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[(FE] BHH #HiT8 BFEREZARG-AR 6 F X RF4HS 533 (AF) & & 55005 ik KJg 5K &9 T
MWAE, FHiE #2225 1 A2 204 5 2 REZR S RENAHBES E RN MERAY AF 22 (AF 4. 0=
166) Z B #i4d A H (ST BA =100 AT L, REEITE AF A GTEL . ¥ AF 250 A RE L AH
Fxm, Kk AF BE50— G ARTHAMX EREIIF., RA RT-qPCR &0l # & 8 B,-AR mRNA A48 5
RiERF, RA S AE logistic @AM AF RE LKL B & R A LR F T2 (ROC) ¥ £ 5 4 B;-
AR mRNA A8*f £ X K-FFM AF L LML, SR HMHERRERT 9 AN AL 166 4] AF ®H 5 & 12 4],
HREH25.3%, SRAKR MM, L LB EHH sST2.IL6. £ ENZ(LAD) K-FHRH &, £ F A %t
FENX(P<<0.05), LK B,-AR mRNAMMREKFHTFARLAA, Z2F AL FEXL(P<0.05, 57
% logistic ® )2 5 # % 7, LAD.sST2.1L-6.8,-AR 2 AF KRG Z X 84 % £ B % (P<0.05), ROC ¥ & %
Mr4ER 27 .3;-AR mRNA A8 xd A A K-FFm AF ARG LA 9w & T EARA 0.884(95%CI:0. 794~
0.975,P<C0.05), & AF &H K7 B,-AR S K-FEREX B HIMH s RE L LA X .B,-AR T AN AF &
R F IR,
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Predictive value of preoperative B, adrenergic receptor expression
level in peripheral blood lymphocytes for recurrence after atrial

fibrillation radiofrequency ablation study "
ZHANG Zisang sSWANG Teng ,YE Fei ,2YANG Xinyu®
(Department of Cardiovascular Medicine , Kunshan First People’s Hospital ,
Kunshan , Jiangsu 215300,China)

[Abstract] Objective To investigate the predictive value of B;-adrenergic receptor (8;-AR) expression
levels for recurrence after radiofrequency ablation in patients with atrial fibrillation (AF). Methods Patients
with AF who underwent their first radiofrequency ablation in the Department of Cardiology from January 2022
to February 2024 (AF group,n =166) and healthy individuals undergoing routine medical check-ups during
the same period (control group,n =100) were selected as study subjects. Based on whether AF recurred after
the procedure during follow-up., AF patients were divided into a non-recurrence group and a recurrence group.
General clinical data and relevant laboratory indices of AF patients were collected. The relative expression lev-
el of lymphocyte 3,-AR mRNA was measured using fluorescence real-time quantitative PCR. Multivariate lo-
gistic regression analysis was used to identify risk factors for AF recurrence after surgery,and receiver operat-
ing characteristic (ROC) curve analysis was employed to evaluate the predictive value of B;-AR mRNA ex-
pression levels for AF recurrence after ablation. Results After 9 months of follow-up post-radiofrequency ab-
lation,among 166 AF patients,42 experienced recurrence,with a recurrence rate of 25. 3%. Compared with the
non-recurrence group,patients in the recurrence group had significantly higher levels of sST2,1L.-6 and left at-
rial diameter (LLAD) ,with a statistically significant differences (P <C0. 05). The relative expression level of 3;-
AR was higher in the recurrence group than in the non-recurrence group,with a statistically significant differ-

ence (P<C0.05). Multivariate logistic regression analysis showed that LAD,sST2,11.-6,and 3,-AR were inde-
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pendent risk factors for AF recurrence after surgery (P <C0. 05). ROC curve analysis indicated that the area

under the curve for B;-AR mRNA relative expression level in predicting AF recurrence after radiofrequency

ablation was 0. 884 (95%CI:0. 794 to 0. 975; P <C0. 05). Conclusion

High preoperative expression levels of

B;-AR in AF patients are associated with recurrence after radiofrequency ablation,and B;-AR can serve as a

