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PPk O g3 S M)A miR-148a kK- 5 R5E -
DODIPREALD S AT R *
FARIE I R HB% OB B 3L
(PUAEH R M m B pe O NEE Bed &% 710004)

BE B TRMs ) %5 (CHF) & & id miR-148a A A KT 5 X R-F SHhfefe S ETMaI L R Fik: 82017 5 1
A ~2019 % 1 A& 30569 CHF %% 136 6], 4218 £ B A2 JEsm £ A (NYHA ) 2 58 52 3% %% 4 11248 57 4 1112 43
1A= VLR 36 4], 5% BF 5 K% F PCR A&l 7 miR-148a 49 £ ik , i ¥+ & s foA~% -1(IL-1) . & @ feh%& 6(1L-6)Fe it 78 3R 58 B
F -a (TNF-a) #94% R BERE 8 R X B, AR F BN if S EETMIEAR, TR0 LTHKRANNEZ
(LVEDD) 473k K £ d] [%/8 & (IVSD) 4k X A ¥ 58 B E(PWD) A Fi 334 (LVMI) , £ F 4} fn 53 (LVEF ) fo £ & & #14%
#(LVRI), & Pearson AR4EAH % & #4547 & miR-148a & kKT 5 d & K BT 8 F S BRI Meg L, LR CHF
%k F miR-148a & ik B RS I 6B I & M AR (P 3 <0.05), % 5 B F (IL-1.IL-6 #» TNF-a )7k -F#= LVEDD .PWD.IVSD,
LVMI [+ 7 #6428 9F % w9t &, LVRI Ae LVEF RS 2 88428 9F & @ AK(P<0.05), fe i miR-148a &k &5 ¥ B F . IVSD,
PWD #= LVMI £ #i 48£(P<0.05); 5 LVEF #= LVRI 2 EA8%(P<0.05), £Eif: 274 miR-148a x5 ¥ 5 CHF B% oy X B F
K S BN B EM K FRF D, R m i miR-148a 4 8 F A wk CHF B3R ey = €424,
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Association of Peripheral Blood miR-148a Levels with Inflammation
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ABSTRACT Objective: To investigate the association of peripheral blood miR-148a levels with inflammation factors, cardiac func-
tion and ventricular remodeling in patients with chronic heart failure (CHF). Methods: 136 patients with CHF were selected from January
2017 to January 2019 treated in our hospital, according to New York Heart Association (NYHA), 57 cases of cardiac function classified
as grade I, 43 cases of grade III and 36 cases of grade IV. The expression of serum miR-148a were detected by real-time fluorescence
quantitative PCR. The levels of interleukin 1 (IL-1), interleukin 6 (IL-6) and tumor necrosis factor-a (TNF-a) in serum were detected by
enzyme-linked immunosorbent assay. The cardiac function and ventricular remodeling index were detected by echocardiography: left
ventricular end-diastolic inner diameter (LVEDD), interventricular septum thickness of end-diastole (IVSD), left ventricular posterior
wall thickness (PWD), left ventricular mass index (LVMI), left ventricular ejection fraction (LVEF) and left ventricular myocardial mass
index (LVRI). Pearson product moment correlation coefficient was used to analyze the correlation between serum levels of miR-148a and
serum inflammatory factors and echocardiographic parameters. Results: The expression of serum miR-148a in patients with chronic heart
failure decreased with increasing cardiac function (all P<0.05). The levels of inflammatory factors (IL-1, IL-6 and TNF-a), LVEDD,
IVSD, PWD and LVMI increased with increasing cardiac function, LVEF and LVRI decreased with increasing cardiac function (P<0.05).
Serum miR-148a expression was negatively correlated with inflammatory factor, IVSD, PWD, LVMI (P<0.05), was positively correlated
with LVEF and LVRI (P<0.05). Conclusion: The expression of serum miR-148a is closely related to serum inflammatory factor levels,
cardiac function and ventricular remodeling in CHF patients, suggesting that serum miR-148a levels can reflect the severity of CHR
patients.
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10> 7755 05 (heart failure, HF ) =22 i T2 05 K S E00 01
ZHH I — R I MR B )2 e ZR G AR, 18k ) s
(chronic heart failure, CHF ) & K LA Fa e sl e AUEIE SAFETERY
D ITEIIRES RS TLO MBI 2R B, CHF )R
g A U EERY BB, IR D IR P AR R, 33— B Bl AR
5RIER N VI, 7 CHF BB, .0 WA 3Z 355 7T LA E
BRAE K F BB, 2338 1l ARG AR A 70 L, 5 50 LA
JIAE R FNEFHEAL , I L — A GG IR , 23200 J7 3 v e R fin
O, FEx CHF ™ S AR B T HER 73 U= 32 & CHF 1673
SRR EE A, miRNA 20 Il 8B 12 W BRI o8 ) — 3,
FE PR RN S R (87 R 2 A7, 2 VIR B , B A 32 3
FNRAREMN, BRI miR-148a 5 44E 2 i 25 YIAH I,
FEXTCNER T AR D, {H miR-148a &4 5 CHF B35 I35 48
SEEF CODIRERLO E R BUEA XM AERE . AR FE
WF5Y miR-148a 55 CHF &K V& SOAE A+ L DIREALL EEHAY
ZM R R, BEIRS miR-148a GE75 B CHF (25015 1™
ERRE
1 B 5FE
1.1 —Rg&EM

