[ B O MUEI A S 2020 4F 11 H 5 47 4555 6 4]

Int J Cardiovasc Dis, Nov. 2020, Vol. 47, No. 6 e 335

NI B ZE A e AR Bl ik P 5 0 S g 1 2H 27

BEFE =R x4

T

(€E)

w3 SR B A (EAT) A X5 3F P K 3h Bk ok o 09 B A K T AZ, Th 4k

Fw e EAT T S8 S IMNRE % B F 481547 BIR S BREE AFFA BN 5 G5k
PREA W RF I A AETLE M B IR SRR, 437 EAT #9 35m & 04 77 . 7T 46 &, A 34F FiL
EMBRADIRER T WG HIEE, XN BERERZ R RAEBSE EAT 26

[EiA) EraEM BRI IRER; SIMRR AL ; AR A

doi:10. 3969/j. issn. 1673-6583. 2020. 06. 005

AJ BEL ZE L TR 30 Bk s (NOCAD) 8 2 5 1
s SORPLERA AR TE R . AE500 M5 fE i P R 45
TISFRET , 760 A8 AR AR AR AR AR AL G fe e P 2%
CH B i LA O BRIR SO MET T » & B ik
AL B MR | EEAR B K R 2 B0k e MR
PO v | 1S B LT e 7 & X O 1 2 P e 8% N
[N 4L (EAT) ) REZRTL .
1 NOCAD ¥ EAT #fiR
1.1 NOCAD

NOCAD JZ: i RZFE A0 LR I 200 JILAE AT
Joi A HERRAR IR S R 2R AR GRS kR AR &
A EEAR B0 K B € G A2 B A% =50 26 1) 1L 357975 42 1)
—REEAIE, DO USRIy 5 2RI FR N R itk
S K BE ZE P L O IR - DAC USEFE Ry 2R B0
B b R 6 4R Bl Bk B 2€ o 0 LA S8 (MINOCA) ,
NOCAD At B, L ANME, R k2
Fife i R 2 B BRALHI S 2% . HRETAH 2 sk
T2 R AR T LUV AN I A8 % o I 57 ) B R A A bR
BifioEas B 53 NOCAD Byl fedLfl -,
1.2 EAT

DAL A7 L 2 2% o I A7 s AR 4 s 1
M7 GRS g I DR [R) B 2 338 i 2 ik e A
BEEAL RO JE A S5 G XU ) o 43 0 LA A B A
JRZ AR LRl EAT, e 28 1 e IR 0 ik
JE L EAT 25 Bk Sk e R sl ik S5 FEL g 107 4 28

FEH AL 050017 A4 5K T AL BB K240 58 A BE T8 5
050051 A ZKJE A AR EERE O WEHZERA{) ;063210 L,
QLB TOR 2T 9EA e G U W)

WIEVEH 22, E-mail : [sr64@126. com

(PCAT), EAT Y55tk 2 ki 38 B 442 fk, thy iR
Sl I, P A A AR VR LA R 2 SR RS
EAT 322 ¢h i 17 4 M | 9% 0% M 40 B o 22715 FAd
AN SR AN DU E 118 I 418Ut A7
JE TR ST BRI N 23 b L 55 4 A8 B 1T 72 A R 1
NI F RS, EAT R 05 S 4 45 %
BiA RNAGrRNA) #iz RNA(tRNA) .mRNA,
it RNA(ncRNA) A, & & 59057 R4 RN N Rz
Ty fE . e i ) /8 AN EP B T3 A A OGS RU,
PCAT i J] [ 1l 48 e % = 4 9 55 7 st /D41
GO PEVE T . A% 5 55 R el R 3l bk o A
O e GeEE o) JR 3 EAT B4 2, g 17 it 1)
PG PCAT BCH BA Bt AL BEvE B LM
FE S EAT B AR N 16 BR A 4121, B4
HH AR AR B2 AR AL ], 25 4 5 Ty i b
Z R,
2 NOCAD X B E =S8 EAT hREEEL

NOCAD Kbl il 52 24 15 A 5 0 18 5% A X
B AL GG R 3R A 56 EAT 0l 284 S X 46
ARHEEK,

FEAT RO A% G e B R 28 OO L A JRE 8 I
JFE T 3055 S5 » e bR 3l ok ok R e £ 118 08 2 A 6
FELE, 3% 0] figJ NOCAD % 9k 832 i 7 w5 i J5
B C SR 2 11 ChsCRP) | B R 25 20 155 =5 5%
AU, AT 58 NOCAD & 4, Sara 200 & Bl
W EE hsCRP(3~10 mg/L) 5 58 e R 145 52 hy M
M7 A 2 (OR = 1. 82, 95% CI: 1. 25 ~ 2. 69),
Prasad 26"V iF5E & BLIAL I JR BR 7K F- 5 NOCAD )
RAMK, ke fE 5 B Z IRl e iF EAT FU, 5]