potential biological marker for predicting AF recurrence.
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> 5 B 8l (atrial fibrillation, AF) & IIfi )R T/E
B UL O R R LR AT DT 2R LAY b H A
WE L E RN T R E T P RO I ERNE
ARG ot R A R S B RS I . AT B & Bk
KR RFREE ETE, Wi E] 2050 4F AW kAT fE A
it 7200 07 AF BEY . AF AR Z KK E N
F L ALFEAE RS P L ORI T BE U E R IR R SR
FCy J7 32 oy, 3 S8 R T80 T 1E 5 1.0 by i AR R
s, RETEE EAE T E R AT BBLE K HA
I7 AU T 5 KR L B H AT AF 89367 (LR
Tl L LA AR R IR R B A I KA. R
5 AF ML MIIET: RARE R .

YT AT 25 PSP AR, 4b T 3R 25 WA )7 0
Hb AN P S 45 il R (radio frequency catheter ablation,
RFCA) T80 8 2 £ 2R ikt . WF5E €W RFCA
Je—Fhie A HAR T U0 AR B 25 IIRYT ik nlRess
YR v I R B EERY . BSR RFCA VAT
S5 AH AR S5 A 10 B SR AT 2 R A P 14 11 R M
B G BEREW L IEARE 1AENLAH 30% ~50% 1
BEHH AR Z £, HIL. R RS ARG B A
B EACIRTT SR B — 52 A R 1

BB MR Z K (B-adrenergic receptor,-AR) J&
O BEDHAE ) T B AT N, B AT B-AR F k2
3 FP B-ARCELEE B, B, M B, WARD™ . 78 A A H A
LY b L B -AR B, -AR 7 18 75 .0 JIE 25 ¥4 A1 2 i
Jr AR AR R4 ESE . 1996 4F, A HTE AR
DHETERE P E R AT B,-AR, A B & B B,-AR #£ 57
THE G BARIE S B -AR F B.-AR KA, B,-
AR AU LA 55 CH ey 1L 7K | 725 B I 56 O 7 55 38
IS Bz e L E AN E A K SR AT
FERWLB-AR 1E AF B &4 KB REREMT .

AR M2 A A IS R B, AF R E A1 JE i gk
EL 40 M B5-AR ik KSE T . B,-AR Al RE & A
AF % A2 KU B — A4~ 31 8 00 45 bRt L SR, o6 TR
i B,-AR Fik /K5 RFCA J5 & & KUK 2 8] 1 5Bk
ARG . K, A5 5 7 2 8 R Al B,-AR %
IBAKCEFE T AF B8 #2532 RFCA J5 & & W iy
5 s DT A7 166 PR T4 5 48 L 2 30 ) 3 R s & &
A | A A AR AR 36 7 SR W
1 #ENEFHE
1.1 —f&F#

atrial fibrillation;p,-adrenergic receptor;radiofrequency ablation;postoperative recurrence

PEHE 2022 4E 1 H & 2024 4E 2 A A B0 L R
WA Y 166 Bl AF B35 4R b 0F 58 X 42 (AF 41) , Hrh
581 #il, 2 85 Bl s P IJ4E S (58. 31+9.23) &, K
PIE i RFCA #EATIRYY . MR B E AR5 &
W AF Z R K NEEHAMKE KA. AR
MR ES SO B 2 W AE T h EE R B2
WrAr e, H 12 S B0 oL E B 24 h 92O L AR AT 2
H AF. HEBRFRME . (D BEHEA RFCA JRI7 L (2)
25 % B I 43 0 (left ventricular ejection fractions,
LVEF)<50 %% 5 (3) ¥ # (<<6 A~ H) A I A4 # 28
B s () A 220 s I M B 3 5 (5) 0 LI BB 3
6) HUARBR I RE T HE R (DA E B e~ 4
R (8) T e AR K .k BRUIR] B[] AR B AT g
FREVRAG: HL45 S 15 % 9 100 B 3238 3 1 S % BE4 L v
B 53 B, 2 47 B,V AR (57, 67£10. 02) %, BF
FEXT G 5850 A B R 2 2 5 AR5, AR5
O3 5 A B 16 38 22 01 25 ik ofE (FF it 5 . TEC-SOP-
007-A07-V4. 1),

1.2 7%
1.2.1 ALiAbks

R T R G EE AF BRF LR, @
FRAE WY PR 0 LU s Rn BE A sl R Ol R L BE R O L
D) .

