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HE  OHMNENE I 2H 2 (epicardial adipose tissue, BAT)&Z —FRrok I B AT &350 A 4 5 RN 1 2 Thae e Wi e 4R, o o B 4y
W, AU AN AR B B X0 T HAR R H AR . BRI T, EAT HAHRARTLIER/ER: MEMEIRAE T, EAT
BT 2 ML RN 7 / BB T, 250 L5 0% (cardiovascular disease, CVD)) KA K E. EAT WIEFE / A5 J H
IR RIE RN S CVD I ERE R B FIEMK, B3, WRAEMAGYETIRE BEAT MO EREFER, Ex

HA RN CVD 2, i MPUE VPO AOSE bR . A SCEEX EAT 4FIE. DIRE.

WML DA S A 8 40 5 Ja FE A SR

FEREAL . L DR LIRS CVD HRIE R 451k, UA CVD BB iR iR LR 5.

F i)
EFRES R363

JIEJRE 51 7% 1 22 i ek s 7 B R N 2 A i
R, WATHRFRE R R, T E 35~64 5 NHEIEME
LB 202%, 105 L AR % R O oA R
(cardiovascular disease, CVD)HIEU5k K ALK
SR B W 0 A R i BT 2H 21 (epicardial adipose
tissue, EAT) 2 0ERI ARG DT, T H Ak
() i 350 A L DA B e A AU AR 1 A PR PN
H 8T & A AEREAR 2 CVD RS PEAA AT BT 76 F 5T A
oL ASCEE N BAT BIFFAE. Dhge. U159 L
PAJAE CVD, il 4547 j5 AL . Bk AL |
RS . OV D IhREA ST I E R —
Zrik, N CVD BIBTiE BRI K

1 EAT %K% INEE

EAT & ¥ KI8T IE 2 o W 2 U0 78 O i Ak
FECFRT P R P A2, 32 A 0 i P V) R 5 V)
X, AIAOAMERTY K Z 0L, 5tk 33t
AL, EAT 2 b i 107 40 M e, HL A It 47
TR MG A0 J0E / B g, Fh& T 550,
EAFEZM T, EAT 4O ER 20%, 7%
80% L IF A . EAT Atk / 0o L2 18] ANAFAE fift
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ot 55U 1 OE A WIS AR ELEAE TR K /0 LR
EAT MW H0AAE T BRI A2, SR o it
RN, BAT I 740 Mo 32 22 08 4 ki A i 415 7
835 & [ 1 (uncoupling protein 1, UCP1)RH ¥ 1 /)
B R 4aAR, UCPL ME—EAR B a4t
K FFE 2 5 i T e E AR 4E RN LR e B AR
AHEECE B P, KUY EAT BA R ARG
NEWT A ZARFAIE, X5 B2 T AR i 20 2300 K I J AR f 26
ZUFE A FWEE 1).

BT, EAT BA ™ A ATR I E
Jik /o LEIVE B BFFTUESE, EAT o UCP1 FHE
/N T 0T AR L AE FE VS / A IR AR A5 SISk T T
PR RENIGE, 4EREONEARR & DR A,
4k P i 5 G 7 BR (free fatty acids, FFAs)/K-Fid i
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I, EAT Alifid 5 FFAs $HCRE 5 O LR 5 R
U1, Ry ek / O, EAN AT,
EAT i& 0] 73 i 2 R VNG T / 40 R ¥, an g ik
# (adiponectin, APN). ' | lif %% i & (adrenomedullin,
ADM). 4b JE 5 PR &7 5k B & A & 10
(interleukin-10, IL-10)%F, MIMIEFKILE . JRER
E SN WAk /o LEREET. SR, e BRAS
T EAT R L Ihfie KA W &8 248, UCPL & 3% )i
A, I T A0 AR AR R AR AT JORE N R 1
EAT W5 (IR D7 4 208 7 i 8y e e Jlg iy 4L 2K,
FECEAT UjRe sk, JFH, fEUR AR b 4ok
R E IR, PR K B AR nT RE AR 5] R
EAT R AEAVH L ZEAT 0. 57 B R I B i b 2R
H % B (AMP-activated protein kinase, AMPK) & 4
RO AR oS SR g, BRI, TEIHEIR

