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O i 8 Al 385 LS miR-29b Fil miR-135b /K F-3 3k 50057
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W E: BW MES 5 HF (atrial fibrillation, AF) & # fo i #0424 82 (micro RNA, miRNA, miR ) -29b #=
miR-135b #9 %A Tk, R FH KL L CHEFENRERFIE ARG LRN* 4, FTiE ®IK20194F 7 A ~ 2022
F7 A TN TARERS &8 WAAEIRS S T T HIE ARG IT 69 AF B4 (R4, n=158) AR R Mkiba) i
Bk (sFPR2e, n=126) . H4E AF B 20—l R A A IS4, RN 8% K2 & PCR 40 £ iF miR-29b F=
miR-135b AAxF KL K P, KA % B & Logistic @2 54 AF B2 K )g L L 09 %vh B 4; 44 X F T4/ (receiver
operating characteristic, ROC ) # 2% 547 sz 7# miR-29b F= miR-135b 7K -F 2+ AF £ KRG L L eg M M8, & F dr
(area under the curve, AUC ) Y& R0 Z ¥ th, £5R  S5afmBarkss, J#4) 4 F miR-29b (0.64+0.13 vs 1.04+0.24)
F= miR-135b 7K -F (0.45+0.08 vs 1.00+0.14 ) ¥ Ak, ZFHA %4 FEL (217916, 41.604, 3 P<0.05) ; 51k
AR, 34 A4 f i miR-29b (0.51+0.11 vs 0.76 £0.15) F» miR-135b /K-F (0.34+0.07 vs 0.55+0.09 ) 3
Blk, ZF A% FEL (=11.896, 16314, ¥ P<0.05) . BRI A A, F A4 A S5 MNE (4534+3.56 mm vs
35.23+2.89 mm ) F=dn ik B2 (uric acid, UA) K (478.15+68.45 pmol/L vs 421.75+61.76 wmol/L) ¥ 7+&, ik
miR-29b (0.54+0.12 vs 0.72 £ 0.14 ) #= miR-135b /K-F (0.36 +0.06 vs 0.53 +0.10 ) 35 &A%k, £ A it 5 &L (+=19.702,
5.441,8.584, 12.642, 3 P<0.05 ), Logistic 13 5 #7 %7, £+ B A 12( OR=1.603, 95%CIL 1.054 ~ 2.439 ), UA( OR=1.527,
95%CI: 1.202 ~ 1.939) , miR-29b ( OR=0.657, 95%CI: 0.515 ~ 0.835 ) = miR-135b ( OR=0.318, 95%CI: 0.141 ~ 0.719)
KER Y AF B H ARG A A% aBAE (3 P<0.05) ; fiF miR-29b F= miR-135b Tl AF & & 4504 sk A )G £ 40
AUC % #1 % 0.843 (95%CI: 0.783 ~ 0.902) , 0.901 (95%CI: 0.852 ~ 0.949) , Z X F L% 5] 4 043 F= 0.64, K
JE 571 23 65.1% 7 80.2% , 4% 7 /£ 5 7] A1 88.9% 2 91.7% , ¥ FH B A FRM R JG A 49 AUC # 0.947( 95%CI: 0.914 ~ 0.981 ),
FRHEFo b FJE SR A 90.75%, 83.1%., Z5IE  feiF miR-29b #» miR-135b K-F R % K ik 5 AF &4 5 4 e fe A2 A
M A AT £, —HBATM AF E5 ARG L LA — 2 HHE.
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Abstract: Objective To observe the changes of serum micro RNA(miR)-29b and miR-135b expression in patients with atrial
fibrillation (AF), and explore the relationship between their expression and the degree of atrial fibrosis and recurrence after
radiofrequency ablation. Methods A total of 158 patients with AF hospitalized in the Department of Cardiovascular Medicine
of Cangzhou People’s Hospital from July 2019 to July 2022 and treated with radiofrequency ablation (case group) and 126
healthy people who underwent physical examination meantime (control group) were selected, the general clinical data and
biochemical indexes of AF patients were collected, and the relative expression levels of miR-29b and miR-135b in serum were
detected by real-time fluorescence quantitative PCR. Multivariate Logistic regression was used to analyze the influencing factors
of postoperative recurrence in AF patients. Receiver operating characteristic (ROC) curve was drawn to analyze the predictive

