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Serum levels of endothelin-1 and connective tissue growth factor are elevated in patients

with atrial fibrillation and correlated with relapse following radiofrequency ablation
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Abstract: Objective To investigate the changes in serum levels of endothelin-1 (ET-1) and connective tissue growth factor
(CTGF) in patients with atrial fibrillation (AF) and their value for predicting recurrence of AF after radiofrequency ablation
(RFCA). Methods Sixty-six patients with paroxysmal AF (PaAF) and 72 with persistent AF (PaAF) admitted in our hospital
were recruited as AF group and 80 patients with sinus rhythm as the control group, and in all the participants, serum levels of
ET-1 and CTGF were measured using ELISA and Western blotting. From 6 patients with AF and 6 with sinus rhythm
undergoing cardiac surgery in our hospital, tissue samples of the right atrial appendage were taken intraoperatively for
observation of structural changes of the cardiomyocytes, myocardial fibrosis and expression of ET-1 and CTGF protein. In AF
group, the patients receiving RFCA were followed up for 6 months following the procedure for assessment of the outcomes.
Results Compared with the control patients, the patients with AF showed obvious damages of the cardiomyocyte structure
and myocardial fibrosis. Serum levels of ET-1 and CTGF levels were significantly higher in PaAF and PeAF groups than in the
control group, and were higher in PeAF group than in PaAF group. In the patients with AF, serum ET-1 and CTGF levels were
positively correlated with left atrial diameter (LAD) (P<0.05), and ET-1 was positively correlated with CTGF levels (P<0.05). In
patients with postoperative AF recurrence, the serum levels of ET-1 and CTGF were significantly higher than those in patients
without recurrence; serum ET-1 and CTGF levels before and after the operation were positively correlated with the recurrence
of PeAF, and elevated serum levels of ET-1 and CTGF were identified by logistic regression analysis as independent risk
factors for postoperative recurrence of PeAF. Conclusion Serum levels of ET-1 and CTGF are significantly elevated in AF
patients in positive correlation with AF duration. ET-1 and CTGF levels are higher in AF patients with postoperative
recurrence, and they both have predictive value for recurrence of PeAF following RECA.
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Tab.1 Baseline data of the patients in the control group, paroxysmal AF (PaAF) group and

persistent AF (PeAF) group

Variable CON (n=80) PaAF (n=66) PeAF (n=72) Fi P
Age (year) 63.85+10.29 65.02+11.12 66.71+8.95 1.52

Male (1, %) 44 (55) 36 (54.55) 43 (65.15) 0.48
Smoking (n, %) 16 (20) 11(16.67) 15(20.83) 0.43
Hypertension (1, %) 42 (52.5) 29 (43.94) 40 (55.56) 1.99

Diabetes mellitus (7, %) 6(7.5) 8(12.12) 12(16.67) 3.03

Cerebral infarction (1, %) 15(18.75) 10(15.15) 16(22.22) 1.13
Anticoagulant (n, %) 0(0) 66 (100) 72 (100)

Amiodarone (n, %) 0(0) 66 (100) 72 (100)

RBC/(x10"*/L) 4.47+0.36 4.40+0.04 4.36+0.8 0.59 >0.05
WBC/(x10°/L) 5.80+1.40 5.85+1.38 6.32+1.91 2.39
PLT/(x10°/L) 204.63+53.82 216.18+56.18 200.79+49.38 1.56

BNP (pg/mL) 51.57+39.98 53.11+£32.41 45.91£21.09 1.11

LVEF (%) 56.56+5.05 54.85+6.62 56.95+5.91 2.64

ALT (U/L) 23.26+5.86 22.05+11.69 22.42+9.87 1.18

AST (U/L) 23.79+7.64 26.98+13.59 26.79+11.98 1.95

SCR (umol/L) 63.94+8.67 63.64+14.80 66.71+16.85 1.10

LDL (mmol/L) 2.50+0.52 2.33+0.66 2.49+0.86 1.32

RBC: Red blood bell, WBC: White blood bell, PLT: Platelet, BNP: Brain natriuretic peptide, LVEF: Left
ventricular ejection fraction, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, SCR: Serum

creatinine, LDL: Low-density lipoprotein.
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Fig.1 Results of HE staining, Masson staining and immunohistochemical staining of myocardial tissues in each group. A: HE
staining and Masson staining of the myocardial tissues in control and AF groups. B: Collagen volume fraction in the control
and AF groups. C: Expression of ET-1 and CTGF in the control and AF groups detected by immunohistochemistry. D:
Quantitative analysis of ET-1 and CTGF expression. *P<0.05 vs control group.
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Tab.2 Comparison of SERUM ET-1, CTGF and LAD between the
control and AF patients (Mean=SD)

