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Advances in the relationship between perivascular adipose tissue
and vascular calcification
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Abstract: Vascular calcification (VC) is a chronic systemic vascular disease characterized by abnormal
deposition of hydroxyapatite minerals in the vascular system and is closely associated with aging, diabetes,
atherosclerosis, and chronic kidney disease. Perivascular adipose tissue (PVAT), a special type of adipose tissue
that surrounds blood vessels, is thought to be a supportive component of the vascular structure and is capable of
playing a role in homeostatic regulation during vasodilatation and contraction. Currently, there is growing evidence
that perivascular adipose tissue acts as an endocrine and paracrine organ and interacts closely with cellular
components of the vascular wall, which may be involved in the development of vascular calcification. This article
reviews the role of perivascular adipose tissue in the pathophysiological process of vascular calcification and its
potential as a target for therapeutic intervention, with the aim of providing new ideas for the prevention and
treatment of vascular calcification.
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FERAL AP (RIS, 7245 4k L8 rb oA Il 21 g & A1
R HE 5% IRl F 4 msh [A] YR AE 2 (msh homeobox 2, Msx2)+
SRY- f& # % K F 9 (SRY-box transcription factor 9,
Sox9). Runt #H ¢ ¥ 5% Al ¥ 2 (Runt-related transcription
factor 2, Runx2) Fll osterix B 1A, Runx2 A osterix i&
238 N F5 2 (osteocalcin, OCN). #% K] F -xB 2 1 i
16 Rl F BE /& (receptor activator of nuclear factor- kB
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ligand, RANKL) H1 % {*: %% B2 B (alkaline phosphatase,
ALP) & MK E AR RIGBY. KU VCE—MIERK
NGBV 2SR = SIAD B PR kI kSO = o5
IR A 2 F5 40 T I (0 S B B 7, T Ca” M PO, B
AR, BE A 0 ) R A D A ] R 3 R 1 K A
PRM . TENE P I 55 03 BE 4K AR R, VSMCs B TBUIF Ak
WA A BE 8 i 2t % IR Tt 22 2 19 3% THD 5% e 75 6 00 o1 771 £
FREE, FEEOOIE B K Ca/P itZ B &), i
TR KA R AE LA BE BTN BRI
mn PR [RI R 2AE 3E VSMCs Jli i 74k, #E— 0 1 s g5 4k i
B0 VO ZEE MR, T2 3 Kk ok R A A R AR RN K FE Y
HERFIE 2 —, LT 2 BUBE FR 03 R S0 1 ' I
S, Rl e T B AERR MBOE AT I 8, 2O MR
R AE TR AN B AL G B R R v B RakE 1 HF
SRR R, I B Bk AL 5 BOPE AT R BUBE O I
B N A RBE T R E AR, BB KA 0 1L
PR AT R A R, Rk, TF R T 1R
SORIT VC T BB N R,

1 % J& B g W7 20 23 (perivascular adipose tissue,
PVAT) 7E fift 3] ¢ b B4R ML AR, AT PASCHE LR
M8, 3B 7] LIS 55 4y 5 5 7r i 77 X2 5 VE e S
HIR Y o Bl — T 7T 1 0 I R IA PR 4 B H
16 (PR domain containing 16, PRDM16) ] VSMCs i
TR S, KB RIS IR AR R IR 1 7= #uls
7 4 B b ) fid A% 1BE 2 11 -1 (uncoupling protein 1,
UCP-1) HyREM, peAh, R 7 M B /N B VSMCs H
(1) i 107 % 3¢ DR -1 oo Ak W g A 1S 5 4 00E S AR y
(peroxisome proliferator-activated receptor y, PPARYy)
J&, BBk 8 E 3K & E B K S PVAT 58 4 sk kP
XL FE R B, VSMCs 5 PVAT Z [ BK R % V). i3t —
5 %o IAE /I BRI 2 2 ik A 5 41 3t 4T scRNA-seq 43 BT
Sy i, R —F0E 0 A B T PVAT JE B i) B A7

Table 1 Classification and characterization of vascular calcification

[14-16]

