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[Abstract] Objective To analyze the relationship between serum miR-126, miR-222, cardiac function, and major ad—
verse cardiovascular events (MACE) in patients with chronic heart failure (CHF) and atrial fibrillation (AF). Methods 120 pa—
tients with CHF combined with AF admitted to the Cardiology Department of Lianyungang Hospital Affiliated to Xuzhou Medi—
cal University from January 2020 to October 2022 were selected as the AF group. According to the New York Heart Associa—
tion (NYHA) cardiac function classification, they were divided into Grade 1 22 cases, Grade 11 29 cases, Grade 111 26 cases, and
Grade IV 43 cases. Follow up for 3 months and divide into MACE subgroup and non-MACE subgroup based on the occur—
rence of MACE. 100 CHF patients without concomitant AF admitted during the same period were selected as the non-AF
group. Another 80 healthy volunteers who underwent physical examinations in hospitals during the same period were selected

as the healthy control group. Detect and compare the serum levels of miR-4126 and miR-222 in three groups of CHF patients
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with AF and different NYHA heart function grades. Analyze the correlation between serum miR-126, miR-222 levels and NY-
HA cardiac function grading in patients with CHF combined with AF. Multivariate logistic regression analysis on the influen—
cing factors of MACE in patients with CHF and AF. The predictive value of receiver operating characteristic (ROC) curve anal—
ysis of serum miR-26 and miR-222 levels for MACE in patients with CHF and AF. Results The levels of serum miR-26
and miR-222 in the AF group <non AF group <healthy control group (F#/P =277.894/<0.001, 410.653/ <0.001). The levels of
serum miR-26 and miR-222 in grades I, II, III, and IV decreased sequentially (F/P =147.517/<0.001, 115.625/<0.001). The
serum levels of miR-26 and miR-222 in patients with CHF combined with AF were negatively correlated with NYHA cardiac
function grading (r, = —0.501 and -0.496, P <0.001). During a 3-month follow-up, the incidence of MACE in 120 patients
with CHF and AF was 31.67% (38/120). NYHA heart function grades III4V and elevated N-terminal precursor B-type natri—
uretic peptide were independent risk factors for MACE in CHF and AF patients [OR (95% CI) =1.872 (1.381 - 2.538), 1.002
(1.000 - 1.004)]. Elevated serum miR-126 and miR=222 were independent protective factors [OR (95% CI) =0.679 (0.535 - 0.
862), 0.531 (0.379 —0.743)]. The AUC of serum miR-126, miR222, and their combination in predicting MACE in CHF pa-
tients with AF were 0.734, 0.741, and 0.839, respectively. The combination of the two was superior to their individual predic—
tive efficacy (Z=4.235, 4.136, P=0.013, 0.014). Conclusion The decrease in serum miR-126 and miR-222 levels in patients
with CHF combined with AF is related to decreased heart function and the occurrence of MACE. The combined detection of
serum miR-126 and miR—222 levels has a high predictive power for MACE in patients with CHF combined with AF.
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P JIE s I b 328 4 Ji Ry U JIE S50 1 2R B Bt
0> BB ( atrial fibrillation, AF) 2 CHF B3 & UL A0
R gL sl CHF 8825 .0 Dy g Ak, 50 3=
N RO I 1 ( major adverse cardiovascular
events, MACE) %& = X & &2 SRR HERR AL CHF
G AF B .OIREF B MACE 4= 19 ML bR
X PG B0 B OCE B AHOCHRIE TR SE , 2 PR SO A
F LML 425 T CHF &I AF ﬂ” e UM
¥ERX TR ( micro ribonucleic acid, miR) W] 3@ i i 4% £ fif
Bl 25 AF RAERIE . miR426 & —Fi il 8 4 1
TR ARIA miR , BEIE A 40 ) 145 0 B RE BREAr  1 RGA
Tﬂ]ﬁﬂluﬂnx'@fiﬁjﬁiﬁ%m - miR426 5.0 J1 58
AR A AL o miR222 J—fo0s 1
RGN R IR miR, GBI i 1A Y 2l 4 R DA A O
LA PE S B, miR222 5.0 Jy s vy /3 AF KA A
% BT CHF 4 3F AF S I35 miR426. miR-
222 5L IIRERN MACE B5C & , I FAIE CHEF &3
AF BHH) MACE AR R AE PSR BT .