&N EAT [ AMPK {5 1 32 2182 25 4], s B R 4R
k. (fatty acid oxidation, FAO)/K-FHI&E %, A%
i % % (aerobic glycolysis, AG)i& M & 10, 41
ZUN AR IR R BB, $on 4% AMPK i 1%
W fiEAE EAT ZUREIHTT 10— 2k BB, £ EAT
S5 DIRECAR AR T, R T T R 0 7 A A
S EEE N, OTTERRITR AR . AIRRSE
s B, R R 7R IR L T o«
(tumor necrosis factor-a., TNF-)« A% 400 1L A
¥ 1(monocyte chemotactic protein-1, MCP-1). H
f~ % 1B (interleukin-1Bg, IL-1B) A1 H 4 & 6
(interleukin-6, IL-6)[)3FIAW BRI N, JF@idH
Gy | 5o Ub AR NI /0L, S5 A 25
a1 2).

Table 1 Characteristics of different adipose tissue

F1 ATFEAREHELEHE

X5 oA R 2 20 BRI R R JEE g i 2H 24 2R
b/S itz MEH. TIRE EE. PRz [3, 13-15]
e 2P0 IR E N 20% 144 P B B 85% - [16-17]
L A SRR B0 fik 43 S i A4 TRk 5 X 52 A5 B ik [18-20]
fir s B O/ TEAR B AME HEREUT, HEZED ERE 7] [21-22]
MK IRt flaliZh 2] FIE iR T2 ISRN i) [3-4, 16]
GRS AN BRI BAR LIPNIITR N [23-24]
RS RT3 T HAIR D ZH 21 RE IR ARG B AR T EAT JiE R A T e R AR 441 [2,21,24]
5y W T RE il K APN. ADM N1 S IR ST PR [7,24-25]
AL PRI RE BUBRE LRI Lo / 5 ik i, A, 4R gz [3, 16]
RIERRL  ERAMR SR, (RN TRE BRI &R E W AR RERE RS, 5T [6,21,24]
BN, S RS A I d A, PRIE SN R EAET EAT JIg AR BT 43 WA K s PR AR 46 TR
HHRIR Lo ML JEWIE FRA R RESRE L VHACTEMRT . 2 A R [26-30]
Table 2 The function of EAT under different condition
%2 AREFMAET EAT WITIAET L
FE TR B KE UCPL, RUTHREaMEIT4HZ, #&  UCPL b, ARtlghidigim &g H % [4, 8]
e, AFFReRRS A, PRIERRR, REEARSRMT
R T RE HA B FFAs BRCRERINAE /1, fRdP5e MEMVERR R R, 40 / HEURE MR . Ui [5,9-11]
Jik 7 Lo L ik / oL
Ir U T RE P BE Wi F APN. ADM 43 i34 RAENIH TR AR WG [3,6-7, 12]
G T TR G A KR BUR F A0 IL-10. 1L-4 %/ BV K &R, €% FF TNF-a. [18,31]

IL-1B. IL-6 %53

2 EAT /RIBINEERYIATS
E W 2 i 2 BAT W) R B4 / KA, 76

EAT Thfig i Ty AL A& S s F . b 7 =) 0 38
Lo A i 5 2H 23 W5 41 D (epicardial adipose tissue
macrophage, EATM)S I H AN AR AL R B AT A
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FI T DhRE, F B N RRERE: % M1 2
A& M2 BI00, {2 56 M1 B2 A KB AR K K1
TNF-av IL-18+ MCP-1 &5 5] AU 98 5 R B s it
K M2 B L-10 S5 R 12 5 RAEH R A
U, W E R, NEREESE BAT H E 4
KEIRIE M1 B S R0 o3 . M2 24 5 05 41 i

@ v B CO B AR T

0, 3 MI/M2 EEFIEE NS EAT Thag ZEL & VI
FASEE, iz 28 Al g5 M1 B S W40 AR Toll £5Z 4
2/4(Toll-like receptor 2/4, TLR-2/4)543 W IR %
YA 7, W TNF-o. IL-18 %, 25 EAT flg i
SHMINE K / AR A REE 1),

