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Role of epicardial fat on atrial remodeling of atrial fibrillation
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To investigate the impact of obesity on electrophysiological and anatomical

property on left atrium, 15 dogs were divided into three groups. High-fat
diet and rapid atrial pacing for 10-12 weeks (Obese-L-AF group, n=5), rapid atrial pacing for 10-12
weeks with normal diet (L-AF group, n=5), and high-fat diet only (Obese group, n=5). Body weight was

increased in Obese and Obese-L-AF group than in L-AF group. During electrophysiologic study,
effective refractory period (ERP) of the left atrium (LA)/pulmonary veins (PVs) were shortest in
Obese-L-AF group, and shorter in L-AF group than Obese group. AF vulnerability including the
inducibility and duration of AF was modestly greater in Obese-L-AF than in Obese and L-AF groups.
Our data suggest that electrical remodeling may be pronounced by AF maintenance under the obese
condition. The histopathological examination in those models will provide additive insights into the

role of epicardial fat/fatty infiltration on AF substrate.



(atrial fibrillation: AF)

15 10 12
(Obese-L-AF 5 )
(L-AF 5 ) (Obese :5 )
4 8
Obese-S-AF (56 ) S-AF (5 )
AF
Obese 5 Obese-L-AF 5
2 L-AF 1
Obese L-AF Obese-L-AF
Obese Obese-L-AF 18.2kg 16.0kg L-AF
13.0kg 73.2mmHg 84.6mmHg 68.8mmHg
Obese-L-AF L-AF Obese 23.4mmHg 2
Obese-L-AF 12_.5mmHg  L-AF  8.8mmHg
Obese Obese-L-AF 5.4cm2
L-AF  3.6cm2 1vsd 6.0mm 5.8mm 3.6mm  Obese
Obese-L-AF L-AF LVEF 60.6 79.9% 69.8% Obese-L-
AF 2
Obese L-AF Obese-L-AF
Obese n=5 L-AF  (n=4) Obese-L-AF  (n=5) P
(kg) 18.2+ 4.6 13.0+ 4.1 16.0+ 2.1 0.16
(MmHg) 109.0+ 14.3 113.0+ 6.0 120.8+ 10.8 0.28
(MmHg) 73.2+ 9.6 68.8+ 8.1 84.6+ 5.6 0.029
(mmHg) 23.4+ 6.9" 8.8+ 3.5 12.5+ 7.7 0.014
(cm2) 5.4+ 1.3 3.6t 0.6 5.4+ 1.5 0.11
1vSd (mm) 6.0+ 1.7 3.6+ 0.7 5.8t 1.3 0.035
PWd (mm) 7.2£ 1.2 5.9+ 1.5 6.7+ 2.2 0.51
LvDd (mm) 26.2+ 4.4 20.6x 4.5 23.4x 2.7 0.14
LVEF (%) 60.6x+ 6.1 69.8+ 2.8 79.9+ 2.9" <0.001
1vsd, ; Pwd, ; LvDd, ; LVEF,
*P<0.05 vs. L-AF by Turkey-Kramer post-hoc HSD
4 8 S-AF
Obese-S-AF 2
Obese S-AF Obese-S-AF
n 5 S-AF n 5 Obese-S-AF n=5 P
(kg) 11.7+ 1.9 10.7+ 1.4 17.6+ 1.5* <0.001
(mmHg) 111.0+ 18.8 114.0+ 15.5 125.6+ 21.1 0.45
(mmHg) 65.8+ 9.4 67.4% 11.5 73.2+ 9.6* 0.017
(mmHg) 11.4+ 2.1 11.9+ 6.4 13.5% 2.9 0.72
(cm2) 5.6+ 1.3 3.8£ 2.0 5.7t 1.5 0.16
1vSd (mm) 5.9+ 0.5 7.0£1.1 7.2+ 2.0 0.28
PWd (mm) 6.8+ 1.3 7.7t 1.0 8.5+ 0.6 0.06
LvDd (mm) 25.7+ 4.0 24.1+ 5.8 20.8+ 4.4 0.30
LVEF (%) 70.2+ 5.6 63.6x+ 14.7 69.6x+ 13.7 0.65
1vsd, ; Pwd, ; LvDd, ; LVEF,

