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Role of non-alcoholic fatty liver
disease in development of
cardiovascular disease

Zheng-Yu Tao, Jing Zeng

the main cause of death in NAFLD patients, and more
and more studies have found that there is a correlation
between the two conditions. NAFLD patients are at greater
risk of developing CVD than normal patients. Associated
mechanisms may be related to dysfunction of blood vessels
and endothelial cells, bile acid metabolism, oxidative
stress, systemic inflammation, and activation of the renin-
angiotensin system. Among them, metabolic syndrome
plays an important role. Therefore, early identification
of cardiovascular disease-related risk factors in NAFLD
patients and thereby reducing cardiovascular-related
complications are essential to improve the prognosis of
those patients.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

With the improvement of the economic level and changes
in dietary structure and lifestyle, the incidence of non-
alcoholic fatty liver disease (NAFLD) has been increasing.
It has gradually become the main cause of chronic liver
diseases in the world. Cardiovascular disease (CVD) is
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Ak B A% P AG B PR % (non-alcoholic fatty liver disease,
NAFLD)# & Ja 5 R W7 LTt %7l A 2 2R AT A
o) £ F9% B . S o JE JH(cardiovascular disease, CVD)
YEANAFLD & 469 £ 250 TR |, Ak S HF R
BRI H Z 8 B EAR KM, NAFLDE&HCVDA AL
Rty R e F K, HALH) T 48 5 o B Fo 1 B 40 L5 R
MEAF. feitE i, BALR . A F KER RS
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ARG I i 5 74 % (non-alcoholic fatty liver disease,
NAFLD)sZ H il e WM, ok HR R & A
WrEETE, ORI R R A R, fEFREINAFLDEL 2
OIS P 2 BT 5 A 3 — KA PR PR, 4t 57 T
A G, OIS0 (cardiovascular disease, CVD)j&
TG I N AR T B R R, 0 R AR [k PA 45T
AT BRI 6AE. [FIFE, CVDH/ENAFLDA#EFET )
FEJFE AN, 7R 2 LERIRTFL R B, NAFLD5SCVD
YR, B, 3 TFNAFLD &R, R FERHICVD
R fER R 2, o Tl B & TE RAERE . A
MHINAFLD 5 CVDZ AR R A — 4508, 5 R
NAFLDXFCVD KA H 5200 S A2 B,

1 NAFLDFICVDHIFRTIRS
NAFLD2 i B /MNP RS A0 A A BR A 400 5 R 3% e
FIEEH, LRI 7E 40 P ot B R 3 B AR R 1Y)
G AR R L B AE. B I i B G B M AR D I IV
KR B AT 4 (non-alcoholic steatohepatitis, NASH).
FFEFgedh. RFEALLL R AT 4™, b, SN
NAFLD IR 3 N25.24%, (EAELRE NFEBR2 A0 R I
Hh, NAFLDIF) B3 R 15 70%-90%. CVDJe: 4=t Fi ik
HOLRIBET A, A ERIE T N EL31%. 20194, Hafd
147186075 AFET-CVDP. Wk N id 5345510 52 12
AT, I HERRIL R R R R 2, AR A2 R b
JRIGSE, S5 R RIMNAFLDS C VDI A A RS 3G AR OC,
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Je R R LE. HAE TR, NAFLDS
CVDINARFRIRAZ MM AZEEEDINXKR, Bl
REREA O LT JRESSIE DL R OV B 2.
BEAT WL, NAFLDZECVDR A K J& [T fE i R .

2 KBRS IEENAFLDEIACVD AR S A2 ROV ER
U ZE S 1iF (metabolic syndrome, MetS), BIIERYAERE. i
By kh. MBS TR e S AR 4 5 R
FERAS!, A =M AL . NAFLDH )
JFF e 19 HEAR A Met STE FFAIE I e B, 5 18 36 — Ik |l 5K ik
S E TR A R AR SL, MetSE#E K AENAFLDIF XK
W (OR: 11.5, 95%CI: 8.9-14.7)"". TiMetS5CVDIA#:
YL, MottilloZ xf 87IH 7t HEAT 220 Hr, &5
RINMetS & CVDIF AR A2 XU i 3 I N(RR: 2.35, 95%
CL: 2.02-2.73), CVDAHR LTI N 1465 B E(RR: 2.40,
95%CI: 1.87-3.08). fENAFLDH, I i1 4 &k Ak i35 ok
A5, FEARBLE i =S (triglyceride, TG)RMK 2 iF 55
H(low density lipoprotein, LDL)/KV-F+&, B EAEEA
(high density lipoprotein, HDL)F#AE, M SE(TG/HDL.
4 JJEL [ % (total cholesterol, TC)/HDL A X LDL/HDL . % 5
W I SRR A R S K RERE AL ) e R R, 5
A, FFRERE R 2 2nT LSO IL N AR PRI AR SR A O, (O
B A 22 5 | ke Co AN AR AR RN Th BE Bers . wF ik
HINAFLD -5 0y M 540 2F (epicardial adipose tissue, EAT)
[ B SEAE G, TTEATAMY S RS A AR, [
Nt RE IR A 28 R, 8120 4 2R (interleukin, TL)-1+
IL-6F1 R PR AL K] F-(tumor necrosis factor, TNF), MIfi7E
BRI B A ThRERRRS sh R AEAE Y. A0
FEF AN, FFHR iy HERR 1) 7 R R S A AR A LA
1 2 A B 9(proprotein convertase subtilisin kexin type 9,
PCSKO) /KT 9%, PCSKOs&— AR MK, dit#i]
JFF 20 B S LD LA 5 350 0o M A IXURS: (938 0. 7EMetS2H.
IR AU T, TR 5 31 A5 5 A% S, 18 R
JFR U i S R R e 7 A R B T 5 AR I A
FPRE 238 i il = i 0 43306, AT (s 250 2R wh H i = i
(7P e, S0 LR IR RS, S A, — e T
R S P L R T DA T ) B Uk 1, NAFLDR
B REERE F-AKF i, FERHIESE 5 KA ISR
e USSR, R, MetS# KA #RAMUAENAFLDAN
CVDILFEMfER R 2, FINNAFLDA] LUl MetSik—
W EHCVDIIREKE.