1.2.2 ShEHEEES

2B BRI AF HE SO E 8 K A
0 2 I U BE 22 00 i N 4% (left atrial diameter, LAD)
K LVEF %28,

1.2.3 fig ¥ #¥4r

TRTTHT >R FH I A= 6 40 A ASORS: 00 BF 5% % 42 1 v
ALT,AST.TC.TG.LDL.Cr 23545, R 4 H shi
s ASCRGE 00 1T 75 T 9 A R R AR B 2 F] H (solu-
ble growth stimulation expressed gene 2 protein,
sST2) 7K. R4 A sk 2 % 65 5 43 B AR I i
i 1L-6 /K,

1.2.4 B,-AR %931 44 &,

b AR A W w1 R A B,-AR . B-actin JiE
HEI# 5], B,-AR. B-actin FE K 5| ¥ ¢ 51 WL 3% 1,
16 R 2 2 B AR R R K ¥ A, IFF —20 “C I
M.

1.2.5 $PAmME @y E
B ABEIE K B 7E 25 BRSO e bk Ak e i
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5 mL MEPRAS, Bl B M5 S5 R FLU PBS 3 )
REWS., EH—RETMALS LREA RS
A FEUI U0 L 400 G 4 5 VA i 4 P R T SRR TR A T 9 A
TE 15 CHBEF LA 1 800 r/min KB 35 min,
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o T AR B s SRR EL A, A 4~ 5
AT PBS IS IR A) . 76 4 ‘CHEE FLL 1 500 r/min
KAEEL 7 min, B0 2 0, AR FRME 3 h
P52 B

®1 B,-AR.B-actin E E 3| 4 /5 50

N 75 18] ¥ (5" —3") P IR (bp)
B,-AR T AGT GTT CTC CAG GCT CTG TGG 21
% 1] GGT AGA TCG GAG CCA TTC CA 20
B-actin iF 1] CCT GGC ACC CAG CAC AAT 18
JZ 1) GGG CCG GAC TCG TCA TAC 18
1.2.6 % RNA #IE cDNA 4 & 9 AF O B 4h gl sl B po O R . B B

TRIzol ¥ 2 B4 25 15 31 A9 R B 40 g 2 RNA; fif
FHEe P23 NG BE 31U 5 RNA Y BE K 46 BF , B2 5R F A
FRAS I I BE (A g0 050 ) 1. 8~2. 0, cDNA 4
Z M TaKaRa 2 ®1AF & W45, f 1% cDNA {23 T
—20 CUKHi % H .

1.2.7 RT-qPCR # ) B,-AR mRNA #8 ¢ % i& K F

RT-qPCR [ [ 7E 25 pl R (R & k47, Bk
AP E W T W AR PR B 95 °C L, R4k 6 min; fifl
JE AT 40 NI, BEAIE IR ALHE 95 CAEME 12 s A
62 ‘CiBk/HEM 40 s, HDIRAEHANERZ 3 WIFIT
B, L Ct fH R, Bractin WA S, B,-AR mR-
NA X RIEKTFEH 2 2 FRR,

1.2.8 @ A#khF M RFCA

BE AR O RITE 20T I EZ A s
RO ol R A DLHE R O o A . AE I bk o
BT K A SRR S5 R L AT B 8D B 2 L R CAR-
TO = 4 bR F G044 2 A2 O B H Al S0 A A L 3 47 5L
Jiti 5 Rk R 25 i i 228 a5 A LA i 5 Jok 12 3K 1) 5E 4 1 XL
ML BEBDIR A . XTI AR BAE R B E R 5 HEAT
FWHLARIT ELE 1N H DR F Ml 5. & 22 3 4
H 10 IR R AR D BE ST B i B L LA a0t s 30k R O Tl
1.2.9 iz