@& 2 Evan

LA KB T o
® nza O Hizlp
R \@REio (i ERAMEIE T 1
] A EBE -
WWRT: i B EREEE o ARE

Fig. 1 The regulation role of macrophage to the EAT
B 1 EREEN EAT BITNEEIRT

EAT Difg i RA T iitt, 12350, R E
MGG TT 55 F B n] B2 F K EAT 195 / 1
MU DIREZE B, W R RN, 183/ A E
A RO R R s == 1AVE BAT JR RS, JF ol
EAT & & DI fg, 2 ff 1A N IR & 3 R PR AR B,
Park FECTR HLAN VT 2 254 AT 2 FEAIC EAT 1) ROE
SN JRE,  FEAIZ B IR B K/ A (percutaneous
coronary intervention, PCD)A J5 Bk 4. WEME LT —
BRGSO R 1 RS2 ARAE BRI, i i b
FRERE 1 2R BEh . KRR 4 #0755 254
P R DL RENS TR T EAT JE B S L RO5E I B, o3
B ik 5k AE 1 1K (atherosclerosis, As)~ Bl R I 25 500
IR A KR . IR KB FTIE S EAT KA F AL
FEHDRe A T R R IEE EEER, R
TR ALK EAT Dyfeid fE 2 Lt EAT 15t
WA A et — Dt 7t AR A 0 v % RS T
£ [ (high-density lipoprotein, HDL) & 3= 2 g /7
#H R 5 1 Al(apolipoprotein A1, apoA-1)HE % & 3%
1 W 4 B AR RE ) N B9, Umemoto 45 40 % B
HDL/apoA-1 Be % i 25 #5721 23 2 0E S B, 42

7 HDL/apoA-1 1 fig il i 1 #% EATM & JE S 5 X
EAT ZhRe A ~T, AT i) Co 158 5 0 1 AR K
JRL R TR L, 4EEER D (vitamin D, VD)Xt
EAT #0EEA BZERFIHTTER. Agrawal W7 &
JIEL ] 2 TR /N BRRE B AR R R B, VD k= ] B AR
Bt EAT 280, M SECOAUEE. 7800 5,
Dozio &M K I VD 7KF 5 EAT 2 AEFE B AN e O
e E R 2 B E AR, 78 VD 2 EAT Ufig
HEEEERE. ARSAHRT R VD fels %
0 As BEP b B R AE M (2 26 M1 A4S, $27R VD
HA W EATM (& RARAGIRL, AL LA FF
ik — .

3 EAT 5.0 &RF

3.1 EAT 5MERGREWY

M58 4547 J B A A& 48 IV E 52 21 25 P 150 1R
RARTI . PR BAERIBUS, B EEH 2S5
/ Thie KA EME R ) 2. PCL AR J5 FE 45 2
A e A B ERA, Hop s fE A 4
T G 5 RHER. RE YR — e 2
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FERRAR T SCHE N SRR A, (B2 S e A
FANIRIE R 8% ~10%, JUIHAE L B v H gk
AR R R T e, SRR SCHE N R R LR
et — D UIRA. I RAIF0 R I LA AR AE & 4 4%
Jo FE AL R AR OC B ) A FH S 7R 3 B ik BR B 45
v EShIKFE PR, B 50 3 R A I
17107 5 S S0 S R £ R 40 RS B / O A5 T B2 R T
Re i, FREA KR BRI 2 906 R 3%
KBS T BAT 5 I8 A1 B AS 17 76 AT f] i 1) BF
B, BN REREIRAS T EAT BIZhRe R AL e =
57 MAESMNERIE “MIAE” RN, NiZ5
PCI A Ja B A R AE R . Park S0V BLIL I &
F EAT BRI RN, IF5 PCI ARG HIAE B
1EAH ¢ . Fukamachi 5 SHIE 52 202 O LA BE (acute
myocardial infarction, AMI) & #:5 PCI 167 ¥ 4
Ja, ZXMEWRZEE EAT EEHE & TR0
EWAERE, JFH, EAT EEA{ENZ L IMER
AR e — PR ST T R 25 . Zencirei ZE54 % B PCL A
Ja DWUHARTCHE T SEEANRIAR S EAT EE 2
IEFEOG, $R/NFEK EAT BB /A8 BT PCI R
St Bk &, A E I B % . EAT 4% PCI
A M8 B A LIS A R — 2 W, B FTIE sk
JEFEARA T EAT M1 BE WP EZHM L, R
JiE R 7 R E B BT E L IR SRR, A
EAT ZhRE VAT a0, L2459 B RG T %6 —
RYIGIT FBUHE ) 10 EAT, AT o035 I 4
RIEIRA / ThRe ZBL VT RE 2 IR PIIG PCL AR J5 FE 8k
A BB ISR,
3.2 EAT S#hBKHHREL