1 #ARERZE

1.1 mAR®R %£H 2020 4£ 1 H—2022 410 A 1%
MBERLI M8 % = #s BB O W RHIGR Y CHF 5 3
AF H35 120 54 AF 41,5 76 6.4 44 5], 4% 36 ~
82(55.81 £9.65) %; CHF fife 1 ~7(4.87 £1.83)
A MR 24 E‘EEJ%TDA( New York Heart Association,
NYHA) IR - 19022 ], 1429 fi, 2K 26
i, IV 25 43 f5i); & 08w 1T 37 41, BE PR 28 i, &

CHF & 100 f hE AF 4, 5 63 i & 37 #i], 4E %
37~79(55.89 £9.04) %; CHF Jji 2 1 ~8(4.67
1.59) 4Fo I MBI e [ A {5 80 151 Ay ft R XoT
HEZH, 55 51 ) £ 29 fi); 4R 0% 18 ~75(54. 47 +8. 51)
Ao 3N AER LR Z R LR ITFE (P
0.05) , AW etk ZIxﬁﬁaﬁB%W%IzW/\ﬁiJ\
A E( XYFY2019-0648) |, % 58 58 )& S0 8] 25 014
ERIERE A
1.2 JRGIEEEARE 99 AbRHE: (1) CHF 2k S
% (& ) B IR R8T 18 5 (2019 4F) )Y B
SO FT IR AN SARAE RN KT S 45 & DL N AR —
4 QO NEEP Sk DI fig 5 @720 N E R/ B A2 0 s
P K: (2) AF 2WibrfES % (O s Bigh )2 1297 8 f
(2019 4F) Y- Zofha.ry v [ B B0 S I 0 L i B
TS EC 5 8 8l 0 L ] L RE S A 30 s; (3) I IR %
BEEEE o HEBRARE: (1) 1RAT R A8 25 03 1O R
AR CHE S AF; (2) GIF 2@ Mg A &
BPETEBA: (3) 2Pk 1 i g M0 T e Atk
KA (4) MR B 2L I 2 (5) RS ploged: (6) fF
CAERE (7) PR DIREA 4 (8) ok KB ML
975 T B8000 7 0
1.3 IR bR5 7k
1.3.1  IfiL75 miR426 .miR222 /KSR : Wi 4E g A
B ¥ I Rt SR X 2L AR ARG B 2 IS e Bk it 3 mal, 500
B2 M R SR FH S e 1 3 A il =X
9 ( RT-PCR) A 1L 7% miR426miR222 7K. Hik
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RN ] TRIzol 35 & [ H AL TAEY) TR I
) BeAnAa PR ], 585 B511321 ] 2 Bl 7 & RNA.
i B8 TaKaRa 395 553050 & ( W 1 E i 4 2R )R
FBR A E], 5245 RRO13B) #i B 4544 RNA ¥ % 5
cDNA 5 H RT-PCR R4 ( I A 1% RERHH A
FRA ], B Genesy 96T) -4 it PCR 17| & ( 9 B b
W HBEAEYFHCA R A F], 5245 RK02006) U] 45
ATY Y. Bl A TAEY TR L) BOa R
AT ARG VL U6 /NS . NZ: U6 51 S -
AGAAACACGTCTGGCTAGGAG3 . F g5l ¥ 5 -
GCATGAAGGCAAGTTGGGTAG3 ; miRH26 35|49
5" TGGCAGAAAACAACCTGAACC3 . FiiEal 4 5 -
CCTCAAACTCCAAAAGACCAGTG3’ ; miR222 i8]
Y] 5 TGATTGCACCCACCCTGTAG3 .\ Fiies| 4 5 -
GGTTCCCAGCTTTTCCGTTC3 " . J [ ja {4 FH 4k 25
pl,cDNA 1 pl. EFF5I445 1 pl 2 x Hieff® PCR
Master Mix 10 wl 58 F/K 7 pl; ¥ 9GRS 4 90°C
5 min ,90°C 30 s.60°C 25 s.70°C 26 s , 33135 k. %
2 AT 13 miRH26 . miR222 A%} ik & .
1.3.2 .OTfetaiil: irf 8 A Bk HAf 4155 E GE
INSHEIA P2 Voluson E8 8 235 #)) i 75 12 Wi {47 18
AL OB ERG I, W 13 Simpson 5 & 28 0 2 5 100 47 %%
(left ventricular ejection fraction, LVEF) \ZE.[>E 475K K
I N 42 ( left ventricular end diastolic diameter, LVEDD) ;
FFABER B REE 23 18 Rk i 3 ml f A 270 B
A= PR B AR A BR 2 ) B b 0 fe e 2 ik 1) s
N KugHT A& B B 40 bR 1K ( N+terminal pro B type natri—
uretic peptide , NT-proBNP) 7K,