PEFE 2017 45 1 A ~2019 4 1 A EFR GRS & h gt

B3 1697 0 CHF BE 3L 136 £, HRHE3E [ 4] 2.0 W 2
2>(New York Heart Association, NYHA ).[> B RE 4322 B0 H 343

S 114 (57 41) 112K (43 ) FIIV £ (36 fi]) - Hohoa Tk 11 2%
25 M 37 ), 2otk 20 B, AR S 39~76 %, F-34(62.89% 11.17)
& s IRl 2l B 1k 28 ), &k 15 ], A #4 42~79 % 78
(63.10+ 12.14)% ;.00 INREIV S H 55 1 23 ), &k 13 ), 4Ei%
40~77 % ,F-34(63.24+ 12.58)% . —2IPER) AR L TG B
225 (P>0.05) e b, AT H il it BE BEAe B2 0 2 A i T
E11R i
1.2 NFOHERR AR AE

(DI AFRHE: 0 #RHE 2016 4F ESC 28 P00 )1 323812 W
RSP EEE, IR REAR ARAE AR A A 012 CHF B8R
0 L IIEE NYHA 532 I~IV4 ;0 {EEIHRRTERE 0 BF
MFBEEMEREA . Q)HBRPRHE 0 IfRFOEIR A1 &
50 At Rl 2R IKER AR 0 ™ B0 AR B R
5SS R WERR O AIUVREBE 05 2 1 il R S 30 IR
H50 Mg JHZE 5 AR A S SRR ;0 T E T AR
BT R MR TH L RGBSR R
1.3 Ak
1.3.1 RPN EE PCR {7 MF miR-1482 BikiLx R
HEIBITRTRYZS EANE Rk L, LA 3000 t/min, 4°C ) 55285 0
15 min, B FVER . A Trizol SEEEUMIE 09 .4 RNA i HL
B2 AE MR A B R SRaaUR) G0k RNA 3% 5%k
cDNA, LA cDNA Syt 47 SE I 298 % 2 5 PCR, 514 /551 Il
1,51 h A T4 TRARRA R4 . RT-PCR J [ %%
1::95 °C 30's FWiZs 1,95 C 10's 484,60 “C 20s 3B ,72 °C 155
FEM EEA 40 NMES . [ 2¢ T EARN R R,

% 1 RT-qPCR #5415 %
Table 1 Primer sequences amplified by RT-qPCR

Gene Primer sequence
Upstream primers CCAGCTCAGTGCACTACAGA
miR-148a
Downstream primers AGCAGGGTCCGAGGTATTC
Upstream primers CTCGCTTCGGCAGCACA
u6
Downstream primers AACGCTTCACGAATTTGCGT

