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Abstract

The endocannabinoid system is made up of endo-
cannabinoid, cannabinoid receptor type 1 (CB1)
and cannabinoid receptor type 2 (CB2). Many
studies have found that hepatic myofibroblasts
and vascular endothelial cells express more CB1
and CB2 in the development of chronic liver
disease. There is a close relationship between
the endocannabinoid system and liver fibrosis
and cirrhosis. This paper aims to review recent

advances in understanding the role of the endo-
cannabinoid system in the pathogenesis of fatty
liver disease, liver fibrosis and cirrhosis compli-
cations.
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Iy RN - DY A KRR (delta-9-te-trahydrocannabi-
nol, A-THC). 17 % 16 N R I AT KRR AE
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Hyiaman®F 5T 2 WILE IR 10 /N BUTFE
T, YT KRR 28 A CB LR IA 1 In. 4Tl
RILCB LS 2> 10 3w R LA (i 88 g i
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R DY IE HEST R 30701 18 1 R ALIT
RIBF WAL T RO JH G 107 A2 s e, w5
R B PR S A g 07 22 Jon o 1) — AN AT
K IR 37 /ENAFLD B (WAL, CB23RIAHY
I, XEW] T CB2 2 TNAFLDRJ K, Al fig
CB2MAEFH B 557, IR Py E KRR % R et
AT A3 IO P A5 22 1 1

FEAH G Py, RS b2 5 BUT LR
fitg — AT Ji D], 0 A T DL U T
TWORSVERT 98« FFET4eth s JPRE AR L] Hik e s 25
JAEREAE I R RE . PRSP JH 9 1) K A R e o
v, IEPE R 2 R G i A (. Kt
Ti) R 6 QTG 2 T A P g 0 R A o O g W
{160 25 RS 18 o 3 0, ot 3 Al A A 8 2 e

JE 1M AT 5% 09 K
Rt A2 o, AR
WU R, £F Y 4m b, Fo
PRl & D AT
CB1#CB2& &
&, 5rE
PR K R R
My R e B e P
REALIE .



1114 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFHEA ST 2012056880 %520% 551381
!ﬁiﬁi‘i%k T HE W BR A A AE FH FAR S BL, AE3RCBL 4k, ZWF90 R BLCB2AE S M 5475 Fh AR 21 T BT
rermemn  NERITAECBI /N, TR S OGN AR, RCB2RE SRl T il

CB2#y ¥k 7& A= AT
LR R T
CB1 ra i 7 #) 3£
AR IE ST VA 3p ) AT
by KA
A —F S
G U AGEE S

AR AR IR H N U RS R AR CB T/
SRR B CB 1/ Bl 45 B A L i 0 A i B 1R
PRIk, [R]HT FRAR PR TG 9t 4% B2 g 1 (carnitine
palmitoyitransferase 1)FIG I, SR AL PGSR
(1837 38 /] Bl A 0 A s s PR 1) 2 38 0 PR 2 i
P2 A% Il 1 PR35 PR T AT PR AIG. mn RS P N 25 3
S0 BUFFE R ARG M I CBIAN2-AGRIE 1
I, R 2-AGAEY) & pli — L H il e g e ik
4. ATASHH R 4518, 2-AGIE CB1S U
JUE I 107 A%, o (R AL s B 45 T D A= RS 3 o 0
TR R

3 WRMRMREARRAAT A4

AR PERT & . K EFINAFLDA: S BT £4F
YA DR (R 4 SR, R 3 T EE I UL s 2T 44 4
53 0 400 JR A i) B X e 40 i A T AR T AR
PEL SRBEIRFAN ML, Jf Hol2R T R0 ) 1E # 45
¥, A S BUREAG I R AR, LT T e 3 v i
Ik s PR B, T3 56 £ ) B RL 0T £F 4
EF TR, WIRTERIR R Rgiid &
Fe (A 5 T8 B U I R 4 B, (R T
J A BT R C AR, 17 $0G RR 35 A2 A4 mT DA ik
HSCIHZET P2,

I ARBIT 703 W D 2RI 28 993 5 (hepatitis C vi-
rus, HCV) & W& R R I 2144k, 27041
A SR e, R H AT R AT BUR
BEF YAk ks I HLAE S FHORRR T LL 3350
e T AL R 2E, RIS AN T Metavirdih
BIEE. BPIEEARAERS . o B LW, R AR
PRI A P A5 DR 2. T DARE H W KRR 5 18
PR 98 4T A R B 25 PEAR 5