1.3.3  fiJg K4rdi: CHF 3f & AF B3 e Ja it ]
R A SRR R 7 T 3 AL BT R I TR
H B R, BEVTZ RS N BT & 2023 4FE 1 H 8k
"= MACE; MACE A 45 40 71 3 58 A B« ™ B O AR
H OB O TR T e i i A P | 2O UL BE
A5 KRR KR MACE 43 MACE W 41 f1 4E
MACE W41 .

1.4 itk #H SPSS 26. 0 Giit 2@k i 47
BARAL L THEORHLUREER (%) R, USR]
X K (B I Y KR s A5 A IR A T R
Phxxs FRx,2 A FLBCRA ¢ K g0 AL IE « A2 5)
ZH B BRI F RS ( BRI 2R T 25 50 4) , N 7
FeAECR H LSD #5530 AR IE A AR TR R, M( 0, ,
Qs) T, LWECRH Z K5 B3k FH W 43 2854 4k
J5 ) Cochran Armitage #4655, CHF &I AF fB#H
I3 miR426miR222 7KF-5 NYHA LI RE S AH

KR H Spearman AHICHE 3 #r; CHE 5 3f AF 83 1%
) MACE 5% i R 2R HI 2 &R Logistic 11197047,

F4l LIAb g 22 [R5 B G I T A5 Y ( Log P AR

1135 miR426 \miR222 /K F-%f CHF 43 AF £ % 5
MACE 1 #0255k F 32 180# TAERFIE( receiver oper—
ating characteristic, ROC) fiZk/r#r. P <0.05 HER
At B Lo

2 & R
2.1 3 4175 miR426. miR222 /K L& I
miR-126 .miR222 /K F AF 40 < 3E AF 40 < {5 X H 4

(P<0.01) , )L 1.

R 1 EEXTRA AE AF 40 AF 251135 miR426 .miR222 7K
W (x+s)

Tab.1 Comparison of serum miR426 and miR222 levels among
healthy control group, non AF group, and AF group
H % miR-126 miR-222
fd R R 20 80 1.45+0.34 1.11 £0.18
JF AF 44 100 1.27 +0.28 0.86 £0.15
AF 2 120 0.67 +0.16 0.48 +0.15
F 1§ 277.89%4 410. 653
P1{H <0.001 <0.001

2.2 K[A] NYHA .OIJRESr 9% CHF 57 AF B35 107
miR426 .miR222 /K-F 3 ML {H miR426. miR-222
AT > Mg > MY > NK, ZRWAESEITFE X
(P<0.01) , L2,

%2 A NYHA 030 8402 CHF &9 AF M % Il 3% miR-

126 .miR222 /K HUEL (2 +9)
Tab.2 Comparison of serum miR-426 and miR222 levels in CHF
patients with AF and different NYHA heart function grades