) Jik 55 ¥ 1 1L (atherosclerosis, As) & if K T
Ky HBNIKEIE I R AE A, LA X 4815 ot & A
O 2 20 B 9= A E By 5. Harada Z5P2 R B
TE S o Dk 2% A 0E B T, EAT AR R AT AR 4 Tl
B RS M S R R, HF5E SRR
B BEER LA 52 B35 IEAH DG, Sag 559K I EAT 14
M5Bk N fE - o )2 B (carotid intima- media
thickness, CIMT) 2 & 3 1E A ¢, Ff M F HAth
fab R 2. fE/ANEUE As B, BIF 5T R I V) B ot
ARSI ZE B P& LA EAT, v B E k> As BEEE
BT BT EAT Bef% 8 F RS2 AR T BOW i,k
ik 45 B2 78 EAT & FE nf 4 5 5 0 J (coronary
atherosclerotic heart disease, CAD)Z Wi Fll G [ 73 )=
MIHTHEAS. BAT 30 As BIMLAI 3 25 H 90ORE S A
WG, WERERT CAD B4 EAT #EATH0, &

L EAT B MR M1 R RRAEZ, I 5 CAD
T R P N IR A OROR O E AR R I, LR
N EAT 0] 3@ i 4 Wb 5 5 4 J8 BR E B (matrix
metalloproteinases, MMPs) it A L& 7M. A
WIE, fEBE As DEUUIE T RE AR, HEn As BEHR 5 4
RG220 BIFFTAESE, B S SRE S S T A R PEAR
JEWT T 175 3 1 EAT 5551 4 Ho R R 3R i) 730 3, (H
X T R A A R 7 4 2 D, SR )
YERT EAT HRIITE B H) SE MK As Bl iR $E
BERTHL R, Vacca FF19VR L CAD &3 EAT JlEAQ
L S RN R S A 4L AN oy A NI N B S 2 T
T (T A AL W) T AR 3G BE W B0 52 A& (peroxisome
proliferator activated receptors, PPARs). At X 5z 1k
(liver X receptors, LXRs). fHI[E BT CF45 &
[ (sterol-regulatory element binding proteins 1,
SREBP-1)%5) v 14 B & 52 2| 4], (HPilish 2, &
AT 5 Je 9 0E R (A% 40 a6 TR 7 1 (monocyte
chemotactic protein-1, MCP-1). [ /& & 6
(interleukin-6, IL-6). Il & W B £ K H 7 C
(vascular endothelial growth factor C, VEGF-C) %)
HIRIE K2 2 T, 478 EAT #OE [ 3 5 AR
AR T BEAFAE BB AR W T ML DRt — 2B T
CAD IR IE. As fEJy CVD 2 2 {1 B AL
FOV s 45 2 Mo BRI R () B2 D BE 57 L T IR
WA fIE B I UL i 19 5 55 ), BT 9T CIE S
EAT WL/ iR 5 As KB (E 2). 1%
GRSV JOREUR T B, I SRR 22 4E
I 2 WY L A8 AN B 0T s I 516 T N IR A8 TR AE As
RAEEZAER©®, SR BAT @i 1E FH T ifn % 4
JEFZNE As I BRI B8 1) FAR LRI A A gk — 28
5.
3.3 EAT 55M/Ef

{1 I 9% (hypertension, HTN)AE Al PR LI
fEPERT, LABDAKWCAE AT/ BUET 5K e v o 3
PRI, M T A A MR R (. i
OO, B IE . TR K E SRS,
EAT [ {Ey HTN (RS2 F00 6 b5, 8715 HTN &
HIFRIER R AR RS, Ruan 2 DOCA-salt i
T HTN /RS ORI, B L8 4 JE iR 7 41
Z (perivascular adipose tissue, PVAT)H M1 A4 EIE
I G ) TR, HTIN 51 A I A 354 X 35 36
$e7 EAT fE 8 —RiRFBK ) PVAT, EATM fE K&
TR Ik 3t — DR 3E HTN )R AR RE . I R
FORIL, NERE HTN & M A 31 A I 2
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FRELIR &
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T 44 A
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Fig. 2 The role of EAT to regulate As
2 EAT 3t As (9T EA

