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[ ABSTRACT ] Aim  To explore the expression level and clinical significance of miR-328, miR-22 and miR-147 in
coronay heart disease (CHD) patients in plasma and peripheral blood mononuclear cells (PBMC) . Methods 100
cases with CHD and healthy volunteers were screened; Expression of miR-328, miR-22 and miR-147 in plasma and PBMC
in different groups was detected by real-time quantitative PCR. Results Compared with the patients with non-CHD,
the plasma expression of miR-328 and miR-22 in patients with CHD significantly increased, and the plasma expression of
miR-147 in patients with CHD significantly decreased ; Compared with the non-CHD, the expression of miR-328 in PBMC
had no significant difference in CHD group, and the expression of miR-22 in PBMC was up-regulated in CHD group, but
the expression of miR-147 in PBMC was obviously down-regulated; Compared with the patients with non-AMI, the expres-
sion of miR-328 and miR-22 in plasma was significantly increased in AMI, but the expression of miR-147 in plasma was
obviously decreased in AMI; In addition, the miR-328 and miR-147 levels in PBMC in AMI patients were slightly lower,
and the miR-22 level was elevated in PBMC in AMI patients. Conclusion Significantly differently expressed miR-
328, miR-22 and miR-147 are expected to be new cardiovascular disease markers or gene therapeutic targets in CHD pa-

tients.
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FERPIE LU, O I 4875 995 S8 28 AR v AT mT LA A i 21
S BN AN AN E AR E AFAE Y miRNADS 3k st R
PGP miRNA 23 AR —Fp i B2 B 1697 &
UG FIB B F bR . He 2517 38 |, 78 2 0EC JUURE
FE(AMI) R miR-328 (/K B 7H5 , H miR-
328 5.0 LR L PR O WUAE K 0 B B 3 A
LT miR-147 VN 5 4 AR E 9 miRNA 78 56 0>
o5 55 A D I B A A A0 A R S R AR5 miR-
22 R R H T miRNA , 2 5.0 WU 4E4E O L
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R G50 Sk R R G e A
JEAEERYIMIE,, AT Lk =P miRNA REH 4
Yy yhe M 5 e AR G | B R R 20
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B o X AMI by ek Ui v i) — 288 8 KURS 50 , 45 Fig
A RIS WA 0, X6 1 0 B RN ek 2% O R
TR 20 BRI A A RO R SE
T-RAERE N, FHiL, Zikax—H, Wia
RO Ry R S e 8O LR P A e P iz i,
AWFFE WL T miR-328  miR-147 1 miR-22 7£ i .0>
s R R Y B R AR Ak, T ER R O BE A e O e A
W B BT AR A, I e by e o0 8 P BIL T AF 90 42 43t
SRS FEA , E— 25 48 s O 1 K TR B AR
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1.1 BENE

%6 2013 £ 6 F % 2014 £ 12 A |8 &[5 17 A
#1100 0], 2 Wik E R fi ek &, DA 30 k& %
HIRES AR RAFMERLCHA, HROE E
F R EE R RRER SN E ERER
BEWRREFLIE, NEAT2 AW, 5 KMAEA
S AN OIS % e 1/ G e L ol i e
o, A, 2HARAEZAEARBWNEZRERE
H, BOFAR0 O, FMBER, EFETHMLE
W&, 80 B K B H 4o 0 3E AMI 4142 AMI 41,
3 AMI 41 (n =45) 0 B A Bl ey 2 % R # B
RARBWMEH B CRBERLR, FFLB LK (>
20 min) , fFEE OB EH KA dn ST Bk T A/ T
KEBE, BRETEDAL XERE AT 50%,
AMI 4 (n =35) :AMI B N[ 87 24 h 79 J9 78 5 4 ot
6] % /> >30 min, 74 B& | ) 1 % 8%, OF 77 42 LB %
B [5] T B (CK-MB) 78 JL45 & & (Tnl) AF F & %00

MARGGHeAr R AN, ERHE T AR ERE, A
R0 2H (A A B X BR ) 120 18], A R R (B R
HERE, YR T ERE,
1.2 ImREFEARWE

L AR R BT B A AT #E i, AMIT B R
RTFNFEE 30 min A0 EL, H A A AR T B3 2|k
EfRw® —KF EdAB, 3R E A <24 h,
Mk N4 EDTA Hp sy k4 1 ~2 h |,4C
3000 r/min # % 15 min, WE ML £ 1.5 mL EP #
LT -40°C kAR, L& T — F B RNA
Wi,
1.3 SMEML A Z AR Y5