* 336 - 0 L 2 s 2020 4E 11 55 47 355 6 1

Int J Cardiovasc Dis, Nov. 2020, Vol. 47, No. 6

A2 EAT Dhfg 2L . 22Ok 30 Bk 48 1 sz i oes 4R
kg IR

SR MME . Lot 5 B NOCAD, JEL 5 fa
WRAL P REZEEN., Lk EMARES S KT
ALK BB AT A ME RO B M 2 5
MINOCA HZ HIIAR (35 %) R (27 Y0) K 8y
B TR X B4 . Hung &M & BLAE & (OR =
5.20,95% CI: 4. 72 ~5. 74, P<0. 001) F1# i
(OR=1.98,95%CI: 1. 50~2. 62, P<C0. 001) B i
BTN K TR 20 Bk ER 2R 1 XU . Kahl 28 58 &
L, 5 fa BT B A L . FE RS AR R O AL R D
HLARTRE R, A B etk & NOCAD i fa
B Lotk AR R m T H . Amigues S FE
TCIG RO LA 1 2 KR 5697 98 (RA) R
KA 1/3 B8 B0 UL I A T RE BE A%
Fatma %745 T 76 i) RA 355 50 £ A
1) EAT JEEE, &8 RA B35 1) EAT R B2 & T {d bl
XTRAL, DRI RS A0 BEIR R L A B SR M ]
B NOCAD 19 & 95 KBS . 78X 2e 4R 1L G fa B A
ZVEMT L EAT 2 IhRE AL M R EM S .

3  EAT I8t XEL 53 NOCAD
3.1 EAT 559 % B AR o 55 3 fE e 45

Sade F MM T 65 ] H B0 B0 1R SR ) ik
T IE A2 2 1 e bR 3l ok ot 37 £ 45 (CFRO 2%
it Forr 26 1) CFR 98I BRI D e pe i, 39 4]
CFRIEH . 5 JCiu a8 Y fig b s i) 835 A8 B Sl
BT RE G 5 L AN AR 197 8 B (EF D) W 25 T i
EFT J& {0l 48 T e B A5 Y M — 2 37 Ft i B - (P<<
0.000 1), EFT>0.45 cm ] CFR<C2 [l HURIE N
85 %0 AR R 75 % (P<<0. 000 1), TiAL 55 (1) 20 ks
FEAE A 7515 PR 28 AN B8 10 2 PR AE D g S . R
A ) — T (AR A 9 & R, EFT 5 3 BH ZE 1 5k
ARBIKA R BN kit 52 I o3 2 A G, EFT Af
AR G 1l 33 00 Al BH 2 % 56 AR 3l ik 12 i 3 (OR =
0.941,95% CI. 0. 876~1. 000, P<<0. 01); Y4EFT =
6. 1 mmihf . T 45 $idR K (0. 766) , RAELE K81, 3%,
FRSFEER 90% . FRWFFEHE R, EFT 6 hnal 32800
AN IS B A S DI RERE AT .

N R D e A2 0 5 200 AR I A R Bl A T e
PR E ZHLH] . DB P AL 40 B (EPC) 7K - 1] J
WA K2 D RE  EPC 7K P 8wy » P9 e D) RE 40 47 ™
Chang 252" B5% & 3R EFT 5 ECP K 1F 456, EPC
K5 EFT 57 A0 OC (BR#fEfk p= — 0. 233, P =

0.001) o JIEJHE OB PRG54 3 52 5 AT -5 Bl 45 4]
FEL G 0 AL 2 v 5 B T 38 2R 32 AR I 3 93 = X ol
JE T 2023 v 1 A8 Ak L VG n s AR 98 s D R R
RE 240 A 18 e 2 o L S I K e ¢ 3R A T g
BERTH RN N B A S A T TR DI RE 32 400, 03 A 1l 78 A [
NIV 212 ) fie e - 350 22 b H g At M AE 40 2 2R
2 I A 2P A R DY L 2 T 4 B T T A
A 7, o 20 U A | 20 IAF 5 e 3 R s
PAT 5 A A L P R T R B A DL K — LA
AR B R,
3.2 EAT 5@ %kahhkrE