*P<0.05 vs. S-AF

by Turkey-Kramer post-hoc HSD



Obese Obese-L-AF Obese-S-AF

Obese-L-AF Obese Obese-
S-AF L-AF S-AF
S-AF
Obese L-AF Obese-L-AF
L-AF Obese ERP Obese-
L-AF LAA 2, 4, 6, 8, 10
5 AF 3 Obese 25 (5 x5 ) 20 (80 ) Obese-
L-AF 25 24  (96%) L-AF 20 (5 x4 ) 18 (80 AF
Obese-L-AF 3.1 (2-5) L-AF  2(1.6-2.9) Obese-L-
AF AF vulnerability
Obese L-AF Obese-L-AF
Obese L-AF Obese-L-AF p
(n=5) (=4) (n=5)
(ERP)
(LA , LAA) 133+ 22 119+ 14 87+ 48" 0.012
(IPV, LSPV, RSPV) 137+ 15 119+ 16 107+ 37" 0.008
AF 25 20 (80%) 20 18 (80%) 25 24 (96%)  0.12
AF 2 (0.5-3.5) 2 (1.6-2.9) 3.1 (2-5) 0.12
LA, ; LAA, ; 1PV, ; LSPV, ; RSPV, .
“P<0.05 vs Obese by Turkey-Kramer post-hoc HSD or Wilcoxon t

S-AF Obese-S-AF

S-AF Obese-S-AF

S-AF Obese-S-AF p
(n=5) (n=5) (n=5)
ERP
145+ 41 114+ 46 103+ 39 0.09
161+ 38 127+ 43 128+ 36" 0.032
AF 25 7 (28%) 25 8 (32%) 25 (68%;*7 0.006
AF 0 (0-1) 0 (0-4.5) 3 (0-3.5) ° 0.011
LA, ; LAA, ; 1PV, ; LSPV, ; RSPV, .
*P<0.05 vs by Turkey-Kramer post-hoc HSD or Wilcoxon t
AF L-AF S-AF AF vulnerability
Obese-L AF Obese-S-AF
AF 7.7+ 3.8 11.4
+ 2.0 1 AF
Obese-L-AF 6
AF AF
S-AF Obese-S-AF Obese
S-AF Obese-S-AF Obese
( o 93 [41-179] um; S-AF 249 [178-355] um;

Obese 233 [136-329] um; Obese-S-AF ; 334 [243-550] um, A<0.001; % :
7.3 [0.7-17.1]%; S-AF  29.3 [21.4-47.6]%; Obese  27.9 [12.5-31.7]%; Obese-S-AF ;

43.1 [38.6-48.6]%, P<0.001) 1 4 (
1.5 [0.6-1.9]%; S-AF 5.1 [2.4-6.7]%; Obese 1.4 [0.8-2.6]%; Obese-S-AF 4.1
[2.8-6.2]%, A<0.001) Obese-S-AF S-AF 2 2
1 TGF-B 1 mRNA Obese S-AF Obese-S-AF
Obese-S-AF 3

MCP-1  IL-6 mRNA



X1

Control group

Obese group Obese-S-AF group

©w

Extent of epicardial fat % fatty infiltration
¥ P (between the groups) =0.001
ll:&“t:: &eﬂ im&m Junction sites)<0.001 2 (between the LA and venoatrial junction sites) =0.68
(um) P lntersction) 0,10 e P (interaction) =0.38
800 : ; [l : Control group 2
700 : : - S-AF grow 80
: : [[]: Obese group %,
500 : ; " i
00 i i [[]: Obese-S-AF group
s L 30
300 B -
l | : 20
200 ! ;
100 I ) : . L ‘ i
i | ' 0 il
LAA RSPV LSPV iy LAA RSPV LSPV PV

42

Obese group

Yointerstitial fibrosis

P (between the groups) =0.002
P (Detween the | A and vencatrial junction sites)=0.53
(%) P (interaction) =0.67
12
10 ) 3
‘ o
: : [ Control growp
6 . !
: : l: S-AF group
4 : :
: i [[]: Obese group
2 | |
E I;I : : i D [[]: Obese-S-AF group
0 ) :
LAA RSPV LSPV PV
3
2 <0.001 by ANOVA p=0.0135 p<0.001 p=0.016
8 * 8 * 8 * 8 *
[ PR [ ] [ ¥ | [ |
2 7 7 a 7 * 7
g = g [ =
7] = 7} s}
1] w (73 -
2 A 2 6 é
g3 6 £ 6 =) & ¢
s I =
g ] o 2
= 5 = s = s S s
= = [
D "s Q =
= - N4 S o 4
< = = N
é 33 E 33 E =
5]
a 3 g 3 g2 3 E 3
- 2/4 i = a 24
E = ’; 241 =
Q [} 2
g 2 & 2 L7l ED g 2 16 1l6
5] = =
2 1 S 1 S 1 = 1
o1 1 O 1 1
El
'] o '] o l] o '] o
Tz oz = T 2 3 = T 2 % = T 2 2 =
E s £ % E ow £ % E o= £ % E v 3 %
o H o 3 o z o H
E z Z E
o (@] o (s}

P < 0.05 by Tukey Kramer HSD test
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