KRB EME Bk B B A
48 g, ( peripheral blood mononuclear cells, PBMC) , H
AR AE 7 o0 BT EE LB L S mL, 5 PBS MR 101
RAE, ZBEREEHE 1 KO DR BER L,
ZET 1500 t/min X 20 min, B EFHEET
SN E, BB nERALGERE; &
ZE ARG EHE AR R ERARE; = .
FRLBRE,EWE . L@ E, A 1 mL Tip &
%2 B PBS ££, L1000 r/min HL 5 ~10
min,iEZ ///‘\',%C%?E]H@,}ﬂ'}: RNA #y3R B,
1.4 miRNA B3R

i A A A 3 A vk b Bk b, B 250 wL o 3 e N
750 WL TRizol ( 48 2 & # /v \ 1 mL TRizol ) 3& 47 ; n
A 10 pL ath-MIR156a mimics (20 nmol/L) 3 47 , /&
HANREASBE Y, £IR K E 5 min; fm N\ 200 pL & 1F
(B 1mL) R4 15 s, £BHE 3 ~5 min;4C
12000 r/min & 15 min, % # L& B E| 3 89 EP 4,
AN 500 pl R B R4, —20°C 377 ;4°C 12000 v/
min %% 15 min;75% 7.8 % % RNA JLE,7500 1/
min 3% 5 miny £ F3E, T & & w20 ~ 30 pl-
Nuclease-Free M 7 /K 7 fiE RNA , 75 i fit 77 2| — 80°C
i
1.5 FRA%F5I%3 miRNA #ITEER RN

Bk 3 A K RNA 500 ng #4730 2 5% R AR &
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#4547 SPSS 20. 0 % ¢ (SPSS A | IL,
FE) M BTEHAT N, TEX B Ux£s X7, &
WHEFAR A B RERASIFER 2, 54
6] 24 % L Kl ANOVA 7 £ 447, LL P <0.05
ERADEME,

2 & R

2.1 IAREGIE MR ES T

e R4l  AMI 4RI Lo 3E AMI 458 5 7F
RIS M SERP R (BR TR AR LA A1 ) 45 5 T 22
STG i B R C R E H (hs-CRP) /K-
TEAE AMI 200 AMI 20 5 A 5600 2EAH L S 32538 hn
(P<0.01;%1),

R 1. NEFR IR B EHES T
Table 1. Characteristics of study cohort

A el AMI 4 el E(S
(n=20) (n=35) AMIZ(n=45)
P (S) 59 +6 62 +7 67 +8
B/ (H) 8/12 20/15 31/14
R LR () 6(30.0%) 13(37.1%) 19(42.2%)
WE RIS (1)) 3(15.0% ) 7(20.0%) 13(28.9%)
MRS IR (F) 1(5.0% )  5(14.3%) 6(13.3%)
e I () 5(25.0% ) 15(42.9%)* 18(40.0%)
R (1)) 6(30.0%) 9(25.7%) 25(55.6%)
hs-CRP( mg/L) 12.0+3. 9 37.1+7.2° 25.2%9.7°

a i P<0.01, 5304 LK,

2.2 EiMFAFIEE O REEBE MR H miRNA B
FRixT

L ORLIMAE miR-328 /K- FAE RO , 22
SAGHEE L (1 =9.623,P <0.001) ;miR-22 7656
ORI KO TR, 22 R A St
X (t=4.259,P <0.01) ;miR-147 35 F [ 60% 7&
A AETE IR AR 3R TP K] AR TR O A, 22
SEGFE X (1=4.029,P <0.01;%2 ).,

& 2. BRAMIEE DK AR E MR P miR-328, miR-22
0 miR-147 RIAZEW (v 25,0 =3)

Table 2. Relative expression of miR-328, miR-22 and miR-
147 in plasma in CHD and non-CHD patients(x +s,n=3)

miRNA E| SRR | e U 41

miR-328 0.470 £0.056 1.320 0. 168*
miR-22 0.497 £0.099 0.850 £0.134"
miR-147 1.038 £0. 163 0.625 +0. 124°

a i P<0.01, 5304 ik,

2.3 @AMRATIEREORAEE PBMC A miRNA
HZL

S 2H PBMC P miR-328 /K-F SR O 2H
22 R G4 L (1=0.223,P >0.05 ) ; 7E 7
DAL PBMC H miR-22 Fak/K-EmE S, & 13k
R, ZFA GRS (1=2.49,P <0.05 ) ;
SO PBMC H miR-147 Rk 5 FFE, £93.5 ~
454t BT IR O AL, Z R A St E L
(t=19.588,P <0.001;%3) .

