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Research progress on the role of perivascular adipose tissue
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Abstract: Coronary microvascular disease (CMVD) represents a critical pathological condition that impairs
myocardial perfusion, typically manifesting as angina and ischemia-related symptoms despite the absence of
significant epicardial coronary stenosis on angiography. Recent studies have redefined perivascular adipose tissue
(PVAT) not merely as a passive structural component of the vasculature but as a metabolically active endocrine and
paracrine organ. PVAT exerts multifaceted regulatory effects on vascular homeostasis by modulating immune cell
polarization, adipocyte phenotypic transformation, inflammatory signaling, and oxidative stress. Dysfunction of

PVAT has emerged as a pivotal contributor to the onset and progression of CMVD. This review synthesizes recent
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advances from both experimental and clinical studies, focusing on the pathophysiological mechanisms of CMVD,

the anatomical and functional characteristics of PVAT, its mechanistic role in microvascular regulation, and potential

therapeutic strategies targeting PVAT. Furthermore, perspectives on future research directions are proposed to

provide theoretical and practical insights for the precise prevention and management of CMVD.

Keywords: perivascular adipose tissue; coronary microvascular disease; macrophage polarization; adipocyte

beiging; microvascular function

56k R Bl ik 5 ML 45 %6 % (coronary microvascular
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a e HAEH H 22 B E A . PVAT 8 #l 5 1R
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macrophage, M2) F bz Ak 1% Sy U I 45 95 05 B ¥ Y B
e o (EAT 2 , AMP U 2 P (adenosine
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J0iR I 200 L 30 TR P A5 K A A 7 B b i 4 P AR L LA D)
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T LA T T UL B 00 ) 0 A S A g AT 4
SR Bl WK AE B4 0 I 3 Bh g 2R . Rl e,
PVAT if 7] i 14 48 B A 2 -10 (Interleukin-10, 1L~
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FadS . FEAEBEPVAT h, M2 AU 5 0 40 i o5 O % , i
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17 20 21 73 W NRG4 Xf N 3 3 ik B AW e AR 37 1F
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protein 4, BMP4) 75 A\ AR 2 Fi iig 1y 7 44 47 e 3k, (B AR
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mRNA /K F-, & 3 BMP4 2 1% 5 K (8 (L 72 2 5 1E A
PR ASREN ) EEAP e ¥ PSS L7/ vgiis
— RS, BMP4 AlHf PVAT (g 15 40 e £ o
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KPR TR R PR (30 °C) , 275 0 PVAT K
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o CL i 105 2H T AR BRI RE B v FEAR L, ELATF ST #4R
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AR . OR @ AL SZ DI, ROS 7E PVAT
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v (peroxisome proliferator—activated receptor vy, PPARYy)
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M [ii] M2 ZRUA A , AR J5) 780 4 A S 17 I ke 38 1 A%
SRDIRERY . Zhi L WK, PPARYy BE T B 25 4 Tt
M2 Y s 20 i L 51, 400 ) TL-6 5 TNF—a 3K, M
B 1 A R 0 PR AMPK 3 8h 70 dn — FOSUII AT dg
08 B0 ook B R AR RS AL /IS B BE VORI B
S5 I ] 38 555 ADPN/AMPK/eNOS il 4% &2 PVAT 2Jj
BT 5 ] L 5 9k U T 28 S o B R R 114 A 1 IR
AJAMPK 3 i 2435 il D A I 300 K € 4l A OG 2
PRIE g A, v 2 52 07 (i B A R KRR ) B b
FE 5 AR B UE SE AT R PVAT 480 | 386 5 B0 e i 7k
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PVAT fEREE 72 A 3 [F] 37 5005
FE4YFHE 05 J2 T, PVAT D RE R 95 [ £ 2% Kbk
% 5 i@ % . Runt #H ¢ % F T 1 (Runt-related
transcription factor 1, RUNX1 ) £ JJE 55 #4) K Jili 3 ik i
Ji v kB AR, AR FE 8 ik R JE (aortic
dissection, AD) fB & MARHL/NE PVAT w385, ] 18
i RUNX1/# N 7 kB {5 52 gt RAE 5 AD K AER, 2
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25 (AT 2 ) o AWK 2 A 508 4 107, PPAR Yy
W30 L OBUNC R 65 T 45 24 ) T e s AR g
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PR, PVAT $8 ] T 1009 il A7 M 5 2 M &R
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Az 3 7 2 8 K TR 900 B ) VR ML, 8 S A~ a4k
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