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Hy 28 35 1) M2 42 48], IV4R 23 5], 55 L BB AR BE AT AR A 09 50 1) 4 Be H AF 4 2 B 40, A8 5 0 3 A
M A FhF e 5 (LVEF) (£ E# B2 (LAD) £ £47 K KB AW Z (LVEDD) , R A w4k 52 &k % 9% %)
& fn 7 BNP K-, 52 0f % % 2 % PCR( qRT-PCR) #& ] 5} ] f2 miR—19a % ik  Pearson #8 % M 5 HT miR—
19a BNP 5 LVEF .LAD LVEDD #a M %X TAE S AE ¢ & (ROC) #F 4% miR—19a BNP & fn bt &
71 328 B H S RE S BATRM AL, GEER stk S F) 2B L0 5 R A B %‘\ﬁfr’%ﬂﬁ& WLEF IR R
B e %Xﬂ{iéﬂ,ﬁé;%éz CEE B B R AR T AT RE4E(P<0.05) ., FAA NYHA R egH &,
&£ LAD LVEDD ##9t & | LVEF % % AKX ; f2 7% BNP . miR-19a & X & # 9+ & (P<0.05), BNP 5
LAD LVEDD £ 2 %M E 48 % (r=0.382,r=0.358 P 34<0.001) , %5 LVEF £ 2 ¥ M fi #8% (r=-0.402,P
<0.001) , miR-19a 55 LAD .LVEDD £ 2 3 EA8% (r=0.415,r=0.336,P 34<0.001) , 5 LVEF 2 2 %
MR AE X (r=-0.392,P<0.001) , BNP ¥ #kdn k.o 52 & 5o Fh e M & a9 Faml a9 AUC 1524 0.753, 2P 3)
eIV T 69 AUC /A4 0.704, miR—19a x4k fn ko 3% B F o o 4k MR 89 Tl 49 AUC {84 0.838, =t
S AR IV TR 69 AUC 1824 0.795, &5 Fedn b & ) 3298 % 2 4F B fo miR—19a BNP RK-F¥ 75,5
BRI AKE EARX THEA SR TN BT,
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The Relationship Between the Level of MiR-19a in Peripheral Blood
with BNP and Heart Function of Patients with Ischemic Heart Failure
MENG Wengin, LI Caixia, YU Haixia, et al
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Mongolia Hohhot 010010, China)

[ Abstract] Objective: To investigate the relationship between the level of miR—19a in peripheral blood
with brain natriuretic peptide ( BNP) and heart function of patients with ischemic heart failure. Methods: Ac-
cording to the NYHA classification of heart function, 100 patients with ischemic heart failure were divided into
35 cases of grade II, 42 cases of grade III, 23 cases of grade 1V, another 50 healthy persons in the same peri-
od were selected as control group. Left ventricular ejection fraction ( LVEF) , left ventricular anteroposterior
diameter ( LAD) and left ventricular end—diastolic diameter ( LVEDD) were measured by echocardiogram, the
serum BNP level was measured by electrochemiluminescence immunoassay, real time fluorescence quantitative
PCR (qRT-PCR) was used to detect the expression of miR—19a in peripheral blood, Pearson correlation ana-
lyzed the correlations between miR—19a, BNP with LVEF, LAD, LVEDD, receiver operating characteristic
curve (ROC) was used to assess the predictive values of miR—19a and BNP for cardiac function classification
in patients with ischemic heart failure. Results: Alanine aminotransferase, aspartate aminotransferase, creati-
nine, urea nitrogen, uric acid and blood glucose in the ischemic heart failure group were significantly higher
than those in the control group, while hemoglobin and total cholesterol were significantly lower than those in
the control group (P<0.05). With the increase of NYHA grade, LAD and LVEDD gradually increased, LVEF
gradually decreased, BNP and miR-19a expressions gradually increased (P<0.05). BNP was positively cor-
related with LAD and LVEDD (r = 0.382, r = 0.358, P<0.001) and negatively correlated with LVEF (r =
- 0.402, P <0.001). MiR—19a was positively correlated with LAD and LVEDD (r = 0.415, r = 0.336, P<
0.001) , and negatively correlated with LVEF (r = = 0.392, P<0.001). The AUC value of BNP for predic-
ting grade III of heart function was 0.753, and the AUC value of BNP for predicting grade IV of heart function
was 0.704. The AUC value of miR—19a for predicting grade III of heart function was 0.838, and the AUC val-
ue of miR-19a for predicting grade IV of heart function was 0.795. Conclusion: The levels of microRNA-19a
and BNP in peripheral blood of patients with ischemic heart failure were increased, which were positively cor-
related with cardiac function parameters, and could be used as predictors of cardiac function classification.
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KM ERFEYHARBERENTERFZ —, 0
778 G A R R R A B, R R RS A
RREERTWHEEZRER, O/ FEBLELEIFK
HEZ BN M ARG — 2!, Bhlsh FEE
RHECHES S, BHFTERE, Bkt A0 fhs
TP TREAHF TG EARME XL, B A RHIK
( Brain natriuretic peptide, BNP) J& it F| 44 Ik % & J& 2
WHEMER & ,BNP K P ABE A ERBAE T ER
FEEMAX , KEFRAELELAS ) EBLW FH
BE WETHEEHEE DN ERNME . %/ RNA
(microRNA ,miRNA) 5 & i 48 ey % 4 3k B 5914 %,
BTN FBA NN LA M E KRR DB,
G A 9T, miR—19a 5 M4 i & 40 i 3 78 H 5% |
POl I =R NN | i 5 O i = I S - 1B N
K ORTETSOHEBWEE KRAX, BT M
RO, AHE R AT Bodn P h 08 B A A
# BNP .miR-19a K-F, 247 5 5 o o bty x &, 8+
MG RBBT FERE-—ENEE,