132 miFERRERFKENRN REBERITIINESE
SREFRIK ML, LA 3000 t/min, 4°C Y554 25,0 15 min, B 15 .
it bV A5 WL AR A B B A BR A B A I A i TR B I
(ELISA )i & 43 510 1fiL 3% H i 2 AE R 1/ 2 1 (interleukin
1,IL-1) , 44+ & 6 (interleukin 6,1L-6) FI fift J& 31 4E A T -«
(tumor necrosis factor-o, TNF-o ) A T4
133 BEOCHERET R IE33 EH.0shEI (EETF]
ARG D)RE SO BRI, EEERE A E KRR
M4 (Left ventricular end-diastolic inner diameter, LVEDD) 4}
sk R ZE A BB 2 EE (Interventricular septum thickness of end-dias-
tole, IVSD) | &F 5K K /2 % J5 BE JE 2 ( Left ventricular posterior wall
thickness,PWD) . &= Fi 5% (Left ventricular mass index,
LVMI) , /2% 5} if 43 8% (Left ventricular ejection fraction, LVEF)
A5 == F M) 48 40 (Left ventricular myocardial mass index,
LVRI),
L4 Git=Hi%

{851 Graphpad Prism 8.0 §CHEATRCH A FEE T AMT. 4345

IESS AR ORI A AR 22 BB R E R o SRR &
T 22T EAT AR FL A, 1 FH Bonferroni Jy v A7 I 4 ]
L6482 i Pearson FRARAH G REIIHTAH S o KL 38 /K A a=0.
05, P<0.05 FHA N 2R A G2 Lo

2 BR
2.1 RNEDINEES S CHF B3 MiE miR-148a F1SSE EH F Rk
K

HH 3 2 W 0L, ARG IREST 4% CHF JR 3 174 miR-148a
BAEHNF FB K FA G R X (P<0.05), DINEEST SR
I AV 4% (1 CHF £ 3% 13 ' miR-148a i 3k 1T
G WERRL, AEFEF IL-1 . IL-6 Fl TNF-o (9% 252 11 9
BHEW B, FHORES YOIV CHF B3 Mg
miR-148a [ FFA/KF 8 FE T CHF 3%, 45E K+ IL-1,
IL-6 Fl TNF-o 7K 2.3 5 F I CHF B, 2ZR¥F5I#
B (P<0.05),
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%2 RAREIINEES SR CHF £ 5% miR-148a FIRFEE FKRFE(xt s5)

Table 2 Serum miR-148a and inflammatory factor levels in CHF patients with different cardiac function grades (xt )

NYHA classification of
) n miR-148a IL-1 (ng/L) IL-6 (ng/L) TNF-a(ng/L)
cardiac function

Grade 1] 57 1.58% 0.11 86.34% 15.93 97.28+ 28.31 3527+ 17.46
Grade III 43 1.34+ 0.17° 107.53+ 27.18* 119.12+ 18.48° 62.56% 16.47°
Grade IV 36 1.09+ 0.21® 131.43% 21.68® 142.53+ 21.35® 87.89% 14.19®
F value 65.45 48.80 40.45 117.00

P value <0.001 <0.001 <0.001 <0.001

Note: compared with grade II, *P<0.05; compared with grade III, "P< 0.05.

2.2 RELTHEES 2 CHF BEBAEOHEIER
% 3 Al 0L, RIELGIIRESr4 CHF B3 5 .08) B 4548
FRZERA G L (P<0.05),LVEDD . IVSD . PWD Fil LVMI

B0 D E 2> S Tt i T i, LVEF H1 LVRI BiC I B85 2T R
TMTREAR , 22 5 X047 e i 2478 L (P<0.05)

%3 REILINEES R CHF BHEBFOFHEIEIREL (ot 5)
Table 3 Changes of echocardiographic indexes in patients with CHF with different cardiac function grades (x* s)

NYHA classification
n LVEDD (mm) IVSD (cm) PWD (cm) LVMI (g/m?) LVEF (%) LVRI (g/ml)
of cardiac function

Grade I 57 48.58+ 6.23 0.95+ 0.12 0.86x 0.13 1.16x 0.19 51.12+ 4.23 1.07 0.08
Grade 11 43 52.34+ 4.72¢ 1.03+ 0.13¢ 0.96 0.07* 1.38+ 0.24° 45.83%+ 5.09* 0.94+ 0.12¢
Grade IV 36 56.83% 5.32® 1.14%+ 0.11® 1.07£ 0.15® 1.56+ 0.26® 41.03+ 4.98® 0.87+ 0.11®
F value 24.51 27.35 33.71 31.60 51.76 5.87
P value <0.001 <0.001 <0.001 <0.001 <0.001 0.004

Note: compared with grade II, *P< 0.05; compared with grade III, °P<0.05.

