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Expression and mechanism of miR-208a in rat myocardial ischemia

reperfusion injury and ischemic postconditioning
Chen Dan,Li Lihua
(Department of Cardiovasology,The First Affiliated Hospital of Chongging Medical University)

[ Abstract]Objective : To observe the expression changes of miR-208a in rat acute myocardium ischemia reperfusion injury (IR) and
ischemic postconditioning, to investigate the probable mechanism of miR—208a in the protection of ischemic postconditioning. Methods :
Sprague—Dawley rats were randomly assigned into 3 groups:sham operation group,ischemia reperfusion group and ischemic postcon—
ditioning group. The hemodynamic values and cardiac function were analyzed by echocardiography. The gene expression of miR-208a,
a—MHC,and B-MHC was detected by real-time PCR. Western blot was used to assess the protein expression of a~MHC and B—-MHC
in the area at risk at the end of reperfusion. Results ; Postconditioning in vivo rats reduced the hemodynamic values of left ventricular
end diastolic volume (LVEDV), left ventricular end systolic volume (LVESV) and improved the values of left ventricular ejection
fraction(LVEF) , left ventricular fraction shorting(LVFS). The expression of miR-208a was higher in ischemia reperfusion group than
in sham operation group,and was lower in ischemic postconditioning group than in ischemia reperfusion group. Meanwhile, 3—MHC
mRNA level was higher in ischemia reperfusion group than in sham operation group,and was lower in ischemic postconditioning than
in ischemia reperfusion group ;the protein expression of B—MHC was consistented with the gene expression level. The expression of
a—MHC was not statistically different among the three groups. Conclusion :The expression of miR-208a and f-MHC in ischemia
reperfusion group is statistically increased. Postconditioning could depress the expression of miR—208a and B—MHC, and play a role in
the protection of postconditioning.
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TR RN 28 K2 SR B kA A (percutaneous coro—
nary intervention , PCI) %5 F 1 P8 32 75 T BE TR 1 Hb
TFiE P FETRIR K, PRI L3, 5 S O VR E (-
cute myocardial infarction, AMI)JiFERBA . &, {H
AEAE FHHE FE #1493 (ischemia reperfusion injury, IR) H.
SR OIEDIREY, HAT AMI 5O 01 =Y A
RAE 45%L) 112

B L5 AL PR (ischemic postconditioning, IPO) , RfI
e WU I 3 LSS AP ol LA B, T i Pk
SEHEIL o SEHAIER TPO REISUE B LFHAE P41, o
WLER 2 FH #E 4% (a—myosin heavy chain,a-MHC) ,B—
JLER £ FH #4% (B—myosin heavy chain, B-MHC)JE&HL
PO LA A 3= 2 e 8 1, KB B-MHC 23
FARTIA, 1A 5 I LT 8 a-MHC BT (HAE
Oy M B9k E 1 (angiotensin 11, Ang I1 )3
IR B AR AR R IA I, P a-MHC 7] B-
MHC. H A A0 ) 3 A B SRR, T3]y
RNA (microRNA ,miRNA ) & —2& N PR /N1 Bk
JEgmAS RNAS, miR-208a J& MyomiRs ZJ% , BIJLER
HAEE NS FHDrmiRNA FED A 78 & B,
miR—-208a [ I 1] (Al 3% ff B-MHC Feakigmr,
F miR-208a il «~MHC ,B-MHC 7£ it fil B 13- 45
P il Jm b B b 5k [ N AN T HGE . Rt A
S B0 DU A SR 0P O Rl AL FRAEAL )2
it miR—208a & a—MHC ,B-MHC 7 & fi 757 v
P05 R il 5 b PR e gk A8 Ak, KOHAT REBILARI

1 #REFE

1.1 £ ZH4H 5 R

Real—time PCR JUT FH$E B3B8 150 4, 100 2 il ) 6 S
BN E AR G T H AR Takara A 7] 51 B 54
TRRE)ARAR BRI, Rl a-MHC B-MHC —
B, N2 GAPDH —¥i I A4 % — i3 I F 3E [E Proteintech
N, B RIPA BCA & e ik & (ECL 1k
2RI G B A B 2 RAEYH ARAFE ;PVDF B
(0.45 wm) W H & [F Millipore 22 F , wEbk ™ AFHERSE 14 5 52
e SN
1.2 SRk

