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(Sham #1) (CIRI 4 % CIRI+4t #1414 41 15 R, CIRI 41 & CIRI+4H 7l 41 % [ % {b M Zea Longa %4 3% 5 | K 0 o 3 fic bk i 5% 3%
BEAL ;Sham 41 R 45 N\ & # 7 LT ¥ 30 ik, Sham 240 % CIRI 43 45 F T 41 fI  CIRI+4F 7 4 45 T AP VB & KRR T AR T 7,
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(1) 53677 W HL AL, 3697 & CIRI+4F 7 41 4 22 o 2 JE R 8640 3F 9 B % T (P<0.01), A & 41 2 B A R4 00 ¥ Z (P0.05), 657

J&, 5 % 4 & Sham 41 H %2, CIRI 41 & CIRI+4F 7] 41 4 2 o # JE 3R 8 403F 2 B AZ 50 8 R L3 B % 775 (P<0.01); 5 CIRI 4L b 3¢,
CIRT+4F R 41t 22 o i A2 R S 4R 1% o BB 76 W A B 9 B T 1% (P<0.05) . (2)ZE B % Bl 45 R 7, 5 IE % 41 th 8%, CIRT 41 2 £ & %
44 miRNA, BEHE P 242 5= mmiE 3 M5 5 A& a0 ;5 Sham 41 35, CIRI 4 % % % 54 miRNA, EH # 3 4%
HGiREm e 1 AN A RESEE T 5 CIRL 4 i CIRI+#H A 4 % f# %k 3% 16 4 miRNA, B 3 of 12 A4 5 745 40 38 7 |10
MNH G E R CIRIWA R 415 CIRT 4% % 7 48 B 70 A #9 miRNA , 2 # 4, 45 miR-20a-5p # miR-22-5p. (3)qPCR & £ 7,
5 IE# 4 3, CIRT 41 miR—-20a-5p % 4 3 v (P<0.01) .miR-22-5p % & F K (P<0.01); 5§ Sham #1 1. %, CIRT 41 miR-20a-5p & 3k #
A1 (P<0.01) miR-22-5p # 3k F 1% (P<0.05); 5 CIRI 41t % ,CIRI+ 4t | 41 miR—20a-Sp % 3k [ 1% (P<0.01) .miR-22-5p % 3k # #m (P<
0.05), &t 47 8V B B ¥ CIRT K B4 & 3h iR e R SR $IF 20 R AE L b (R o8 b i B X B 6 &, HALHI 7T 8 5 R £ #F
% % 3h 4 miRNA 8 58 4 3 2 5 T miR-20a-5p . - 38 miR-22-5p t 3 3k & (% ¥k 40 fo 34 70 47 o) 40 Fo oF T sh e A %
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Effects of Acupuncture on Expression of miRNA, miR-20a-5p and miR-22-5p in the
Ischemic Hippocampus of Rats with CIRI
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(Abstract] Objective To observe the effects of acupuncture on expression of miRNA, miR-20a—5p and miR-22-5p in the
ischemic hippocampus of rats with cerebral ischemia reperfusion injury (CIRI), and to explore the possible mechanism of