SR S AT 771~ L4 B B CD200-SMCs (SMC-2),
FLRE 08 [F) I 3208 ML B P 1 AR Y (Myh11. Acta2
A TagIn2) K fi 7 40 B x5 4 (Pparg. Lpl 1 Fabp4).
It BAE N PVAT 1t R B /N R 2 3 ik SMC-2 41
Ji A R (S LRE JIE 7 40 i AH 40 B (PPARy™ SMC #
1 )", 3X K ] VSMCs 1] i & PVAT H— 677 2 g i
1 i 1 AV

I Ah, 0T 503 B B 3= 3 Bk PVAT 5 76 1R 30 ik Al
145 =5 B IOk A A4 B D) AR MY, 2 Gt 1 41 AR SR 1
T BNk PVAT (/R BRI B 5 v, B 5 VC [ R A= hr
FHORUA (M B B /KSP 5 Hp AR A 3 KO 4K B 2 A
5%, T PVAT A] e & #MA B B 0 5 3 R ™, 5: T DA
AT, PVAT 5 VC X R E V), Al ReN VC T IR IT
T TREE £
1 MELER

VCRZHES S T E AR 2R .
I 08 N 2 BB AR R], VO 3 B0 o P A AL | o i
B AL ARG AL, (R )M,

PN BB A SR SR 0 Bk o R R A 1 45 44, 55 08 R T
L 9% PRI MR T A N S B UIAH T . AR AE T B
B P T LG B R I 41 M B 0 43 ik 3 R A
(matrix vesicles, MVs), 1% %4 3 57 F& 1 75 % i £ 4 2 [7]
KR, IRy ML BE S 08 A IR RS 46 07 £, T U
1k, SN BE LA 2 B RS, B S, A5 L MR AEAZ
TR J2 X 3 A e 81 JE] ] ) SR R R, e 28 T LK A5 4k,
KA AR NN S R AR 4R IR A o<, T LA B B AR
€V, B 1k BE B 2, E R B A B0 T I R TR AR
JRU 20,

R IR 854k LA O Monckeberg 8514, 18 5 % A JIg
PR B SN MR o I RE () P2 R B E
PR 40 A A FE 5 R VSMCs 2R . 7618 M 15 I
PR I RE R, BT AR WY, SR R LR A PR AR IR

Item Intimal calcification

Median calcification

Valve calcification

Prone areas  Intimal layer of large arteries such as

coronary arteries and aorta

Distribution
characteristics

Scattered punctate or plaque-like

Phenotypic ~ Contractile VSMCs transform into
changes osteoblasts and foam cells
Pathologic Intimal hyperplasia with lipid deposition

manifestations and macrophage infiltration, luminal
stenosis, and plaque rupture

Risk factors ~ Hyperlipidemia, hypercholesterolemia

Complication Myocardial ischemia, myocardial
infarction, stroke

Smooth muscle layer of small and medium sized
arterioles such as femoral artery and radial artery

Distributed in a linear pattern along the
membrane of the blood vessels

Contractile VSMCs transform into osteoblasts

Decreased vascular elasticity, compliance, and
increased stiffness

Aging, diabetes, chronic kidney disease

Systolic hypertension, left ventricular
hypertrophy, heart failure

Aortic valve, mitral valve

Lobules are thickened and punctate
calcifications may be present

Fibroblast-like phenotype transform
into osteoblast-like phenotype

Valve thickening, inflammatory cell
infiltration, lipid plaque deposition

Aging, high blood pressure, diabetes,
chronic kidney disease

Valvular stenosis, insufficiency,
arrhythmias, heart failure, stroke
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TR R Ay e R R PR SR R T AR AR S TR
755 VSMCs B 70 Y. [RII, J I &R 1 40 e 388 o,
RefE it MVs IR RFIRE, 5 MVs AH BAE A, 1N
B AN IR SR AL A, A3 I ST e UL B 1) B /R R 4
M4k, ik Ve [k,