A LI AR FE RN 25 7K P i i X CB 1A
CB2FI BEL T A HIF T P U5 1 DR B 38 2R S8 0t I 41 4
A REN, I PR Y51 KRR 35 2 48 A (e 1 R4
FIFEF A I R A Y. fECCL, BRAR S Bk
Jiie o RHIE Z5FL3F T LR b /N B B, CB1E
DAL Bk 19 /0N SRR C B LS AR S8 BT 10 1)
/N BRUTFETF A0 R RE BE L /s B fE 29 X
(1 4R At (8 IF IV A v, CB2 - AR £F 4
B P98 B S BT LT AR o S 42 4D Al 5 5 4
ek, e e A FIE R A #ICB2. 44
AN IR IR BT 2 40 RT3 (R HLS € g R ) )
CB2. CCL M 4Eb /N R b, CB2AEA
Bk 2R /I BV A R N B A T S IR T 4

JF LT 4k, W5 &% BLC B2 K0T A T 2 eI
B IS, (RIS IF SECB2 1 0E A7 B T JH- 21 4
AP

FEFET YA TE S R v, A7 1R 2 40 73 15
T ORI AR L, YR KRR 3R R G0N I L A Jif
(4 BRI A PR VE . PO KRR R S
T I e S N R e A AR A
AR ANy B A0 (1A 5T R IRAEARI2-AGH] LA
WL AR AR U AR L AR,
JEE R R 35 FR G00) I JE bR 40 P 5 i A — 5 2
W CBRICB2 5B (114,

HIL A H, R BCBIRICB2AE I 1 44k T B
(i B b2 7 AR A R A B CB AT BLfE
HEFEF AT R A, TS CB2 ] A 2T 4k
IR A WS CB IR 2T A A F it T80
CB2IW NI AL VE L, BRI, 5 Py vk
KIRZE R Gk ¥ 254 3 AL AECB Ll 5
ORIETCRIVEAS . 1) H A 1k, 2% PRI KRR 3R
RG22 0] SUEA AT 9%, EECBIFICB2 Y
252 AR, A B A A 1 A U5 P R 3R
A%, CBIMICB2/EE i 45 5 1l Bk s i i
YR .

4 WIRERFRE AR RHAE
NS/ PN - R (PR Ig e X A
PIRL T, FARFADAE T 58 500 A i) A,
111y FLIE W] DL R AL (1 9 A, A 1Tk
Fis FEN A EEA AL RS
4.1 Tk B THRE A R R I 48 ) o P e
M ETT K e T 1D K e s R B A A A T
st R K KA R o, PRI, XTI
AT S R PR B, BRI D A K e T 2 e i
HIRIT kL P

PSAE KR 3% 2R 8 5 45 P J8 T D i ik v s
MIBLTI AR AT O 2. AL IRE KRR 3% 28 40 (I T 3
PEF AR, WT LLBH I 2T 24k 1 2k e O HoAT
AT FEAE AL S8 T IEZEBL S M R, thr s
IR UIE S A YR KRR 3% 2R 48 T L e 5% i 1 0
PRy 3 A R SR 1T Mk v B AT BIF 9 R A
TR OK BT IUE HH A ATRT LSS Jn T A I A B )
I BATFURARIE DS, Pyt KR 3% RS A
AT v f4) VT B A T JEFJUE v A Y i, 35X
A AR S B 3 1) I A R AR G A E A
IV S e NE ) IEE S () EFSS R L IWN