acupuncture in repairing CIRL. Methods A total of 60 rats were divided into a normal group, a sham operation group (sham group),
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a CIRI group and a CIRI+acupuncture group by random number table, with 15 rats in each group. The CIRI group and the CIRI+
acupuncture group established CIRI model by referring to reformed Zea Longa suture-occluded method; and line was inserted
without blocking the middle artery in the sham group. The sham group and the CIRI group received no acupuncture treatment
after modeling. The CIRI +acupuncture group received acupuncture at Renzhong (GV26), Baihui (GV20) and Dazhui (GV14).
The normal group did not receive any treatment. The neurological deficit scores were performed before and after treatment to
observe the changes in neurological symptoms in rats; after treatment, TTC staining was used to detect the ratio of cerebral
infarction area; gene chip technology was used to detect miRNA expression in the hippocampus of the ischemic side of CIRI rats;
qPCR was used to detect the expression of miR-20a—5p and miR-22-5p on the ischemic side of CIRI rats. Results (1) Compared
with before treatment, the neurological deficit score of the CIRl+acupuncture group decreased significantly after treatment (P<0.01),
and the difference in the other groups was not statistically significant (P>0.05). After treatment, compared with the normal group and
the sham group, the neurological deficit score and the cerebral infarction area ratio in the CIRI group and the CIRI +
acupuncture group were significantly increased (P<0.01); compared with the CIRI group, the neurological symptoms defect score and
cerebral infarction area ratio of the CIRl+acupuncture group decreased significantly (P<0.05). (2) The gene chip test results showed
that compared with the normal group, the CIRI group differentially expressed 4 miRNAs. 2 were involved in regulating cell
proliferation, and 3 were involved in regulating cell apoptosis; compared with the sham group, the CIRI group differentially
expressed 5 miRNAs. 3 were involved in regulating cell proliferation, 2 were involved in regulating inflammation and 1 was involved
in regulating cell apoptosis, gene expression, axon extension and neuron differentiation; Compared with CIRI group, the CIRI+
acupuncture group has differential expression of 16 miRNAs. 12 were involved in regulating cell proliferation, 10 were involved in
regulating cell apoptosis. The CIRI + acupuncture group and the CIRI group changed miRNAs with the same function,
including miR-20a-5p and miR-22-5p. (3) qPCR results showed that the expression of miR—20a—5p in the CIRI group increased
compared with the normal group (P<0.01), and the expression of miR-22-5p decreased (P<0.01); compared with the sham group, the
expression of miR-20a-5p increased (P<0.01), and the expression of miR-22-5p decreased (P<0.05) in the CIRI group; Compared
with the CIRI group, the expression of miR-20a-5p in the CIRI + acupuncture group decreased (P<0.01), and the expression
of miR-22-5p increased (P<0.05). Conclusion Acupuncture can significantly improve the neurological deficit score and cerebral
infarction area ratio in CIRI rats, and promote the repair of cerebral ischemia-reperfusion. The mechanism may be related to
stimulating the changes of various and multifunctional miRNAs, especially the down-regulating miR—20a —5p, up-regulating the
expression of miR-22-5p is related to promoting cell proliferation and inhibiting apoptosis.
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1.1 s 5ad

SPF gt SD KR 60 H | A& I i 250~280 ¢,
T T 0 3HE v s A SE R B W) A R4S ) A K 5 AR IR
5 : SCXK(#H)2013-0004 . 1) 57 i) g v = 24 K27 51
sy bl RS =R 22~25 °C W EE 60% 42
£,12 hel2 h SR AW, 7 A iR ks
NIRRT d )5, S BREEHLECT REEL R E R AL
B F-A 4 (Sham 21 ) .CIRI 41 . CIRI+EF il 4l | 3t 44,
B 15 H,
1.2 EZLH AL

FEAZ IR 0.30 mmx25 mm JCIE £ & B (TR B
P T AR A A ) s dete (AL s Tk R A IR A
Al ) KA (R AR A2 AR s &R
(ILVEBRR s W 250 47 BR 23 71 ) 3 TTC ¥ W (VL 95 4
IRAE BB IR W) ) 5 22 5 W RE (VL5 4E 7k A= W) Rt
FABRA ) ;miRCURYTM & Hdricidil & (FF&
Exigon 2A 7 ) ;miRNAs it8 i (F+ % Exiqon 28 7l ) ;
BL-2000 &l 5 53 Fr ( 1 B Ry B2 7 Bl & Jre A7 B2
] ) ;Genepix 4000B #5112 (£ H Affymetrix A A ) ;
19 (LA T A TR AR MRS A BRA W] ) 5 3 5 5%
R & (bR R 22 A W B A BR A 7] ) s SYBR-
GREEN PCR Mix(3 [ Applied Biosystems A H]),
1.3 B BRI 4 5 0 An e

Z W R WL Zea Longa®Ze A4 1 & il KM v 2
I ffe 1 P 9 AR A AR BRGE R AN AR R R
TERRT 12 h 28 AR 5K,