e RS A0 A R A2 18 1 B I FR A (L2 I AT
B R R IN EER R 2 — . B A AL
55 P | r R A LA 3 ) A i e TR R Y, A B
B2 A AFAE W B R RS 2 A R e R T 2 S F
FiA B, 3 B Fk i S LA B b 3 2 Fhk e FEE 1) 5 20
Ji B8 55 52 2145 A4 00 38 ) 5 e AN TR R AR S A, BLTE )
— F R R R R A 1) BB R R I T I A A R
P R A, S B kR (1) o 40 B PR S Ak 28 %l R
‘B4 mRNA (Bmp2.Sox9.Runx2 F1 Pth1r). FH £ 5 1
¥ (CompEcml.Ibsp) 5 H fll il 71 Sost F£ [F] /- 3
FR) B /30 AE R A AIE RE, T 32 0 Rk ot A S v AL A
S FEANG I A A A B AT FERY, 3R 0 2 B ik
PSS 1) 553 &40 5 32 50 Jok i T i JUL &4 B ) 55 A AL i) mT
REANIA
2 mMERABERERERSMESL

PVAT /2 fi Bl Ge 75 IfiL 8 J [l 5 LA 55 43 WA B 1 40 b
J5 R SO R DU 0 I ) R 1 i I L 21,
S o Ml 0L i I A A ) K LA, 3 B TR T 4
6 < TG 7 00 L ) 7 J 40 s T 24 40 G 28 7 40 i
LR TETEASThRE 7T, PVAT 9 ¥ i 17 40 i 71k
FEBEAR, 20 Mo AR /N, B8 B2 00 i i 4l Y. FE 45 0
I, PVAT 7E K I35 J&] ] 5 if /5 R A1 st 5 % A 32, T 7
/N L ARSI 757 ) A0 DA D A L B P 2B i R 40

PVAT HL AT 235 (1) BY o] B PE AR 48 e 5 1 B AN R
ATRIH A& FREFK G R TR, miv
BN I 3 ik PVAT 78 T2 25 F1 D e 7 T 2480 T~ 4% i
Wik, B 2 5 IR, & & 2Rk L UCP-177", 3k
H N e IR 2 ik 1K) PVAT 3R I8 A% 2K (s M L ] (dn
UCP-1), {5 A\ 3= 3l ik PVAT J2& 75 1 /2% 5% €0 g i & 7Y
V3B R e Wi 15 304 AN IS 3= 20 Jik & 6B PVAT
[F I B A AR € ig 105 21 2L R AE, $R7R I8 358 PVAT
Al RETE R AL TR G R B, Ak, SBh bk B 30
ik 0 iz 2 W68 3 ik 45 /1N 3 Ik J 6L #) PVAT K22 8 1 68 )1
Jii & AP,

TEA B ZAF R, PVAT A] DA I 85 32 43 45 44 S HF o
It 4N, PVAT J& NOJE R A & S ik R 1~7 S M &F
sk DAL R U, X6 ko= AR e e /R B, AT ek 1
WGP EREEM T (WA RE), PVAT ThRE 2 4%, 66
% 38 L 5% 43 e 25 2 B0 A ST v LA B S PN R 4 i
Dire BEag, DL A i i 7 i 77 X051 kI 8 s A