T SD HEME R 18 H MR 220~270 ¢, I H FER
BERF RS Zh e BEALA AR FARZ (Sham 20,6 ),
B PR (IR 41,6 K, S5 441 (TPO 41,6 H).
T 75T 2 PR SRR 2= B B — I B S 3G F o rho s s 9
PR, H R

1.3 AR ey h) &

Z: BRI A0 I R B L BR 876 A7 IR R
TESY 3.5%7K 5 & HE (0.35 mg/g) RIS, AMEM [ 5E |,
A A S W PR AL B (R 88 < 2~3 ml/
100 g, 4% 80 YK/ min, FFIL L 1:1), 4% 1T FiBiC St i K
AL FARTERER Y, PR 1 22 85O0 JIE 0 O iR 55
ORE, FAEDE N4 Iligh BRI HESS DL 6-0 Lesd st 28 i /ol
ARSI KT SRR, 322 Rl O DK /K Bk (B T I A 5 45
HAZ B —FFE5FL . BOREEHLL Al Bk 38 7 5 AR B kA
Wi S 3t FICC FL T B St 1, 445 L ke 1 7 28 B i Al 22 PR 4L
o, HEREZ Bk 55 , O fa B IR ST BEFR T, 30 min Ji ,
P IRAE T A AR ELS A B0 10 A8 1) 3, BRI DA 2R 2% 4
[ ST BEYK A2 1E 5 BF MR 509% AL, # R 36 VR K U A
LR I P A R B I A S, PR A P 2 b TPO 4AE
TV TE T 1R I 0] 3~ P PR M AP0 (PR 30 s/ I 30 5)3
U, A b 3R] B il T T 4 Sham 4 88 AR GE LA, Ak
PR e 1 - R
1.4 ofnifsh A e

A3 T ARG R FREE 2 h S5 %A 2R BRAT 2 B 7 0
SR AT IR FL Sk MUK | 38 0 7 2 e il D7 i 4G
W A2 28 57 5k K 2 FL (left ventricular end diastolic volume,
LVEDV) 22 2 W4 K2 F (left ventricular end systolic vol—
ume, LVESV) ZE % 5 1153 %% (left ventricular ejection fraction,
LVEF) 77 %5 %5 % 45 75 3R (left ventricular fraction shorting,
LVFS) Z48 bR K RO EDIRE .

1.5 Real-time PCR # | &k £ UL miR—208a & &

TR 2 h S B0 L, 57 BB TR AR T A S
i 2280 CARIE UKAAF I o % miRNA $2 B & (RNAiso
for Small RNA Code No.:9753A ) 1t B 45 $2 5Ll i JLLH 27
S8 miRNA, [ ] ND-2000 #8 izt 43060 B8 1100 e A5 it vl
LEWCIE At s 1 At s A Ao s TELTEFEITE 1.8~2.2 Sy
A, # A SYBR® PrimeScript™ miRNA RT-PCR {5 &
X miR-208a 3’ AKIANZE A J poly(A), IEXF Poly (A) &
) miR—208a AT 7% SR SO AR B 1st Strand ¢DNA, FR#EAT
real-time PCR Sl , #5242 I SYBR® PrimeSecript™ miRNA
RT-PCR(Code No:RR716)iX# &M 45, LA U6 HINZ b
HEAL miRNA £ 5, miR-208a it delta—delta Ct A2
T AR 3 IR,

1.6 Real—time PCR #& ] £ f2.& L o ~MHC .-MHC mRNA
Fik

i mRNA 4207 & (RNAiso Plus Code No.:9018) 11
FHREUE 0 LA SN B mRNA T2 e 8 R 2l fili
mRNA ¥ 5% 53] £ (PrimeScript™ RT reagent Kit Code No.:
RRO37A) X5 mRNA BEAT 305 5% S AR AR R A cDNA,
AT real-time PCR [ , #20FE 218 SYBR® Premix Ex Taq™
mRNA real-time PCR(Code No.:RR420A)iX7F & Ui 4, If
LI B-actin HNZ  brifEfL mRNA &8, HEFEHN S REH
delta—delta Ct AT EAH  BHFEM TR 3K,
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%1 Real-time PCR3|#)
Tab.1 Real-time PCR primer

