 ¥ R-
U6-S: 5'-CCTGCTTCGGCAGCACA-3", R-U6-A: 5'-
AACGCTTCACGAATTTGCGT-3", @ Western blot:
B 100mg HEL, 5 2 E R & I 2 3K SR IR
FALEEA AR 60pg, 17+ ke Bk i R 84 2R N 0
Tk i 8 2 B, YKk (sodium dodecyl sulfate polyacrylamide
gel electropheresis, SDS-PAGE) ., H, Jk 5E i J5 B & H
i %% & PVDF i€ I, ¥ PVDF BEH 5% g 95 8/
TBS & AR E IR E M Th J5 I AGE S5 B —bt
ACT R AR AW AR IC —H0. 72 37°CF
BEE 1h, 3R ECL ARG A, KA Image ] 3K
o BAREE B N 28 AR IR AR SE Le (e, B
AiEREE 2D 3,

1.4 %t RASPSS 19. 0 Stk 741t
SO HTATR R 2 s RO, R ] SR TR A
I EA 440 1] o 80k B 3R J5 22 43 #t (One Way
ANOVA) J5##4F Dunnet's post hoc #:4 , EA+ H89 4H
5 EA-+ NS 4140 [b] Lk % R F S FE AR ¢ K6 38 (two-
sample t-test) . [H 251 3 A~ 6] 1] [a] 25 8] o 558 08 %
BRI E T 208 (One Way ANOVA) J5 #4T Dunnet's
post hoc Kz, LI P<<0.05 HERAHGFHIIFE XL,

2 HR

2.1 KA#HDLR miR132 ¢ &k [R5 A 5% 4K R
] A miR132 263k & A0 Hb. 7,14, 21d B, #5740 20 K B
miR132 [ E B E B F AR A B E T (P<<0.05);
EA HE AR miR132 (M REIFH R EWH 2 (P
0.05);EA-+H89 4% EA+ NS 4] miR132 1y %k &
B 2 N BECP<<0. 05), [RIZH 5 3 /NN [R] B[] o5 22 []
miR132 £ ik At BE R 2] EA 4 Bl 25 I [R) 2E K,
miR132 1 F BTG BT Rk 3, (525 i a) o5 ) 22

a b [ d e a b c d e a b c d e

Day 7
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LG L GEA+NS 4K BUAE 14d B miR132 )
Fak A 7d WERN L (H 21d BF miR132 By 3 ik HHAEL
14d BFEW D (P<0.05), W1,

2.2 KR #EDL KX p250GAP &Gty &k [6 I} 5 &
R EUE A p250GAP S HRK =AML, 7.14.21d B,
BRI 2] 5 TR 2 K BRUM L ¥ 5 X p250GAP &
¥R 42 (P<<0.05) ,EA 20 SRR 20 K BRUM 1L L o
X p250GAP # H & . % /> (P<<0. 05), H 14d I,
EA 4158 F AR 4K BAH L, 1 5 X p250GAP & H &
IR 5 (P<<0. 05) ; EA+HS89 415 EA+ NS 41
B IX p250GAP & I B £ (P<<0. 05),
UL 1, [n) B[R] A5 20 K RS p250GAP B BRI
J¥ B B A 25ty DAL 1,

K1 BHAKRRELSMHZEIC miR132 K p250GAP H Rk I
w xts
451 Hi 8] miR132 p250GAP & H
B F AU 7d 1.0040. 01 0.160.01

14d 1. 0040, 07 0.35%40.02

21d 1.0040. 03 0.18%+0.02
[ %k 7d 0.6740.04% 0.310.04%

14d 0.61+0.03° 0. 5640, 04°

21d 0. 59740, 06° 0.32+0. 042
EA 4 7d 1.08=+0. 08" 0.18+0.01"

14d 1.0740. 02" 0.2140.02%

21d 0.90+0. 07" 0.19+0. 01"
EA+HS89 £ 7d 0.77+0.04¢ 0.39+0.04¢

14d 0.84+0.03¢ 0.500.01¢

21d 0.66+0.04° 0.35%40.07¢
EA-+NS# 7d 1.057+0. 07 0.2240. 04

14d 1.5240. 049 0.3240.04

21d 0.914+0.02¢ 0.20%0.01

5[] B ) 5 A T AR L # L2 P<<0. 055 5[] I i) 455 280 2 [ 8% b <<
0. 05 ; 55 [] i 7] 5 L &+ NS 4 b g, o P<<0. 05, 5[4 7d 4 Lb g, P<<
0.05; 54l 14d 41 He AL, P<<0. 05

