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Role of epicardial adipose tissue in structural and electrical remodeling of myocardium in atrial fibrillation
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[ Abstract ] Atrial fibrillation (AF), one of the most common arrhythmias, accounts greatly for the morbidity and

mortality of cardiovascular diseases. Epicardial adipose tissue (EAT), a kind of special adipose tissue, is anatomically

located between the visceral pericardium and myocardium. EAT is involved in the development and maintenance of AF,

but the mechanisms have not been fully elaborated. EAT-derived extracellular vehicles (EVs) have gained much attention

recently. This paper mainly reviews the characteristics and quantitative detections of EAT, especially the role of EVs in the

development of AF and its relationship with myocardial structural and electrical remodeling, so as to provide new insights on

the pathogenesis of AF and reference for the treatment of AF in the future.
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U8Rz (atrial fibrillation, AF ) S&I% K &
VLR AYR B 2 —, I O MBI R %
T MBT SO N 2 s . R ¢ AF
RANLEI R 2, 0T & A PLEAT A
SEATBIY L ANBAS T (epicardial adipose
tissue, EAT) YEN—FhRRIRIIIERRITZLEL, X0
45 RS R IEE LR AETER, #1598 /R EAT
5 AF KR A D AR SCEE N BAT F7 05, &
SR N R 50 LS #4 RN H EE A 8 DG R A5 TR T
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07 TR FER T i 22 FE R A — 2 VA1 Jes T PR JIEE P €5 i 10
2 41 ( white adipose tissue, WAT ) , Jf 45 #f & fif
PUIE WAT ) 32 R M P IR JZ, G ki B 2 ik
WT1 1 20 i 7 I WAT T8 B b & 451 o 24
Hi. Suffee % WF 58 2 BH, L AN 1) 22 BE AL 4N
J & EAT R, HnT Lt b R - ] 58 5
TRy o A0 R e s 4 i, LG 5 AR 2 K (atrial
natriuretic polypeptide, ANP) 251X/~ 2, EAT
SLOAMNE B, B m AN R g, itk
EAT 431 i 240 PR 5 RIS D5 P - BE A% 4o 55 43 Wb
S5 Ay Wi AN ST RN e 1) O A o 2 B VA £
R RE R

1.2 EAT 89 AR 45 BRTIIIAESN, EAT iR
BAT 5FR N8 7 ZHZUAH G Y 7= B, O HOBETE
HiF B NI IR ( free fatty acid, FFA ) Qi & % 4E
. Bef HHEA O N HERE R, WEFRABITHL, )
FC WA 2 FFA A SR S0 SO ™ . 1e
2 EALECIRAS T, EAT REfS /M IIE I R R0
JULER B e A2 RE I, BIR O JULAS) S A 52 I AT 2
1, A FRASTS, BAT 43 WA HY W 2 -1 REASHN
il Co IS ET 24 200 3T AR % s K 1A iz 4 ) PN B —
[l FE T Ak, XU LEF4EAL

1.3 EAT #9JR3 £ 2 4% & T EAT 5.0 L4l
i = (1% A [ B B, BAT GEal ok [ 433 f1 5% 0y
WA IRAR S0 130 . D LA 4G L) B AF 1A
AR LENEREEE RN, EAT BAT (A 155 4141
(RRFAE, AR i A T AR A% 00 LA AL T 1 7K
FFA P54, JEMA R ECRAE RN, Ak, bk
BT (I ARERGE . ORI ) EAT 40P iR
i R T4 e, AR KRR IH T4y %2 . EAT
AR E A NRIDT A0, 0 & R E A EM AT A
( ganglionated plexus, GP) , GP BEHEIH T IEH 1Y
CHELIE, 250K R SR R R

2 EATHIEEZERN

EAT (€ S Kl J5 vk £ 24 CT. MRI LU
PR, X 3 AR TS AT
2.1 CT CT 2l AR rh i i N H B9 I 5 EAT 20405
AR B AR, HEGEARESNEES P S, CT
(B AT LA AL Al 2% B 19 = 1K, EAT IE# CT {E7E
—190~—30 HU 2 [i], FF¥ A shfb b8 n] i
B EAT %5 B | El Mahdiui 25" 1 % 1 vk 4 %