519 S 50 -3
miR-208a  Forward Primer ~CGCGGCATAAGACGAGCAAAAAGC
U6 Forward Primer ~ CTCGCTTCGGCAGCACA
a—MHC Forward Primer ~ GACTTTGACGGTGACGA

Reverse Primer  TGGAGTGTTGTTGGAGC
B-MHC Forward Primer  GAGACGGACGCCATACA

Reverse Primer  CGCTCCACATCCACCA
B-actin Forward Primer  CGTGCGTGACATTAAAGAG

TTGCCGATAGTGATGACCT

Reverse Primer

1.7 Western blot #i &k f2.5 U a—~MHC B-MHC & & & ik

sl fin O ILZH Y 100 mg IR A 240008, 593K (VK -4
) B0 EU L . BCA KGN Uk B, ARl A B A
AT SDS-PAGE HLJK , B TIE R BEIRE 2 PVDF &, 5%/Bi1E
Wik 37 CHEFFA 2 hy —Hi(1:1 000 FiFe)4 CIRIRM & 1174
TBST BEME 3 Ui, BRAR i S AR b iC Bt (1:1 000 Hi )
37 CHERMEE 2 h, TBST e 3 WK, ECLfb2 At h, fifi
FH Fusion FX7 FGITEAE XTGBT /00T, e85 SR L)
a-MHC . B-MHC FINZ: GAPDH 63 U 3R .
1.8 %it¥7ik

SCIHAER SPSS 19.0 ST S 2400, 45
BRI AT THE ORISR + BRifE D2 (x x5 ) s, 2411
Ll 558 7 50 PR 28 T 22 43407, 22 201 18] 9 R EL AR FH 1SD -t
Tamhane’s T2 Kz, AR FH 5 28 AH 5 (Pearson A5G ) 43
Mo KrSe/KiE a=0.05,

2 &% B
2.1 e Eh A
RETEZAE LVEDV LVESV \LVEF 55 LVFS 2453 Tt%

P E Y, FE¥EE 2 h 5 ,IR 415 Sham 4148 X LVEDV |
LVESV I & 5471 (P=0.016 ,P=0.000) ,LVEF 5 LVFS B it [%

Ik (P=0.000,P=0.000) ; 1PO 2H5 Sham ZHAHH. LVEDV Jt&t it
2225 (P=0.791) ,LVESV W &3 i1 (P=0.002) ,LVEF 5LVFS
B 1 [4I% (P=0.001 , P=0.000) ; IPO 215 IR ZHAH Lt LVEDV .
LVESV I i} fA4f% (P=0.028 .P=0.001) , LVEF , LVFS B g 34 i
(P=0.011,P=0.036) (% 2),
2.2 miR-208a &i& %L

miR-208a %A 7K F-1E IR IPO 414 Sham #H W 2 34 Hn
(P=0.000,P=0.013) ; IPO ZH%% IR 2H B 53 B 1% (P=0.000) ( &l
Do

8.0 A a

6.0 -

4.0 4

2.0 A

miR-208a AYAHN ik

0.0 -
Sham £ IR4 IPOAL

[ :a. 5 Sham WA G117 38 L (P <0.05);
b. 5 IR 4 HEA SR L (P <0.05)
B 1 BrimoAl miR-208a FRixZE
Changes in expression of miR—-208a detected
by real-time PCR

Fig.1

2.3 «a-MHC B-MHC mRNA & ik %4k

a-MHC mRNA k7K FAE IR IPO 4% Sham HF#{I%
{HEH] B2 L (P=0.075 .P=0.109), B-MHC mRNA %
IEAEAE IR IPO 448 Sham ZH W 34111 (P=0.001,P=0.004) ;
IPO 4% IR 2 1A g [ AI% (P=0.002) , B-MHC/a~MHC mRNA
AR} HUAEAE TR . TPO 2% Sham £ WA 3% 411 (P=0.001 . P=
0.000) ; IPO £H%¢ IR ZH B i FAIR (P=0.002) (&1 2) .