RFCAFRE EE XL - HFRERZHE 3 NHAE
CHT 3 /N HM 2 8D B E B BLRRELat R T 30 s

Ja 3AH GEM T2 WbV . BB H 2 48 h 5
BFCo R I K 12 IO E R A, e AF BB A
KAy HARE K A FE KL DA B -AR A X ik K
5 RFCAFREERZME MR, B MU R
91MH.
1.3 %itsam

K SPSS22. 0 B A% Bl A7 /0 b . 1 h Rk
Phxds Ron, WA BRI FEA ¢ K. I
BOTORER G 8 s E A bR OR AL LR X R
1. MRMRH Pearson #K 4T, SRHZHE lo-
gistic [@H434F RFCA J§ AF & &k b <7 fa 6 [ &
i 3 323 B TAEHF1E (receiver operating characteris-
tic, ROC) Hi 345 R 7l B,-AR ik KX} RFCA J&
AF ER B M, LL P<<0.05 NERHGH ¥
2 % R
2.1 AF %% RFCA BA ALK

X7 166 ] AF BEHAT T 9 D AR JE BT . Bl
Vi, e a2 B AF Bk, B KRN
25.3%.
2.2 — AR TA A E B E AT

HERHABFER sST2.1L-6 2 LAD K¥E& T RE
KU EFERITHEE X (P<0.05), WAHHARR
A, 2R LG it 3 X (P>0.05), L3 2,

K2 REXAS5ERAELFHMLR

i IR M (n=124) TR (n—12) 0 -
B/ % (n/n) 58/66 23/19 0. 801 0. 371
WA [ (24D ] 44(35.5) 17(40.5) 0. 336 0.562
RS2 [0 (%) ] 59(47.6) 15(35.7) 1.788 0.181
S (V)] 17(13.7) 5(11.9) 0. 089 0. 766
IR (2 (%) ] 26(21.0) 11(26.2) 0. 494 0.482
WEIRI [ (20) ] 15(12. 1) 6(14.3) 0. 136 0.712
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ZR2 REREAS5EREELFMLR

i H KERA =120 HRHN(n=42) X/t P
AR (s, ) 57.53+9.26 60.07+10. 37 0.998 0.322
ALT(z+5,U/L) 25.57+10. 86 27.70-10. 21 0.784 0.436
AST(z=+5,U/L) 24.43+7.96 23.3747.47 —0.535 0.594
TC(Z =+ »mmol/L) 4.61+1.09 4.26+1.05 —1.240 0.220
TG(x+s,mmol/L) 1.4140.51 1.554+0.63 0.995 0.324
LDL(Z s, mmol/L) 2.8740.80 3.1340.67 1.357 0.180
Cr(z+s,mmol/L) 67.07+11. 93 64.73414.73 —0.674 0.503
sST2(z+s.ng/mL) 25.73+14. 82 35.77+11. 14 2. 966 0. 004
1L-6(x %5, pg/mL) 8.3843.94 11.2344. 80 2.519 0.015
LAD(Z 5, mm) 38.90+4. 81 43.1745. 34 3.253 0. 002
LVEF(z +s,%) 57.27+5.01 55.20+3. 91 —1.782 0. 080
2.3 B,-AR mRNA %k ik K -F AF 4 B;-AR mRNA #ix}#ik/KF5 LAD £IE
AF 4 B,-AR mRNA X REAFEm XA, X G-=0.351,P<0.05), i 3,
ERH G E X (P<<0.05), E %% B,-AR mR- %£3  AF 4B, AR mRNA 5&IEHRIMBES#
NA MXRBKPEm TRERA. ZRAGITEEL  win ; P
(P<C0.05), LK 1, ALT —0.025 0.848
°7 AST —0. 043 0. 747
) - TC —0.153 0. 244
i } TG —0.004 0.975
ﬁ - LDL 0.287 0. 056
?é CR —0.072 0.585
=
E 2 sST2 0.238 0.068
i IL-6 0. 226 0.082
-
1= LAD 0. 351 0. 006
EF —0.144 0.272
0 -
A po:H:|
6 - 2.5 AF &% RFCA B A XM KRR & 54

KHZ K E logistic BT 4T 0 #1 AF B ¥ RF-
CA GERMIEK H %, 45 % 875, LAD,sST2.1L-6.