2.3 i miR-148a RZKFEMBFERERF. BAEOEHEE
RZEH X R
HIZE 4 mI0L, I miR-148a B IA &5 4808 1 (IL-1 |

IL-6 F1 TNF-a) /K -3 &2 11 #H 56 (P<0.05); 55 IVSD PWD F
LVMI 2 tH2¢ (P<0.05); 5 LVEF fl LVRI % 1F 465 (P<0.
05);%5 LVEDD JE5(P>0.05),

& 4 IiE miR-148a Tk kK F HRERF BHFOHEIERZ BHX R

Table 4 Relationship between serum miR-148a expression level and inflammatory factors, echocardiography indexes

miR-148a IL-1 IL-6 TNF-o LVEDD IVSD PWD LVMI LVEF LVRI
r value -0.652 -0.587 -0.823 -0.124 -0.528 -0.739 -0.638 0.593 0.487
P value 0.012 0.028 0.004 0.068 0.036 0.027 0.043 0.007 0.016
3 Wb NYHA 738 Z4exF CHF 7384, $3 B75 0 J1 i IR 1) 315 2

D TRV SR O RS540 S5 AR fh 5 [ O IE R IR 4R T e
(O ET TR D BE A& A RS, F bk 100 1 HE 52 B S B0 bk R 48
M TRIRFN 5| & B O ARG IR R R AE AR , I PR A TP U5 ) e
FR AR B0 Bt N 1408 AL AR A R LA 2 By 7 AR K
SR R L AET PRI 1) R IR AN T o0 T S0 SR B
AW JEGETT, K1k B F LA AT O 1 08 1) i
KB 1%~2%, For 70 25 DL 984 AR Rt m, it T
10%013, 3 [ B — TR A A 5T B, LI 50 2 K 50 % D) 4T
AFf CHF 8550 4.08% , Horh B M1 SR %k 7.19%, Lo it
)RR AR 2.22%09, W] I CHF & 2880 244 H 5 1 5™ T )
ONFE TR R 2 — o AR b i S R 41 240 R P 23 1Y

FEEENG O DI REZ BURBL 230 DU, X TR 7] 3o ) 5k
B BATAR R IR PR B o I PR s ) 638 73 2 2 B2 T 7
B MEE DR (8 238 ke A W D = i (H R OIER 2
FA A E Bt PILG, TR SBURE AR S L v 4 AL
Frxs CHF J& R LR 73 G A AR H E B2 R A (L
miRNA JE—Ff B2 22 AR IR IR S 5 /N7 1 LB
RNA, i3 i 5 T AN (47 SR F45 5 B 4 i 35 BT mR-
NA [ 3'UTR X, P45 5% S KP4, 3 B4R AR FE R WA
M RGP CLEIA 200 25 miRNA, EAT5.CHAEE
Ha) LRI SRAE S I L O LR S 406 3 25 22 Tl B R A
K, KBS ML miIRNA K50 T 5884 56, $7R
miRNA AT RECN U ) R85 (Y I T Ao 0017 miR-148a 7E/C L
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YUrP g EE R Ik, Yang KC 55 N d i RNA I #4977 76 R 3L
miR 707 e 8 RN IR T B, 1 50 A BIFoR 3R A0 T
WP RIALh miR-148a Fik i 2% T FE, #7R miR-148a W] fE
Z: 570 I3 P i AR ARG 2 IR S8 [ A 2.0 ME D2
fI NYHA 739 2455, 8§ 765051 miR-148a 7E CHF L 3ifig 11 4 -
IV B8 35 0 IS Rk K S s ke, JFERIHE & AT LIE R
CHF 53 (W MG AR o AWFIE 45 R o , CHF f85 1L
miR-148a {5 3k K - B0 ) A NYHA 53 2% Tt s il T B, 5
Yang KC % A1) RNA U745 FAHFF, 27K miR-148a & CHF
SRR 5&, PTAMEAHIKT CHF B s B i — 9615

