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[(HZE] B AR B xR B M O A 3 B H0 LA miRNA-1 5K 15200 . 75 3% : SPF 4 SD KB, ¥ 7k & B
BLAF M IEH 4L B A2 41 (BRI 28 R TE S 2 mL-kg™") SHEZ B4 (6,3,1 mg-kg™') o BRIEH 414k, H A4 41 L)
S pgkg A R A K T S K 2 R I VA YR S R e I 0 B O R R 48 24 R A0 SR 30 min P 4% ST 06 21 K RO AR Ak
R (VPB) RBCHNE W L), DL R %3 (VT) I W (VF) WOBCFI R S i ] o 52 36 45 A J5 30 00 J0E , 0 o0 LA BE 18 AR, OF
Fi RT-qPCR 330 %€ 0> LAH i miRNA-1 ) mRNA ik, &R 5 1F % 4 b AR A Bk i M0 3 8, VPB, VT Fil VEF B35 I
I (P <0.05,P <0.01),VPB & & ISR B W45 % (P <0.05) , VT Fl VF £F2205 8] B @ 1 4< (P < 0. 05) , .0 JJLAE A 1 AR W) fed 34
ANCP <0.01) , B 34 fico JJLAN L miRNA-1 ) mRNA $R3k (P <0.01) 452530975 , SR 2H LA, % B 193 ml B I o5 e O Rl ol i, 4
AR E B 2> VPB, VT #l VF S (P <0.05,P <0.01) B B4R VPB B KBTI (P <0.05) , ] .45 % VT F1 VF Rp&Lad(a]
(P<0.05,P<0.01) B Sy 0.0 ILAEESE T AR (P < 0.05,P <0.01) , B & B A% .0 WLZH i miRNA-1 ) mRNA ik (P <0.05,P <
0.01) o Z5if :PF B X ot i O A 5 5 LA WD ;b S8 4 0, O 8 B Wl A9 AT UL L miRNA-1 1 mRNA K34
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Effect of Paeonol on Rats’ Ischemic Arrhythmia and miRNA-1 Expression ZHANG Jin-hua,
XIONG Yong-ai® ( Pharmacy Department, People’s Hospital of Songgang , Shenzhen 518105, China)

[ Abstract ] Objective: To investigate the effect of paeonol on ischemic arrhythmia and the expression of
miRNA-1 of rats. Method: SPF SD rats were randomly divided into the normal group, the model group, the
positive group ( propranolol hydrochloride injection 2 mL +kg ') and the paeonol group (6, 3, 1 mg-kg™'). The
ischemic arrhythmia models were induced by injecting 5 pg kg ™' dose of aconitine intravenously. ECG changes of
each group were recorded, premature beat ( VPB) frequency and time for the first time, and ventricular tachycardia
(VT) and ventricular fibrillation ( VF) frequency and duration were recorded. Hearts were taken out on the end of
the experiment, myocardial infarct sizes were measured, and the expression of miRNA-1 in myocardial cells was
measured by RT-qPCR method. Result: Compared with the normal group, the ischemic arrhythmia was occurred,
the frequencies of VPB, VT and VF increased, the VPB time for the first time shortened, the VT and VF durations
increased , myocardial infarct sizes and miRNA-1 expression increased in the model group (P <0.05, P <0.01).
The above indicators had good improvement in the paeonol group (P <0.05, P <0.01). Conclusion: Paeonol
has an obvious effect in treating ischemic arrhythmias.