SEERIATT Y AF B R AR 500, 455
NS RE K AF BEMLL, H & AF BE LG
BER AR I 42 AT S 1) CT(H ( =—96.4 HU,
P<0.05) , #E/RAD IR RENR LR CT (T fE
R IHANAIT IS AF 2 Z IR, ()2, CT
AT HA — AR S, AR R X s
SR 7R A RS SR 3 AR AN R I B AU o
22 MRI MRI X R4 23 5 A 8 0m 43 B,
H&A R E, B e m vl EAT 19455
WL R D G A IR L 2R R T B S
AN RSP s A i, PR T 3Tz
Henningsson %5 4P 5 bR E B Dixon 5 AR AH
t, CMEREAR 2SR (Cine MRI) REFE 47 Huf
A AT TR B EAT th 5L, 1 BWEEE 50
G AR SR
23 mECIHE KA EA TR
G VER AR, BENESERT B AU AT 2y 1) A B
AR, ERAEMERE, SR MR . e O IEET kAR
Rk = S S R A 1T A T INE BTN [ NS
55 J2 011 22 18] G [ 75 [X ek (76 3 8 25 B o EAT
JE 19T Yamaguchi 2517 R 28 i R 2 18
o KB, EATJE 5 220 Bk 2 o B 52t f M o6
(p=—0.56, P<0.01) , SALHH O HZEIEM
% (p=0.38, P=0.014) . Dursun 25" %t 122
Bk AF BE VAT Do R A, IR E T
e LR Je e A R S O BRI B[R], 2 B0 EAT IR EE S
AF 152 mha] B IEAHSE (p=0.267, P=0.017) .
e 70 Bl [ A AU IR T CT AT MIRI, AL H fig
T EAT JE R, Joikill & EAT AFH.

3 EAT 5 AF O AEHER

3.1 EAT @it 4 sbimla R F#rs UL it AF &
AE A A O A A 4 L A RIS M A . AF AR
F O NE CT FIH S ARIUESE 2R, BEAT S51KH
R BREAAA LY, BARMEX EEAAE T A
O BE, 5 EAT WA E AR . Shaihov-Teper
i 2V S SR AN S0 R B, EAT S V5 114 40 Jifa 415 3

(‘extracellular vesicle, EV ) A4 %5 .0 WL4H 11 30
VEHL T2, AF B EAT T & A EZIEV., {2
RIGEL AR T £F 4l DRSS F A
R ERE, EAT A5 11 A0 203 B g 105 R dn ik
K Aactivin A) SEIHLFHEALIG KR . Kira 4
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RINE L 1A A R 2 (angiopoietin-like
protein 2, Angptl2 ) BEAEHE KR EAF4ElL, $eR
EAT 43/ Angptl2 7E.0 i £ Ak it F 26
Wang 2 2 % B, YKL-40 % FA1E N — Bl gt 09 4 i
a4k kr Yy, YKL-40 mRNA 15 AF &£ 3% EAT
TR T R . O 52 IR FIJC AF
() EAT, HHFEAE 5.0 5 NUREARF B 2k
KFR . EAT bR Z e g 7, Hoh g 2
K5 AF &4 Z (A1 6 R ARG ENR AW, #E—
X S U RE N BUN AF 1 & A= 0 B i
25 [a]

ALy FE R 1AV I A e R L, &
BER A LA A . BER R, Y ER RSO AL
T 24 40 0 2 735 A 98 2 A9 UL T 4 200 i e A S
P 2% 3K BV AT 4E 41 B 330G 5 1 (fibroblast activation
protein, FAP) , FAP n] LIAE RIS IRASNUBLEF 4E
AR SRR G, 7R FAP BRI K AT L
VER O WLEF b & A TR F5 b5 . [HAE EAT %20
D HLEF bt 2 FAP BE S /E N AF KA1 ALl 5
b, R A WARGE .
3.2 EAT @it 43t EV #vh S LA 4t BV & —
KA LS gy, #5072 R ETIRe i
T, R NS, 14 i ol I 4 e oy A fiE >
Jg IV 40 U R R 1Y) BV A 22 F E 5, (H 2 EAT >k
Jif9 EV ( EAT-EV ) 7E AF 9 4E R A 15 305
S, WFE W], miRNA-146b 7 1) i 1 miRNA-
133a, miRNA-29a"* i T W HEC ML 4R A0 2% A,
EAT-EV 1 1 /% 7F miRNA-146 B I % . miRNA-
133a il miRNA-29a [ F I, $27/% EAT-EV 1] G& il
TR LT 4R AT L AF B9 2R 0 b,
EAT-EV AJ LI SE 1145 A BURE 1, 5 S HRath ik
P VRPN L HUE EAT-EVs B Rk
S FEAGHLRI A . AT EAT 206 A A s K
(22RO e o @ A Rl T Y N e = D3
KATFHIIE, (B4 5 AF H5 EAT AN AR 22 54
YIRS F BT A ST AR 30, (HAFRAR ST
4 EAT 5 AF OB E
4.1 EAT @it i hriZ @& s e EH) 441
IR, AF B350 WUh FETERg s 220,

