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Research progress on metabolic reprogramming in aortic dissection
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[ABSTRACT] Aortic dissection (AD) is a life-threatening acute vascular disease with a complex and not yet fully un-
derstood pathogenesis.  In recent years, metabolic reprogramming has gradually emerged as a significant factor in the oc-
currence and development of AD.  This review summarizes the abnormal alterations in major metabolic pathways,
including amino acid metabolism, glucose metabolism, and lipid metabolism, and their impact on vascular cell functions in
AD.  Metabolic reprogramming contributes to the progression of AD by regulating the functions of endothelial cells (EC)
and vascular smooth muscle cells (VSMC) , thereby promoting the destruction of the vascular wall structure and exacerba-
ting inflammatory responses.  Additionally, this paper summarizes the potential applications of metabolism-related mole-

cules in the early diagnosis and treatment of AD, emphasizing the importance of metabolic regulation as a novel strategy for
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AD prevention and management.

Finally, future research directions in the study of metabolic reprogramming in AD are

proposed, including in-depth mechanistic studies, the development of novel biomarkers, and the optimization of clinical in-

tervention strategies, aiming to provide new insights and methods for the prevention and treatment of AD.
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Figure 1. Main mechanisms and related metabolites of metabolic reprogramming in aortic dissection
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fatty acid, LCN-3 PUFA ) , 01l 504% 200 g A 5 9 32 50

WK RAE , F 5T E WEAI I M2 Btk , TR AD Y
K A R W, LCN-3 PUFA #0061
SIRT1 1 AMPK i % , ffi NF-kB V% p65 i 2Bk,
IR IHHAS 55 S S8 55 )8 5 R ( short-chain
fatty acid,SCFA) 4 & 8L A SR AR, Geag 4 il
& Z a0 TNF-o 75 (9 L4 28 A . SCFA 38 b
G HEHMESZ{K (G protein-coupled receptor, GPCR)
GPR41 I GPRA43, I 411l 28 25 11 i £ et , A 1T 9k
D ARAEA BT A RN A ML AT A | 5 S A0 A A 1Y)
PAT AN, SCFA A 3 5 41 i B B 47 Ak ik
PR (R 23, 410 T B A R W A 1 S 4, R
P I PR VE ) LR BT R, BRI AR
W e A A T R IE S5 AD Yk L
UK 8
2.4 HMEEMKESF

BT IR FN A 2 LR R B SR A A G Y
A g LAk, i 38 A A ™= 4 (48 Ak =
HHE ) A K =R IRAE A, JEH IS & B IR R/
SRR LRSS L TE AD [ & i R v 4y i L
FA X2 TR A A R A DG B AR
K HARHHER R T AD SRR B2 L,

3 RBERESENRXEIRKRENL

TERRfR AR g AR AE AD i £ 5 T AE
Je, FRATT R 43 3k A I PR Ak AU rh i 7 . TR
AD (R AR R ik A v A HE g A T P S i o3 F
AR BE B A I R Ak 09 B R W 7. AR A D
WFFEIRE TR B 20 778 AD 12 W7 T FAUXURS:
SRR
3.1 elSE

HHT, T AD fE R 43 2 5 AR IE 1Y 0 58 ik
/b o JRER (uric acid, UA) VEN—FPEEIS T A 4)
W /NS VNI R IN1| N =2 7 5 ok 7/ R ) e e 2 I 1
5 UA 554 AD FA76 0K, nI A/ TH 3 ik 5k
AR B bR R, R, AD BB IV UA
SRR T R Z AR A A O E T 21 35
UA>260 wmol/L I, 5AEREFET- R EIEML, K
HE—F R UA JET5 R AD B2k 57 15 56 R 2 ik 43
TR Z G IR BT, BeAh, R A1 0 A
B B9 95 F/ G A A Y (aromatic microbiome
metabolite, AMM ) {1 32 11, 9% & B 5 AD B #H AR
Ja I RAEA K
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3.2 KAiSHR
3.2.1 HFhsbRgEALa BRI ALGE (lyso-
phosphatidylcholine , LPC) #2& 3= L (1) Ifil 3¢ Jig it , 3 i
FETBCAN LN 197 19 A 5 S0 A0 7 R I A 3K L
Huang %5 #ff 58 & B, B i LPC(20 : 0/0 : 0)
o5 LPC(17 : 0/0 : 0) 5% LPC (20 : 1/0) B & i
H1, 20 AD fHERf RT3 100% o XTSRS T
AD BT AF I 4 TR I3 R BT 4H 2 R AR, OF 4
LPC # 7 i B0 1 02 Wi = W bn i ¥y, e 4h,
Zhou %0 iR PEAE T 24k Stanford A AUF Stanford B
B AD S Z ] A 22 5 AT & B LPC A
BHYZH A AT L IX 43 2% Stanford A %Yl Stanford B
BAD B .
3.2.2 B ERRANEAE AD kA KR
RARE B CHEEMAEN, BRI AENS 5 & B A
B RAE SN . Cui 55" 38 3 3§02 1] 1 0 41 =
TEMATT 3 i RE 2 BRL BA B R0 56 31 BA 3 v Y 40 44 F
1665 ZAMABEAT THFSE, BRITBE AR AE AD &AL
Tl IR PR SC . B9 45 2R 0 70 1L 3% TR Wk 2
LUK AD FR5 5 R HR DL R 2k O JILAS BE 5 At
i B X TR
3.3 FHURM