[ Key words | paeonol; myocardial ischemia; arrhythmia
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FELHR PR HEIR PUAR Brad PR | e T T A
YE o 3 AR SR A O 048 7 T Y 24 337 P bR sz
FNATE R, Qe et bR 20 ok ok A A A B i 4 | Bk il
PR S . TEDUOEER W T , RN AT R
B PF Bz B T 8 A 75 B 45 0 UL 20 AR P S R 2R L R IR A
RS M SRR 5 R F R R R PO B R AR
FA o AH R A G T R T a0
JHIRIT W ARIE A< 5250 00 LS B 1y Sl i 98 % 42
Ik ST 2 S A 38R R R R o o A R R Y T I, 4R
WHIARITAE R, JE 00 2048 58 HoAE I BLAH .
1w
1.1 ¥ SD K, SPF 4, M it &, K&
(200 £20) g, Hy B AR 35 B2 ) BH A FR A A 4 1t
A AEIEE SCXK (J1])2008-0024
1.2 249 Rk PHEC By (4165 111562-201312)
B35k (it 5 111275-201309) , ¥ 0 T b B B 1 #F
AW, R 2R K TE SV (A5 130921, 75 7 241
Bty A B2 W), B4 3 (45 20100809, I 4K A=
EYIFARA R T , Trizol X5 & (L5 S130928) ,
RNAiso Plus i&57] & (it 5 BK3303) , Prime Script RT
reagent i 7l & (4t 5 BK501),SYBR Premix Ex Taq
IT 357 & (L5 BK402) , 331 [ 218 Amresco 23 ] .
miRNA-1 Fl B-actin 5| 4 ¥4 iy 4t 5% 1 58 2% A4 W) ) 46
NGIREy
1.3 {U#F BL-420 BIA Y HLAE L 50 R 46 (LR 28
PAEYRHEABRA F ), BSA2248 #IHL 1RV (32
IR AL ZS A BR 2 ] ) , PTKORed96 % RT-PCR
KA (& E Thermo Fisher g5 A BRA ] ) o
2 FiE
2.1 Wik SLRETEEE ALK 16 h,20% S
W ip BRI, 35 00 [B0E , 7% 4% % F #F X H A BL-
420 A=W HLEE 5L 5 &R 4 I = K0 FL A O S
£< 10 min, OH A 55 & A EHOHEIER Y
HEAT LS
2.2 S KRBT 0 IE w4 AR
ARVZH BAVEZG 20 (R PR 258 IR T S0 W0) 1 h B2 1y s
o ARR R, R 12 Ry, b P2y e 2
mL-kg 5 5 R DK U S SR R A 259 JR A E AR UK
WL g L7 s PRz Wy L op AR B 4o 4% 6,3, 1
mg- kg ™' I R A PR O A R AR KA W, 1T
i 2H RS A 2 R i TR S AR BRER K
2.3 RN RS RO BRI A MO
EUEE RSN TR, #5505 4 R # Ik
S5 T AL 1) 25 W Ak B AR K R B AE R 41 Ah, ok
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BALLL S pg-kg ™" T H R M S S B B AR K i
R, T 2H B I S AR B B R K VR 58 S B
K FHAE WML RE 55 50 2 40 3% 24 100 FL K 30 ming
2.4 NLIHE AR
2.4.1 CHEEDIE WAL R4 L 4] 30 min N
HE B O FL T S A R S R R A
242 ODEXESH O CRE LA KRR
(VPB) 3 U KR B Ot B B ) 5 = 3 (VT
FE(VE) 130 AR5 22 (1 B ]
2.4.3 OB R  FRERE, FAOLEEA
3% PFSCEE 1 mL JEHCT 0 ME . B E R BRI Bk
I WU (AR e O L2 o 8, B O L2 ) o AR
PEL K vhk)5 , BT - 20 Cok46 . H ek shkJF O
A, R AT VIR S 7 B S wm,
B 1% A =28 5 00 e B iR 2% vh il (pH 7. 4)
W37 CoKWE 15 ming, HBL 3 A5 X RAESEIX (40
Gu) AEICIX (ARLLYY, S E ) Saf X (YY) , B
X AEER X (L% + Ff5) o HH Tmage ProPlus 6.0
BRI e AR AR . O WUREBE R

O UEEFE 28 = f3E X (em®) /1M X (em®) x 100%
2.5 miRNA-1 mRNA Rkl B4 S04 K
RO WLZH 2, Trizol 348 HCAH L & RNA SR ] — 2P 1
PCR [ IV, 52 B 4% 295 C #1748 10 min, 95 °C i
A 30 5,95 CARPE S 5,55 °C ik 30 5,72 °C i fif
30 s,k 40 NEIR 45 BN B FE R Co Al LA B-actin
P A 2 B8 3 DRk A7 A v, SR 272 T B Y
FEHMFRIRR L, AACH = (Ct HIEER - Gt W) 5
B - (Ct HEN - C N2 ) X B4, miRNA-1 Al

B-actin FEH I WFE B WE 1,
%1 miRNA-1 FA B-action 5|4
Table 1 Primers of miRNA-land B-action

ERAF 519 s
/bp
miRNA-1 3514 5'-AGTTGAGGGGACTTTCCCAGGC-3’ 156
FHESI# 5'-GAATCCACGAGCAGAGCAACG-3’
B-action 3814 5'-TCAGGATGCCTCTATCATCAAGC-3' 133

TU#E5149 5'-GCCATCCGATGTGAATGGGTCCT-3'

2.6 GEiteaortr SR SPSS 17.0 b gt 47 4tit
IrBre BAELL & £ s Ko, dL1E R TR R 5 25 0y
Mr, O 225 & Al gt A7 LSD K e, 75 25 A 5% # EAT
Tamhane’s T2 ¥5 36, UL P <0.05 A Z R H 4 it
=

3 &R

3.1 X OERE REGOHERER  S5IER A
R B R PR O A, A R 2 R Bl 45 245 o i BT R A T
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S, EERBAE LR (HR) WL g, T 3% fE 3K,
W PR 2 PO T QRS i B R IR I, QT [ 391 Y\
IR, QTe Wl IE K, PR (W] W] 4 JL o ) B2 1 4% 5
2R 7R WL T T 51 B P AR ) B (8 S