N7l AF SERR T AL T 266 . Otsuka
S DRITSE HORS R AF R B, REWTISHIE R 1 R

HEJHE -AF 2> AF 41> X B4, $RIgiRIES S
T AFWRAE, 75— R, BRI A
(IR0 BRRE ) 5 EAT BA R IEAH S,
P W s 52 e O LAR ML ) A% S D fig, ARl ie 1% =
R FNIG AL T R Bk, Her % S Bt O LA
L) A (B U r 8 . Nalliah 45 50 5%
IR, U LR AR A 7 2 I AN BRI, R s e i
LA 5.0 NUE S F B ER A G, EAT it 55
53U P 2 B PR DR U LA S BE TS R AR AL

A
42 EAT#id %0 GP Ffe#raS il 4 OIE
W H FEL AL (intrinsic cardiac nervous system,
ICNS ) £ 5 AF (R E sy, HAHS GP 41
T AL E R BAT Y 0 s Bk 22 5 858
S 25 1) 3L R VE B2 R 35 AF B9 % A 5 415
Kawasaki 25 % B, [ % P AF B 3% 4 BlIGIT 5
AF B & % . 720 7 EAT (5 5L EAT 1Y LU A 1
5 B A A 205 A G, ICNS AR FH 32 i)
EAT, CrAMEE ] ot 4 B e ) LS M e iz 1 Ref o0
W BT, WX JE L 8L A e, A AF B9k
AR T —FELE B L EAT A RIBE T T
RESLIR ICNS, FEIE5.0 Brlelis [ g AF 2
43 EAT@id R RiEEHm s Ie EH  Gaborit
25036t o AN [R) 57 1 17 2EL 2 1 5 S 2 R AT e
B, KRB R FE R I 412D UL ) Cca® -ATP
fit 1 (sarcoplasmic and endoplasmic reticulum Ca’"
ATPase 1, SERCAIL) FENIEEFRIE, 2N G 1
AT — AR AR S 1Y Ca™ /ATP AR B 200 P 5
FH . EHERE ARG ATIE LA Ca™ B i
54k, Viviano % 5T & B, RJF AF ¥ 1) EAT
HBEEA T B A SR D A R AR . Shi 281 1R T
6 1] AF S F 6 ISR O EAT (1 RNA J75)
BRI, miE AR G [ R L RNAS,
[F Y56 A F s AR 2 L RNAT (homeobox A transcript
antisense RNA myeloid-specific 1, HOTAIRM1) . [
TH & A X RNA 2 ( homeobox A cluster antisense
RNA 2, HOXA-AS2) F1 [] J5 & B X RNA2
( homeobox B antisense RNA 2, HOXB-AS2 ) | N,
KERIrFeB K IncRNA S5 115 538 % 4 R AEAH
KMG T30, XS AR B e dF AF i kA JE
KJH 7 EAT /-5 AF B9 &% h R HEEZAER, F
FH 2 5 PR 1B A A AT B8 R 352 o L B A 7 DG
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A, FEBH AF 0098 K R SR HILH
5 EAT 5XERMN

RAE N AE AF 1) KA T 4E+F b & 15 5 24
FHUST AR B 10 B0 T 4 RE AR AR
4 CRP. IL-1. IL-6. TNF-0.% /K % FF &5,
Mazurek 25 )3 JH] PET K3l AF 201X FRZH ) EAT
RAETE B, 455 57N AF 20 EAT %401 C i 4207 46 b

("F-FDG ) AY3SHCE & TR IRZ 5 Xie 45 %t 32
BlFrLett AF . 16 I/ K AF SB35 WIE 98t & 3R
EAT (i 815 AF 83505 "F-FDG S ECE g
5, 78 AF RE I EAT A RAE i oy R B e

Canpolat %5 “* % B, 9KS7 1E M5 & ¥ AF i 3%
EAT 1 J& Ji 15 CRP /K 3F- & 1IF M1 5 Liu %8 %
P, FEZith AF B EAT 1 IL-18 Fak K@ T
AF (X REZ, X 46 n] GBI R T EAT {2 F R AE R T
4% Wh, WA §% 1 AF 19 % 4= . Agra-Bermejo 5 7
X} 29 il 32 O MET-AR )0 ) 3208 R BT 5 AR &
W, H1EAF BEEVRAALYE T3 1 H 1 (apoptosis
inhibitor of macrophage, AIM/CD5L) % ik /K *F
BT AH B E TR (0.4420.05 vs 0.18£0.15, P<
0.016) , $&/R EAT H iy CDSL f] figJ& B k.0 1
wy R AF KA A T