T4 B4 (CIRT 41 &% CIRI+4F#l41) T 10% P fic
KA A (0.3 mL/100 o) /I 18 7 5 R % K B IBUATD
EM 255 2 BUAR , 48 KT B3 T B0 1E A2 1~2 em
PATYI B 200 88 M R R U I AL 2 L v A %
53 85 47 M 2515 Bl K (common carotid  artery, CCA),
i N Bl Bk (internal carotid artery, ICA) & #i4h 5 ik
(external carotid artery, ECA), a4 %541 CCA &XECA
PO, T CCA Ui (FEA X A2 1 em A£4)H
AR A 5 AN B 1 9 TCA T 1) 3 A 4648 1 2 4k
R AAARIC 2 53 X T ESZ B ) RIVAT SR 5 K A 4
LA ICA DABT IR Ze e v , 1 Ak JH 5 25 Rk ik
FIF4EG . 2 h E/NOEURZRRZ) 1 em, RISERLCIRT
BERY £ A7 0 22 D) g R IR B4 P 43 o Sham ZH BT A7
AR IR A, 2ot U AEAS BT K Bl o st bk, RS
PGS SR I ORI, B RIS S | R A AR IR |, P
A KT 2 D BEAE IR B 1T 53

Y B Ty VA b EP): A UL AR 28 T AR i AR
0 43 HR R R B A X - i e B R P 0 e
K1 a3 AT R B kX e B Ry 2 53 5 ATk
B, 2R BR ) g ek X 21y 3 495 T A R AT E s R
TS A 44y VES N 1~3 23 3 P R AR R i 4% i 2
T BT e R ) 3 A e A i A R BB
1.4 FHTk

Fr A KRBT B P E v 2 h 5 AT A R,
HARGF . IEH 4R P4 HE ; Sham 40 & CIRI 41F
FUMR b [ 72 K BUPYJEE 30 min, 4 12 h/WR, A5
CIRT+EF ) 4 F BUAR - 1 5 K DU i 5, 2 BR (s 56
B RAEWOIT N A 2 RMESUTEN L, B 12 bR,
6wk,

1.5 FEhnfil

1.5.1 ML REREIR BB IT4> 20 B T AR ] 5 5
BUE EERINGYT R R BT 4 2 DI RERE R BT T 43
1.5.2 MeAAEE AL AR TR RELER 5 H K
SRR 85 J A (4 i) L o e, vK 2R 30 min J5 VI A,
LY 5 15~30 min, 22 5 FFEE [, 147 PO IR L4
KB AP F, B H image pro plus 6.0 U & i A5
FET AN, F 2 IR Swanson MR IE AT AE A AR R T 5
FEFETH AR B 43 b (1S% )

T3 A 3 1S%=(SI-Sr)/2SIx100% (ST ; fiki A e
ST 5 Sro B A SE 1HT AR
1.5.3 LR F A TR BRI 5 H K EUR
i o BB (B I S 41 80 ), 0 B bR IC Bk 4 mi-
croRNA ,microRNA 8 i 4458, fie Jm 47 B i IF
3T
1.54 qPCR & TR 2ZHBEMLIEHC 5 H I BB i
J OB CRR AV B 20 20) 647 RNA S S e 5%
qPCR Fz il
1.6 Gitirik