E&,E[Zﬂo

Il PR BF 9T 2 7%, 30 PVAT A #1 5 HIV & e i %
1) 78R B S A AH S0 . R G 20 BE AR R 3 TR i
BNk PVAT AR BE B 1, 1X 5 VC Az A O,
A, 75 R S0 20 BERIE /N B PVAT 1] DL R A= R Y
e, RPN UCP-1 Rk B2 F&AK, [FR CD45 FH T A
4 {3200 1 0, B BE AR 28 I DT R 200, R B
PVAT ] §E7E VC R A K B h RIE B EAEF .
21 MERERBHALRITENERETFS5ME
& PVAT1E R H 7 il/55 4 Wb 38 B, B8 20 Wb JIg iy I
TEEAEDTE Y . IR TR 7B A 2 PVAT AL 3
I AR 2 1] R G2, R I i i T UL B < PN 2 4T
VM= Y R U (1= N R 1 7 & o = X
b 12 4 BT FOOBE JR 7 BE % 15 R PVAT 18 M5, it
M5 35006 07 B8] - A B R A, SR 1 1% 1 s 8] e 0% o ok
VA 4% 20 M U8 T VSMCs B 44k 28RE S5 R, B
VC IR R JE (£ 2)%,
22 MERAEEHEALRETEBTESE5MELR
i AERER O MR EENERENEZ —, FRE
B, R0 2 Rl A0 U e PO P2 S R ) (1) 55 7 bR 3 ik
AL K Lt R T A O, AN, H4EA R D B ZIE
FH 5% (9 AT JRE T BE 2 880 VC XU, [ IE, ARk
2% TR 00 fE W 4 3R B Bh ik PVAT R AR« o
AR7 | I A G T AR TR LRI AR P R R BBE S T
B 25 1 £ T 7 AL SRR AT, 3 3 5 B e ) SR
I | U AR R B i S A %, JF & it — DR it e
JHEAR G LA R b Ah, 358 JH PR st 2 12 3 g s
YR [ @A

TERIBEHE S, B BRI 4dh 2 B € g i
YA AR R T, XA BL R FR A A8 AR, H AR IR
I3 T R B A A 2 o 1) 28 9 S A LK S, AT et
VC RIFRPHIER « BRI, 55 'S PVAT #745 1] LATL
35N B T RE, 28 M i IR R, {2 33 PVAT #8542
RE 0% 5 55 157 453497 I 110 B A 1T/ 9 R i % 1k
SRR AR B, AT TE 0 ik 58 58 Bl A ok 78 b R 4 AR 9 4
FATOL, 3 i A% 4 3 B ik PVAT 28 18 5 50 ik & B, AT
A R RS 5 T I E B R T R RIS
PVAT #5745 1 G A& — Fi A U167 SR

BE A BF 95 3R BH, 6 S kAN [ [X 485 1 PVAT R I H
A T (1 3R 2 2 S, o i 3= 0 ik A B 2 B kS 4k R 2R
KA, M E 3k PVAT & & A5 I 0 4L 24, g
gy WK B R SRR A A, M 0 | VSMCs 1
=00, Ak, JE kYA B R T IR 3 3 ik PVAT 18 4% g
i FEARAR 4 I W R 7 21 TNF-a IL-6 (1) 357, A it
%S PVAT #78 Al Xt VC B VR T 4, (B4 75 KB
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Table 2

Adipokines associated with vascular calcification (VC). TNF-a: Tumor necrosis factor-a; IL-6: Interleukin 6; CTRP3: Clq/

TNF-related protein-3; MCP-1: Monocyte chemoattractant protein-1; OPN: Osteopontin; BMP2: Bone morphogenetic protein; ET-1:

Endothelin-1; VCAM-1: Vascular cellular adhesion molecule-1; ICAM-1: Intercellular adhesion molecule-1; ROS: Reactive oxygen species;

NF-xB: Nuclear factor-kappa B; ANKH: Ankylosis protein homolog; PPi: Pyrophosphate; Runx2: Runt-related transcription factor 2;
GPX1: Glutathione peroxidase 1; SODI1: Superoxide dismutases 1; SOD2: Superoxide dismutases 2; PRDX1: Peroxiredoxin-1; HSP70:

Heat shock protein 70; MGP: Matrix Gla protein; OPG: Osteoprotegerin

Adipokine

Mechanism Effect

Leptin 1 TNF-a, IL-6, MCP-15%4%

1 ALP, OPN, osteocalcin, activate of ERK1/2 signaling promotes VSMCs osteogenic differentiation

Promote VC
[41]

1 RANKL, BMP2, activate ERK1/2 and PI3K/Akt signaling pathways to promote the osteogenic differentiation of

VSMCs!*

Resistin

1 ET-1, VCAM-1, ICAM-1 and MCP-1, regulates inflammation levels'***"!

Promote VC

1 ROS, IL-6, TNF-a, promote the proliferation, migration and dedifferentiation of VSMCs!*®!
TNF-a T NF-«B signaling promotes Msx2/Wnt signaling, which in turn promotes high expression of ALP, Runx2 and osterix'¥”’  Promote VC

1 Msx2, Wnt3a, Wnt7a and ALP, enhances Msx2/Wnt signaling and promotes calcification

[48]

1 NF-«B signaling pathway, reduce ANKH expression, and reduce extracellular PPi levels™*”
| AMPK/PI3K/Akt signaling pathway, promote apoptosis of VSMCs">"
1 ROS, | GPX1,SODI, SOD2, PRDX1, the level of oxidative stress increases, promoting the osteogenic

differentiation of VSMCs®"!

