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Abstract
Nonalcoholic fatty liver disease (NAFLD) is a growing
health problem associated with metabolic syndrome.
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Liver sinusoidal endothelial cells (LSECs) are highly
specialized endothelial cells located between the blood
and other liver cell types. They are composed of window
pores, have high endocytosis, and play an important
role in maintaining the overall liver homeostasis. Under
pathological conditions, LSECs may be the key event of a
variety of chronic liver diseases. In this review, we introduce
the unique physiological structure and function of LSECs,
summarize the main changes of LSECs in NAFLD (including
sinohepatic capillarization, angiogenesis, vasoconstriction,
proinflammatory effect, and fibrosis) and their pathogenesis,
and discuss the influence of LSECs on the progression of
NAFLD, with an aim to demonstrate the potential efficacy
of LSECS targeted therapy for NAFLD.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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VRS 14 g J 14 995 (nonalcoholic fatty liver disease,
NAFLD)s& —FI 5 i 5 2 #$i(insulin resistance, IR)F
WAL Gy BB VI ORI, F AR R0 3 5, &
B HE AR RS 14 JH g 107 2 e A0 TR T s A ¢
(nonalcoholic steatohepatitis, NASH)". £122%[{/NASH
ot M AT YA, BRI O S s T DA
il XU EAT 2%, (5L RTIE 3 7] F TR T NAFLDIRF R Y
YT,

ITAERNAFLDI R RALH AT 2 20T, “%
HAT” RV 2 B 45 3 [ 4R H T 5 Bk 5z
WEFIHEANAFLD, K |2 “#73 7 FERHA
Ji 1 6 2 AR BT 0 E D A R R R TR
WL REWTH 24 b, i £ 15 107 T SN B
ZH A0 (liver sinusoidal endothelial cells, LSECs) A i & 223k
Pt TR, SR e R A 1 P R

“PTiE” NFEWMBEMELSECsHi % . {ENAFLDYHE
AAGE. PR, LSECsHTBE AN AFLD &ML A ¥ —
AN H B

JFFFEE B SI2 5 20 A R =1 S5 A B A kg, ST 4 e
1, N Bz 4l (endothelial cells, ECs)FIT (i Eufile k. /N
JHFRE B C 24 o B bric 4l i fr122%, 0K T A4t
REZHECSITH SEARIELLIEHE, X —&504 NLSECs.
LSECs:& 2 T A A amf 2 6] AR AR 423 5 1%
T IR 8] i P AR TR P R A, AR RS R 4
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AHIEHIS S8, $2H T LSECSHE Ay 7 T 471

1 LSECSHYAIR4EFAF0TNAE

LSECs{ESS K EBAT 2 U7 T ks, LSECST U 52
B, IS R IR I A B R B R S, NS KRS
FARZIN50-150 nm T FL”. B FLAE LA 5 3 P AN
Wk AR HA B A EAR, Had s AR g N M
RS Bsc il MishE A, FEEA. NEkE A/
P A 2L RRLSECsHIZRIE 28, ££ T fLAsh AL+
EE EEAEA. AT ERB. AR D A2 L
e AR, LSECSKIHIE 364 2 FE R 2 44, LUK
AN AR S R AR SC IR 701, Ao b & A B i
DI RE I FEI AN A RS, 12 F AN A A Ao

AR S A EAFLSECs B AT g iB @ A5
ThE S, A6 IR H FFE G, LSECsA] LL7s 41 & . g
. AR, ANFUBERCRI R AR o3 B RORL AT HAth B
o/ NF B LI AR BURL IR e P54 bR ™. LSECsilid ik
BeMBE . WRIXHTR OO IR R R, RS
FESR i o ss ¥ )5 4 S R BUAR N P kR aE &
KE LI, LSECsID A2 125 ] [ 4H Bdh A\ s o i bt
b, RIET AR K1 A

LSECsit i 55 43 WAVE F P VR A A4 1) 58 i
LAY, AR EIRR IR /N B R, LSECsIfa B8 & 4>
WA Wt A4 A2 A R 7 (hepatocyte growth factor,
HGF) -3 &8 A=, AR 1 40 i 3 58 5 7
A LSECSREAEFFITITAAAS, (RERIT A ARGH M (hepatic
stellate cells, HSCs) /253t Fh 241 fd (kupffer cells, KCs)/1J&H
HIRA". BEAP, LSECSII 55 43 W Pt AR SLZE R AL 75
FEEES T “PERn” FIANBE, HRTX PiFhss
IR M ERIUERY By, T W TR B A 4E 40 B A K
[X]-F(fibroblast growth factor, FGF}{g 5% “{552&/0”
MR AT B (.