value of serum miR-29b and miR-135b levels for postoperative recurrence in AF patients. Area under
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the curve(AUC) was compared using Z test. Results Compared with the control group, the levels of miR-29b (0.64 +0.13 vs
1.04 £ 0.24) and miR-135b (0.45 £ 0.08 vs 1.00 + 0.14) in the case group decreased, and the differences were statistically
significant (=17.916, 41.604, all P<0.05). Compared with low fibrosis group, serum miR-29b (0.51 £ 0.11 vs 0.76 + 0.15) and
miR-135b levels (0.34 + 0.07 vs 0.55 + 0.09) in patients with high fibrosis were decreased, and the differences were statistically
significant (#=11.896, 16.314, all P<0.05). Compared with the non-relapsed group, the left atrial diameter (45.34 + 3.56mm vs
35.23 + 2.89mm) and serum UA level (478.15 + 68.45 . mol/L vs 421.75 + 61.76 p. mol/L) in the relapsed group increased, serum
miR-29b (0.54 £ 0.12 vs 0.72 + 0.14), miR-135b level (0.36 £ 0.06 vs 0.53 £ 0.10) were decreased, the difference were
statistically significant (r=19.702, 5.441, 8.584, 12.642, all P<0.05). Logistic regression analysis showed that left atrial diameter
(OR=1.603, 95%CI: 1.054 ~ 2.439), UA (OR=1.527, 95%CI: 1.202 ~ 1.939), miR-29b (OR=0.657, 95%CI: 0.515 ~ 0.835),
and miR-135b (OR=0.318, 95%CI: 0.141 ~ 0.719) levels were the influencing factors for postoperative recurrence in AF patients
(all P<0.05). The AUC of serum miR-29b and miR-135b in predicting the recurrence of AF patients after radiofrequency ablation
were 0.843 (95%CI: 0.783 ~ 0.902) and 0.901 (95%CI: 0.852 ~ 0.949), the optimal threshold was 0.43 and 0.64, the sensitivity
was 65.1% and 80.2%, and the specificity was 88.9% and 91.7%, respectively. The AUC of postoperative recurrence predicted by
the combination of the two methods was 0.947 (95%CI: 0.914 ~ 0.981), the sensitivity and the specificity was 90.75%, 83.10%,
respectively. Conclusion Abnormal expression of serum miR-29b and miR-135b levels was related to the degree of atrial

fibrosis and the recurrence after radiofrequency ablation in AF patients, and the combination of the two has certain value in

predicting postoperative recurrence in AF patients.
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B (atrial fibrillation, AF) & 8K i,
SR PR 18 UL R PO R H i M AT T
REANG . WA S a2, S5 ™
FAYHAAE P 6T AF B9 &I HLE T R A
ZED USRI\ BE AL =i EE DN F 3 NI e i 3 i
AR G P BT, JRYT AF B R BT IEA 2
PIPRSHIRYT . AMRFFE ARG AA o b AN
AR FEIRT YRR LEZYNRYT | AR ARG P 2T,
AT DL e A R R A SO, R R RYIE B
it 73 W (BSHRTERAR ARG B AR, P E N
AT, KL, FIH S AR S x5t T
T i il A — B I R S Sl IMEZ R R
( microRNA, miRNA, miR) J&—Ff/NgIE g% 15
HUEE RNA, 21 ~ 23 MR, 7efkskia i sim
FIRKF P, miRNAs FE4IIE s . IR & & A
FEPIR I SR o RS EEAEI Y AR
B, miRNAs A G850 MEF4E4b A 5= 7, miRNAs
A FH 00 B ST 2 200 B 5 80420 T T 4 240 e Py 17
7% ™. miRNAs 1] ZEAR[RIAY S 5.0 S5 Bk
25 AF AL 4k, & F miRNAs 5 AF ¢
AP ROk L P, HHRTET miRNAs fI#
I8 5 50T R AR R 5 52 % A S AT 5T A A AT
BB, B, ARSI AF £ 107 miR-29b
Fl miR-135b 1Kk, FF43 17 miR-29b Fl miR-135b
B8 5.0 AT 4Efk M AF 5B SHE R R 5 52
RN, BTN AF 5 ARG & & A4
Yibs G 0 SR AEES AR, WIS AF B
5 o
1 #REFHE