IL-6 1 HSP70, binds MGP and enhances BMP activity, thereby promoting vascular calcification®”
1 BMP2, to induce osteogenic differentiation of VSMCs™™!
Adiponectin T the expression of AMPK-dependent Gas6 and inhibits the apoptosis of VSMCs"*"!

| endoplasmic reticulum stress, reduces apoptosis of VSMCs"*

Promote VC

Inhibit VC

1 AMPK phosphorylation and inhibit the osteogenic differentiation of VSMCs through the AMPK/mTOR pathway"*!

| STAT3 phosphorylation and nuclear transport, | osterix, inhibit the osteogenic differentiation of VSMCs!

56]

| ALP activity, osteocalcin secretion, Runx2 protein expression, inhibit the osteogenic differentiation of VSMCs through

[57]

the AdipoR1/p38 signaling pathway
CTRP3

degradation™

| p-catenin nuclear translocation, inhibits the osteogenic differentiation of VSMCs

Omentin-1

activation!®”!

| TTP phosphorylation and promotes TTP binding to Runx2, accelerating Runx2 mRNA destabilization and

| ALP activity, osteocalcin secretion, Runx2 expression, attenuates arterial calcification by promoting AMPK and Akt

Inhibit VC

159]

Inhibit VC

1 OPG, inhibits RANKL production through the PI3K/Akt pathway, improving arterial calcification'"
| ALP, osteocalcin, inhibits the osteogenic differentiation of VSMCs through the PI3K/Akt pathway'*!

W — P E sk .
23 MERERFRELKRENERRTHES S0
B4R TSR T4 (MSCs) A& — Fh ki i T 40 i
LA, A G AN 218 R 0Re 70, W LA A 2R
BEZHLE], HHE VC IR I E A AR . A
LA, B R ) 78 5T 40 R 5 A A0 A 4TI DL 4R 1
PR A VO, i B8 SR U 1] 78 o T4 B 1) 2% 1 85 77
JE38 33 /5 BMP2-Smad1/5/8 15 5 38 4 ek 4% 5~ H i
BN S 1) VSMCs #5467, (HA G W LR B, 1L T30
kAP BT Glil™ MSC 2R 40 il 2 VSMCs [ FH 48 if1, 2 &
18 P 5 i 1) ApoE™/IN B P SR JELAES 4k, o R 48
PRLE 240 B 1 3 R R

JIE 7 41 232 MSCs 1) 3= & kIR, A0 5E R, IR
S P 10 70 53 200 PR R A T DA D260 R W 4 175 5 11 W 40
9 A 2% VC [ JEY . BT PVAT I 5, 540 i
RNA | 5% B, miR-378a-3p Al LLif 45 PVAT 7 2E [ 1]
F0 5 T4 B ) S LR R A I R R T RV

T4 il (PV-ADSC) " Clecl1a SERE R g S 5 IF 1T
PV-ADSC [A 11§ IL4H g R 2 1y 23 4k, IF 2 5 i 5
MU, F R GlaZK (H (MGP) A DLk BMP2/SMAD i
1275 PV-ADSC [A)~F- ¥ VLA A 4344, 386 5037 A ) LT
B B AN, N PVAT (1) 58 5 L6 58 4 H A ki o
TR 7™ IR TSR B, PVAT SR JR 14 18] 78 53 144
JI AT B LR A cE AR AR I 2 5 VC, BUE G 1)
VSMCs i 5 734X, Bl J5 7618 11 B W93 55 95 05 2% 1 T
RIE VAN SLBL SRR KPR B H B R Rk 2
VSMCs hr E# )3k . Rk, PVAT Sk I 1) 18] 78 5t T
YU AT REA VR TT VC HIHTHE Ao