Group n ET-1 (pg/mL) CTGF (pg/mL)  LAD (mm)
CON 80 21.11+8.34 37.89+15.35 29.61+5.99
AF 138 40.27+13.51%* 49.88+12.68%*  39.70+7.43%*
Z - -10.22 -9.85 -8.99

P - 0.000 0.000 0.000
**P<0.01 vs CON.
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Tab.3 Comparison of SERUM ET-1, CTGF and LAD between
patients with PaAF and PeAF (Mean+SD)

Group n  ET-1(pg/mL) CTGF (pg/mL) LAD (mm)

PaAF 66  33.92+10.90 42.33£10.23 36.70+4.86

PeAF 72 46.09+£13.10%*  56.79+10.64%*  42.44+8.29%*

VA - -6.43 -7.07 -4.55

P - 0.000 0.000 0.003
*#P<0.01 vs PaAF.
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Fig.2 Western blotting of ET-1 and CTGF expressions in serum mononuclear cells (A) and quantitative analysis of their
expression levels (B, C). *P<<0.05 vs CON, ***P<0.001 vs CON, ‘P<0.05 vs PaAF.
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Fig.3 Western blotting of ET-1 and CTGF expressions in the right auricle (A) and quantitative analysis of the results (B, C).
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Fig.4 Correlation of ET-1, CTGF and LAD in patients with AF. A: Correlation analysis of ET-1 and
CTGF expressions with LAD. B: Correlation analysis between ET-1 and CTGF expressions.
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Tab.4 Multivariate logistic regression analysis of the risk
factors of AF

Index B SE  Waldy P OR (95% CI)

ET-1 009 003 877  <0.00 1.09 (1.03-1.16)
CTGF 0.3 004 1295  <0.00 1.14 (1.06-1.22)
LAD 020 004 2288  <0.00 1.23(1.13-1.33)

RS> ERASKRERBEBRLTMILE
Tab.5 Comparison of baseline data between the recurrence and
non-recurrence groups

Ariable Re (n=16) NRe (n=33)  F/ P
Age (year) 63.50+9.89  69.55+12.47  2.87

Male (n, %) 11 (68.75) 20 (60.61) 0.31
Smoking (1, %) 0(0) 7(21.21) -
Hypertension (1, %) 8(50.00) 17 (51.52) 0.1
Diabetes mellitus (7, %) 0(0) 7(21.21) -

Cerebral infarction (1, %) 4(25) 9(27.27) -
Anticoagulant (n, %) 16 (100) 33(100) -
Amiodarone (n, %) 16 (100) 33 (100) -
RBC/(x10"/L) 4.40+1.21 4.49+0.76 0.94 P>0.05
WBC/ (x10°/L) 6.54+2.03 6.26+2.00 0.22

PLT/ (x10°/L) 190.06+29.56 208.33+58.62  1.37

BNP (pg/mL) 70.05+39.11  55.56+£33.92  1.78

LVEF (%) 58.25+6.02  55.36+7.21 0.81

ALT (U/L) 22.50+9.85  22.2448.75 0.01

AST (U/L) 25.50+9.40  28.24+14.48 047

SCR (umol/L) 68.25+17.73  68.73£19.56  0.01

LDL (mmol/L) 2.27+0.82 2.48+0.83 0.69

®6 ERAESRERABEARR AFMIECTGFMET-184
(v
Tab.6 Serum CTGF and ET-1 expression before and after
operation in patients with and without recurrence

ET-1/(pg/mL) CTGF/(pg/mL)

Group

Before After Before After

Re 56.56+7.81*%* 25.38+4.96%* 67.08+5.24%* 31.23+£5.04**

NRe  41.68+4.19 17.93+2.43 51.56+7.70 24.5543.40
t 7.14 5.68 7.27 4.80
P <0.01 <0.01 <0.01 <0.01

**P<0.01 vs NRe.
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Fig.5 Correlation between ET-1 and CTGF before
and after operation in patients with PeAF.
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Tab.7 Logistic regression analysis of the independent risk
factors for recurrence of PeAF after radiofrequency ablation

Index B SE  Waldy P OR (95% CI)

ET-1 (before) 043 023 348 <0.05 1.53(0.98-2.40)
CTGF (before) 034 0.16 478  <0.05 1.40(1.04-1.90)
ET-1 (after) 058 021 745 <001 1.79(1.18-2.71)
CTGF (after) 060 025 570 <0.05 1.82(1.11-2.98)
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