%, B,-AR mRNA RS K ik K F F+ 5l AF ##% RFCA

& T R 1 B f e PR (P20, 05) , L 4,

?é *x4 % [F % logistic B )34 #7

E N WiH B SE  Wald P OR 95%CI

E ? LAD 0. 190 0. 082 5. 404 0. 020 1.210  1.030~1. 420
sST2 0.083 0.032 6.723  0.010 1.087 1.020~1. 157
11-6 0.228 0.115 3.937 0.047 1.257 1.003~1.575

B ° P r] S8 B-ARmRNA 2,814 0,785 12.846 0.000 16.679 3.579~77.714

A HBR4L S AF 41 8,-AR mRNA A%} 3 357K F 19 H 48 B R & WESLY/S o
K55 K B,-AR mRNA AN 15K F 8 " P<<0. 05, 45 %

SEALHAE " P<0. 05, RS R AL AL 2.6 B;-AR mRNA A8y &5 K F2F AF & # RFCA
B 1  B,-AR mRNA X REKFHLLE B B % 6T A
\= - R N8

2.4 B;-AR mRNA #asf R #EKRFE5 AF B 55282 ROC 2553 578, B;-AR mRNA X} 26 1k 7K - i
F5 AR 0 A8 K M W AF 8 % RFCA J5 & &) ROC ff £ T i >
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0. 884(95%CI :0.794~0. 975, P<C0. 05) , WLI& 2.
1.0 1

0.8 1

0.6 1
X

m
0.44

0.2 1

0 0.2 0.4 06 08 1.0
1-H55E
& 2 B;-AR mRNA 3T RILKFEFN AF & RFCA &

£ %8 ROC Hi&

3 i+ i

AF ZiH W DR EZ — BN ERE &I
PR EEAT . B 2R — A3 R 3 DA m
R R, B AT R KR AL B R R B R
WTWEXER, B AF B A B EH T 5% 0 % W
TR LD s LA BT MY S S5 AN 5 AF %1
B S

HEr. R RRITIS TREEERE, 55
— P E R K E I AR O AF &
o R A e ot A I A5 o R R M A e I e A Y
KA BET.RFCA BETE IR & SO
) —2eyr ), RS RFCA T8 I PR 52 8% v (9 7 JH sk
K HARGH AF B & RME e, D H R ERFEME
AF HBFd skl RJF AF & % 59 HLH A5 i [
ZARTERE L oL, R BE T R 5 AF & & #7538
b AT Bl 1 5T SEORS i A T6 T RS LR W

AF % RFCA FIWE K EEWI T L0 G 45
FIFITIRER AR fk . AF B & Az 228 T .0 J5 1 ri 2B B 27
LU AR . 0 D A0 H AR B ) O 25 40 3 4 9 3
“AF F % AFHEEDEERTY . FEX PGSO AT /Y
K AE B R g 22 B (] AR 2 34, AT AF 45 D) 4
R IR M FESE M AF, R AF BE L 0B
21 i AR P T 4 b 5] A B &5 4 T 9 T S B4 L IR
45 T e B A . R BN 220 B T RE AR RS . AR 4L
I, 8K LAD RTEE IR T 0 5 24 200 e A H
e Y BRSSP R LR VE R e A T
RFCA Ji AF &k 1R,

116 & —Ff R 4E PR 7, ' 2o 14 5 v 1 200 i 1)
ZHIEBE 77, LA B A HE S Tk o R R Ak BE B 4 T R RN
4, R K AR TE Y X — R BN LRI T TL-
6 25 RAE N Y Bl AR L L 1L-6 i SR
JNE AT BE LA 250 g ML R TE B L 2% R L o 4 S 0
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By & A, PSYCHARI 4 R 9T B 1L-6 7K F 5
20 By R /INAF AR B I A DG T 22 0 B 3 K& AF &
A — A RN K, 946, LAZZERINT %27 B 53 %
ARV T 4 B R E RN R 2 TL-6 7K B TFF, AT
AT RO R B R R IR NG B A B A
AR X AR A T R S 1 I & A AF JCHAH T &
SE 1 R . ASHBFSEIIESE 1L-6 J& AF 83 RFCA 5 &
KWER RN ZE,IL-6 \TREZS 5 T AF 1955 M4 B ad
LA RE R AF B3R YT H0 S, 0T E — 25 19 L Al F
FEARBHIE