1.1 AFRx% YEE20194E7 A ~ 20224E7 AT
YN TN BB BE O IV N RHE BEi2 TR I 32 S
AAIAIT ) AF 235 158 61 i fia ) , Hoh Bk
82 i, Lotk 76 B, FIAEWY 67.23 5.1 %, Hik
Jit 5 $5 % (body mass index, BMI) 23.53 +3.12 kg/
m’, PAFRE: OBFEFFE AR DA AL /Ui
CHBLE) T8/ AF ZIWRiE " QIR TR 5E
R, HEARGORICHC . HERRARME: OB E (B
MR AE YR E AT . R E R
O MARTE SR S 5 4k 4r B0 QR %
3o G R AR B AR AR, PR R AR S
HAT ISR . 2 pr B T0 . =l . AR
PRl QL HL R 2 i &, N REHE 7 bl
Vit R o i R A BeAARAS i fidt 3 126 451 ( X
ML), Hoh Bk 62 6, ik ed i, FH4ERE
68.29 +4.85 %, BMI 23.46 +3.10 kg/m’, WiZH—ik
PR 22 R G E R X (f=0.001, 1.377,
P>0.05) . AWFRAEARBEE AR ot (F
fit5: 20190522) , WZHAZIREH LB MIERZE .
12 MELXA  HSL 71804 H s AL (7T
P REEYIHR ) . ABI 7500 & qRT-PCR Y ( 3£
F ABIAH] ), RNA 2B (P8R G /RBHE ) |
Wi SR & ({5 [E Qiagen 24 H) ) , SYBR Green
Master Mix (2 x ) (JLitfHEAYREARAF ) |,
HD6 # o 25 8 72 W7 R 48 (i 2% Philips A ) o
1.3 Fi&

13,1 — e gerhlicsE: WENTH AF BE ABLEH
— PG R TR BRI | AR | PRI AR WL
WEPRI S . JeE 0 5 S T o
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132 MEARE: REAREARANE RS ENN
ik i Sml, K Y % & 30min, 3 000r/min & 0>
10min, B EVE, 43% TJCW EP &, T -20C
UK ORAE, FREIU
133 AAbFEArE: FHIHER S, HD6 # (4
22 PR I2 W JR GRS R Y 20 3 I i B
(left ventricular fraction, LVEF ) . Z&.0» 5 W15 %
Bhs SR A A 2 A A A S0 7 A8 25 A 25 I I
( fasting plasma glucose, FPG) . X% 5 H - IH
[& /% (low density lipoprotein cholesterol, LDL-C ) .
puiIEl £ (total cholesterol, TC) . = @t H
(triglyceride, TG) . % 2 MR 2 3 5% % i (alanine
aminotransferas, ALT) . []& &R & L5 5 i
(‘aspartate aminotransferase, AST ) | IILJLET ( creatinine,
CR) . JRM (uricacid, UA) FlfiJRZ (UREA) .
1.3.4  IfiL7 miR-29b Fl miR-135b 5 : R HH SLhT

EIERE i PCR AN 7% miR-29b Fl miR-135b 7K
o i B RNA FEIBGRHR A A5 B8 0 5 S B 7
S RNA,  JR e Fov B Al i, e 0 5 S0 &
PRAE AL B30 5 5 8 cDNA, & LY cDNA {17
F -80°CUKA . A LAY cDNA A EfT S} 2¢
e R ARV (qRT-PCR) , & ABI 7500
I qQRT-PCR A5 11155 miR-29b F1 miR-135b AH %
FKRAKFE, WSENH K U6, 51kt
Jam BigAE TAY TRARA SN, 51975
L3261, 9865 i PCR U 1k % 45 20 ul: cDNA