*2 BHEMTHNEERER
Tab.2 Comparison on cardiac function parameters

215 LVEDV (ml) LVESV (ml ) LVEF (%) LVFS (%)
sham#fl 0.21 £0.02 0.04 £0.01 83.30 £ 3.69 45.10 +4.35
PN R4 0.20 £ 0.02 0.03 £0.01 83.56 +4.17 45.47 +5.03
IPOZH 0.20 £ 0.02 0.03 £0.01 84.04 + 4.66 46.18 +5.23
FAH 0.103 0.046 0.048 0.075
P 0.903 0.955 0.954 0.928
sham# 0.22 £0.02 0.04 £0.01 82.60 + 4.53 4453 +5.28
PSS IR41 0.25 + 0.02* 0.10 = 0.02* 61.56 +6.19° 27.61 £ 3.89°
IPOZH 0.22 £0.02" 0.07 £0.01%* 69.96 = 3.96" 33.14 £ 2.99%
F1H 4.428 30.033 27.119 25.769
PAi 0.031 0.000 0.000 0.000

1 :a, 5 Sham W ZE B A G2 X (P<0.05);b, 5 IR L% RA G128 L (P<0.05)



— 504 —

BERERKFZER 2015 ££55 40 £ 4 #7 ( Journal of Chongging Medical University 2015.Vol.40 No.4 )

. 20.0 - m o-MHC
18,0 a
" O B-MHC
-é:{ 16.0 A
£ 140 - a B-MHC/
= a-MHC
Z 120 -
o
£ 100 |
£ 80 4
= 60 A
&
Ep 4.0 ab e_})
= 20
3 o0 L]
ShamZH IR4H 1POZH

[ :a. 15 Sham A HEE A G738 L (P <0.05);
b. 5 IR R AL (P < 0.05)
B2 #RineA «-MHC.B-MHC mRNA Fix 2L
Fig.2 Changes in gene expression of a—MHC and B-MHC

24 o-MHC B-MHC & & ik T4k

a-MHC % H F B K FEAE IR IPO 4145 Sham 20 F4AI% , 16
T RG22 L (P=0.236 .P=0.178) , B-MHC [ #hK
SEAE TR TPO ZH 4% Sham 2H W 4111 (P=0.000, P=0.007 ) ; PO
ZHEE TR 2H W] 5 J4AEE (P=0.000) , B-MHC/a-MHC #5 FHEX 55
K FL(EAE TR IPO 204K Sham 21 HA 4811 (P=0.001, P=0.001) ;
PO ZH45 TR ZH W] S FAAIG (P=0.002) (151 3 .4) .

Shamfl R4l IPO4I

- - -
B-MHC ﬂ' - > 223 kD
GAPDH “ 36 kD

a-MHC - - 225 kD

e, S—— a——
GAPDH 36 kD
& 3 Western blot #ill «-MHC. B -MHC &R &KX
Fig.3 Protein expression of «a—MHC and B —-MHC detected
by Western blot

6.0

;\'Sj a B o-MHC
a

B 50 oB-MHC

™=

£ 40 B-MHC/

EE{ ' a-MHC

o 30

= 201 b 7

4 20

&)

= 10

| i

¢ 00

Sham#f R4 PO
T ra. 15 Sham HHEA G4 XL (P <0.05);
b. 5 IR A HEA G752 L (P<0.05)
4 FRILGAL «-MHC.B-MHC EBRIETH
Fig.4 Changes in protein expression of a~MHC and p-MHC

2.5 a-MHC.B-MHC 5 miR-208a FiA 48K 547

IR \IPO 41 Pearson AHOCPESHT 45 /R . ~MHC mRNA
KB AR K5 miR-208a #3357k F 5 IEAH K (r=0.816,
P=0.001;r=0.846,P=0.001) ;a~MHC mRNA J% % [ 57K F
5 miR-208a 31k /K- JC W i A 5C (r=-0.181, P=0.574;
r=—0.008,P=0.981),

