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Effect of liver sinusoidal endothelial cells on hepatic fibrosis

and its mechanism
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[ Abstract JLiver sinusoidal endothelial cell(LSEC) is a highly differentiated cell type in the liver blood sinus. It plays an important
role in the development of liver fibrosis. LSEC dysfunction has been considered as a key event in multiple liver disorders. At present,
the studies on hepatic fibrosis in the domesticand abroad are mainly focused on the inhibition of hepatic stellate cell(HSC) activation
and accelerating the hydrolysis of extracellular matrix(ECM) , and the role of LSEC structure and function in liver fibrosis is seldom

studied. In this paper,we summarize the research progress of LSEC in the development of hepatic fibrosis,and the research progress of

LSEC on hepatic fibrosis in recent years.

[Key words]liver sinusoidal endothelial cells;liver fibrosis; capillarization

JH i B8 2 1L VK5 A B AT I BRSE M  BE BE , R  ER EE
HUEE VR K Y B IR G 2 — ; T2 N BL B (liver si-
nusoidal endothelial cells, LSEC )24 BT i 22 A0 =400, H:
I EURR A H R B FLA BRI B, B FLAE LS TR 4B e )
A ML AR vh A HE IR 5 BEAVE 0, TEF AR 4EAL O AR 1l
™, LSEC S5 AT 4R 2 18] B SRR, IR B FLITE R

YEZE MR £ 41K, , Email ; lishumin609@163.com,
R @ P EARITARAT,

BIE1EE R4 %, Fmail: ztj-nanning@163.com,,

HEETH BEAaRXHFALTYTA (%5 .81160553.81260675);
FEAEREERARFEANAL TR (B B
3 13349005); " BAT L AHKF G R AL THAR (%
£.JGY2014082),

55 4 AR - hup://www.cnkinet/kems/detail/50.1046.r.20160331.1519.014.html
(2016-03-31)

FF 2 AR 4B (hepatic stellate cells, HSC ) B3 1k , 1X $6 2 AF
PP SE B4 ML, HFFR A B9, LSEC 7E HSC TE 1L
FFFA e R A B ER, % R LSEC et
{RAFTEALES HSC 3% 2P ERE, AR by (LT e 4 i
J&, 24 LSEC 47 1kl th BT 36 B 400 B LI, HSC Ay
TR SRR R, MAEA A4 JFBIERT, LSEC ZE A
—FhE R S AE I F, 3T A — R 2 sy 40 R T AL
BT, AT BT R RE B R A R e e Zh BB B0, 4T
4E40S5 LSEC Hi45 7] S T I A R BB . — 07
T3 o T LA K AR AR S PRG3R 55— D 4
WEFE Y B AL =20, PHFE XS LSEC M)
BERWHEABF ST, $1- % LSEC £5# RIZhRE MBI ik T3
JFEF AL R — BT PR, AR S B LR B N AME R
LSEC MBFsT it iR, 5t LSEC MES T REE T A 42 fh i
BEERETRR,



BRERKSFSIR 2016 ££5 41 H5 6 B3 ( Journal of Chongging Medical University 2016.Vol.41 No.6 )

— 6256 —

1 BFEREAMEHRIEEERXN T EA RN

A

LSECH: T HFAE R Disse [RIBEP, IEH BT 4L F# (R
A5 TE P YR 40T At B2 v, AT ST AR L Y G B LA, 3
ISEC M LIRS N BIERAE N LSEC MZ 728k, AT 5
AT AR R A B (LY, TSEC B F s B JRmsit
RIEHAEFF A LIE P S HVERI AR, 250 Pt sy :
T FLASE R,
1.1 EAEMENARLEARRIBEFHER

B iitag 70 410, AT E R P& ST LT BB R 3 LSEC
BRGNS, B REZ B RS A1
AL, A AL, B L2 W B, I 7E LSEC B
TG 6%~8%°17, LSEC A ML TN EAEE
FIFFEEH , B TEEFLEh I P B 4 B o e — — R TR IR
RS RB AL

WILIEN LSEC EEMILALEH , 76 I A IS T 40
i 22 V6] B 40 R A e v R TR A R AR O, O R AL E
2/ T8 LR FLBE ORI 5% B 00T LUE 3 N B2 4 B #E A Disse
(BIBR , 0 B K T 2 FL &Y LS b 0 1l o N B 4 B3 A
Disse [HBRM8 @#EFLAEMIH T LSEC iB&EY: , AR TLSEC
ALK R B R AERR S i, @E LR —Fhahd4
YR #%, N E ISR E R EILA/ N IE R, B2
A FLE (RSPt ) BB B AL, R LB EAe
EA—FE Hei#A — R AR ANEREERTIF
TREH