NYHA .0 Jj R854, 111%% miR-26 miR-222
1% 22 0.89 £0.09 0.69 £0.10
% 29 0.75 0.04 0.55 +0.05
%% 26 0.67 +0.06 0.48 +0.05
IV 43 0.50 +0.09 0.33 £0.09
F 147.517 115.625
Pl <0.001 <0.001

2.3 AF 454k AF 40 Difgdebr b AF 41 LVEF
X F3E AF 41, LVEDD . NT-proBNP & F3E AF 41( P <
0.01) , L3 3.

2.4 CHF &9 AF g3 I3 miR426.miR222 7K
5 NYHA LUIRE A EPE  Spearman A 56 1 43
Miigsx, CHF &9 AF B3 [ 7% miR426.miR222 5
NYHA I BEAr g A4 (r, = —0.501. —0. 496, P
#7<0.001) .
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2.5 2 WABRHIGIRE R L Wi 3 4,120 £
CHF 4 3f AF 3% % = MACE 38 f(31.67%) . 2 i
ZH R PR ) AR S IR S RS S S O S 251 O
WBC. Hb. ALT. AST. SCr. BUN. [fiL £5. IfiL £}« APTT.
LVEF.LVEDD [, 2 R85 5 (P >0.05) .
I MACE 740 855 CHF Ji F2 . NYHA 43¢ 11 ~ IV 4%
IM% . PT. NT-proBNP & F 3F MACE i 4, miR-26.
miR222 /KK THE MACE W4H( P <0.05) , L% 4.

2.6 CHF & 3f AF % &£ MACE ) Z A & Logistic
[HHT DL CHF &9 AF 3% &4 MACE 4y A48
(A 217 /R 07) UL RS R P <0.05
i H R A2 AT 2 A& Logistic [0] 194047, 45 5 i
77%: NYHA 0 IRE4r 29 ~ IV 4% NTproBNP F+ 5
CHF 431 AF g3 %4 MACE #9727 fE k6 R 2%, ifi v
miR-426 i miR222 F & W S A S R4 R (P <
0.05) , W3k 5.

R3 AF 4 59F AF 4O IhHEFRFR LR

Tab.3 Comparison of cardiac function indicators between AF group and non AF group

