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N-3 polyunsaturated fatty acids prevents sterile pericarditis-induced atrial fibrillation by inhibiting oxidative

stress in canine
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[Abstract] Objective To study the anti-arrhythmic and anti-oxidative stress effects of n-3 polyunsaturated fatty acids
(PUFASs) in a canine sterile pericarditis model. Methods A total of 20 dogs were randomly assigned to two groups: a control
group (10 dogs) and a PUFAs treatment group (10 dogs), with sterile pericarditis created by open-chest operation in both
groups. PUFAs was administered orally (2 g/d) 4 weeks before the operation until the end of the study. The inducibility and
maintenance of atrial fibrillation (AF), atrial effective refractory period ( AERPs), and intra-atrial conduction time were
determined before and 2 days after the operation. And the level of 3-nitrotyrosine in the atrial tissue was determined by Western
blotting analysis. Results The electrophysiology parameters were similar between the two groups. On day 2 after operation,
the PUFAs group compared with the control group had a significantly lower AF inducibility ([11. 0+7.47% vs [28. 0=+
10.37]%, P<C0.001) and maintenance (median AF duration: 1 105 [655.8-1 406.5] s vs 2 516.5 [1 187-3 361] s, P<C0.05),
a significantly longer AERP ([133.4+4. 1] ms vs [129. 8 +4. 3] ms, P<C0. 05), and a significantly shorter intra-atrial
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conduction time ([46.6+4.4] vs [51.944. 8] ms, P<C0.05). Western blotting analysis showed that 3-nitrotyrosine level in

the atrial tissue of PUFAs group was significantly lower than that of the control group (P<C0. 000 1). Conclusion

Dietary

PUFAs supplementation can reduce the risk of AF after operation, and its anti-oxidative stress effect might be one of the

mechanisms.
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Tab 1

Changes of different phospholipid compositions in the plasma

n=10, z£s, %

Control group

PUFAs group

Fatty acids

Baseline 4 weeks after feeding Baseline 4 weeks after feeding
n-3 PUFAs 5.540.8 5.640.8 5.6+0.7 7.6+0.6"
n-6 PUFAs 41.942.0 41.64+1.8 41.242.3 37.34+1.8"
EPA-+DHA 3.15+0.8 3.24+0.7 3.04+0.7 5.540. 8"

PUFAs: Polyunsaturated fatty acids; EPA: Eicosapentaenoic acid; DHA: Docosahexaenoic acid. * P<C0. 05 vs baseline level without feeding
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Tab 2 Inducibility and maintenance changes of atrial fibrillation (AF)

n=10
Control group PUFASs group
Index
Before SP After SP Before SP After SP

Inducibility

AERP-induced AF* n (%) 0C0) 7C70) " 0C0) 1(10)A

Attempts leading to AF* (%), z+s 5.0+7.1 28.0410.3" 2.0+4.2 11.0+7.4*4
Maintenance

Duration of AF, ¢/s, Median (Q1-Q3) 1310(767.3-2 761.5) 2 516.5(1 187-3 361)*  577(250.5-875.3)2 1 105(655. 8-1 406.5) * 4

Dogs with AF >>10 min n (%) 0C0) 7C70) " 0C0) 2(20)4

PUFAs: Polyunsaturated fatty acids; AERP: Atrial effective refractory period; SP: Sterile pericarditis. *: Percentage of dogs with at least one
AF episode lasting =1 min after a single extra-stimulus; ?: Percentage of burst attempts leading to AF episodes lasting 1 min. * P<C0. 05 vs

the same group before SP; £ P<C0. 05 vs control group before SP; 4 P<C0. 05 vs control group after SP

x3 TEMLERARTMNREHEEEZSHER
Tab 3 Comparison of electrophysiological parameters before and after operation for sterile pericarditis

n=10, t/ms, Tt

S;S; t/ms Control group PUFAs group
Index Location
(BCL) Before SP After SP Before SP After SP
AERPs RAA 200 134.0+4.3 124, 6+4., 133.843.3 128.6+3. 5744
300 143.9+4.8 129.5+5. 143.6+5.9 137.844.8* 4
400 152.444.2 135.445. 151.0+5. 8 141.4£6. 644
LRA 200 125.6+4.4 113.8+4. ¢ 122.4+3.2 117.8+3.3*4
300 133.4+11.9 122.2+6. 132.0%4.9 128.0+3.3* 4
400 139.6+8.8 129.8+4. ¢ 137.84+3.5 133.4+4.1*4
HRA 200 127.0+5.8 111.8+7. ¢ 127.4+3.5 121.0+8.6*4
300 131.6+7.8 122.6+3. 132.3+4.3 126. 644,644
400 138.44+9.6 128.0+4., 34 138.4+5.9 133.0+4.8* &
ARA 200 128.0+6.3 115.2+4., 288 127.8+6.0 121.2+6.4*4
300 136.8+8.4 122.0£10. 344 139.0+£6.0 133.445.9 4
400 142.6+10.3 130.0£7.54 143.846.3 137,446,744
Intra-atrial CT RAA-LRA 200 43.442.8 51. 944, 8448 44,645, 4 46,644, 4"
300 44,6+4.6 50. 8+4., 644 45.844.5 46.0+4. 2"
400 45.244.8 51.0%4, 384 44,6+5.2 47.0£3.4*
RAA-HRA 200 33.0%3.2 41,244, 264 34.0+3.3 36.0+4.6%
300 35.0+£5.0 42,045,044 35.5+4.5 36.8+4.8"
400 36.0+5.4 43,244,854 37.0+4.8 38.4+4. 4"
RAA-ARA 200 26.2+5.5 32.6+5, 24 26.844.2 27.4+5.07
300 25.4+4.6 32.6+4, 444 27.2+4.7 28.0+4.2"
400 25.6+4.3 33.0E5.044 26.443.5 28.0+4,.0"

PUFAs: Polyunsaturated fatty acids; BCL;Basic cycle length; AERP; Atrial effective refractory period; CT:Conduction time; RAA ;Right atrial
appendage; LRA:Low lateral right atrium; HRA:High lateral right atrium; ARA: Anterior right atrium. * P<C0. 05, ** P<C0. 01 vs control

group; £ P<C0.05, 44 P<C0.01 vs before SP



+ 1070 »

R RAER 2014 4F 10 AL56 35 &

2.4 n-3 PUFAs st & 3-55 B B R 5 K F 69 %
w SRF ORI B, X B 4L R PUFAs 4.0 b7 41
U 3-fiF k% A B A B (P <<0. 05), fH
PUFAsZ.0 b5 H 4N 3l Jik i 24 R 4 35 1K T % i
4 (P<C0.05) HAR LK 1.,

PUFAs Sham Control
-_ .
1.0
1
0.8 [
=]
2
2
2 06 A
5 T
Z 04f T
§ ——
Q
(=2
02
0.0
PUFAs Sham Control

1 DEAAPIHERESBRIETL
Fig 1 Change of 3-nitrotyrosine levels in atrial tissue
PUFAs: Polyunsaturated fatty acids. * P<C0. 05 vs control

group; & P<C0. 05 vs sham group
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