FFEFdefeit LSEC B FLEORAEIHA , R TSR
TR TR B, ¥ A 52 B 40 AL, X RS B B ik &
BRI RAED, X AFEF 4L K BRI BEFE R, LSEC R 1L
AT 4tk , 3 AR LEBIFEESS LSEC MR T/
DL A% (BAE PN R BRI LS A AT 52,
12 RARBEFHHILELE KRR FHHER

ANAIR ZBOE RS LSEC A T B8R e, R
AR B R B PR 4, XA A TN R e, A
L1555 & B BT 4 Ak B0 K RURITR T R mT T Al
RIS Laeay, BEAFEEE 1 EHEE S (laminin,
LN) BT AT 5 8 40 1 B Ab i SR S I R eI
FFEF AeAbnd P9 B2 T i SE 3R E AL, 18 BT 2 B 40 B AL Fn
JFF AR IR 32 45, A1 T FF 4 R M I R P 3 B 9 400 o S
5 R0 /N

2 BFEEr B 4BRESY R Th BEXT BT SF 4E WL AL A RN

LSEC HA LR thge . O W B 5., il
# —1(endothelin, ET-1)  M%& H K 4 e 4 K A (vascular en—

dothelial growth factor, VEGF) &5 4F 41 45 4= 1 [ T ( connective
tissue growth factor, CTGF ) Fl—& AL E (NO) % 5t HF G FF
HEWER, LR ET-1 W ER 51 IS A LR,
Q4rib kR H - SRR ARTE BT B BT, NIV BUBE IR (collagen
type IV,CollV) LN LRI 1 28 (Perlecan) %% , 2 51SEC
H RN T ORI 52 25 40 1 A B AR AR
2.1 ET-1

ET-1 BN ERFEN 3 FEikz— & BRI A
HEVE M BER I AEYIIR, P IE N PR RS PR EEEIEA™,
ET-1 fEA—F 24 B+, HiE 250 WA NO XTI I S i
WEREY B BN i8R LSEC JR1E ET-167
mRNA &8 A #1 60%, LSEC ¥tk ET-1 b2 F42 i HSC
H SMA HIRIE R I, 755 AT S ML R A I 55 FIXTHSC
B Ak,
2.2 VEGF

VEGF &—F ol Pt 2 1, FEATIIE F2 52 e R AR I 53005,
HYKR LSEC a4 5o, K H B i Rk BB R N
SR TA TR I P DA A A i M L S (extracellu-
lar matrix, ECM) (5052, AR5 VEGF 7S84 41l
BT AL, 1 B S B ETE BRI A S 3R B8, [, B
P IR RS, 2 B4R sk L 5R 4R, hnis 15 % VEGF 43
W, VEGF Rl ¢ m & W&, 50k B 8g 3 & Tk,
JnE P, RIS VEGF K& 4 JE BURIEIEER™,
2.3 CTGF

CTGF /W RIAEK W T, AN B CTGF 4 3 ZR IR
i HSC BT 4E4RHUAT LSEC 70, 5 ECM SR RB I
K, B—EERZHLLHH T, CTCF Xt ECM ZH#EHE
BHETER, BA R RS H R oo,

CollV ,LN . Perlecan A T2 BRI AT R 4, B
B RSN , S R TR T AT Se R R Bk Se B R B
FRAAT N AEIR R, WEFT R, T Bk S i e R
LN FA B2 B E FAHE, R LN AT RISk
FEER R BAEEE X, Perlecan (BN EE L L8
FHH—RS5EZMERBEEEYMEX, HE XM Perlecan
AEMIRE, EARESHS ATARKE T 4FEKE
A 2 i B R AR Y 22 AR A3,

3 FFEEN AR BE AT 4L B AT 2 R R R R 4

FFEF AL i T P42 BUS 5 (R S A A T R 743005,
FIE HSC,HSC {E{L/G 7 KR ECM,ECM B & iE /R
2 F % (matrix metalloproteinase, MMPs )47 K% ; 24 ECM )
A B 2 (HSC B I BE ) SR A ool (MMPs {5 PR B,
FBECM KA BT, 51 RN &M RR @A B
JER FEE PR bR =2 B SR 0 T 52 2 4 M 804, B {3 0 AL B D
KRR, AL —RAE AP BURE 7 BE R T 5 R A8 T