24 MERERERERSERE-MEXKE-FEE
RGEREREEEMESLK HHR-IEF KRR
il & 4t (renin-angiotensin-aldosterone system, RAAS)
OIS AE U ML 5 1) o e b O HE EE AR L BELT
RAAS 7] LAREA /&1 L Hs 2 kot A A%, H PR g 1
B G B R ZEFNBE T 28 . BB 24k, BT RAAS 1%



ST L BT 4 4 I R 3 C 1831

S BIFERR b %™, LR B, PVAT g% i it
ACE2/Ang ILEFA UK B IME B K E 1~7 (Ang 1~7),
Ang 1~7 BE8% IS Mas 52 4, 1] ROS & #6i 1 PI3K/
Akt{5 F B, FEPT Ang 115 S 1) VSMCs #4943 E 7
JRE™ . B, Ang 1~7 38 BE 4E 22 VSMCs [ B #%
AR I ) A P A I I S A TG T A R T
R AR LR B A R [ I 1R AT, [ 2
RAAS AL AT =420, A8 % 18 5if i 5 S8 Ab Sk, i gk
M55 4 N0 AR YA T, 5 AT LI AMP 36 16 25 (3
filE (AMPK) /310 H W, AT 02 2F e 1o 2 36 15 5 1R 4
BT, AR, PVAT 3 K &2 I 55K 31 11-1 24 52 4k
R K Wk A 2 78 Ry {2 96 R Y, 2 5 ) 8 4% o R 26 I
& @ B A BV A, T R S Ang K SF®. (R,
PVAT 1 J i RAAS I3 B80S 23 15 K 90 ] B, o548

PVAT 43 W (1) I 197 8 -7 7K P2 TR E, PVAT H1 RAAS
ARELE VORI R b R #4508 E I (B D).

3 ETPVAT MBS HYETT

3.1 PPARyEEIF| PPARy M 3h 7% H T 677 0 I
P, [ I R T 6 197 2R B GBI R . PPARy
S Z 2 48 0 B WE 4 i ) TNF-a IL-18 F1 IL-6 4
AP T PPARYy & 14 A5 5 A% 41 H 22 77 1) M2 T 48 5 I
S AR T 9T R B, R FE IR AR S AR R R /)
B VSMCs i 351 G 5 1% 52 7K PPARy Ji5, 38 3o o 1H [ e
KBS BK R, 22 I VPP, JEBE R 2 PPARy
CL 50 R 5 ¥R AR, AT 3 TLR4 {5 5 38 B 410 1] 5 10
41 0 355 A AT 98 /0 B M 2E 23 9 EDY, I 6 a3 10 1)
JAK2/STAT3 {5 ‘53l ¥ N i 4% sk K 1~ osterix &1k, A
MR - H i B R BN 15 S 1) VSMCs #5165

—> Stimulatory signal

e é/_/[ Dysfunctional PVAT ]

Adrenal

\l/ ACE

——| Inhibitory signal
Excessive activation of the RAAS
Angiotensinogen
\l/ Renin ACE2
Angiotensin I Nep  Angiotensin 1-9