(50 ng/ul) 2 ul, gRT-PCR # | {i ] SYBR Green
Master Mix (2x ) 10 ul, PCR | F % 51 % (10
pmol/L ) 4% 1 ul, Jil ddH,O % 20 ul, W FEF A
95°C 5min, 95°C 15s, 60°C 45s, JZJii 40 MEHIG,
FEBIE, KA 2749 5 miR-29b F1 miR-135b
FEPR ARk

*x1 miR-29b, miR-135b #1 U6 qRT-PCR 5| #1531
HIK L4 T4
miR-29h 5-TAGCGGCCGCTGCTGTTGAC-3 5-ATACGCGTTCCGAGGCAGT-3"
miR-135h 5-CCAGGCTTCCAGTACCATTAGG-3’ 5-GCTTATGGCTTTTCATTCCT-3°
U6 5-CTCGCTTCGGCAGCACA-3’ 5-AACGCTTCACGAATTTGCGT-3’

1.3.5 DA 4efb BRI . 158 9] f 3 Yy kAT 5
G 7RIS N1 NI NS R QTN Y 7 NI S - N N
SEL AL PIR . RS, SR E S K
Tk, BRIk R BENLEC 10 S E s s ey, Il E B
APREF e T AR, TR RS RS2 (collagen
volume fraction, CVF) . R #& AF & & .0 i 44 4
CVF P38, BB S ibdl (n=77) UK
HAYEfbz] (n=81) .

1.3.6  FlV5: e BEAREHIT NI 6 > H ks,
Bl 7 AR ECE T2 B AT . IR AR
JERPAH 1R, 5 BE A DR R Sl s 5
O E K 240 i8S HIEL. B R E ARG 34>
Hzs FE, 24h S50 B EHE S = 30s 1955 8l

Pl i, MR HE AF B RE L, SN E RN
(n=72) FRE KA (n=86) .

1.4 it 454 RA SPSS 13.0 ettt 8 i 17
BAREHT, L0 TR + ARifE2E
(x+s) ik, 0B HECRHBSTFEA ¢ ks 1t
BRI, “H R (%) 7 Fow, 4 HECRH
RITKE . RHZMHE Logistic [MIH50#T AF 4
RIgE KW AR, ZiXE TAERE (receiver
operating characteristic, ROC ) HH £k 73 AT Il 7 miR-
29b 1 miR-135b 7K-F-XF AF H# HIA 5 & & 5
MW, M T (area under the curve, AUC) [t

BRI Z K. KB /K ME o =0.05,
2 HR
2.1 BB4H L5 %45 40 75 miR-29b F= miR-135b 48
PR GA KT SXTHRAIA L, AF B A LTS miR-
29b (0.64 +0.13 vs 1.04 + 0.24 ) F1 miR-135b ( 0.45 +
0.08 vs 1.00 +0.14 ) (AN} FIRKEFEAL, 2HFE
Bt #E L (=17.916, 41.604, ¥ P<0.05) .
22 KRR B g E B F o F miR-29b Fo
miR-135b At & ik K P rbsx S4B & L
B, T AR AL RE Y 0L miR-29b (0.51+0.11 vs
0.76 £0.15) , miR-135b (0.34 +0.07 vs 0.55+0.09)
FHXTRIBACE AR, 22 7 EA G L (=11.896,
16.314, 5 P<0.05) .
23 AF BF SRR ARG L AME5 R M6 R
A A WK 2. HSARERANE, BERHANLE
LW UAKCE I, 25 B A50T2#E X (3
P<0.05) , HAbIG IR GR 2 5 g2 5 L (3
P>0.05) .
24 H K45 KH KA ME miR-29b 2 miR-135b
FERFER SREKRAME, &&AM G
miR-29b (0.54+0.12 vs 0.72 +0.14) , miR-135b
(0.53+0.10 vs 036 +0.06 ) F #H XF 3¢ 35 7K F %
I, ZRHAGIT#5E L (=8.584, 12,642,
P<0.05) .
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x2 SERESRERAGKERLER 0 (%), (xzs5)]
% 5 x4 (n=72) RERA (n=86) ty P