— 626 —

BERERXZZE 2016 E£E 41 %2 6 88 ( Journal of Chongaging Medical University 2016.Vol.41 No.6 )

5, B R S HUE M R T 2L 78 MR B RRME , FE 3 AT 41 2R
RITFSEIR 7, RFER S qb T — 26 % 1 N AP RE AL , B 7 IRAT
SR,

3.1 HSC 54 #ived £ &

FFEF 4E 4L S e T ECM Y T AR 1 B 572 45 22 -4 F 5 %,
9,71 ECM FE R IET HSCPY, Bras 8, HSC M#Ts 5
PR TY B AT AL B R O BT R, 4004 HSC R BTE sR 5
GiEfLR HSC AT, /T, EAE NI AT S R L4
L3
3.2 LSEC #:45 #irF HSC 6935 4L

DelLeve %OffF 57 780 | 24 HSC Baph7E SR 26 B vh ¢
it , BEAS il % B IR S T XY HSC 540 LSEC L [RiE5
B, 7€ LSEC MI777E T RES4ER: HSC AR E s iff — B &
B4 T S s B 40 1M 4 fLA, 1SEC 5 HSC #5537 AT, HSC
TEILRE RS HSC ks R i b B R AR, X sty
AT 40 I AL "I, LSEC R EERR L HSC HiG AR
PE4r4E HSC BB B #ek s, AW B BT ik, X B
FHE,

3.3 LSEC #e#5 48 i&1L69 HSC X 4 ¥ 3

TR, 2540 LSEC A B B £808E 1 HSC £
FrEEh /LR LSEC BBRE 72 X4 T VA 1 & H IR IME BRI
7R, i B JF 52 SR A0 i AL R3S | (R TR LK HSC [BUH 37
FOIRZS , AT R 0 &7 Ak RO 6 R 5 T 2 PS8t R B 40 i
16BT, LSEC BEAREMR M TS LAY HSC E R B PRIk AR,

34 “HELmbaEL”8 LSEC 5T HSC #9AE%E A

EH IS LSEC B —Fi M St 2 4, RN &
FEMH 37, FERTLF 4k Ak, LSEC B A SR I HS 545
R, B bR LSECRERSTIBE HSC AL AU S {k
) HSC BEBEFRRAS, BLIE T AP e (L B0 A2 24 T A
HBLEA B fL AT, LSEC B &R Rk e /e AW, TR AR,
AT LT gkt WAT Pl LSEC 4388 sk st T %, 2T
LSEC RBAE 7 I R AE B -F | A AE A 1L K F s S 52 49 T4
e N — A R A BIESL, X R T B4
Eknd LSEC nfefe ik HSC M1k,

4 INGS

A3 SRR 5 BEAER LSEC RIMXHT L BERE , R
VIRFEF4EAL It LSEC S5t FIShBERIAB AL , X B 1 A e T 45
YL B A EE A X, LSEC ¥ T4 4 b & & T AR FHPLHI
FHEER FEHAERMERMYZ, WL, #E— 2 RAX
LSEC B FL A B8R B A 0 2330l F) 400 i DX 1 7 A B AP 3
RIS SO BITST R BY T B AT S8 B AR B ALIE
SEHLEANAT A S A Thise AESt A LI B S IR iz 4 |
RIBHIRR , LSEC TENTETHEALFNIFIE 9 505 ThEEALHI BT 5T
FEAEEMER, I SR ABTTOR A B THIA1LSEC

Xt EFHEAL s e ORI XA (785 T LSEC #94:
B RAEERFHLHRE T E b e AR,

2 % X W

[1] Knolle PA,Boticher J, Huang LR. The role of hepatic immune reg-
ulation insystemic immunity to viral infection[J]. Medical Microbiology
and Immunology,2015,204(1).21-27.

[2] Pei XQ,Liu LZ,Zheng W, et al. Contrast~enhanced ultrasonogra—
phy of hepatocellular carcinoma:correlation between quantitative pa—
rameters and arteries in neoangiogenesis or sinusoidal capillarization[J].
Eur J Radiol ,2012,81(3):e182-¢188.

[3] Xie G,Choi SS,Syn WK, et al. Hedgehog signalling regulates liver
sinusoidal endothelial cell capillarisation[J]. Gut,2013,62(2):299-
309.