RAE RS HIIIRTE CHF FUH B kA . BB H I
FR WU ST, O LRI AT 3K TL-1 IL-6  TNF-o 554 5E
PRI, e o ) AR LS B PR AP R L (B 3k B8 R E PR Y
Wm R XN O A A FER] B TL-1 ] DL i 4]
Na'-K'- = B [l 1 il 17 1 {00 JUL 20 I 9T 40 T S LT 4
JH BEAR LA 45 F120, IL-6 0] IR HEME 47 AL N T 1 e 3k
O AR LT AL , 38 7T LU 805 — Eb RS I mE o
WP, TNF-or 3B A0 300 1) O LSO 208 DG SR AL O JUL 20 P 505 5
iz, NI CWUE D REC2, 13 S AE Bl F B\ 2 20T
i CHF & Wil 1y — 2 8 25 br o ABFIT & B IL-1.1L-6 il
TNF-o {135 7K F-Ffi % CHF (OTHRE A nmiss i, 54
AP 45— BEAMMm G miR-148a (k7K T-F
I3 o RE R F (IL-1,IL-6 Fil TNF-o) KPR FAHSE, #R
miR-148a X} CHF B30E1H - HEHA —E NS E M E. C&8F
WFFE R miR-148a 5.0 WUARE SOW A DG, HALHI ] Be it
i #% K F «B((nuclear factor kappa-B , NF-«kB )15 518 [ [& (%
NF-«B $HE K (IL-1 IL-6 F1 TNF-o0) (Y 3RIA24, NI T 4
i DR BT 5 LR A S LT A O LI D g L BRI T
O

D E B Z CHF (AR IERHE, .03 BT LI L
o34 IE TS M4 / &7 sk DI RE AR Ak |0 28 AL S5 AH DG 3
br, 7E CHF (835 (2 Wi & 45 F 2L /E ™, LVEDD IVSD Fi
PWD & [ W0 3 T S S5 A i 1B s LVMI I LVRI S e i 2%
DEEM ARG, A5 % B LVEDD IVSD PWD Fl
LVMI B0 B 5843 9% It 1 7 &5 , LVEF 1 LVRI Fifi.0 B RE 43
KT MREAS  IE A5 Y CHF B35 B0 = A, HER
&L YU BE NYHA 3 90 T i in 2 o A BF 58 38 &k 91 If
miR-148a [ 3 ik & 5 IVSD .PWD #l LVMI 2 1 A 3¢ , 5
LVEF Ml LVRI £ IEAH2%. #2/5 miR-148a n]E2: 5 T CHF i
HHLETN , BT RMAUE T AT A LI, TR
miR-148a Ji7 FHU/NR /O S BEARH, 2D E Y Ik R BRI,
LVEF FEAR, HALHI T B2 miR-148a #3047 2253 2504
T AR R R 4 B Ras, AT ALK I B
(Transforming growth factor 8, TGFB) /Sy 2224 JE1G1L 5 H
AR TE AR, MAPK B30 O UE SEl i — R A5 Sl
Z 50 WU AL 28 FE AL ()3 AR,

25 LTk, AR L miR-148a 3R iA 58 5 CHF B35 & 4E
KV LOIIRERLL FEE A A O, S T CHF SR 19" s AR
B, ATRME Tt Ar CHF mif@ 8 1 IS 248 . BOKA St
FFRW] miR-148a 5.0 FHWA K, I HAEARIZE o & Ix

— R (AARTTEREA A B w5 AT B2 T2 1), 7 22

HENL— AN REL FTEPEAFIBE S — P B0 IE miR-148a 5 RAE

FLa FAGZ IR SCER, JFHE LT miR-148a T4l CHF

OYIRE T ~IV R 9 B
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