LSECstH & —Fi i B [\ LbR AL Rk as, REGg R
T T BY 2 7= A i 5K R0, DAk if % 4 384 A,
st £ Y R AR S P S PR L2 517 B R
MR AN L BE AT UL A 2 S LSECs T () B2 &
FAME N A K752 43 (vascular endothelial growth
factor receptor 3, VEGFR3){& 5, if5 FHGFZRIX, fit & i
YA fr 1 5
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2 LSECsZ 5SNAFLDIIR AR

TEFAZSE N, LSECsRILH BN FREST . PLRAPILT
YA RIRTY, EATTE AT M A SR AR, 5 LR E P
IR A7 (AR T M A7 k™. — LB s R, 1E
NAFLDR AR B, LSECsHARMRIERANE, fEARTE—
SE IR AR, Kus®:P R I, 72 IR & 155 S INAFLD
NEAEAL R, LSECsH @ FLEAIE N, EEE1S LR,
LR PERTFIBR RIS R JRE FU 5 KM CPIP1
FE TR P A T BEARE A K AR, FERILSECSX A4
REMAVRATIERIVE, FTRESTEIMENAFLDIEFE, HAHERR
TEZHH 53 25 P o o LA SO (0 mT REE. BEET RI(16 h)
TR T B NRIIR I N AN LSECS, IEIEMAPKAK
SR T RS 5 AL AN B AN B AN AR SR Rk
R Rk, 2 R B, (6T 2 Rr S TR
i J5, LSECs IR SR HL a5 My A The, 453 35 AT )
A B

2.1 FF & £ E AL FESVRIBCR, LSECsH F- 5w %
AN 2 T B 1, HAFE 22 E
FLICI BRI H AT B B I L R AEL SEC s R i 3R T 5
JURAPY. Miyao5 P HIE B B 40 1 5510 7T B ik & A4 AT
AR VEBINASHFHAM B i v, HRz Ak
ZNASHWMHA. B40 ML s R 35 i A 58 A e, 1l
fE SR EThRERZ DPIRIE YR AP L. 5
MRV P o B A S R TR (784K, SLSECSTH &
FIFLER 2 2 IAIAFAE R 2R h 4t 4/ 35 Jo A ) o e SR A
Disse ™ i) HH TR T B S IS AR A Bl T fLIM £ 2k
AP, MIMREAS T HT RS A B IR 1 R4 i sk
4, X EHSCSIEOE ML LEAL B A F1f R

B4 I A B DI LA 3 R e 4 1 B, H R E
T UMIEAS. HS CsHUH4H A 7 WA 158 P R AR K R+
(vascular endothelial growth factor, VEGF)i# I NOK Al
R LI AERFLSECSTF P, X2 T REf N AR
MUl 25 B0 E LS 5@ B IS A FENotch(E
S, Hedgehog (Hh)f S 3Bk, ai# @l iHy
eNOS/sGCHIDLLA F ik e g B4R MLE A, J5+#imid
WX AZ A RIBMPYZS:2 5 B 4IIE 1h .

7, BANMELFILSECs B H I N FRE
(5535 T BE, REma R 2R IE 2 (1 Y, S8R
G R P AL S 2 PFE A i AR, o B AR O B
& N R B FLIE U 5 (4 9 B AR e M G TR A 1, LU
D REFINLSECSIBIE I PR, B = P ARG A
(/N P LSECS & FLEL B 1 &k b, 51 kT 2 1)
FF R AR, B M A LSECSAMN B A2 Fe 45 44, T
NI G N = B % L S o B 8 e SN I Sl
I A SR 7R P, A2 1) I WO R T B
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2.2 AR FhRRIEAT N T RERRG A BT A LA IR AFAE
[ — i BERAS, BRI E SCA IR s &7 ik
Ihaesz 4. R G R, LSECsM A6 [ 4 7k
(WINO. HEAEEE ) eI B & 1
AR R A2 BN HFNOR BE 5 M L 5K /7
{14 B B L 5K 77, IR L SECsPY i ) fig s 3 22
KU W B — A & i (endothelial NO synthase, eNOS)
TR RS, ki R AR 5 1 BEL 7188 I 5% 1 B AR .
Francque®5 i 1 K BB 45 P2 EENAFLDI K
BRI Bk s ) S T o, T DR O (8 5 7 2 R
F ARV (R R AR — 2 TIEFFEAL I LR, BR 7 eNOS
TR DA, AL (superoxide dismutase,
SOD)FHE B E M 5 NOR B, TERR—Fsi A
IR EF LA - SRS R 2, 1E— D BEARN O A1
%[36]'

P9 Bz DB RS 52 A ZEN AF L DR 0725 1 Fr 5L 391 B,
FAE M AT REAL R SR B RN RO R B9
F IR kew /)N SRR S5 7R H 45 9ORE 32T 4 4b T2 5%
PORT LB J7 38 0. NOTE PR AN S AL SRS i, i
AR LY PRI AT SORE LT AEAL I L LY, JrF
AR K BRFF AR I HS P B2 D Repetig, R Iyt 2 AR B3
Y87 T P B SR A T R AEL ™,