3 itig

miRNA 3= %58 i f i 50 mRNA 50 H 48 mRNA
BIES 5 g M 5% % 0 VR L Fe A A 3 g Lok R T AR
G & B A — R0 Ay AR PR AR Y
S5 LR R B . Dhar %0 % 2R i 5 K
Leptin 7] L4 il & 42 1F i 5 4 28 JC miR132 & ik 91

Day 14 Day 21

a fRERBFARLL b ARFHAIL ;0 AT EA 4 ;d UF EA+HS9 ;e LR EA+NS 4

B 1

B KRGS p250GAP H &R A
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GTP ALK (1 p250GAP T2 i b 2 M2 . 5% i) 58
flt JE . o5 — W F 5% A ¢ B, BDNF AT 68 58 o i %
miR132 & p250GAP # [ 11 3¢ 3k {2 i I X 5 4 28 45 4
il (retinal ganglion cells, RGC) Hy #l 58 4y £U%,
miR132 {1 184 e 5 P 0 o 60 F 20 28 58 file , 76 K B A
Z8 fil B G RC AL o AR v & 9 R AR N R &
WLAE 7,14, 21d B, R SR 2y 51 R R B H H R
miR132 7K P i 3 T [, Rl B £ A p250GAP 1 W %
M2 EA VBT AT LABH B4R F miR132 [, p250GAP
HEH T, $78 EA ] §838 if XF miR132 J p250GAP
PR I S 5 T 2 O B L 3K T O HRL AT S A e il S
2 2] R T RE R AR AR LI 2 — . BRI EA 4] —
ANASTa] B[] o5 A0 GBS Bt 3 B TR) 2E K, miR 132 A% e ik &
AT B B B OR BE B Bl Bk AR R AT K
miR132 B F B HEAT NS4 EA 2155 [R] B[] A5
B A1 K B miR132 (9 e i ™ B 72 % B i 35 28 Mt . (1
FERBESE 4 W i 5B I miR132 19 FREKF . 7E west-
ern blot SEHG 1, HL Yk A% 14 B g S i [i) X6 B 28 Ui Ve 2 A
) B4 AR 25 B 5 M 58 K o I R S 6 I AS i 2 3 [ 41 1)
AN T B R] AR A 4 v K PR 5 00 R I B[] S ] 40
SIRE S LA S Y 2 00 25 B AT AR S B L ik Al
RET - PAEFREERZAL,

H B A (protein kinase A, PKA),Ca®" /55 i}
BB 1V (Calcium/calmodulin-dependent protein
kinase type IV, CaMK 1V) %5 % € i i3 #% ik ft CREB
2 525 29040 LI o, R ERFSE R B PKA/
CREB ff 5 g 02 e g B X \E . T H
ik PKA/CREB {5 % i #% ¥ 15 2 & 7] e ¥ A EA X
miR132 B8 45 78 L IRAT45 T PKA 45 5 1 3 1 71-
H89 J5 M %E EA 1y FiRAE TR B sl . 458K,
i 25 34 6 H89 Y R B, B SR 4 Rl B 7 i E F R K H
FHR VAT EA BT AHAE 7,14, 21d B, A HC O G &
57 NS 9 K Bl EA X miR-132., p250GAP & 1A Fl i1
JEAT VR X 52 20301 L 3% PKA/CREB {5 538 #% 1] fiE
= EA JA# miR132 ik KAER MM TENLHI Z — .

2R PR IR U RUECA Z R R ME ST 7014 B8] 21d
F 2 A AP miR-132 & p250GAP & H i £ ik, H
TEHLHI AT AE S PKA/CREB 5 58 B PIE H5C . H EA
A 7 PRI O 1 42 0 T b 28 T 58 A K A AL, DA B sl A
il T BC A 2 T R 4 0 5 Ml R B P N 2 21 e A T RE I
YERIE A R T — B IRAWIE .
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