3.2 X VPB,VT, VF S WS (0] B9 2 M 5 IEH
AR, B4R B VPB, VT ORI VE J5CEC 24 A7 B 2

HR (P <0.05), VPB & & W [ A W] W $2 /i (P <
0.05), VT F1 VF Rp& [ 54 B 8B &K (P <
0.05) ; SHEAY A LA, P R My 45 57 4t 2 K BL VPB,
VT 1 VF J5 8344 B Bk 2> (P <0.05) ,VPB § &
B[] 3594 B B3R (P <0.05), VT fil VF 48[
KA B4R (P <0.05), k2,

*2 By KR VFB,VT 1 VF SR et BRI S0 (x £5s,n =12)
Table 2 Effects of paeonol on rats’ frequence and time of VFB,VT and VF(x +s,n =12)

F VPB VT VF
45
/mg kg™ BB ) U]/ min AT H/ K FESLE}[A]/min iR VR FESLE}[A]/min
EH - 0.00 +0. 00 0. 00 =0. 00 0. 00 =0. 00 0. 00 0. 00 0.00 +0.00 0.00 +0. 00
el - 18.2 £1. 69" 4.22 +0.77" 20.35 +2. 647 16.43 £3.51% 6.68 £1.17" 3.44 0. 86"
LRI IR 2 4.78 £0.35% 7.32 0. 81% 0.00 0. 00" 0.00 0. 00" 0.00 0. 00% 0.00 0. 00%
FF e 1y 6 5.64 =0.76% 6. 64 =0.76% 0. 00 0. 00* 0.00 +0.00% 0.00 +0.00% 0.00 +0.00%
3 6.27 £0.52% 7.27 +0.52% 0. 00 0. 00* 0.00 +0.00% 0.00 +0.00% 0.00 +0.00%
1 6.96 £0.61% 5.96 +0.61% 0. 00 0. 00* 0.00 +0.00% 0.00 +0.00% 0.00 +0.00%

e SIEWA R P<0.05,”P<0.01; SHLA Y P<0.05,”P<0.01(F£3~4 ),

3.3 X UREFE T ARA SR 5 O A A AR
LR B WU BE AR A5 W] B384 K (P < 0.05) 5 15 468 7
LR, PHEC s b AR R B2 O RO UAE BE T AR
PR/ (P <0.05) . WL 3,

x3 AEBMXBRONEIERMNRIE (2 x5,n=12)

Table 3  Effects of paeonol on myocardial infarction rate of rats

(xts,n=12)
2H 5 ?fl]i/mg-kg’] LU FE 2R/ %
s _ 0.00 +0. 00
00 - 45.32 £3.19%
A ok 2 21.87 +2.56
P 6 22.75 £0.13%
3 27.89 £0.19%
1 30.96 0. 14%

3.4 X} miRNA-1 mRNA AW FmW  5IiEEHL
BRI RO LN miRNA-1 35 A B 2 T &
(P<0.01) ; 5 RIZH P&, FF Bz M v 77 B 41K B L
JULAA ] miRNA-1 3547 B B REAK (P <0.01) , v i
A W R (P <0.05) WLk 4,

x4 FAEB3XRDOUSE miRNA-1 mRNA R & B &
g (x £s,n=12)

Table 4 Effects of paeonol on miRNA-1 mRNA expression in rats’

myocardial cells(x £s,n=12)

21 51 F 4% /mg-kg ! miRNA-1 /2 ~44¢
E# - 0.16 £0. 12
Y - 1.32 +0.19%
2RI IR 2 0.87 0. 16%
Pz 1y 6 0.75 +0. 13%

3 0.89 +0.19%
1 0.96 0. 14%

4 g

DA W 2 2Pk O WUAE SE (acute myocardial
infarction , AMT) ) d5c % W R IEZ — o & R 2L AUy
DA H A AR BLZE AMT B9 8 9% 728 B B, o
AMT R L PO H (U0 VPBL VT 45) i £ WL,
JUEE ] S EOREAE, X EE T AMD L0 LGk
L IRBE R S K i %5 B R LR N W T AMI
JE /5 EEREEEOHRKE ,AMLJ5 48 h
90% (1) 83 I VPB, AR R 22 P % k.0 8l i 3 (non-
sustained ventricular tachycardia, NSuVT) & 4z R 7E
6% ~40% ZI] AL e . AMLJE VT fl VF 2
AUk LBk AR BE 0 R . A0 % A AR T AR
(>40% ), o JF J i PRl = MO R AR B A0 B K 1)
VPB, VT &g " R, ot O LI i 5 Dl sk
R H B B IR — B I K A B S A
S, SR AR R TAE & — B R IR