6 EAT 1EAi&TF AF U ERES

EAT 25 AF W k4 S54E5E, XF BEAT -7 1 i
WIEIETT AF BTSN &,
6.1 MHEhapst AF 84 %h  Li%" B9 AF L
KR K B, — H XK ( metformin, MET) #iE
% KA AF 5 2 Ve R0 B 47 4R AL RE 3, i) 3%
S0 NF-kB 19 006, BEARZE 0 b5 A EAT T IL-6 .
TNF-o., TGF-B1 %54 % K7 ) ik, 18 EAT
T SR A T A S B BTG B2 A y FIIRER R 3K
Sato % LB, SEGNAITAM, KAEIIARGST
20 2 HUHE PR S 13K T TNF-a0 ZKSF- Fil EAT 25 1
TR, FRE5E R LR MET FAHS 5114 %t 7 55 FiLVA
7 AF ] R ATV LEME . Tacobellis 25 ' R %
FIRIERRIGTT I 2 U R 53 1Y) EAT JEERE A FEZR
8 (9.6+2.0) mm FFEEGIT 3B (6.8+
1.5) mm FIRYY 6 S HBFH (6.241.5) mm (P<
0.01) , $R7R AP RS O i 5 S F Pl RE
Ei EAT N

Soucek 25 1 X 437 i UK B 25 AR 14 AF 535 3k
FIBBNRIE, 1697 3 A IERHERMT TR T4l (n=
38) MY EAT & FLUF M [92.3 (62.0~133.3) cm’ vs
86.9 (64.1~124.8) cm’, P<<0.05] , “WEFHIH (n=
41) WA geit2E 5 L [81.9 (55.5~110.9)
cm’ vs 81.3 (57.1~110.5) cm’, P>0.05] ,
BE AN AR AR VT 41 CRP [2.4 (0.7~3.7) mg/L vs
1.1 (0.5~2.7) mg/L, P<<0.05] . MJH[&EE[1.86
(1.62~2.01) g/Lvs 1.23 (0.99~1.62) g/L, P<
0.01] . R NEEIEMREEE[1.16 (0.96~1.32) g/L
vs 0.56 (0.40~0.81) g/L, P<<0.01] /KAl FRE.
6.2 MAZEATAF 8% AEEAT B X GBS I
S i iy RS P C BEAR B RS, AT TR AR A e
WL, KRR ZNER]. Romanoy 4
¥ 60 BiIFE K1 AF & 20 AR T EAT 4T R 8
R (AR ) 4, WTi 3 F45 R R
A BE 3 41 1Y AF A IR T 22 B A (12 A H i
0.22% vs 1.88%, P=0.003; 24 > H if: 1.6% vs
9.5%, P<<0.01; 36 > JI W: 1.3% vs 6.9%, P=
0.007 ) ; [AIEEZ ALRE U7 0] A B A B/ T2 gt
Flgh (24 vs 10 1], P=0.02) , &R E ] RE
YRR AF K525 R R &

6.3 1hEF I AF 9 %h Mahajan 2§ 4
FHEPERRIBENL > AL R . D EE 15% 41 . iR
30% 41, Z5R A S HAMPEHML, WE 30% 4143
FRL N REE . R4l . ARORNE, 125
e AR A PTG, HRIRITRIE A2k
FGiit2rE L (P=034) . Altin %5 Y%} 105 47
i P Btk B DIBR A 9 BB A T RURE MRS, B3
AEAT JE £ 5 ABMI A% (r=0.431, P<0.01) ,
ABMI J& AEAT J& J& (1) ik 57 5000 X+ (=153,
P=0.001) . Javed 2" BF5Y ik, AF AT
U E R T U 2% [ & AF Al RSkt AF BEE, BT
Rtk AF )15 & P AF 5578, B iRSE IR R IR
THUTRE/& AF IGYT TSk, R R4l 2i6E
FR AR AN 7 B, e oo A AR
IR L T 46175 5 IR D 48 A8 19 G B R 24 B T AF
RAAHI Y B

7 NESRE

EAT i 7 8 e A BRI A, 25 1 AF
Mk RN, JERTLGE AR T BoE T
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RETCAH KMV, (BFEEN T —&25s [
A (1) FEHEEEELE EAT /5 AF B & A&
FEE AR, I 43k e R & B i O LR
FA R AR RL A B T I BH AF 0 % A2 Ik JpL il 5

(2) RAEWFFE U EAT 43 W 19 S A4 BE % 5 .0
WAERL G, FERCE P R . A, (B
g EAT SN A b 22 5 4= ) K 43 —F 1 i BEAFF 55

(13 I FH 2P0 000 5 AR X g o 200 Bt A 7 S0 A 4
KA BT T AT EAT WA S BEDLTR, AIGIT
AF FHOF AR 5, (4) BAT 4300 2 18 5 40 i
HlF-, o — SRRk 7AW . 5200 AF &4
MEAEZEE L, AR E,. 858 EAT 5]k
AF By EARBLEI A 56 4 W, {HJ& EAT /E R AF 1)
M7 fE B R R e AT T 0T VE A e AF 16978
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