www. wjgnet.com



KE, F. NRM AR ARG EEBIFI0 1115
SUIFEF 4B b, CBUSHUAAT LU AR 2 e AN AT I AP T, mauih
. SGRAAF, N
A 89 5 0 LB R A 2 DU R S, g gt b
42 BAA PRI WL B fFer 6 BEXM ey
\é,d’/—\/ =5 1)1 % J]fll“ﬂ } A Jiao J, Friedman SL, Aloman C. Hepatic fibrosis. ~ k"ﬁ‘:’ g " >
ij jj ﬁﬁ H A {E 2% A 47'0:], ﬁl\ }—J Eﬂjj Ejj 1: B¢ Curr Opin Gastroenterol 2009; 25: 223-229 AT TR
ﬂ] L‘iﬁJ IJ-I E{Jﬁf’ l‘éi . Eﬂjl E‘J’}%“ﬁﬂfgﬁ 2 Solis-Herruzo JA, de la Torre P, Mufioz-Yagiie MT.
i I 75 & Hepatic stellate cells (HSC): architects of hepatic fi-
AL P i HJ“KlelHﬂ( g ;ﬂﬂjj‘ FEPLAATL bt ity brosis. Rev Esp Enferm Dig 2003; 95: 438-439, 438-437
r BEF, SGihul %‘%‘E [ﬂl l‘% BJK? @% I_]@H %Qf\ /)CQZ 3 Safadi R, Friedman SL. Hepatic fibrosis--role of he-
PR 2 G0 | D I A U 4 R gl K g B Y. patic stellate cell activation. MedGenMed 2002; 4: 27
4 Julien B, Grenard P, Teixeira-Clerc F, Van Nhieu JT,
§)J Eﬂ@f%‘k E‘JHL%U H FJ'J w;ﬁfoéﬁﬁﬁ(ﬁ RE, {EI Li L, Karsak M, Zimmer A, Mallat A, Lotersztajn S.
]
FESCTR A NFRI Sk ML 5E PR o IR e e 3 T Antiﬁb.rogenic role of the cannabinoid receptor CB2
in the liver. Gastroenterology 2005; 128: 742-755
E% Elgﬁzﬂi ﬁ%mﬁfﬁlﬁi@ﬁﬁiﬁl\lo\ CO#H 5 Teixeira-Clerc F, Julien B, Grenard P, Tran Van
ﬁﬁﬁu H?(%%m-m. Eﬂ% Eﬁ% 75&5& V‘] /}:?:'lﬁj( fﬁi% /«% gb Elhiflé: ],I\I/?elxlze?? \]i, }i L,tS.erréeré—];anneau 8{, LZ
s o ent C, Mallat A, Lotersztajn S. cannabinoi
S5 MY kMBI )R B 7R AR receptor antagonism: a new strategy for the treat-
LE'Lk ,-I-, , CB lf%j':?““ﬁi Kﬂlﬂfﬁﬁﬂﬂ ﬁﬂﬂ EJI-H U\ ;‘@%iﬂﬂﬂ( ment of %wer f1.br051s. N.at I.\/Ied‘2006; .12: 671-676
) o N 6 Caraceni P, Viola A, Piscitelli F, Giannone F, Ber-
jEJ‘iTEi i F]ij]}flﬂ( Igﬂj][“] ﬁﬁﬁﬁfﬂ_‘ H\)ﬁﬁﬁ%{’h zigotti A, Cescon M, Domenicali M, Petrosino S,
j( Bl ':F' I% [fl"] $Té’< Qﬁﬂ H@iﬁ] NI I% j( B 'fZIK lj\] G] Glampal‘ma E, .Ruh A, Grazl. G, quﬁerl R, Zoli M,
Bernardi M, Di Marzo V. Circulating and hepatic
PAE B ik il =R % T ACIE K B 2 B 1 endocannabinoids and endocannabinoid-related
*ZQE HE }JF&ﬁ lZﬂ‘ ’ﬁ: )iﬁ [46] 5 }\}\ E )\ *ﬂj( B M: molecules in patients with cirrhosis. Liver Int 2010;
- : "~ 30: 816-825
|)‘J %BEEX E‘J $*§ an H@J{‘B Lk , })\}ﬁ ﬁ/@ ’f’h % %%D JH ﬁﬁ 7 Mechoulam R, Gaoni Y. A total synthesis of DL-
£ ) 4 R / N > delta-1-tetrahydrocannabinol, the active constituent
PR BP9 B2 I A2 AE AR TS, 8 of hashish. ] Am Chem Soc 1965; 87 3273-3275
Eﬁ'ﬁ' /\*ﬂj{ Lﬂu‘%]ﬂ E‘]ﬁ/{‘% éﬂﬂ H@ Eﬁ ﬁ:'zﬂ‘r%—[%]. 8 Pacher P, Batkai S, Kunos G. The endocannabinoid
7K S FF e, %,;%L. JNGE: Eﬁ i JE K system as an emerging target of pharmacotherapy.
Pharmacol Rev 2006; 58: 389-462
IR AACEK T IR B3 m R KA B A 9 Matsuda LA, Lolait SJ, Brownstein MJ, Young AC,
76, I BTRE B TS A B RUVEE e T Bonner TI. Structure of a cannabinoid receptor and
- ) A S ’ functional expression of the cloned cDNA. Nature
1 B0 JJAEER AT DL R A 280 2% e D I R BUK 1990; 346: 561-564
%V‘] ?3% E]Elj [7i] IN] JFF-fii 1 ¥ Hif ﬁ—i(j: i H7j< i jj i E’j = 10  Liu J, Gao B, Mirshahi F, Sanyal AJ, Khanolkar AD,
’ ’ Makriyannis A, Kunos G. Functional CB1 cannabi-
50 116G s 41] SIeT 23 Y
ﬂﬂﬁﬁﬁi Wiﬁ:@:{ﬁ . Eﬁ@] iz E/‘J Eﬂ FATIN, Eﬂq noid receptors in human vascular endothelial cells.
S £ Y=y 1 Biochem | 2000; 346 Pt 3: 835-840
CC141E$?: AR AL R B R, CBARE 2 FEL KT 751 1) 11  Cota D, Marsicano G, Tschop M, Griibler Y, Flachs-
IR EE BT LA BE KT A 7K G /;'EEEW]; REIK B 9D 2 kamm C, Schubert M, Auer D, Yassouridis A,
St . e G ¢ ML Thone-Reineke C, Ortmann S, Tomassoni F, Cer-
LLHE%W {N:lﬁlﬂﬂﬂ kq:@L_‘_IE:l T’ /%F‘] E’J%)\}F/Xﬁ vino C, Nisoli E, Linthorst AC, Pasquali R, Lutz B,
Eﬂi E'Z’E%, X4k gE’T’K i i1 Zj] jj T[ﬁ 2N E/‘] 7551{;%7{‘9 Stalla GK, Pagotto U. The endogenous cannabinoid
S g3 T ; 1152 EL 4 system affects energy balance via central orexigenic
HER I, X3 B SR PEXT 1 IE ) 52 ) 2 4k 4 8y &
L ’ drive and peripheral lipogenesis. | Clin Invest 2003;
S DSNETIPAL(EZS AP =N 112: 423-431
4.3 T i & 5 e 12 Osei-Hyiaman D, DePetrillo M, Pacher P, Liu J,
GRS At I.EHW JP\? Z ZV:EE% lﬁ it :'hj‘ ,TjJE ’ Radaeva S, Bétkai S, Harvey-White ], Mackie K, Of-
% }m j‘] # % [J W % JfE % . CB2 EI(J 7)%( Yﬁ J LJ @2 iﬁé fertaler L, Wang L, Kunos G. Endocannabinoid acti-
SV IR /S BRI A T4 R4 i AN G Th R vation at hepatic CB1 receptors stimulates fatty acid
" L s N synthesis and contributes to diet-induced obesity. |
BELITCB 1] LA AR AR AL A I KRR — Pﬁﬁﬂ LA Clin Invest 2005; 115: 1298-1305
S M- i LI, 1522 |:|[49]. 13 Croci T, Manara L, Aureggi G, Guagnini F, Rinaldi-
I:'ﬂl = it HEHU%E?% Iiﬂ/j )\/ﬂﬁ jj jJ Carmona M, Maffrand JP, Le Fur G, Mukenge S,
Ferla G. In vitro functional evidence of neuronal
5 %i’t\, cannabinoid CB1 receptors in human ileum. Br |
S R N TN Pharmacol 1998; 125: 1393-1395
Ng 2= LR / 0 ;
W A l\/i'_j( Jﬁ % ?\ ~ Lﬁ)ﬂ: ﬁE 1'{‘ E/] 7’{ ﬁi?’i}i_’% ﬂ}i EP 14  Galiegue S, Mary S, Marchand ], Dussossoy D, Car-
Py T EEAERPY. CB1UA B 00RS E Bg B EF0 riere D, Carayon P, Bouaboula M, Shire D, Le Fur
y
N S N G, Casellas P. Expression of central and peripheral
: FYEAL I ) ' p periphiera
NAF LDIAE, 78 T HFEF4EALIrs A fre LA cannabinoid receptors in human immune tissues
THAY & Fh I RORE I & A, CB2 0] DL 2T 44k and leukocyte subpopulations. Eur | Biochem 1995;
\ S e R e S — N 232: 54-61
3 BIERITE I 48
IV RERIITAR SE i 500, AEINAFLDEIRNT 15 ohion JC, Friberg D, Darlington CL, Smith PF. Ex-