N SPSS 17.0 A% Bt it A7 ge it o i . 4K
PR R M AE 4340, R AE S 80K 5, DA 467 £
A3 TR ) [M(Q) |7, IR IEZS 434, LA “xs " R
J5 2255 # RN R 7 25000, W L 38 LSD ¥ 5 07
2255 Tamhane’s T2 ¥, AN H B 15 L E
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CIRT+%T ] 41 P 28 Dy B AR Sk 42 DF- 73 | & b Th(P<
0.01); 5 Sham 41 Fb#% , CIRI 2 K& CIRI+%H 41 41 #f 22
Ty g A R B0 4 1 2 L FH(P<0.01); 5 CIRI 41 [t
B, IR+ il 41 b 22 D) RERE AR i 8 703 22 52 e v
S X (P>0.05), 367 5, 5 IEH 41 EL, Sham ZHHf
YRR BT 3 22 7 I Ge 24 L (P>0.05), CIRT
2 K CIRI+EE R 2 f 28 ) R e MR B 3 4 | 3 1 5t
(P<0.01); 55 Sham 41 Hu %5, CIRT 41 B CIRT+4F il 4 #ih
2 RERE R BB T 70 3 b TH(P<0.01); 5 CIRT 41 L
8, CIRI+ET i 41 i 28 ) g e IR B4 97 43 W R B
(P<0.05), 5iAY7 HI AL, 1% 241 Sham 41 % CIRI 41
(1 4 25 Ty BB E R AR DT 43 25 5 2 TE Ge 2 (P>
0.05) ; 1 CIRT+%F 3l 25 ¥ 28 Dy G i AR Sl 3 9F 43 fnb &
TREP<0.01), FEWLZE 1,

F 1 $tHI33 CIRL K R I B fE R SRR T 9 B %2 1

21 51 n bER Rl WA
IEH A 15 0.0(0.0) 0.0(0.0)
Sham #1 15 0.0(0.0) 0.0(0.0)
CIRI 4 15 1.5(1.0)% 5 1.5(1.0)y%5#
CIRI+E] 41 41 15 1.4(1.0)%# 0.8(0.0)#x#cA4

5 IR HR,#%P<0.01 5 5 Sham 41 L3¢, #P<0.01; 5 CIRI 41 1t
#,“P<0.05; 5T AT LA, 44P<0.01

2.2 EFRIDGT CIRT K BRUAE A 1 AR LE 1452 1)

51FEH 41 %, Sham 41k #5810 AL kL 22 57 045
T3 L (P>0.05), CIRT 2H K CIRI+f il 21 Fii 45 5 1
FULE 1235 38 K (P<0.01); 5 Sham 2 [ #4, CIRT 4 K&
CIRI+EH 3l 2H i A% 4 1 B EL 58 25 388 K (P<0.01); 5 CIRT
20 H A, CTR I+ i 2 i A 40, T FH L B 38 45 71M(P<0.05)
W2,

%2 $HHI% CIRI X BB FEEAR L KM (Q)]

20 5 n Jiki A5 4 T FR L
EHA 5 0.00(0.00)
Sham 41 5 0.00(0.00)
CIRI 41 5 33.46(9.00)%#*
CIRI+ 2 5 19.79(18.18) %

5 IE R 4L, ##P<0.01;5 55 Sham 41 114 ,#P<0.01; 5 CIRI
2 1L #5,4P<0.05

2.3 AP CIRT KBRSk il A v 5 X miRNA 23k
1) 52 i)

2.3.1 miRNA FikiF G 41 R AL IH £ 3 DA,
HEAT 5 P 40 18] 19 22 - miRNA ik, 71584 miRNA
2 3 PR KA (P<0.05) o 28 21 18] R R Bb 4 3t % B 62

225 miRNA , 33 [ Fh 2 miRNA | H R 20 Hr &
WA 1,

S0T - ML

S03 - K3
S04 = JL
SR = 12
S06 - J3
508 - M2
509 - X3
813 =2k
Std =72
815 =73

~ o
BB
I I
- o
o O
I 1

rno—miR—28-3p
rno—let—7d-3p
rno—let—Te-3p
rno—miR—22-5p
rno-let-7i-3p
rno—miR—130b—5p
rno—miR-195-3p
rno-miR—-152-5p
rno—miR—-1839-3p
rnomiR—-219a-1-3p
rno—miR—376c—5p
rnomiR—34c—3p
rno—miR—34c—5p
rno—miR—34b—5p
rno—miR—204-5p
rno—miR—204-3p
rno—miR—448-3p
rno—miR-1298
rnomiR-3596a
rmo-miR—-188-5p
rno—miR-3596b
rnomiR—144-5p
rno—miR—-126a—-3p
rno—miR—421-5p
rnomiR-3594-3p

rno—miR—181b—5p
rnomiR—135b—5p
rno—miR—363-5p
rno-miR-668
rmo-miR-6215
rno—miR—103-3p
rnomiR-330-3p
rno—miR—31a-5p
rno—miR-106b—5p
rnomiR—-134-3p
rno—miR-184
rno-miR-192-5p
rno—miR—376a—-3p
rnomiR—410-3p
rno—miR—455-5p
rno—miR—488-3p
rmo-miR-206-3p
rno—miR—210-3p
rno-miR-378b
rno—miR-6321