I PR AN S B AIF 5T 2 B L 0 By 47 4L AF 19— A
SRR, BN N & AF BB LR R EEHLH.
I, Sz 2T A AL R (4 906 30 A 0 b 7 0 ] 5 T RF-
CAJG AF & &, £RKfl#MELELN 2 HA
(growth stimulation expressed gene 2,ST2) & 1L-1
ARG R B, F B RIS, — R o B A A
W ST2, 55 —Fh ki sP A7 46 1) sST25Y . sST2 7
JE y m 7% kA 6 A B OO JUL 0 R R LA P R 40 e R
W I I S R KR R S5 A YA R R
BEMREMT sST2 X AF M E5°Y, 14
2HE R, AF BE I P sST2 Fik /K& F IR
AL HIE sST2 4R AT fE J2& — Fl AR Py dr B 4 T 10 0
AF R B R, b4, WALEK 299 #F 58 R,
sST2 J&HFLitE AF [ E s T v & A F K A 2 4 55
DT AE bR . AFFIT 45 R B R RFCA J5 AF &
KEBFEMARAT ST2 FEKFHERETAELEEE.
R R 5 R 1 sST2 Rk K P, 9 RECA J&
AF B R — PN ERRRHE,

] 9 A E A K S A AIF 5T R L B,-AR 7E AF [
R REREEMET ., WANG %0Vl i b gt AF
KB, I e B, -AR S5 & B B LA UE T
PR G W 0 1A, L JR) SR £F AR 00 R . X e B0 B A
My e B, MR R AT B9 BEAL I 42 40 T B Lk
K. WA LIU 5 B9 438 . 78 S AF B8 g, -
AR A 30E Pl T 0 J0E A B8 B AR RS, DA 2 T
AF MR B i RE . ARG R LW, B EHEEN B,-
AR mRNA X RXKFH B & T RE L4, HARHE
B,~AR mRNA AHXf 3 35 7K F 1 F+ & B IE 55 5 RFCA
5 AF &R 7 fa ks 3R R B 8- AR mRNA AIXf
FIKKFEH RFCA J5 AF B A LR %V 2R B:-AR
AT R E ARG E R, AF Z/ER . OB
B A I B R AF K4 RS RSN R, B
D TE T ARAE N 5 S8 AR ORI BOE . b SROE
SR IS AF 3 BOE B 52 A . AN B,
AR 75 R $a8 00 JIE 4544 5 98 5 1) B 1o 1 728 Ak v i Sk
fER ., e il ad ROC 2643 #r 45 3R /R, B -AR il
I RFCA J& AF & % 1 AUC & 0. 884, % I B,-AR
mRNA XT38 K XF T 44 % RFCA J5 AF &
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K U B e i TN R RE . PR L B -AR AT AR
H—METEM A T8 b5, T B0 AF 8% RFCA
Ja B R AT

AT I W AFAE — BB JE 22 Ab 1 S 40 A B 95 51 5K
el HUR 7 B 8] 4 2 BOR AT A0 A I bk EL 4 i
B;-AR mRNA AHXf FKik K P X} AF ##% RFCA 5 &
R T A T KRR AR 5 1 B 5 8 — 25 R0, DA
B o [ £ i 1 ok U5

ZE L ik A 5% 45 AL 3R W, R A Ak R i gk T 2
Jlrp 551 B,-AR 5 AF 8% RFCA 54 &M%,
XFRCH ARG &R — W A, BT A I PR 1R 5
AF & & & K N REFR L2 2%, DA A5 Bl i IR s A= 58
E b DA R T AR RO B A W Ok R T A
PEAIBTT S BEV 7 AR S H IR .
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