I8 HIN B3, J+5 BAT JEEZH KOS, FE,
AT R I BAT ARAR T A D J5 R 1 vy I A
I He B A A B B SZ T R 7). Erdogan SR
P, A 1 & L E (resistant hypertension, RHTN)
B EAT B2 51 Hok-F 2 8 #F IEMHEK,
EAT JE BEiA 2 3.42 cm J B B AT AE N #) %€ RHTN
BB AL TR PR (82% B . 77% %5 57 14). Ertas 2810
RIL, EAT A5 AR 2 AEA) B i s il 2k 5 35 41
K, FHMALT HABSER K 2, EAT KT 8%
T 7 mm R AE N A E AEA] B HTN [ 8k 57 1% 45 A
(TA%BUENE, T1%5F 52 PE), EAT {2 HTN HL ]
Al Re FEE EAT B / ARG N5 203 ik S /g
(arterial compliance, AC)PF{%, ZhHKAE LT PR > -
B If % 48 % (cardio-ankle vascular index, CAVI)
Thim, BUETHEINKY 5K, EIKNEDIRE 2 H
KM HTN T HBER 2R, sk br
R EHBUE,  FEER T [ s v T AR AR
—EMERE, XF EAT W% HTN HL PR AT T A
HTN fIBia gt g . &k, BN &Pt iR
B PVAT A0 2 ¢ M1 A A6 B 2 i 2
HTN %315 ILE E A, 2810 PVAT A1 EAT 2%
Z 5 HTN 5 3 1.0 L B AR A Rt — D i 5,
34 EAT 50#%KE

o 2K H (cardiac arrhythmia, CA), JUHZEZE
PGB E . O/ BB RO A AN

A OIEIN, E T ROLIRIERESE. TR
KL, EAT W{ENMSLER R, £ 50585
(atrial fibrillation, AF) %% CA [ K 4 Kk J& .

Mazurek 25793 it FDG-PET / it B LW Z H I K
W, AF & 0D s e EElK EAT & &
SERN, JFH IR EAT RSN KF
B T HA 2 N/ R4 4. Hatem 56U R I,
WEVIRA S EAT I 70 RERTEIL R AR A K
KF B FE )5 MMPs, 3 2R 1A i34 s mf
W RO 4EA, NIE AF 352, Akyel F5
KL EAT B 5 AF B30 b3 HUGE R B 2 2
FIEME, #t—B ek AF kKA K. Tacobellis
BRI, FREME AF 5 EAT BRI & T FER
YE AF %, JRIEHEEFE EAT RPN A R4 Fr
S OEREE, X8 AF 2. Nakatani 25605}
FERE R M AF BEAT SRR R A S, M
£ #i(high dominant frequency, HDF) A 57 252 P i 24
(complex fractionated activation electrogram, CFAE)
HLALXS AF 85 bR, R I AF 41750 5 EAT 4k
HDF HLAL 75 AT W] BAK T 20 A, $278 EAT
S HEUE L 7 HDF A AL AT AE R (22 AF KAEKR
JERIEER K. Kocyigit FFHIESL0 5 ] EAT B
AT A Dy fi bk N RS s B A Rk S T R
. Ay, BRI, o0y EAT JE L R] a7 i
M AF JERAA 5 B E K, (EXBNE R R &
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S, BRIRER R ROR 5 FUHE BOsr EAT #6797
A BAE R T O ES. 4 TR, EAT {2 AF
HUHI AT B2 BT BDIRAS T BAT 724 K& RAER
TR 7, SBOEIVZE4EE, 5l
O /A 33T, BT AF FIRAEK &
35 EAT 50DigEfr %