a5 41 (56.94) 44 (51.16)
% 31 (43.06) 42 (4884) 2 o
FiE(5) 67.34+5.24 67.14£5.00 0.245 0.807
PREAER (ke/m®) 23.75+3.54 2335+2.23 0.863 0.389
AR 40 (55.56) 42 (48.84) 0.709 0.400
R 23 (31.94) 21 (2442) 1105 0.296
BEIRAR S 12 (16.67) 15 (17.44) 0.017 0.897
EOART 14 (19.44) 13 (15.12) 0.518 0472
FPG (mmol/L ) 621+ 1.15 6.14+1.06 0.0398 0.691
LVEF(%) 5023 +321 5823 4.12 1.677 0.096
LN (mm) 4534 £3.56 35.23+2.89 19.702 0.001
LDL-C (mmol/L.) 297086 2.81£0.64 1.339 0.183
TC (mmol/L, ) 3.88+1.16 378+ 1.08 0.560 0.576
TG (mmol/L ) 153+045 151036 0.310 0.757
ALT (UIL) 2647 +5.14 25.17 +4.89 1.636 0.106
AST (UL) 28.14+5.67 2945 +5.47 1.474 0.142
CR ( wmmol/L) 78.76 +20.17 7447 1845 1.395 0.165
UA ( pmolll.) 478.15 + 68.45 421.75£61.76 5.441 0.001
UREA (mmol/L.) 1045 £2.46 983+2.11 1705 0.090

2.5 #wm AF &% RJg Z A4 Logistic % B & 547 HI miR-135b iy F A8 i, 17 Logistic Bl 9437, 45
W 3, DL AF SB35 SHAT0H RlOR 5 72 5 52 %k R IR7R REw, 0P EE. UA, miR-29b il miR-135b
i (Z&=1, #=0), AL HERKE. UA, miR-29 J= AF BEAREERKMEMEE (¥ P <0.05) .

*3 AF BEHIERMAEE XM Z E X Logistic B35
A B fH i OR fif 95%CI Pfg
b AR 0472 0.214 1.603 1.054 ~ 2.439 0.027
UA 0423 0.122 1.527 1.202 ~ 1.939 0.001
miR-29b -0.442 0.123 0.657 0.515 ~ 0.835 0.001
miR-135h -1.415 0416 0.318 0.141 ~ 0.719 0.006
2.6 275 miR-29b Fll miR-135b # AF & % 419174 max
kA LA T AT ULPE 1. miR-29b Fl i
miR-135b Tl AF 5 % 44500 il AR 5 & % (1) AUC 2 =ame
5% 1 4 0.843 (95%CI: 0.783 ~ 0.902) , 0.901 .
(95%CI: 0.852 ~ 0.949), miR-29b 1 miR- s
135b 564 W 19 AUC fc K, 4 0.947 (95%CI:
0.914 ~ 0.981) , RSN 65.1%, 80.2% Fll .
90.75%, FESEEEANIH 88.9%, 91.7% Fl 83.1%, '
HA R GHmmmE. — & KE5 % miR-
20b, miR-135b Hop AW L4 2% 5 T 40 15 % X P
(7=2.288, 1.493, P=0.135, 0.022) . 1 I miR-29b, miR-135b il AF SBE S

HERARFELZK ROC Hik
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3 it

DS (AF) A SLEVERAE R e YO
Bk, ATRETCAER B B | WP R M D S A
Ko AF AT REFEA P E AT RAE, 450 1550 |
XS, BEEARESEUET: 1Y, FRERAR AF &
WK A 0.77%, BEE WL B K AF A9 B0 K% i
Fhn U SR AR LG R L AF 3697 BB A 5K
MFBz—, SRMARJG & K& AMRKIK & F LI K TAE
B DL ], AR SCHE o X AF SRS 1L miR-29b Al
miR-135b [R5, Atk BTN AF £ S0
AR 5 52 & AN