LSECsIhAE AR IR v] GETE My 2 AL 2 v e 5
EAEH]. fENAFLD', N B DhRerEG ae S EBUH IR DT A
WALFNFEF (k. SEIAE BIN OB S BUF A K &2 AR Wi
DO, {REHSCs iR £F e 2 R g™, FopLEe AT
AES N ORI A B4 T 15 8 A R DR AME 5 4% 5, 40
i) IR P R A= AT R TR A 24 B SRS M NO s>
R REAE R AT 2 A E R b R HEVE L, NOCAIE B AT A
YEFFHSCs I IR, Jk/DHSCs %k 75 TNOMII A il i
BEHISOEY, LR IR ML SECSFIHS CsH i AeNOSH]
HIFIL-NAME th eI LSECs4EHFHSCs# 1L (it /1.

TEVINNGYT b, — P ENO A, V-PYRRO/

NORESGENAFLD/IN FRAB AL 14 T i A P 0 28 I 6
i E . Ay T RGP BRAR T TFR KR T 107 2 R CATE
JAFREAK 5B Hr AR BIRE SE, HBE o AL AT g5 11
JFF A K LF247 A 1A e s R SR AL S AR 3 O, Wnids
SteNOSFILFE T A k.
2.3 s AR MU AR, SR8 IIERTAEE 1 8 AR B
A L RN, B i S e S RE — e i i
B, @A RBES AR I, 5SS S
“F+(hypoxia inducible factor-1, HIF)AH 22, A il & [ 41
PP A A A AT, Sl U LR, AE X SR
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55 158 A BORE 56 1R 43 - S T 7 SR M AR
(LS5 P PR I A BT U6 T AEN ASHI B, R H4
AR A R 3 AR TS AR SE N ASH AR 3 U LIS Ang-2
ACFE T, FENASHENYIBRL A, AU VEGFAI
CDI0SHIZRIEHE N, 1 REMLEE B T 1E 5 M RSk
%[50].

IR AR R R IR 25 A0 58 R AR L AR 7 2
HRE GV, I A R 2 R I A A
JR AN A0 AR ELAE 5 SR, ¥ i 245 5 il g,
WIVEGFAIVEGF2 {4 (vascular endothelial growth factor
receptor, VEGFR), Ang2 flI Tie2 32 {A%%. VEGF f] Jlli i 7
Y1t 28 5 I T T v T T @B M, W i P A 1 3
NASHH L VEGE/KF_ETF, M e i A4
KA 152442 (vascular endothelial growth factor receptor 2,
VEGFR2)i577 AT LT VEGE, B I A48, ifi N1
PR — Pl A P A M8 A= 1 B B 350 10 9 97 (6%
W2, HAUIE A R T 0A N T H 454 VEGF-AR)
BEAIPY. A R (R B ANG I HTANGR) i Tie % 4
P S SR IR I A A 1, 72 JOREN R IR,
ANG2HCN EZ W ML A 5 5, M Tie2 & H 4E R
FRAEMANGUE S, Rdbgrd Mg Ak, T8 i
RGP, ERTT I, L1088 MIHIAN G215 5
T, I PRI AL 5, e AR A T 4% 30 4 TE AL
2.4 18 X ik BIRENAFLDRIWIEM EXLSECs K T%E |
PLRAEH, (HBEENAFLDI K, LSECSIZH#TIRIFIE %
TR R DR, FEA BRSO T, LSECs 73l K
=4I A AL R P (W TNF-a, 1L-6, IL-1F1CCL2)
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Z 5K CsHuE R R A EH 1 & F(WTNF-a.
IL-6AIMCP-1) ", 35145 i AR 40 B AN 8 S B R ik ¢
FEA R, et — B ORLSECS KRR, {3 40 s 8
FraE™ LSECSZ M ok £ HAE H BRI AE F1, _E ROk B
S FICAM-1. VCAM-1FIVAP-1, {5 A4, S35
AR N SE. 283 LA B I 2, LSECs Mt 52 PEA
J A 8 K ) G B R, BRI N A 1) 2 T4 il
%Bﬁj\[m].

TEUREE R AT JE TR TT L, B R R B FHTVLA-4
FURIIHIVCAM- 1A VLA-4%] A% SRR VE FH, T4
BAZANLLE AEIE /IS SR KILSECsIA] [k B ANES P Je a7,
2.5 AR Al Rl BF LT 4k Ak 2 TS5 b 40 i 4 356
(extracellular matrix, ECM)id FEVTRRIZ5 5, HH -4 AR
PN RAE G EAHSCsHuE . WHTATA, LSECsE4H
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to-mesenchymal transition, EndMT), Rl P 57 4 4% A4 L
FRATAEAR e BRI AN B BT AR, TR RN ASHE4E
A —NBIEFE A, AR TR 1A BN 2R 4
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