—4.0 0.0 1.0
TN AR AR N 45 25 5 miRNA A AR bR O & AR A4 20 (K28 (1 4L ).
sham 2 ; M.CIRI 41 ; Z.CIRT+EF 41 ) 5 2 (5.9% 56 miRNA K33k 41
75 miRNA 7 £ ik

B 1 =% miRNA BEHHHE

232 258 miRNA F2E HIEW 4 E,
CIRI 4 22 543K 4 41> miRNA, 433172 ro-miR-137-
3p.ano-miR-136-3p .rno-miR-20a—5p & rno-miR-
338-5p; 5Sham 4 H &, CIRT 4 22 5+ %3k 54 miR-
NA, 73 5l J& rno-miR-344b-1-3p .rno-miR-383-5p |
rmo-miR-331-3p .rno-miR-323-3p M rno-let—7d-
5p; 5 CIRI 41 L%, CIRI+4H 40 22 5 3K 161 miR-
NA, 73 5] /& rno-miR =22 -5p .rno -miR —106b -5p
rno—miR -34¢—-5p .;rno-miR-376¢-5p .rno-miR -34c—
3p.rno—miR-204-5p ,rno-miR-1298 .rno-miR-34b—
3p .rno—miR -378a-3p .rno-miR -7a-5p .rno-miR -
539-3p .rno—miR -130a-3p .rno—miR-331-3p .rno—
let—7f=5p .rno—let—=7d-5p .rno-let-7i-5p .,

233 253K miRNA I HIEW 41, CIRI
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4 2 A~22 5 miRNA HA7 W 40 E T ge 3 1>
5 miRNA BG40 M T2 fig; 5 CIRT 4 L,
CIRT+5f il 4 2 % 2= 53 #35 miRNA ¥ K 8 4 41 g
W KA T T g, BARR IR 112 422 7 miR-
NA ] P54 40 M 356, 10 1~ 25 55 miRNA ] 98 45 21 Jfd
JAT,6 125 miRNA AR RAE RN, 5 255 miR-
NA Al PSR 35 9 3 4255 miRNAN] I 2 3
K ik et 220404k . H CIRL 405 CIRI+4F 4
a2 A LA o 42 40 i 3% 5 K 4 B R T T Y miR-
NA k25 57 3R6, o CIRI+4H il 4l A Lk ™
PO A A 22 55 miRNA BT A, 0L ER3,

xR 3 BEBESR miRNA B E LR S5

miRNA CIRI 41 AR D) hE
it HIEWALE 5 CIRIAIHA A %5 miRNA
0 i 485 50 2 12 2
gl R 3 10 3
FeH Rk 0 5 0
(L E-b e 0 3 0
il 2 3 Aif 0 3 0
SE T 0 6 0

2.4 BRI CIRT K LR I ] 2 X miR-20a—5p
Al miR-22-5p 45 1R

5 I1E % 4 L # ,Sham 4 miR-20a-5p & miR-
22 -5p W3Rk 22 7 41T B L (P>0.05),CIRI
#H miR-20a-5p BYFIAE B #F I (P<0.01),miR-22-
Sp fI# 3k B % F M (P<0.01); 5 Sham 41 H%: , CIRI
2 miR-20a-5p BRIk % 14 (P<0.01) ,miR-22-
Sp M9k B B F i (P<0.05) ; 5 CIRI 4 He 4%, CIR
I+l 2H miR-20a-5p MYIK . % T (P<0.01) ,miR-
22-5p MY FILW B FIH(P<0.05), HEWLFE 4,