Nishio 22 PEAL 1 1 B R 2R L &0 (VSA) |
HHTEENAM EAT (EAT-AIG) 5 5k 8 k28 2 i)
WER ., 9T R VSA 419 EAT-AIG B 2 KT
3k VSA ZH[ (8. 2+ 2. 7)mm % (6. 1 £ 2. 5) mm, P =
0.002], FEJRHEH AR PR 2 R A FR 975 1 I
SH) J5 . EAT-AIG 7] % 4 b 1t U VSA 19 & 4=
(OR=0.81,P<0. 001), EAT-AIG J5J&F . H At BE
FERs K R A = 2 W (OR = 0. 81 % OR =
0.64,P=0.02), PCAT HIR4PER N K KB £
T P o ST A Y T UL 200 B 1 v S P A 5 |
RS RRZE R B EHLH] . Ohyama 2520 & 3, 5k
VSA FAH . VSA [ 1) PCAT 2583 B el AR 2l ik it
D L A T A R e I 2 A B e, R
145 T el i B AR TS S b CTBR) B &g FH 35 (1. 04 £0. 03
X0, 85 +0. 04, P<<0. 01, [ & J& Fl TBR 5 &R 3 ik
X T FELAE Fry A 4 e o R B 22 d 3 IE AH DG (OR =
0.61,P<<0.01), AL, VSA H#dh PCAT 2455k
EbRahk Bl TBR S IEAHDC ABAEARE VSA &5
FTIL IS . $278 PCAT AH 5 W AE O I i
RSN L i5E AR

PCAT JRy#f b €8 11 105 40 B A S 42 7 08 32 A A%
s PR - T N B K R R R I
Jni g %k R (Ang) [l 93RIL, Ang [I/EH T IM5E
BE TR i L0 L, 3R 0 48 s . R LT
T AT e IR L 5 | AE I Y I A K ) e
IRAT R A R . 34k, PCAT i ad B Jifad
AALE  Angl-7 IR BEER AR R H I L B AL = R —
A RS I 5 TR 4 FoR R AN R 2R 5 R A9 i
FUHR . BRIRETS s X 2y o Ak ek /b, i 48 Ak
T RSP
3.3 EAT 58k Mk & e sk B e &

SRR B ok S 7 R S BN IR



[ B O MUEI A S 2020 4F 11 H 5 47 4555 6 4]

Int J Cardiovasc Dis, Nov. 2020, Vol. 47, No. 6 e 337 -

— 3, #53 NOCAD (i # BEH A faf /N (HZ B 2
PR 2 T8 HLAA K I Ak T 0 J0IR 25 3X 23 52 i 3
Yot e v, 5|k AE FH %€ 7% 5w AR 3 ik 35 1. Park
FR IR EAT dA7E1EE Z 1 LT iR L
B (TCFA) , 5% EAT AL, 820 EAT 58k
() Sl BB AA R, B e 14 s B e A AR B ST 2 Bt
T IRFEAZ O Y BESARFRAE £ L) S 2 1) TCFA
FHG . TEZICE M AR EFT J& BEH s P
AT FERE R 2 —. Tan 252 B BURER EAT
HARRAC A R B S B AR G, FEfER AR
YERT . EAT iy g i 41 2371 4i B Ak Jo] il o BRAIR
A CHA e M E REA MR . 540 iR/
PR | G A M AT T bk 2 4 Bl A9 3 2 2 a5
PCAT M4 VE AR TR HLHUR . 4l A
KAL) -6 MR IEH T-o 8 1L-17 54 F 1 N5
=R X e sl i B R 1 3l ik
BE A 98 M RN 5 B A5 AN ™ 1 X e S R Ik e
N 41

e 282 T3 NOCAD By i Z—, EAT Ij
REZE L 5 | A Jmy 08 v Rk o A7 LA T 00 XU 184 . B
i R 5 L2 R K g 7 052 & 1 Tl D 85 0% 0 40 )
FVPAFD R RIEA R G it 20 PAT-1 4%
IR L VR R I VA AL A
MR AT LA 5 it /)N B 3 P 75 S B I 2R B S
I T R R 1 I Y o A o A R 4
ZUA T VT 7 VB 7 DA B £F 4 3 A JROK ST
XSGR I E D e S 1 EAT A [l i 48 rp ]
AE BRI BB 7KF T s g R 2 B & v B R BEIR S
I (TRANY 8 R A (IS R N 1D o s s
it AR T B RO I UARIORR: ZE 1) e A R