O I BEAS 4 (heart failure, HF)f2& &l CVD &
JEIZRI B, DLOILRHR T T BEAS Re i 2 MLAARAR
WHRERNEERI, BRI, R ARK
DL, BT OWURAG . O NERT S e 3 0 SR R R A
RAERPL, WA WEILFENSE T HF FIRKEKR
J&. Liu SEERF AR, 20 JIE 32 2045 45 J
AN S T i — DA R4, T
6 EAT B, 25 HF MRA K RE. W
TR, EOBEEFRIIGEA RS EAT HEHE,
HAER S8R B 2SN 2L IR, F
ST HAMARKRFE R, $Eon EAT fIE T A O =
oK DhBEAS A IS P FR AR B, Tacobellis S5k
L, JEREEE EAT JEE 54 0= &K ARIHAN R
SEWN, IF S BAT J5 B 88 A 05 IR
WA IEE . Agra 0K I, HF H# EAT BE K&
FLJE IR 7 0 0 i i 5 1 i AR B g s TR
APN B b IGIRE FE R, NEMEARE EAT &
fE 5 i FFAs K FBH ARG, EAT JEREE3E 05|
FEC O T SR G 0T & A AT e 2 S BUE O D REAN 43 1)
FENZ®. Fosshaug Z® kB, HF H3# EAT )
IL-6. F EIRBER R WEBHREAED 3 UK
BN VERT IR 107 R 55 A e R A Y Ak B B
EAT (AR R B /K 5 O WLEE M S 50 & &7 koK
W ARFN N Kty B B FIEN R 44 (1 386 I 2 1E AH 5%,
figdt HF B35 ONLEM . Burgeiro E % L, HF &
H BAT Hi %) 08 16 B g o2 4 fie e 70 B L BRI B R
NEWT 023, FCNG BT o) ff e 0 S IR 4 R 1 & R A
T RIERFRIRBEFMK, I B4R EAT B
JEAR X EL AT AE & HF B EE A L. [H
i), Parisi PR, EYR4EPE HF B4, EAT
JELFE B B 3G I I — R ik ) LRy e K 7 B L oss 1y
&G I RIA, IS ECOHLE IR Z K (3
B, 3278 EAT A5 Al fig i i i 458 0 JUL A2 S 48 %
HERT HF MRARE. HAr, ST HF 39710
DAXREVRTT R, A Refh ok g8 547 1 %Ak,
PLEAT RYUIN S, TEZ0E. AR #PE55J7 ixt
HF )R HLE 3 — P 4R &, 8 HF BaIT 32 4t
ML

4 [EBERZE

EAT 1E R —FpoduRs 00 B A 5 38 A1 42 B 28084 1)
ZIUREN IR AL, HEma S5 2/
CVD MR AKRE. BT EAT HA M i i) £z
B, RAEMRGY I, mlEsEoshE. CT X
T LR 45 AT 6 FL R/ AR RLEAT VR A, X A IR IR
CVD Wizl TG A Saks 7 Z 5t 18 s 1.
BE) . AR R E L IR T 4 0] A AR R EAT &
FE /AR, B EAT RGERAS AR ZEL, R
FRp ik / WU R VER . (H HRTXTT EAT ()
AR DIRERTIRAENLEI LA EAT 2 5k /
O WL R AR O R B B AR AL A+ iS4
X HHUH RN AR KA CVD B ¥ 324435 1 8
%R

2 % x M
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Abstract Epicardial adipose tissue (EAT) is a unique fat depot which has multifaceted effect on local and
systemic. EAT has a special anatomical location. The metabolic and histological features are distinguished from
other fat depots. Under normal physiological conditions, EAT has thermogenic and mechanical characteristics,
which is beneficial for the heart. Under pathological conditions, however, EAT secrete a variety of
proinflammatory cytokinesis and adipokines involved in the pathological process of cardiovascular diseases.
Thickness/volume and chronic inflammation of EAT was significantly positively correlated with the severity of
cardiovascular disease. Exercise, weight loss and some drugs can restore the protective functions of EAT for
cardiovascular system, suggesting that EAT maybe serve as a novel indicator for diagnosis, treatment and
prognostic evaluation of cardiovascular disease. In this review, we summary the anatomy, function and regulation
of EAT, and then discuss the potential roles of the EAT in cardiovascular diseases including vascular remodeling
after injury, atherosclerosis, hypertension, arrhythmias and heart failure, which may provide new targets for the

prevention and treatment of cardiovascular diseases.
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