# 4 $t#I3t CIRI kX BER M ME D X miR-20a-5p
1 miR-22-5p 98 M (x5

2 53] n miR-20a-5p miR-22-5p
w4l 5 0.67+0.04 0.89+0.19
Sham 4 5 0.71+0.11 0.69+0.18
CIRT 41 5 1.0920.15%#% 0.41£0.1 1"
CIRI+4] 1 41 5 0.73+0.21%¢ 0.73+0.21¢

TE 505 % 41 B, *#P<0.01; 55 Sham 41 %2, *P<0.01,%P<0.01;
5 CIRI 41 %8¢, “P<0.05,%4P<0.01

3 itig

Ji e L 3 DA 22 D5 TR L 22 KT FE B AT i
JiE R AR i e 4 T BAR R 27 1 58 il 224D T

5% CIRI [RIG I AL, WA 455 7 W0 245 4y (%) #  , n 2l
2 i K b1 O | T A A A A OO
T Al M8 T8 T R T AR
PE AU AR K YR E RNA , miRNA 18 o F i s 41 441
B R PR R T 2R I DR BK . miRNA J7 2
A TR R 2 R e CIRT Wi & Je BB
AH U AR HIE CIRT A& Z AL 4= H7 2L a7,
AR AT K BT i[RI RE 25 % miRNA () %345
PR AR L M A AR USIRRE 5Y Ok B A g T LT
miR-219a M35 , NI AH G2 A U

ARSI &5 R, CIRI J&5 , K R & g
RS TE 53 B i 45 A8 T AR EL B S T v R R A ) A%
RGN Ea Y I NG INE RN i G I ETY S (N )
P 25 Ty R i A3 1 43 K i A 4K T AR LG 32 2 B AT ek
e CIRI K BRUM 28 ) Al ik bR B i 4 276 T A, AR IR F 5%
WEFLCIRL )5, A 4 > miRNA 2253635 H i X 40
5 VA B TR I ) T E B miRNA 7R b i 72
HRE T A, L TR B T 20 4G R A0
TS s R A H & R, S
CIRI 41 kb, CIRI+E] il 41 22 7 % 35 16 4~ miRNA, H
T Re bR 45 VA5 20 M 3 5 20 B R T2 A0 3R v KR Yy
GRE SN FE PR35 A28 0T o Ak I Bl 58 A i S5
Z P VE A BE Ak, CIRT 415 CIRT+4F 4 42 {1
LA VR 200 2 S 20 MR T T ) miRNA 22 5
ik, OF HARYE R 3 4550  CIRI+ 4 I i Ak £
LA 45 200 39 5 R0 20 O T AR RS miRNA &R
ZERFRB, U EE R R RN Z 20 2 R
CIRT 1 FT 32 22 5 5 300 08 & LA I 455 240 M 348 7 B 240
ML T T B miRNA 22 5 26 35 M1 ¢, 3X 5 40 G i
FELE AL — B, BT IR K oA 5 e 48 B 1 A
4 T K A PR 3R AR A XS CIRT HA7 H 22
E Hne-2n,

miRNA B2 7776 T A6 38 e, HL 3R 3k o Bl 45 Bl
P AR FRAR AR S A 2P, miR—20a~5p 7EN miR-
17 FWEL 22—, ik 8/ 52 4 20 58 W] 2 i miR—20a—
Sp Fik LA MBI T A Bel-2 Fik, i
K 2H U 52 miR-22-5p #IA R 20 LR BE
W EE B AR, A SR R BRI BRI fS 2 hR s W]
R AR 5E L T miRNA I H A9 5 M7 Fl miR-
NA B 7 R e 2235 # |, BEHL miR-20a-5p 1 miR-22-
S5p AT UESE R . 5 OE W 4 R, CIRT 4 miR-
20a-5p M FIKE B FE LI, miR-22-5p £k 5
SN U8 B B e 0 P 1 S miR-20a-5p 1Y R R
ik 5 miR-22-5p ML A 5 M 8 A ¢ Mgt
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