i H %R LVEF(x +5,%) LVEDD( X + s, mm) NT-roBNP [M( Q, ,Q;) ,ng/L]
4 AF 41 100 45.60 +2.77 55.78 +3.49 888.35( 571.48,1595. 88)
AF 4 120 39.13 £4.38 60.44 +4.57 2290.39( 1 204.77,3 118.02)
FAE 12.780 8.573 7.028
PAE <0.001 <0.001 <0.001
£ 4 9 MACE T4 & MACE 721 53 I PR R} Fo i
Tab.4 Comparison of clinical data between non MACE subgroup and MACE subgroup patients
mH 3F MACE W41 ( n =82) MACE .40 ( n =38) NC/ZE PAE
53 % 54(65.85) 22(57.89) 0.708 0.400
ks 28(34.15) 16(42.11)
A% +s, %) 54.74 +9. 44 58.11 +9.82 1.796  0.075
CHF Ji#( & +5,4F) 4.59 £1.78 5.47 £1.80 2.510  0.013
WA (B %) ] 26(31.71) 14( 36. 84) 0.308 0.579
A B %) ] 9( 10.98) 9(23.68) 3.289  0.070
A IAE (B %) R I 25(30.49) 12(31.58) 0.014  0.904
T R 18(21.95) 10( 26.32) 0.277  0.599
1= 1 INLE 11(13.41) 7(18.42) 0.510 0.475
NYHA D IfERg [Bl( %) 1 1 ~ 1% 42(51.22) 9(23.68) 8.056 0. 005
I~ IV 40(48.78) 29(76.32)
FAZ55 0 B %) ] B SZAABH I 54(65.85) 31(81.58) 3.108  0.078
ﬁﬁ?ﬁ;ﬁ@% LR 50( 60.98) 21(55.26) 0.351 0.554
JHe LR 16(19.51) 9(23.68) 0.147 0.701
LSRN 46( 56. 10) 22(57.89) 0.034 0.853
TG A WBC [M(Q,,0;) , x10° /L] 13.76(9.34,16.57) 13.90( 10.17,18.33) 0. 869 0.385
Hb( % +s,g/L) 115.04 +21.23 110.80 +17.88 1.066  0.288
ALT[M(Q,,Q;) ,U/L] 57.35(34.65,89.97) 55.85(38.88,93.69) 0.835 0.404
AST [M( Q,,0Q5) ,U/L] 89.97(53.11,136.18) 101. 83( 65. 88,139.33) 0.970  0.332
SCr( % %5, wmol /L) 83.48 £17.22 83.61 £15.80 0.039  0.969
BUN( x +5,mmol /L) 5.11+ 1.49 5.48 + 1.34 1.307  0.194
IML5E( % + 5, mmol /L) 2.55+ 0.27 2.57+ 0.95 0.105 0.916
144 ( % + 5, mmol /L) 137.25 + 4.04 133.32 +12.44 1.902  0.064
I8P [M( Qy ,Q3) ,mmol/L] 4.33(4.07,4.68) 4.58(4.28,5.41) 2.835 0.005
PT[M(Q,Q;) .s] 15.00( 12.00,17.00) 16.00( 14.00,19.00) 2.904 0.004
APTT( X %5,5) 28.83 +2.83 29.05 +3.09 0.385 0.701
LVEF( % +5,%) 39.64 £4.46 38.04 £4.05 1.887  0.062
LVEDD( & + s, mm) 59.90 +4. 60 61.61 +4.34 1.931 0.056
NT-proBNP [M( Q, ,Q;) ,ng/L] 1 866.89(821.81,2 751.66) 2 901.45(1958.43,4 040.04) 4.369 <0.001
miR426( & +5) 0.72 £0.15 0.56 £0.14 5.549  <0.001
miR222( & + ) 0.53 £0.13 0.37 £0.14 6.120  <0.001
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#5 CHF A9 AF & & MACE (£ R £ Logistic [A]1554)1

Tab.5 Multivariate logistic regression analysis of MACE occur—
rence in patients with CHF combined with AF
8 B1H SE{H Wald{§ P{8i OR{E 95% CI
TR 0.171 0.076 5.016 0.025 - -
CHF fRfE K 0.081 0.043 3.602 0.058 1.084 0.997 ~1.179
IRz =1 0.025 0.053 0.220 0.639 1.025 0.924 ~1.137
PT 7+ 0.056 0.038 2.156 0.142 1.058 0.981 ~1.141

NYHA 23811~V 0. 627
NT-proBNP F}55  0.002
miR426 F}&  -0.387
miR222 7+&  -0.633

0.155 16.287 <0.001
0.001 5.227 0.022
0.122 10.103 0.001
0.171 13.636 <0.001

1.872 1.381 ~2.538
1.002 1.000 ~1.004
0.679 0.535 ~0.862
0.531 0.379 ~0.743

2.7 i miR426.miR222 7K E15iil CHF 491 AF &
Z&H: MACE FUZEEE 224 I 7 miR-426.miR222 7K
SEHN CHF & 01 AF 3% kA4 MACE (1% 5E ROC Hf
2, IR 2 R AR ( AUC) SR 7R 11Ys miR-26.
miR-222 K ZHEA M CHF 53 AF ¥ &4 MACE
) AUC 435914 0.734.0.741.0. 839, — H B AL T4 A
BTN BE( F] DeLong ¥4 X H 22 5 AT AR (Z =
4.235,4.136,P =0.013,P =0.014) , £ 6.8 1.