ERIERINGG L7/ S NECRLR (RIS A PN
JUL 20 Y P ) 5 T, A e el AR R A T R e 2 i
(0 L AR AR B AL S R T BR TR M A R
P ik A 5 B, DT A O R O R AR . AR SR
WFFE R, I BB i JDk T 2 PF e 1 A 3 /K 5 T
B dod O R R RO LR I, 32 3R BRAE )
AL IR 2 G R RO UEESE T AR, B B4R IR VPB /&
IFI), 98/ VPB YO8, [R) i Al B (@ 4 4 VT #il VE £
ZEE(A], pg > VT FVE YO8 X ] 685 PF B B 4 1l
O VA A PR IR AR S 2 A PR A ik 2 3% B BE T
B8 T LU AR LR A DG, B e 1 R RIOCR B IR
J2 R S AR TR A SR Rl — 2B 5
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TE R B0 WUAE ZE Al R O ILEE B F8 35 14 0 25
#B A miRNA-1 35T+, FM IR PE 45T miRNA-1 /]
5 S R BBt i P 0 R R B 2R AT AL Bk o
PO AR H I & ES miRNA-1 (15 63K 2 F A G,
NS R T AN R 7 A BT L | K RIS
KB miRNA-1 (% 33k, 22 B P32 B m] 3 3k 9 il
miRNA-1 [ 3 3 2K 10 X6 000 B 26, P4 a0 B

SRR O B R IR I AN L O AR H,
B S k0 UL A ke iy dpi SR S AR O UL
20 70 0 EUHE i At LT BR O R kR 1
PR AR S 0 A e 5 o WL A ot A0 o0 A 2K 5 79 0 T I
BT P B B B A R A A X BT 2 Sk B BT BOK RO R R
B AL O LI I Y D g, 2 — i B A B AR Y BT
B MO R R B R ARG, DR A K S TE LA 1Y
LAt bt AR F AL 80— B T .

[ &% 30Hk]

[ 1] akadh S aom. Bm kO 2 2k 5 & A HL I 1 BF 5% i
JE[J]. BE2eg4,2011,21(8) :3210-3213

[ 2] Belbes, s TLO5, B , 55 . b Pk i P 5 1 i) 32 B
T 25 ()], o [ 525 07 ) 2= 443k, 2009,7 (2)
41-42.

[3] ®iFEA, 2 IRAE, Uk 1, 5. PR 00 25 3R HT AR 52
HEJRLTT]. hE 25 516 PR ,2011,5(12) :545-547.

(4] A8 5k B0 HR 5 00 4l i 4 L 52 56 F
FE[D]. dba b I 25 K2, 2007,

[ 5] A5 A0, 2RI 2%, 500 M, 55 2% A= 52 IUY 0 ot il 14
AR HEAE R MBS [T]. W8 IR I8 BB R K 2 4,
2010,6(3) :519-523.

[6] W, Zonl, Lo e, 5. 53 K BRAKSME T

- 132 -

[7]

[10]

[12]

[13]

J5 A JUL B 1L P P8 T AR 4 R 4 R T 4T R AL
AR [T ], b B 9236 7 ) 2 40 75,2012, 1 (7 )«
165-168.

Jie X, Gurev V, Trayanova N. Mechanisms of
mechanically induced spontaneous arrhythmias in acute
regional ischemia[ J]. Cir Res,2010,106(1) :185-192.
Murakawa Y. Role of purkinje fibers in the maintenance
of ventricular fibrillation [ J]. Cir J, 2009, 73 (10):
1793-1797.

Masse S, Farid T, Dorian P, et al. Effect of global
ischemia and reperfusion during ventricular fibrillation in
myopathic human heart [ J]. Am J Physiol Heart Circ
Physiol ,2009,297 (6) :1984-1988.

Castella M, Gerald D, Saleh S, et al. Diastolic
dysfunction in stunned myocardium;a state of abnormal
excitation-contraction coupling that is limited by Na™ -
H " exchange inhibition[ J]. Eur J Cardiothoracic Surg,
2006,295(5) :107-112.

Tsai C F, Ueng K C, Wu D J, et al. Remolded left
ventricular myocardium remote to infarction sites is the
arrhythmogenic substrate for the sudden cardiac death
[J]. Med Hypothese,2010,75 (4) :368-374.

Lu Y, Zhang Y, Shan H, et al. MicroRNA-I
downregulation bypropranolol in a rat model of myocardial
infarction:a new mechanism for ischemic cardioprotection
[J]. Cardiovasc Res,2009,84 (3) :434-438.

Shan H, Li X, Pan Z, et al. Tanshinone II , protects
against sudden cardiac death induced by lethal
arrthythmia via repression of microRNA-1 [ J]. Br J
Pharmacol ,2009,158 (5) :1227-1235.

[FEHRE RBikik]