AF JB 350 b 45 40 5 S8 58 YRR A K o0 B £ 4
o 0o D £ Y AL RIS I ST 2 A 1E 0 B L]
HTRR, I 0 B LD r e T 2 4 3
AT B0 WILR] 5 Hh A [ 28 2 1) 15 SR 1 B A3 2
VAL JEAR HEHES AL 1Y miRNAs 7] X £ Ff e
95 B 4 M 348 e A Ae E AT R 4 U AR g R,
miRNAs 75 AF 0 & A AW AEEH, 5
Birh, miRNAs 25 B H A 454 B H9, miRNAs
()5 H 2R B AT B AR 2 e n U, HAN
s WV RE 5% J2 W, miR-29b 7E AF H 35 (1.0 5 21 41
Joots s AT AL A0 b 3K T R, 0 i £F AL R
FENE, YU 45 "B 5E £ B, miR-29b 38 i 1
I BB ) a1 (collagen type I alpha chain 1 gene,
COLIA1 ), IT B - o 10 COL2A1 AT B it Jit - e 1
(COL3Al) WA BT, 54 4y it
R RS R R, B s (non-
valvular atrial fibrillation, NVAF ) B 45 il miR-
29b k35, H miR-29b (%K BAK, NVAF (¥
S KU 0B o B A A AR PO B 9T R W, miR-
135b 7E Z Fle i h 2 5 %38, miR-135b 760K
W M A % 0 LR (arrhythmogenic right ventricular
cardiomyopathy, ARVC) 138k [k, ROC 43 #r
FW] miR-135b 5 ARVC £ 3¢, WANG %5 PUif5E
miR-135b 76 K Bl AF U4V Rk TIH, 5 KRH
DA K. DL EWFSE YR IS miR-29b F1
miR-135b 5 AF 850 VA 1) e A R S G R B V)
AW 58 L 7 miR-29b Fl miR-135b 7 AF B
HIZER KR T X IR AL, LR O WLEF e AR )
i FEA, 4278 miR-29b Fl miR-135b A fiE 38 2
Z 5.0 WUET YAk s 0 B 4584 SR 580 AF 19 &
L IR, D miR-29b AT O B UL
L7 TASK-1 #3818 #3% , miR-29b o A] i i miR-
29b-VEGFA/TGF- B i 7& F5 Bl it J& v & 4% 8 B4R
AP 2 miR-135b AEAEIH] TGF- B /Smads i i,
T 3] 1 2 2 A A0 B 1 . UL 4 40 i 43k
R JE TR, 00 B LT defb, DA 4% s

P B HEE WEAE TR0 AF B S0 fl

RIGERGMA R, KIE KA L0 WAL

UA K- TRE RZH, 7R 7.0 5 WA H UA K

FrlfE S AF EE ARG 2 A K. #E—2 Logistic

ZHEE A LI, 7205 AR, UASELL

Lz miR-29b, miR-135b [ /2 AF [ S5 HH AR

JEE KRB R, $278 miR-29b Fl miR-135b AJ

RETE AF [ PBUH AR J5 52 & i A v R 4P 4

o B4, A SCH ML miR-29b Al miR-135b Fi il

AF 85 SHIUH A S B 2 19 AUC 73514 0.843,

0.901, —FHWEA TN M AUC 0923, $i7m £l

1fiL 7 miR-29b 1l miR-135b I Fiil] AF &8 #% AR J5 &

KA R R BN ALRE . #oxT AF S L3 miR-29b

I miR-135b 7K - 4 AG A 0TI IR, R Tt

AF BERIR K
Zi LRTIE, AF M miR-29b Al miR-135b

KR, 5 AF B0 5 £ YA RE B B S A3

HBAR G R LML, X AF BE ARG E A B0

TR E . AW P A BE DT B, ARSI

BE VT UG R O HERR AR, I SR T S K

BE T IFIR]IF IR BEAS B, X IL{E miR-29b I miR-

135b /K225 AF SBF ARG S K 1 i K HRT BEIL

AT HE— 2T
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