3 3 i

St it 5 bR BPFEC LR IS 5 DA 19 P
HEEMAEI SV HETL . A AFSEIESE [PO fig
W TR B HEJG 50% 76 A7 0 ILRE BE T8 B, IA 4
O, DR P Y, AR EE R R, 5
IR 20 4H It ,TPO 41 LVEDV LVESV 0] & [ 1 |
LVEF #1 LVFS S8 B350, $en &b il b3
KD RErS 2 I i wess | S AL [ N A A,
WFFE LR —20, HnT 585 LU R ML ¢ Wi
TRl , B P C A DL R At Py Y
PRI T eNOs iINOs SR, 4k 1717 41 1) 2 Ao 1A i
B PR W LT, B ARG P 40 A /D vh PR 40
PO ERAE | AT Bl R e L P e 02,

JULER B P H B 2O LA 4 350% 119 32 B e TR
#. Hrb o-MHC HRIERM ATP BHGE, BEHEILATP
IKf# A ADP, 51RO WURSE 1 B-MHC Ff#1LRE
559, B-MHC/oa—MHC [ LB S Jinm feff Loy ek
1% O WU AR DI RE T B, 20 T 3 v 1) B AR
ARSI AE R R B-MHC 78 IR 44350 W34, 1
TE PO A8 TR, HIER S AKPRE—2; 10
a-MHC JCit 3 K /KA 2 88 K- 7 3 43470
A5k s B-MHC/a~MHC ¥ FLAEFE TR 410 38
MFE PO 20 TR, $7s G5 Ab B O T RE T RE
5 B-MHC } B-MHC/a-MHC {8 F A 5%,

miRNA {E S — 28 N 5 /N 20 7 B BE I 2 1Y
RNA, AL 1 S HEHE N ) 37 3 AR 2 By [X A %o E
T 2 S Ji 40 ol 3 4 6 DR 1 2R K141 miR -208a J&
MyomiRs ZZJ5 , Ho 4% 5L F {3 T Myh6/aMHC [ 14
T, R A S T LBk B A 35 P s R L A
A PR ERE 5 1 RO, H miR-208a HATCERE
S, JLF HAROHEZRIAM ) van Rooij MY A 30
miR-208 7EHIME U ¥ i EAE . FERK
FTHURBRHLEEWGR A9TE L T, miR-208a A 38 1 17|
HER IR R SZ ARG 1 1 (thrapl) , LA A= KA B
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F (myostatin) F 3k | i B-MHC FRiEH 0, FEmife
HEC WUIE TR LEF4ELETS . Montgomery 551 %
PUAHFH miR-208a FHHIFHIAT 98 B-MHC ik, 15
FRIL R B D RB B A A E R, AR SIS 45 SR R
miR-208a £ IR Zl4&ik LI, MiAE TPO 2358
H B-MHC H: N 8 1R A KT 5 miR-208a ik
BEMX . PUHEN miR—208a 7] fiEZ: 5 K RO ML
I PR A AN e i S AR PR AR P B-MHC 63k
(IR, BRI BRC LR L P8 1 468 473 3 A b miR -
208a Fik i, ffi B-MHC K B-MHC/a-MHC HAH
B0 5 T ke 1l S5 A0 3 AT miR-208a #35 F i, B-
MHC J B-MHC/a-MHC HCABFEA, E ek oDk

ARAIF S 388 1 AR R B O JUL e PR Y AR AR R
257 miR-208a M o—MHC .B-MHC 7E Sk [fi -7
0 B it J Ab B A AR L 25 SRR miR-
208a AJ g2 5 K B ML AR 0L P8 3 400 47 Rk I f
bR B-MHC Fik By IaE , RIBFd s i
miR-208a JEMi{li B-MHC & B-MHC/a-MHC H. {4
TR, FTREA O S O SR A —FIR IR T SR e (H
T 2L T R SR RS
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