1 #ERE5FHE
1.1 — AR 22016 48 11 F £ 2018 4£ 8 A A K
B HEAT 36 9T By Bt P ) 398 B 100 ], H b B 57
], 4 43 ], i 34 ~88 ¥, F35(65.29+10.57) ¥,
AR Ty ik NYHA 2, Hoa 114035 ) I 4 42 4],
V2% 23 {5, s 0 5 20 1], 4 % AL AL 26 1A,
N BHF B AFTECHER BT HEED,
W®>18 ¥ m Ol R T, HRirE: R E
B LR S TR AR TE RS 0 B R DL R R
T BB FE T A R, FHI
] 7 A e BEAT AR B IE % 2 50 6, By B4, B
28 1, 4 22 ], 4 37~86 ¥, F I EH (61.47+8.
49) %, FIHEARAEZHARNEKARAR G, L5 F
mERER, AHREARFHERARERMBESE
R e v
1.2 #F G oh EARN . b AR 4 R EAEE R E R
TR, ELENE 3 KR FRNFHE, RMETEE
WA & F 4t i 2 %% (Left ventricular ejection fraction,
LVEF) . & Z 7l & 12 (left atrial diameter, LAD) . & % 47
7K K #] W 2 ( Left ventricular end diastolic diameter,
LVEDD) , FrH fefr 1 B Z M & 3 K, B-FH1H,
1.3 BNP KF#l. T EH RN LM EEREZERA
T H B A 7 A w g Kk AT 5 O 3mL, 3000rpm
B0 15min 4 % M % 5 K 77 T -20°C, fL 7 # BNP X
Fo g R EN T, % & KA 4 H 3 £

SV R B E BNP Ml %€ i 7| & ( % E Roche A ), 5 H
WA & AR VU B BEAT R AE

1.4 LB KO E & PCR(real time quantitative—PCR,
qRT-PCR) # | 4 J& M1 miR—-19a % 3 . % & mirVana
PARI S X 7| &4 B % RNA, FHRE X # F R A &
(PrimeScript First Strand ¢DNA) #E4T 3 4 ¢ L5 %
| miRNA qRT-PCR # | % 7| £ ( Taraka A 7] ) B & &
#EAT qRT-PCR R FL, 5|4 :miR-19a IE 1 5| 47 : 5°CT-
TCCCTAGGGGATTTCAGG-3 ", & 1 5| 4. 5 GCCCA-
CAGGAACAAGTCCTA-3-U6 i 1 5| 475 GGTGGTG-
GAGAACTCTTCA-3", & 11 5] 47 : 5"~ GAGCAGCGTCT-
TCAGGAGCA-3", R L& % ¥ 10pL:cDNA 1pl, E R
# 5] 4 % 0.3uL, SYBR Premix Ex Taq SulL, H,0 3.
TuL, PCR ¥ # 42 )7 40 T .95°C 1 % & Smin,95°C % &
155,60°C 3 K 1min,40 /> & 2, 72°C % # 10min, &
HAEREINEL, S B 2 E miR-19a By 48 3t
B, LU/ U6 RNA fEH W5,