[4] Xie G,Wang X,Wang L,et al. Role of differentiation of liver si—
nusoidal endothelial cells in progression and regression of hepatic fibro-
sis in rats[J]. Gastroenterology,2012,142(4).918-927.

[5] Bartneck M, Warzecha K T, Tacke F. Therapeutic targeting of liver
inflammation and fibrosis by nanomedicine[J]. Hepatobiliary Surg Nutr,
2014,3(6) :364-376.

[6] Deleve LD,Wang X,Guo Y. Sinusoidal endothelial cells prevent
rat stellatecell activation and promote reversion to quiescencef]]. Hepa—
tology , 2008 ,48(3):920-930.

[7] Connolly MK, Bedrosian AS,Malhotra A, et al. In hepatic fibrosis,
liver sinusoidal endothelial cells acquire enhanced immunogenicity[J}. J
Immunol 2010, 185(4) : 2200-2208. v

[8] Carambia A,Freund B,Schwinge D,et al. Nanoparticle~based au~
toantigen delivery to Treg-inducing liver sinusoidal endothelial cells
enables control of autoimmunity in mice[J}. Journal of Hepatology,2015,
62(6) :1349-1356.

[9] Wisse E,van’ t Noordende JM,van der Meulen J et al. The pit cell;
descriptionof a new type of cell occurring in rat liver sinusoids and pe—
ripheral blood[J]. Cell Tissue Res, 1976,173(4) :423-435.

[10] Neumann K,Rudolph C,Neumann C,et al. Liver sinusoidal en~
dothelial cells induce immunosuppressive 1L~10-producing Thl cells
via the Notch pathway[J]. Eur J Immunol,2015,45(7) :2008-2016.
[11] Zhao X,Zhao Q,Luo Z,et al. Spontaneous immortalization of mouse
liver sinusoidal endothelial cells[J]. Int J Mol Med,2015,35(3).617-
624.

[12] Braet F. How molecular microscopy revealed new insights into the
dynamies of hepatic endothelial fenestrae in the past decadel]]. Liver Int,
2004,24(6) : 532-539.

[13] Addo L,Tanaka H, Yamamoto M, et al. Hepatic nerve growth factor
induced by iron overload triggers defenestration in liver sinusoidal en-—
dothelial cells[J]. Biochim Biophys Acta,2015,1852(1):175-183.

[14] DeLeve LD. Liver sinusoidal endothelial cells and liver regenera—

tionfJ]. J Clin Ivest,2013,123(5) :1861-1866.



ERERASSI 2016 £ 41 H2 6 39 ( Journal of Chongging Medical University 2016.Vol.41 No.6 )

— 627 —

[15] Hang TC,Lauffenburger DA, Griffith LG, et al. Lipids promote
survival , proliferation, and maintenance of differentiation of rat liver si~
nusoidal endothelialcells in vitro[J]. American Journal of Physiology—
Gastrointestinal and Liver Physiology,2012,302(3):G375-G388.

[16] Braet F,Spector I,Shochet N, et al. The new anti-actin égent di-
hydrohalichondramide reveals fenestrae—forming centers in hepatic en—
dothelial cells[J]. BMC Cell Biology,2002,3(1).7.

[17] Fraser R,Dobbs BR,Rogers GW. Lipoproteins and the liver sieve:
the role ofthe fenestrated sinusoidal endothelium in lipoprotein metabo—
lism , atherosclerosis, and cirrhosis[J]. Hepatology,1995,21(3) :863-874.
{18] Bankston PW Pino RM. The development of the sinusoids of fetal
rat liver:morphology of endothelial cells, Kupffer cells,and the trans—
mural migration of blood cells into the sinusoids[J]. American Journal of
Anatomy, 1980,159(1).1-15.

[19] Naito M, Wisse E. Filtration effect of endothelial fenestrations on
chylomicron transport in neonatal rat liver sinusoids[J}. Cell Tissue Res,
1978,190(3):371-382.

[20] Herrberger L,Hennig R,Kremer W, et al. Formation of Fenes—
trae in Murine Liver Sinusoids Depends on Plasmalemma Vesicle—As—
sociated Protein and Is Required for Lipoprotein Passage[]]. PloS One,
2014,9(12):e115005.

[21] Le Couteur DG, Warren A, Cogger VC, et al. Old age and the
hepatic sinusoid[J}. The Anatomical Record,2008,291(6): 672-683.
[22] Fischer HP,Flucke U,Zhou H. Pathology along the liver sinusoids:
endothelial and perisinusoidal findings[J]. Der Pathologe,2008,29(1):
37-46.