bR 7T 252 W, A8 R g i T ) G BRE O) T
iR AD BT TR M S AR TR Ry S, AT E
Wi T AD KAz K ik 2 rh AQ I g R 1Y O B Ty
FLBT BRI A RUAT 280 4 o) 580 T DL ok BT
AD HyIERE,
3.3.1 @R AMAMe TR WEESERA
IAIBHLIET Hey R BV 26T AD BRI 4707 %,
OT-58 1 16 7 /5 [A] 78 2 b 20 R 1L AE ( hyperhomo-
cysteinemia, HHey ) S BACRIEM 259, C#EA 12
i RIS, A BB AE R RIGYT AAA T R HE G HEATE
FIPY I IR SRR K B A 44 3 B6  B12 Al
MR, ATREAIE AAA HBE IS Hey ¥R, X 4F
AAA TTREA TR FE I JLARE G RRACH b &
EAE A B9 1IDO #1155, 40 Indoximod , Epacadostat 1
Navoximod , E WL HEFH TP b a7 ) (B = BF
FERPEAG X SE 25 W) 4E AD IR, WG R,
FREA AR AP 3 b 7 H R Ik
AIREAT B T 7O LA B, X s H (R n] e i
P IMEAEIRYT AD R IEREEAEH

W R, K5 2 R 1 (arginase 1,ARG1)
A I [ A ML AR AL TR AAA B AR BILTRT

EH AR, SIRTL SRFE 23 nfie 5 58 M1 2 g
AR i B — S AL R A B A A BT A M2
TR 5 Wk 20 73 WA AR PR, T i B ok R 1
(angiotensin Il , Ang I ) 5 S AAA TR, AR
Y, e B AR AT 5 (R i M2 AL R A0 B Y 55 5
JFHE5R ARG f R 38, 3R] 3h Dkoss i sk, TR,
ARG H FFRIKRYIG AT #0] MMP AYTE M, flf AAA
ARSI BN, R, RS 2R AR i A mT e aR
—ASBR YT A TE A AR A B R AN i A S R A
Z R R 22 A AD HE R, AN, —TREPLER
Z PR B R W H 32 5 AT 10 mg K&
TR RGO FNA YT B R R RCR 5 S T AH
Y R FTE 2 AEBETTIIAIR S0 AAA B AR
PR TRSS THORE E R A 12 LU 4R S NO
AR EE BT 1 AD VS TETR T 5N

3.3.2 fermfEfares T MR LIEA R
5 AD Z 8] 56 ZR M BIEFE, IR 55 iR A5 # B2 T
RBBFINGRYT AD (2592 T RERY . HDL nld i $2
BB R 1 Al (annexin Al, Anxal ) B9 7K S LI 46
EC #4E, 1M Anxal 1F 587 8 N IR OR3P 40+, BB 38
LA LR i R B A R TRy AD HE | $27
#m) HDL/ Anxal HTAR BSR4 AD 25y i A 1Y
BT ST AN G PRATFE 20 , A2 1 Ak A
P & 9 (pro-protein convertase subtilisin/kexintype 9,
PCSK9) #fil 70) v] B AR AAA &35 XU , JH: ml 3 5t 4
il LDL Z AR R R PR LDL /KF, PCSK9 A8 2
IE /N AAA SERESY R E IR AAA I IR
JERH AR B BAIE, (B AD 81l ARG T 24t 1
B

3.3.3 Rl e FiEs BT THERE
e o ) O BRI Y A, B DY SRk R R WLE L
AB A LA B 035 i A6 i S5 s ) 4 i ) 4 522 g 404
LR A e T8 B AT T 1 0 2 S T A A
DR, B A E g 5 AD R REA G,
Rl w SRR AR R T i R i 4 3 T 1o (hy-
poxia-inducible factor-1 alpha, HIF-1a) 361k, iX 75 A
FA/NELAD BRI B RIE, BART S, B
20 B A i R 2 AR HIF- 1o 354k, b 3 HG R 0
HNE#EER-SEEH 17 (a disintegrin and metal-
loproteinase 17, ADAM17) 1 33k, 5] & L% RAE |
ECM FEA# R #APEA T 2L, ADAMI17 B %858 HIF-1a
RGBT TS BE DN HIF- oo R S A 4000 1 50 107 I e 3 ok
A VA0 HIF-1o X AD 722 B 36 45 1) 42
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TR B 40 M HIF-1a 7] BE IGYTF AD BV E#E
S it LR TR R R AR E AD AR IR
TRYT AR T T RE A R R,

4 1N

T O AT SCHR Y R GE L8R, A SR 1A
Hg A e AD SO L A E ZARE ], BF5ER M,
SRR A A S AC A 5 B R AR AE AD
(A LR AR R A PP 47 (3 QB AR (B, I SE T 2T
RIAUMBE T FATXF AD & 2490 FLHL ] 4 217,
WAE R TR E A RRAE AD 2 W RITRTT P 1 T 1 I
FIOMEL, Beobh, Bt Xt G JE R | # %0 Bl A AU R A
AT TSRS L R B L R A IR T RIS

SR, H AT SEA A R BRI S5 5 it
— 2 [ AR R AR AE AD Hh A ELAARAE FA ML B
FHEL SRR, JEHIR A ™ W Xk 240 i D) BE T 9 A S5
ATRPEAL A, e Ah, L SE BE A A 2 2 B B
PeIFRIE S 2 WA A AR S, B A B TR
AD Y12 WA IXURS: T R P L 7 I PR AL )2
T i BT I I R X P A i R 6, 3 A B A
I 1) 2501 22 e VE R ZPE A AD B3R TR
W, RIS, PR A g i 5 AL 7 R BRI R
S HARRT B o 25 Bt AD 4 {36 50 2 v fr) 2
B HLREFISE AR

gi bRk A E S e /e AD BESE R B
ZLREA A E A RV 7, 3 i i — 28 i BE A AT
FEAI RAEAL , AL 2 B2 A B AD B i 4T
g — D E GBI, ks R U MR TR
PR R IR TT R
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