1.5 S5t 77 3% . K Ji SPSS20.0 44 2k ¢ ¥ 4T 4 #7 .
Pra BAEHATES AL, T E B U FHELAT %
Z(xzs) ko, KA BIHER  RE, ZARRXAF £
AT, Bt — % T 8RR A SNKk—q A 56 5 3T 0% HH DA
BAED” k77, %A X K% ; Pearson 48 K T 2 H7
miR-19a #1 BNP 5§ & 3f 6t 40 X 4% 4% LVEF, LAD |
LVEDD # % % ; 5% % X & T 16 % 1E th % ( Receiver
operating characteristic, ROC) 5 # & T T 7 ( Area un-
der curve, AUC) ¥ f& miR-19a ## BNP 7& &t fn & & A
FEHEZ ORI RFT WD W NE, UL P<0.05, 4 F
FUHFER,

2 & R

21 WARFIERTE LR Sl ES f FBA 3t
Ay EH BMI H BB R ERLEZEE(P>
0.05), it B4 A H B A E AR
B REFE AR ODHEEERTHEA haka,
FEEE R F W T EA(P<0.05), Lk 1,

22 ARG E,FEHAFE QS ERME R K.
Bt mAMw, FF NYHA 4% &% LAD LVEDD #
% ,LVEF [£1%(P<0.05), % NYHA 2%t 75, &
# LAD LVEDD % #i 7 & , LVEF 3 # [# {% (P<0.05) ,
W& 2,

2.3 FREN T 4R A M E BNP miR-19a A F 1
BG4 A, F B NYHA 4% £ % BNP miR-
19a #7475 M # NYHA 2% 09 75 , &% BNP .miR—
19a & # 7+ 5 (P<0.05), W% 3.
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F1 FWABEEKRFRIILE] (xs),n(%) ]
T H Bt MG A %8 (n=100) B 4 (n=50) vX? P
B/ % 57/43 28/22 0.014 0.907
FH 65.29+10.57 63.47+8.49 1.058 0.292
BMI 23.54+3.16 24.26+2.57 1.396 0.165
i & & 136.47+17.23 145.46+14.07 3.194 0.002
EACE S 35.14+5.29 22.57+5.09 13.376 <0.001
A E AR T 33.27+5.08 22.13£6.55 11.466 <0.001
HLEF 83.54+17.48 67.59+14.43 5.570 <0.001
K& 4 7.85+2.04 5.67+1.24 6.936 <0.001
a4 447.59+86.38 285.67+64.26 11.724 <0.001
B B 3.74+0.57 4.52+0.78 6.959 <0.001
+ i = By 1.43£0.55 1.52£0.46 0.996 0.321
A% 6.23+0.94 5.21£0.72 6.743 <0.001
*2 BABERNEREHOBEILE (x£s)

4 7 n LAD(mm) LVEDD( mm) LVEF (%)
xR 4 50 33.59+4.64 47.49+4.38 59.64+5.64
NYHA II & 35 41.65+3.88 54.64+5.06 52.66+5.17
NYHA I % 42 43.49+4.07 59.18+4.13 43.57+4.06
NYHAIV % 23 46.18+5.34 66.43+4.58 36.59+6.45
F 59.877 107.219 129.104
p <0.001 <0.001 <0.001

R3 LAEEMFED BNP.miR-19a 7K T EL B (xxs)

A 7 n BNP (ng/mL) miR-19a
il 50 0.13+0.03 0.24£0.05
NYHA I % 35 0.48+0.13" 0.36+0.06 "
NYHA Il % 42 0.55+0.16"*  0.4020.08"*
NYHAIV % 23 0.64+0.18"*  0.45+0.09°*
F 125.298 66.717

p <0.001 <0.001

E. B, « P<0.05;5 NYHA Il & 480, #P<0.
05;5 NYHAII 2248}k ,aP<0.05
2.4 B0 B BNP miR-19a 5 0 o #8 5 # A
X M ; Pearson 48 X ¥ 247 & 7~ , BNP 5 LAD LVEDD
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ROC 2 #7 B 7~ , BNP 6 ofn P 0 3% 2 200 o d T 4 Y
T By AUC {8 4 0.753, % 1 # B {E 7 0.498, U 4
H 76.92% , 45 &M 68.57% , BNP & o M0 3 B

7 g IV R HN B9 AUC 1B 4 0.704, 5 & # i {5 4 0.