[23] Braet F,Wisse E. Structural and functional aspects of liver sinu—
soidal endothelial cell fenestrae;a review[J]. Comp Hepatol,2002,1(1).
1.

[24] AL, BB PRIGHT, 5. WEILBRIE I 4L R KR
FFS2 PR B2 0 R B B S R I ShAS B SR 0. T R A A
2014,30(8):1501-1505,1531.

[25] Neubauer K,Kriiger M, Quondamatteo F, et al. Transforming growth
factor ~betal stimulates the synthesis of basement membrane proteins
laminin, collagen type IV and entactin in rat liver sinusoidal endothe-
lial cells[J]. Journal Hepatol,1999,31(4):692-702.

[26] Yeligar S, Tsukamoto H,Kalra VK. Ethanol—induced expression
of ET-1 and ET-BR in liver sinusoidal endothelial cells and human
endothelial cells involves hypoxia —inducible factor ~la and micro
RNA-199[J]. J Immunol,2009,183(8):5232-5243.

[271 Kwok W,Clemens MG. Rho-kinase activation contributes to Lps—
induced impairment of endothelial nitric oxide synthase activation by
endothelin—1 in cultured hepatic sinusoidal endothelial cells[J]. Shock,
2014,42(6):554-561.

[28] Senger DR, Galli SJ,Dvorak AM, et al. Tumor cells secrete a
vascular permeability factor that promotes accumulation of ascites fluid
{J]. Science,1983,219(4587) :983-985.
[29]1 Akiyoshi F,Sata M,Suzuki H,et al. Serum vascular endothelial
growth factorlevels in various liver diseases|]]. Digestive Diseases and
Sciences, 1998,43(1) :41-45.
[30] Furrer K,Rickenbacher A,Tian Y,et al. Serotonin reverts age—
related capillarization and failure of regeneration in the liver through a
VEGF-dependent pathway[J). Proceedings of the National Academy of
Sciences, 2011, 108(7) : 2945-2950.
[31] Leask A, Abraham DJ. TGF-B signaling and the fibrotic response
[J}. The FASEB Journal,2004,18(7) :816-827.
[32] Wang BY,Ju XH,Fu BY et al. Effects of ethanol on liver sinu—
soidal endothelial cells—fenestrae of rats[J]. Hepatobiliary Pancreat Dis
Int,2005,4(3) :422-426.
[33] Perbal B. CCN proteins; multifunctional signalling regulators[J].
Lancet,2004,363(9402) : 62—64.
[34] FFEE, X F,HE, % FEEHENERHEBRIHFR
1A 44k |, 2004, 24(5) . 289-292.
[35] Olsen BR. Life without perlecan has its problems[]]. J Cell Biol,
1999,147(5) :909-912.
{36) Xk, AFI, N . BT AT T PR SR RRR
WHUFEF g b 25 10 FE TP S 6 sk s ). AR ERR -
2B, 2007,9(6) : 40-45.
[37] Schuppan D,Afdhal NH. Liver cirrhosis[J]. Lancet,2008,371
(9615) .838-851.
[38] Friedman SL. Mechanisms of hepatic fibrogenesis[J]. Gastroen—
terology, 2008, 134(6) : 1655-1669.
[39] DelLeve LD. Liver sinusoidal endothelial cells in hepatic fibrosis
[J). Hepatology,2015,61(5) : 1740-1746.
[40] ZFEFR,E W,k B, % 4T E N R AR TR
BUE RIS 4 Tk, 2012,28(7)  776-777.
[41] Limmer A,Ohl J,Kurts C,et al. Efficient presentation of exoge—
nous antigen by liver endothelial cells to CD8+ T cells results in anti—
gen—specific T-cell tolerance[J]. Nat Med,2000,6(12):1348-1354,
[42] Chen HJ,Liang TM,Lee IJ,et al. Scutellariae radix suppresses
LPS~induced liver endothelial cell activation and inhibits hepatic stel-
late cell migration|J]. J Ethnopharmacology,2013,150(3).835-842.
[43] Connolly MK, Bedrosian AS,Malhotra A, et al. Inhepatic fibrosis,
liver sinusoidal endothelial cells acquire enhanced immunogenicity[J]. J
Immunol, 2010, 185(4) :2200-2208.

(e AAL)