* 3. BRAFIERE O fREEE PBMC H miR-328 . miR-
22 1 miR-147 RETW (v 5,0 =3)

Table 3. Relative expression of miR-328, miR-22 and miR-
147 in PBMC in CHD and non-CHD patients(x +s,n=3)

miRNA eI SN | e U 241

miR-328 2.605 +0.125 2.639 +0.276
miR-22 1.368 +0.078 1.586 +0. 157"
miR-147 4.432 £0.294 1.220 +0. 146"

ay P<0.05,b K P<0.01, 59 00k 4H iR,

2.4 AMI AFnIE AMI HEF M miRNA BT

AMI B2 12 F miR-328 /K824 3 3%,
F TR AML A, ZR A G2 X (1 =10.763, P
<0.001) ;miR-22 3k B @14, AMI 2 1fi 2% /K
BEETIE AML 4, Z5 B 51275 L (1 =4.276,
P <0.01); miR-147 3580 & F [, AMI 4 1fi 3¢
miR-147 /K BALFAE AMI 4, 2R A Hi2¢ =
X (t=4.112,P<0.01;34) .

& 4. AMI ZAF03F AMI 46 2 3 Il %2 ' miR-328 , miR-22 7
miR-147 FIXTW (v £5,n=3)

Table 4. Relative expression of miR-328, miR-22 and miR-
147 in plasma in AMI and non-AMI patients(x +s,n =3)

miRNA 4F AMI 41 AMI 41

miR-328 0.613 +0.137 1.853 +0. 185"
miR-22 0.663 +0.125 1.113 +0.169*
miR-147 0.703 +0.126 0.377 0. 095"

ah P<0.01,53E AMI 4 b4z,

2.5 AMI ZAFA3E AMI A &3 PBMC H miRNA Y
T

AMI ¥ PBMC " miR-328 iAW F&A% K T
4F AMI 2 miR-328 7KV, ZRA G it E X (1 =
3.015,P <0.05 ) ; AMI 41 PBMC H' miR-22 ik
e TEAE AML AL, Z S A SR L (1 =3.17,P



CN 43-1262/R W EBHIKAEL 245 2015 4557 23 B4

8 1t 815

<0.05 ) ;miR-147 FikBEA FFE, AMI 41 PBMC
miR-147 /KR TAE AMI 41, 2 56 G275 X (¢
=2.764,P <0.05;%5)

& 5. AMI ZA#IE AMI A2 % PBMC #F miR-328 , miR-22
1 miR-147 RIFLTW (v +5,n=3)

Table 5. Relative expression of miR-328, miR-22 and miR-
147 in PBMC in AMI and non-AMI patients(x +s,n =3)

miRNA 4 AMI 4 AMI 4H

miR-328 5.635 £0. 425 4. 668 +0. 481"
miR-22 2.073 0. 334 2.791 £0. 340°
miR-147 2.454 +0. 357 1.881 +0.211°

a’h P<0.05,59F AMI 41 b3,

3 4 it

SEE Lo ( CHD ) 2 Y A T 55 b A 2JS fit i 1) o
BLPR 2 —, B Ry b R B Dk ok AR A Ak, H g AR
WS TESN K B N A LT st A 1 R 2 o 1
TS P BESR ) BEBR A H 25 3 AL B B0 ik
JE S | 1A BHLZE , T A5 0004 P9 AL 3 AN i 3 v KT
R OLREE AML, HERAE TAER, Wl
I 1) S I SRR AE R S R A LTI R R4
W5 AT B e X BETR FRATT O AN NG
FBE Lol O R B B R [R) B 2 i il A 2
EEVRR BN Z —, HAg R oA A
IBIT IR RIS TR EAIHEA
KGR B BRI, anfi B30 W w00,
25 G2 it 5 U 1 5 9 0 i | 6 T R AR e O 5 T
FEMLE A TG R M A