618, G R 65.87% =+ 1E 72.37%, WIEH3 A4,

%40

&4 BNP BERM DR EE OIS K ROC SHTER

W 45 AT AUC 95%CI PR Z %t P Rk
BNP 1T 0.753 0.656~0.833 0.049 5.132 <0.001 0.459
BNP # IV 4 0.704 0.580~0.771 0.066 2.735 <0.001 0.336

4 .
.
.
2t T T g
W2 M o W 0 02 o4 08 o 02 M [ o
mik-19a mR-10 miR-19a

o 20 10 3 =0 100

A 3 BNP xt#d ko 2 & 4574k R4 B 69 ROC #
LM

BNP

T

B 4 BNP x#t ik & & &4 O 3 ik IV A5 B 49 ROC
e

2.6 BNP x{ &k M08 3 B 40  8IF £ 4 8 . ROC
ST B R, miR—19a At 8k i PO 5 A FH 0 o i 4
T B9 AUC {E & 0.838, % £ # W7 {5 & 0.408, # R 1
H 75.15% , 45 7 P 91.43% ., miR—19a %t & o P 0 F
BF Ty IV AT 8 AUC 18 h 0.795, & £ 4% i (8
H 0.458 B K 73.91% , 4 M 83.12%, WA S,
He6.%k 5,

miR-19a

st

B5 miR-19a xF 4 fo bk % & F Sk [ RS b6y
ROC w1 & 5 #7

miR-19a

Wt

o 20 40 60 0 100
10095 53 1%

B 6 miR-19a 3t 4t f MO % B &0 2 48 IV R4 105 6%
ROC w1 & 57
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% 5 miR-19a BRI %0 5= BE O EER ROC ST &R
A I 8 AT AUC 95%CI IR 7 %t p AR
miR-19a 7 I % 0.838 0.751~0.904 0.039 8.638 <0.001 0.565
miR-19a 3t IV 4 0.795 0.703 ~0.869 0.060 4.913 <0.001 0.570

3 4t 8

R MR A E R RIS T A
Wl KA, BHE QMK E AT RSB CH D E R
K, EEHERHAFE, AIRFELCEFRRENS,
SEMERBETR AR, R E T, B E R
FEARETEL MEN U EKE RS FRE
FEROCEDRETMAM, RARLENARMO AR
ﬁg][ﬂo

BNP 2 8 % 0 4 b 89 % Bk, 2t B A — &
B4 KA R, T PR A 3 s R % A i 3R W &
BBk, ST RS M AT E S miRNA 73 4%
o L2 B A K o L 4 4 B A SRS IR T R T BE
M miRNA k3 7% T 85 L0t 24, BNP
AFEQCEEHAHEEZLEREMX, 5OH L
FERFEMX, TR LI miR-19a it KK #
8. ADRBl 250 A B WK £ F KA R BT
S8 R B B 30 ik e JE B ML miR-19a K P
BB I, A b M vE B miR—19a 7 1E 4 % % B A
RES, AR RERFE TS H FHEH L
EH miR-19a kA& TEF#, HM#EEH NYHA 2
oy FHE , B i iE BNP miR-19a % ik A F & #7 7+
B, A AT B BNP miR-19a 5 0 3h 8 5 # 48
# LAD LVEDD 4 E R EM EAM %X, 5 LVEF £ 2 &
M f A%, % % BNP .miR-19a & 3k A F 7 #8 5 0 3
AR K, E R A5 BNP miR-19a & 34 K F
ERME, 5 BEAE" KSR -5, # T BNP,
miR—19a 5 3k AP 74 4 S o M8 ) 298 B R 1 -
ERE QHBRANTMERZ —,

R R AN B8 N IS P Ol
miR—19a . BNP /K -F 8 5 % , 18 %X miR—19a BNP 7 f
XL P Ay 358 S T R R B A BT R
i, ROC &~ &I BNP xt 6k o M0 3 B 20 oy gt
M By AUC 1 0.753, 308 I #8 IV R T 6 AUC
B9 0.704, miR—19a xf &k i P& 3 & F 00 o 8 T4
T B AUC {7 0.838, X0 I 6 IV L F Il By AUC
8K 0.795, 4% 7, L7 miR-19a . BNP 7 f & & i %
NEQHELRBELBARZD,

LFEPTIR, B S 7 R B B M ¥ miR-19a,
BNP K F 5 RETERE k2 RETAR, T
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