RO ML miR-26 . miR-222 RP-Fiill CHEF 59 AF 835 A2k
MACE f2BEs B
Tab.6 Efficacy analysis of serum miR426 and miR222 levels in
predicting MACE in patients with CHF and AF

b5 cut-off AUC(95% CI) PR FERE ABIEH
miR426  <0.65 0.734(0.501 ~0.947) 0.763 0.695  0.458
miR222 <0.45 0.741(0.497 ~0.959) 0.711 0.732  0.443
ZHFWEA -0.54 0.839(0.720~0.931) 0.842 0.817  0.659

T B N AR AR A BB L Tn( P/1-P) BEAL( J0H $) 3+
(EHR

B 1 i miR426.miR-222 KF-Hil CHF G Jf AF 835 &k /E
MACE ) ROC &
ROC curve of serum miR426 and miR222 levels predic—
ting MACE in patients with CHF and AF

Fig. 1

303 i

CHF FZLil i {8 iF O WLEF 4 Al B M2 244
O B A S B0 b s R R A B A S, A
A& AF, AF 233 b A F 0 5755 A o0 B U 4 72
SRev U Bl 3k T R I8 4T 2 AL S S AR T — 2B BRI CHF
BFOTIRE, 3 AH B AR DT B0 M A PR 0 3k 5 2F
J&' . CHF &3 AF R ALAEMIE L I RE AL , ] i
RERFAR O MR ZR ML DR 5 | kS0 B PN LT VR AR TR B it A4
S 2P WURE B e P I 2 v S5 4 ZE 0 XU L
HMACE /%00, B RFE " . Bk, 34
5 CHF &9F AF B 0 INRELL Jo 5 MACE R 4EA X
LS AR R, X 48 I R BBl MACE & A& Filel 36 i
F T HA TR Y.

AF (9 % A AN 4 JB 52 5 22 IR R i S R i
O WA AT 3 0.0 5 A HOA R 2 AF KA b E %
o BHLAE BEAL 2 — , R SN RE G 375 0 LA B 04
TR RO WUEF L, PR 0 D A S B AR &2
UTAERFE £ W, miR E h— 2540 HE 3k 4w #5 RNA, B
TR IR R SN ~ s g ) HE, A S AL
25 AF kA RE"™ . miR426 260 T A4 @ 1k
9q34.3 [ Hy—> miR, PR R S 1 3R 08 T A5 P9 2 4
J, I e 40 ) A 2 R B 1 R R EPTR
L 5 R LA D B 2 80 IR L5 A4/ T PRt
TE U 7 5 vy~ O WIURE B8 46 O I 45 955 995 P A5 AT 12 BF
e BRAESEE s I Y Y miRH26 kAR L
U R AL IOURE FE R BRLA O JILET 44k, 2 2 2 R0
WA 4EAb A Ji o RIS A A58 08 L N K AE 40 i miR—
126 FEIRAETM CHEF £ 250 1L 55 50 FE T2 KU
miR-222 J&f; T AJL Ak Xpll. 3 [ #—> miR, F¢ 5%
5 T L2 A « 10457 1 IULZ0 MM« A 1 400 2500
WA, AAEEROIE REEPIERT o TR
FeFWI miR222 A AEE i 10 2k A e s AL TR
BRIk R W Y IS e W £y
YERT, [F] B 3 fig 38 2k 4 i) Wnt/ B8 SR8 L e fb A K
PRl -3 / B} SE BT [ 22 05 538 B3 AL , 41 D PR s
F0 S B B RO WUEF 4o Lu 251 530 JE PR
R & B, 0 1 5y A 9 AF B I K miR222 %
T S B . R AFE WA Bk
Br & B, miR-222 A5 ) 0 3 ZE )« O JUREZE 2500 1L 45
B M . SR % F miR426.miR222 5 CHF
A1 AF BFE O IIRER MACE 1906 2 0 A AT Al .