25 Lk, T RE ZE AL EAT 5 bR 20 ik JA
IRNE SO, IF BRI 2 R A B 40 ML - R
0 R S 00 A BB I 5 B AL A8 B e A e AR
BlkREZE AR BH ZE M 5 1 BE B 1 S i 2445 E I
SIE— R0 = R F I NOCAD,
4 INEERE

NOCAD %l Z¢ . EAT 5 NOCAD %4
FHOC . IR IR B Bk st nl 5 R JR i EAT 45
F s MY Re 2 AL, AR 30 kA D s s AT A
IR B MINOCA 84 H 9 & 8 B8 B, £ X
EAT 454 F1 (80 Py g 47 W50 K 3F 43, 7T g s R
NOCAD E& ko3 2 B . B 5409 B 4%
il 3 EAT JUARAY A& 16 R 2%, AT RE sk 2> NOCAD

AR A . A EAT A 259 Can 4i i A
) LBk 2 B P R ds A 2 R D R
J7 & il NOCAD i 3K 4, A7 i I IR BF 50 56
HES . sh st & BYIBR EAT A] LARH 1k 564k 2 ik
PR I i Y X KU NOCAD ()R &2 VSA
FEIR PO NS B3 B0 EAT 5956845018 fil e &
AT AEAFHE— 2P ATSE
& Z X #t

[1] Bairey Merz CN, Pepine CJ, Walsh MN. Ischemia and no
obstructive coronary artery disease (INOCA) developing
evidence-based therapies and research agenda for the next
decade[ J]. Circulation, 2017, 135(11):1075-1092.

[2] Dreyer RP, Tavella R, Curtis JP, et al. Myocardial
infarction with non-obstructive coronary arteries as compared
with myocardial infarction and obstructive coronary disease:
outcomes in a medicare population[ J]. Eur Heart J, 2020, 41
(7):870-878.

[3] CreaF, Montone RA, Niccoli G. Myocardial infarction with
non-obstructive coronary arteries; dealing with pears and
apples[ J]. Eur Heart J, 2020, 41(7):879-881.

[ 4] Neeland IJ, Ross R, Després JP, et al. Visceral and ectopic
fat, atherosclerosis, and cardiometabolic disease: a position
statement[ ] |. Lancet Diabetes Endocrinol, 2019, 7 (9):
715-725.

(5] WP R OAMERIAR SE.OMICRD ] P
DR 2017, 45(5) :447-450.

[ 6] Matloch Z, Cinkajzlova A, Mraz M, et al. The role of
inflammation in epicardial adipose tissue in heart diseases[ J].
Curr Pharm Des. 2018, 24(3):297-309.

[ 7] Tlacobellis G. Local and systemic effects of the multifaceted
epicardial adipose tissue depot [J]. Nat Rev Endocrinol,
2015, 11(6) :363-371.

[ 8] lozzo P. Myocardial, perivascular, and epicardial fat[]].
Diabetes Care, 2011, Suppl 2:S371-S379.

[9] Sara JDS, Prasad M, Zhang M, et al. High-sensitivity
C-reactive protein is an independent marker of abnormal
coronary vasoreactivity in patients with non-obstructive
coronary artery disease[ J]. Am Heart J, 2017, 190;1-11.

[10] Prasad M, Matteson EL, Herrmann J, et al. Uric acid is
associated with inflammation, coronary microvascular
dysfunction, and adverse outcomes in postmenopausal women
[J]. Hypertension, 2017, 69(2);236-242.

[ BEEAE, Rk, SK. OIMERE T2 - O 1B B 1A 18
AL RO MAERARS, 2020, 36(1):11-14.

[12] Vaccarino V, Bremner JD. Behavioral, emotional and
neurobiological determinants of coronary heart disease risk in
women[ J]. Neurosci Biobehav Rev, 2017, 74 (Pt B).
297-309.

[13] Daniel M, Agewall S, Berglund F, et al. Prevalence of

anxiety and depression symptoms in patients with myocardial



* 338 -

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

O M5 2 2k 2020 4F 11 A58 47 855 o

Int J Cardiovasc Dis, Nov. 2020, Vol. 47, No. 6

infarction with non-obstructive coronary arteries[J]. Am ]
Med, 2018, 131(9):1118-1124.

Hung MY, Mao CT, Hung MJ, et al. Coronary artery
spasm as related to anxiety and depression: a nationwide
population-based study[J]. Psychosom Med, 2019, 81(3):
237-245.