7R 2], miRNA 842 40 J S5 109 A=) % & B
P, S MMM ERKET M SR
PR b Mg e iS5 25 At B . miRNA B9 24E ¥ %%
YEH S NV 295 2% UIAH G, L an . 1 &R Ge 9%
I SRR OB DR | e I O M L 7R 9 9 R i SR
YA DRI EL A A A R AR B
HAT, fE AR A & BT 29 800 ' miRNA , i
P14 Hid 1000 £ Ff miRNA 78 A28 3L K 4 v 3%
IR I AN R R 22 I 2 I AN TR g A T
T miRNA RIBEAAAEE S T4 2 AT DL it ix
TR IR 1 1 22 57 7 6 AR S 1 R 28 BB A )
E miRNA VBR800 1Y A W bk 25 0 5l 5 5 B3R 7
RWE? AR, T LA R, 6 miRNA A58 40k
HAER o F RS 0 H T m R . [ S 90 4 3B 796 2R
miRNA AEGE7E I g 4G 21> | OF HLZE 50 9

BRE R SR RIR I RO R
miRNA 7E4M & I 43 35 B PBMC H A I 31 3% 3k AR
AR08 p AT L RS AE 2R 1L SR PBMC Y miR-
NA 7K AT A0 (1412 W e A7 S50nE A 4% 31058
M AP bm &, A BsRT A I PR 46 5 36 o7 £ 41 B 4
M, BRI MAE A A YRR A, 5 TR,
RUEFTE , TCAN vk, IR X 43 A (] A SR
A, B2 miRNA 955 BRSO M miRNA 1E R
— PR A AR R B T IR S SR, R,
T ERGE miRNA TR R ey FeA Tl 1
miR-328 .miR-22 Al miR-147 7& 7.0 5 H & v i 3%
A PBMC 848 Mk, 250 & B, miR-328 7€ 3600
FBE MK RS BRI N, AE AMI 83 v S n e By
B, DRI FRAT T, 50096 B I 2K FN PBMC 7E R AE
B TR S T I & miR-328 AR, DL i 76 496 2 1L
FRRERRSINE] , AMT A4 955 B e 72 P K AE [ )
LA miR-328 (Y 3Rk it ifF — 20 3 5 s [WIAF FRAT
W& M miR-22 7R 0o S AMT F8 35 1K () 235
IR 3G, 53 AN 0 S AMT 3 PBMC Y
FIAAA WA, R AT K b miR-22 (YRR
Fi5 PBMC ' miR-22 Ay AR — 2, a1 3¢
RS miR-22 AT HERTET PBMC B4 ; AT TR0 25
WRY, miR-147 7E56E.006 S AMI 835 1L 3% Fn PB-
MC HF ik R RE, BT B, k2% B i 3
miR-147 FIfESRIE T AMI B E PO ISR FEZH 21 il B
Jit K PBMC [ 43y h, A 8B A9 &, miR-328 \ miR-22
miR-147 7 AMI 3% PBMC Y FRiA 7284k 5 1M 2%
AR, BB AR 9 miRNA 76 [5] 1Y 4 2R 25 4 o
AR E AN RIPE T, B 150 B T miRNA 7850
o AN [ AL T Be VR F O =X, XA FRATT miRNA 1Y
WFFETFRE T — 508 B %

2 F Pk, miR-328 .miR-22 Fll miR-147 7] B24E
RS T 2 bR R, SR, AL miRNA 1E R
A= YRR E DR INATY SR AT AE 1 22 [n] R, f31) 20 K 22 000G
P miRNA PV B 38 H AR, (A5 AT 5 1) Ak b
THEA AR5 PRI, A0 9% FH ¢ sy HLAS 2R i R
PEBLAR LA B miRNA 5 [ fiff % 45 FRFR ] 7 miRNA
W) Zzis ., B EE AR, X F miRNA 7E50% &
A= % R B VE AN AR O A A it — TR A 1E
JAEYIREY miRNA PE U5 B9 /E = & BT
A AR B X — SR A FRE— 2SR5
R, HE— 248 75 miRNA f4 4= BRI BE , 760 1145 45
BEE XS miRNA J 2 A RIS, A 224l AR
AIFRE I R, Sk A A 368 118 T B 27 B 8 1
Sy AR BRI 5 1]
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