3 NAFLDEGCVD AR 4 &Ry E A6
BrMetSHl, ITHEK, Bk 2 (1 7K B, NAFLD S 1)
TR ASRE . AR 2N Bk REREE Ak RO I T B N B35 06 T
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CVDEAER R E KL EEY, NAFLD & & X Fl 1 5
TR 3804% DR 3R, /0475 361 T W0 14 15 25 1 (glucokinase
regulatory protein, GCKR)JEH . FrpatatinkEi ARk
3(patatin-like phospholipase domain-containing 3, PNPLA3)
FE[A], DL 5 RO 5 1 B 4 2(transmembrane 6 superfamily
member 2, TM6SF2YE3E [, 5 25 P A 5P,

FE LS AT K 40 Dy e 77 T, NAFLD3d e i Al
M DI RE RIS IAC VDR AR R . NAFLD 5 FFIE (%
MR SRR G, HAFE RGN D RelEng, X
SN KRR AL i R I, A RR I IR
2 (asymmetric dimethylarginine, ADMA)& 8/ E A
B PR SRRSO, HH T o0 e 32 AR T I, DA
NAFLDEH FADMARK- T, AT 5| e (&7
TR INAE A, Bk PASN, NAFLD & & i fERE 2
AR A, HAr i W R AR (vascular endothelial
growth factor, VEGF)#3# | HE¥ 1 €4, T VEGF IR
7, JEHIEVEGF-A A BB IR FERIAL R+, 7E3E
BORR e MR RAE T EEMER™. BTl NAFLDE S
LA R DR 3, FECVDI R AR R ek fe i
FEEEAER.

HIRAERE B A 7 T, NAFLD & RV T RA S 4
TR, PREFENRACURASAS . IO R & Z= K, HoiE e
TR KPR a3t R i T v, T RE YRR B IE S AT
O EERE, PIHF O EIIAE, HS B A B RS SE n
AR AR, U HE [ R AN T R R A 1V J FEX A2 A4
(farnesoid X receptor, FXR) & # iE SEAE S KR AL AE A H R
FEVEH, BB RAIT 703 W00l F R/ B3 P e R — i
Fif3(sphingomyelin phosphodiesterase 3, SMPD3)4ili n] LAZ%
B K REREAL, K BANAFLD 238 MNAZ R W AR R
K, I T DL i — P R SEAENAFLD S o -9l
AR ER AR T 5A T CVDIF AT 4712,

FIHMEFA LN R G RRETT 1, NAFLDARAS T i
JIFE TR TS 48 1 40 Mt AL 1 1] e 5 B4 £ RAEFNC VDR
A, BIRIIL-6 C-J B2 A AR A SE R -0 5, IX L5
i Rl I G e N R Thae s ISk ) AR I JR S 1) e
A TR BEER T K, AT il & C VDR,

4 45

25 L FTiR, NAFLDTECVD R AR e k5 T EEAEH,
AMNAE T Wi 2 [0 4 SL R fa % Rl % -MetS, NAFLD
7R T CVDR A K AAN RS, EL4E I A0 N B
YN ThAe RS . JHTT R SRR 4 5 SO5E I
R, TMetSTE SR ML, i 7RI R AE
NAFLDFICVD KA e BB . IE4FE3K, NAFLDE
SCH CHETRS YR AR I R R AR AR B = X AR
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W7 IR PO, X AENAFLD A AE K RORE &
PG Ao HE L. Rk, 7820204F, R SR N B
fett, ¥INAFLD=E ar 444 “AQ T RERRRTAH G g 17
4 1993 (metabolic dysfunction associated fatty liver disease,
MAFLD)” P, IR (58 A AR 1 RS, ik
I PR = A= 5 R 3 B0 22 (1) 3 B AR 51 B A A OC 1) Fe A
T, B e R 2RO PR SRR SR A A A
OFEE. B TMAFLDFICVDIZ IR R, DL
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