A GERL s, CHF 4 9 AF (3% I3 miR-426.
miR222 7K FREAR L 3¢ S5 BEAE R 0 4R 8 45 S ARSF 5 i
15 miR-426..miR-222 /K V-ffiF NYHA 0D B4 38



SEMER 2R 2024 4E 1 HE5 23 B4 1] Chin J Diffic and Compl Cas, January 2024, Vol. 23, No. 1

e D5 .

T AR, EL I35 miR426 . miR222 7K 3 F 55 2 3T 0]
MACE &4 (A AR 37 & . 3X 6B 1LY miRH26.
miR222 KV CHF 5IF AF B35 0 I e
YIAHSG, IF Has3ihn CHF & 91 AF 35 3k ) MACE (1)
A o 43 HT B R AT g2 I3 miR-426.miR222 3
BA Y4 E A 6. 17 miR426 .miR222 /K-
[ AR R N Y e il W X 2 S R e L F A
TAERR E LBE 3506/ 26 1S B Wt/ B A 1 7%
A R B /B R0 B R R W (55 L A2 i 0 L
YA T3 AR N, g — 25 /0 O HE Hl B AN EE O
By WAL AR, S B00 D e R L2 AR T3 iIn MACE %
PR o ASHIFSY 45 55 %, NYHA O3S 2 T
~ VAT NT-proBNP J} 5 24 CHF & 3f AF 3% k&
MACE {257 fa R R 22, LR R i) fig 2 NYHA .0 D RE
439% F1 NT-proBNP i 55 3R 7 f8 % 0 D g 8 22, [H it
MACE &A= XU 8 o H HG R = ZAK5E B BRI 44k
ot NT-proBNP Fiiiil] CHF 5 Jf AF & 5 , (HHAZ 52
MR R 2, TN AL R AEAE — 8 Jm BRI VE miR-
126 .miR222 /KE7E 0. 65.0. 45 W Fiill CHF 491 AF
B & MACE [ AUC K 0.734.0. 741, B4 15000 (1)
AUC 7 0. 839 , #2755 A5 T I 448 5 — 48 A LI 255 fi
FEo 1 H LS miR426. miR222 7K 5F- 1] fE i &y CHF
HIF AF B3 K& MACE (55 BY B0 48 b, HLEBCA K
I I 3% miR426 \miR-222 /KF-RELR TH A8 -

2z | FTR, CHF 49f AF B 113 miR426.miR-
222 KT R, & MACE & A= (% 0 57 52 Wi (X, 1L 7
miR426. .miR-222 /KFHe A fiiill CHF & AF $ 3%
MACE 3L HE4E R -
B 25 22 A VEE 75 ORI 25 vh
e & T Hk A

E R WM 5 R, TR R R SRS L 18 S0
UG AR R AT R, PR A i S G

R ATLL: PEATGET M 22 R I OFFE R, o il 2
& B SCH
S 30k

(0] e AP S 0 4 5 4 5 2. o I I 5 £ 5 2 41
2021 MEEE [J]. O R B G 2022 ,22( 4) : 20-36,40. DOI:
10.3969/j. issn. 1009-816x. 2022. 04. 002.

[2]  Farmakis D, Chrysohoou C, Giamouzis G, et al. The management of
atrial fibrillation in heart failure: An expert panel consensus [J].
Heart Fail Rev,2021,26( 6) : 13454358. DOI: 10. 1007 /s10741-
020-09978-0.

[3] Li Z,Zhao H, Wang J. Metabolism and chronic inflammation: The
links between chronic heart failure and comorbidities [J] . Front Car—
diovasc Med, 2021, 8 ( 1): 650278. DOI: 10. 3389/fcvm.
2021.650278.