Aldosterone 1 = Angiotensin II 1 A, Angiotensin 1-7 |
T

AT1
receptor receptor

/j\ S |
MNF-KB \ . [

MCP-1, ICAM-1,
L) el IL-18, TNF-a...1

||

// \
SRRRRRRRARAR RRRRRRRARRRRRRARRAR RRRRRRRRRRAR
LY LU

MR

ROS 1

\ |

AR RRRRRRRRRRRRRRRRRAR i
LI Y

AT2 Mas
receptor receptor

PI3K

PI3K

\L AKT

P

AKT /
¥

[Autophagy ] [ Inflammation ] [Oxidaﬁve stress] [Apoptosis]
e - S
|_

Contractive VSMCs

Osteogenic VSMCs

Osteogenic differentiation

R

\' Vascular calcification

Figure 1 Excessive activation of the renin angiotensin aldosterone system in dysfunctional perivascular adipose tissue (PVAT) plays an
important role in the progression of vascular calcification. ACE: Angiotensin-converting enzyme; NEP: Neutral endopeptidase; MR
receptor: Mineralocorticoid receptor; AT1 receptor: Angiotensin II receptor type 1; AT2 receptor: Angiotensin II receptor type 2; p-AMPK:
Phosphorylated AMP-activated protein kinase; PI3K: Phosphoinositide 3-kinase; Akt: Protein kinase B
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WS IR 5 I 215 24 DL A 1) R 22 s 20 2 I AR
F B PPARy BIBh 7). W 7L B, 75 =i 155 5 (1) VSMCs
546 i F2E H, PPARy & 1A, 1 i A% 71 B 66 i i
PPARy 56 14 34 12 ek /b 20 g 7145 B 2R, 4 5 VSMCs
1 Klotho (2 1A, M| v, B FI R w] Lo ik
PPARy 1 #i 11 34 42 18 58 Klotho [ 14, K] Piifs
(12 3 bk VSMCs 85 4k, {5 3L I AN 58 98 55 DT B Klotho
J Klotho ## [ /Iy B 32 2 Bk 854657 ] ik, 75 22
H— PR K PPARY 5 545 SAEES it B AR T
3.2 AMPKEGER AMPK & —Fh 22 %%/ 2 &
13, 7T LA I IL-10 #1 F 8 TNF-a.IL-6 K 5
PLRAE R, 1 AMPKal 16 2% 25 98 55 PVAT [T UK 46
VB 0 > BB ZR 1R ™. b, BTG E 4 PVAT
B I AMPK G I 7 AR R AR ) B A RS
RS A — 28 1 IR PR PRI 254, W LAAE A P9 41 LA
BRI 1) 4 1 7 ASE AMPK . £E 2 BB PR £
U A FH 5 A8 ) e R B0 ik B I T B ik S
AEVE 23 Bl A7 A SO0 KA FUIICYA T R LA
% AMPKal T ApoE™ /)N B H ) Runx2 7K ~F [y 1l vC
[k Y, S e — Rl - AT R L e s A 2
(SGLT2) #il|7, GE 4% #i% AMPK 177 NFR2/HO-1 15
5IE RS, WD m R #5155 1 VSMCs 51k, FF B M i1
BCE bR E (A0 Runx2) 335, M k42 1% 4 55 10
/NER T Vo,
3.3 GLP-1ZEEhF ki, 50742350 KK
S R R IR R OFE 22 BK 1 (glucagon-like peptide-1,
GLP-1), MIT9s/0 i AR 2200, 386 i B 2= i) s,
FHAEHE M2 ELE4T A ALY, GLP-1 2840471 g 4 1
506 41T A A A 7 4 B T 2 28 i AR s WIS ER A,
ik AT DL i 410 ) PCSKO/LDLR FH W 7] 78 2 e 52 1
%S 10 VSMCs 8 i 7 A1 38 A% 36007 3 HLRE % 1
il VSMCs H' NF-xB [ 3R1X, 355 W J B 340 2 7= 15
5 1) 568 R B Jik ST 3 U2 e B A 0008, 3 SRR K 2
— M TR YT 2 BURE PRI R FL 30 GLP-1 2 AR I3
], A7 8 i NF-xB/RANKL {5 518 #% 30 i) A VSMCs [
BRCE A AL AN A
3.4 DPP-4 D H) 7 — BK FE BK ¥ -4 (dipeptidyl
peptidase-4, DPP-4) 5 JI 7 4 A ¢ JiE A B 15 25 I8 50 AH
RO B E | VSMC 365 ALE RS, JFBIE R E
WG 41 3= 0 . DPP-4 i) 751 5 4% R T ] 6 30 Rk ok
FERE AL T B, 2078 PVAT ) 98 E 38 01 — T il
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Figure 2 The role of perivascular adipose tissue (PVAT) in the regulation of vascular calcification
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