Kahl KG, Hueper K, Schweiger U, et al. Pericardial, intra-
abdominal, and subcutaneous adipose tissue in patients with
major depressive disorder[J]. Acta Psychiatr Scand, 2014,
130(2):137-143.

Russo C, Giles JT, et al
microvascular dysfunction in rheumatoid arthritis [ J]. Circ

Cardiovasc Imaging, 2019, 12(1):e30636512.

Fatma E,

Amigues 1, Myocardial

Bunyamin K, Savas S, et al. Epicardial fat
thickness in patients with rheumatoid arthritis [ J]. Afr
Health Sci, 2015, 15(2) :489-495,

Sade LE. Eroglu S. Bozba H. et al

epicardial fat thickness and coronary flow reserve in women

Relation between

with chest pain and angiographically normal coronary arteries
[J]. Atherosclerosis, 2009, 204(2) :580-585.
R3O BRI 48 5 B2 5 =l B 2 St bR 20 Bk 2 1 vt
BRALT] ARG MAT AT » 2016, 44(11):956-960.
Chang TY, Hsu CY. Chiu CC, et al. Association between
echocardiographic epicardial fat thickness and circulating
endothelial progenitor cell level in patients with stable angina
pectoris[ J]. Clin Cardiol, 2017, 40(9):697-703.

Jia G, Aroor AR, Sowers JR. The role of mineralocorticoid

receptor signaling in the cross-talk between adipose tissue and

the vascular wall [ J]. Cardiovasc Res, 2017, 113 (9);
1055-1063.
Guzik TJ, Skiba DS, Touyz RM, et al. The role of

infiltrating immune cells in dysfunctional adipose tissue[ J].
Cardiovasc Res, 2017, 113(9):1009-1023.

Nosalski R, Guzik TJ.
inflammation in vascular disease[ J|. Br ] Pharmacol, 2017,

174(20) :3496-3513.

Perivascular adipose tissue

Nishio S, Kusunose K, Yamada H, et al. Echocardiographic

epicardial adipose tissue thickness is associated with

symptomatic coronary vasospasm during provocative testing

[JJ. J Am Soc Echocardiogr, 2017, 30(10);1021-1027.

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Ohyama K, Matsumoto Y, Takanami K, et al. Coronary
adventitial and perivascular adipose tissue inflammation in
patient with vasospastic angina[ J]. J Am Coll Cardiol, 2018,
71(4):414-425,
Chang L., Xiong W, Zhao X]J, et al. Bmall in perivascular
adipose tissue regulates resting-phase blood pressure through
transcriptional regulation of angiotensinogen[J]. Circulation,
2018, 138(1):67-79.
Xia N, Li HG. The role of perivascular adipose tissue in
obesity-induced vascular dysfunction[J]. Br J Pharmacol,
2017, 174(20) :3425-3442,
Park JS. Choi SY. Zheng M, et al. Epicardial adipose tissue
thickness is a predictor for plaque vulnerability in patients
with significant coronary artery disease[ J]. Atherosclerosis,
2013, 226(1):134-139.
Tan Y, Zhou J, Zhou Y, et al. Epicardial adipose tissue is
associated with high-risk plaque feature progression in non-
culprit lesions[J]. Int J Cardiovasc Imaging, 2017, 33(12):
2029-2037.
Kaji H. Adipose tissue-derived plasminogen activator
inhibitor-1 function and regulation[ ] ]. Compr Physiol, 2016,
6(4):1873-1896.
Vilahur G, Ben-Aicha S, Badimon L. New insights into the
role of adipose tissue in thrombosis [ ] ]. Cardiovasc Res,
2017, 113(9):1046-1054.
Gaibazzi N, Martini C, Botti A, et al. Coronary
inflammation by computed tomography pericoronary fat
attenuation in MINOCA and Tako-Tsubo syndrome[J]. J
Am Heart Assoc, 2019, 8(17).:e013235.
Packer M. Drugs that ameliorate epicardial adipose tissue
inflammation may have discordant effects in heart failure with
a preserved ejection fraction as compared with a reduced
ejection fraction[ ] |. J Card Fail, 2019, 25(12) :986-1003.
Mckenney-Drake ML, Rodenbeck SD, Bruning RS, et al.
Epicardial adipose tissue removal potentiates outward
remodeling and arrests coronary atherogenesis [ J]. Ann
)17, 103(5) :1622-1630.

kA5 :2020-06-11 = 2020-9-22)

(A3 i - BRI

Thorac Surg, 2(