(4] VERA. /N RNA 760 B @i sh i g iF et e (0], KR 2%,

[10]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

2022,51( 10) : 17834787,1793. DOI: 10. 3969 /j. issn. 1671-8348.
2022.10.035.
it gt W8 , 3 Bt miRNA 15 3y Jikookg e B8 £k 48 A AL ) AT 5 0F e
[J]. drE e 4 42 75,2019, 35( 20) : 2544-2549. DOL: 10. 3969 /
j. issn. 1000484X.2019.20.021.
Wei XJ,Han M, Yang FY, et al. Biological significance of miR-426
expression in atrial fibrillation and heart failure [J]. Braz ] Med Biol
Res,2015,48( 11) : 983-989. DOI: 10. 1590 /1414 -431X20154590.
MRIEHS , XA microRNA222 760 LB H G P BT sT vk (U]
H FEBE R 95 2% 35, 2017 ,25(6) = 565-568. DOI: 10. 3969 /j. issn.
1006-6187.2017.06.018.
HABBR RSy AR S e il at PR S B B 0 43 %
AL IR RIS AR R (2019 49 LT]. shAE R R 2L,
2019,18( 10) : 936-947. DOI: 10. 3760/cma. j. issn. 1671-7368.
2019.10.008.
TR 2y PR AR S Rk AL AR 2 S SR R 4 00 45, 45
O RS IR (2019 4F) [T]. ARl BE U 2% A,
2020, 19 ( 6): 465473. DOL 10. 3760/cma. j. cnll14798-
20191118-00838.
PN, AR5 BT, 4. 0 T S s P 4 OB L LS 2
ET T BB RO S AR K R O 0 b B AN RO U S ) 50
MBS [T]. AR A B2 2 B i, 2021, 21 ( 14) = 2753-2757.
DOI: 10. 13241 /j. enki. pmb. 2021. 14.033.
A RALHE MR O B3 B 50 1 2 LA R BRI
(7. e #4238 ,2021,25( 2) < 174477, DOI: 10. 3760 /
cma. j. cn. 113859-20201022-00272.
Li H,Tian X,Ruan Y,et al. Asiatic acid alleviates Ang-I induced cardi—
ac hypertrophy and fibrosis via miR-426/PIK3R2 signaling [J]. Nutr
Metab ( Lond) ,2021,18( 1) : 71. DOI: 10. 1186/s12986-021-00596-7 .
Namino F, Yamakuchi M, Iriki Y, et al. Dynamics of soluble thrombo—
modulin and circulating miRNAs in patients with atrial fibrillation
undergoing radiofrequency catheter ablation [J]. Clin Appl Thromb
Hemost, 2019, 12 ( 25): 1076029619851570. DOI: 10.
1177/1076029619851570.
Qiang L,Hong L, Ningfu W, et al. Expression of miR426 and miR-
508-5p in endothelial progenitor cells is associated with the prognosis
of chronic heart failure patients [J]. Int J Cardiol,2013,168( 3) :
2082-2088. DOI: 10. 1016/j. ijecard. 2013.01. 160.
Wang Z,Wang Z, Gao L, et al. miR222 inhibits cardiac fibrosis in
diabetic mice heart via regulating Wnt/B-catenin-mediated endothe—
lium to mesenchymal transition [J]. J Cell Physiol,2020,235(3):
2149-2160. DOI: 10. 1002 /jep. 29119.
Lu Y,Hou S,Huang D, et al. Expression profile analysis of circulat—
ing microRNAs and their effects on ion channels in Chinese atrial fi-
brillation patients [J]. Int J Clin Exp Med,2015,8( 1) : 845-853.
DOI: 10. 21203 /xs. 2. 15759 /v1.
W B W T O, . TS BTk a0 U FE R
B miRNA SIS A [T, A [ 24 30 2 5 4%, 2021, 37 ( 5) : 673-680.
DOI: 10. 3969 /j. issn. 10014978.2021. 05.015.
Moghaddam AS, Afshari JT, Esmaeili SA, et al. Cardioprotective mi—
croRNAs: Lessons from stem cell-derived exosomal microRNAs to
treat cardiovascular disease [J]. Atherosclerosis, 2019, 285: 19.
DOI: 10. 1016/j. atherosclerosis. 2019.03. 016.

( Wk FA: 2023 —09 - 11)