. DL, FHICB i PEAT S C B2 1

www. wjgnet.com

pression of the cannabinoid CB2 receptor in the rat



1116

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HFRENBEHE

201245388 5205 51357

16

17

18

19

20

21

22

23

24

25

26

27

28

cerebellum: an immunohistochemical study. Neuro-
sci Lett 2006; 396: 113-116

Howlett AC, Johnson MR, Melvin LS, Milne GM.
Nonclassical cannabinoid analgetics inhibit adenyl-
ate cyclase: development of a cannabinoid receptor
model. Mol Pharmacol 1988; 33: 297-302

Cravatt BF, Giang DK, Mayfield SP, Boger DL, Le-
rner RA, Gilula NB. Molecular characterization of
an enzyme that degrades neuron modulatory fatty
acid amides. Nature 1996; 384: 83-87

Sugiura T, Kishimoto S, Oka S, Gokoh M. Biochem-
istry, pharmacology and physiology of 2-arachidon-
oylglycerol, an endogenous cannabinoid receptor
ligand. Prog Lipid Res 2006; 45: 405-446

Bedogni G, Miglioli L, Masutti F, Tiribelli C, Mar-
chesini G, Bellentani S. Prevalence of and risk
factors for nonalcoholic fatty liver disease: the Dio-
nysos nutrition and liver study. Hepatology 2005; 42:
44-52

Ong JP, Younossi ZM. Epidemiology and natural
history of NAFLD and NASH. Clin Liver Dis 2007;
11: 1-16, vii

Osei-Hyiaman D, Liu ], Zhou L, Godlewski G, Har-
vey-White ], Jeong WI, Batkai S, Marsicano G, Lutz
B, Buettner C, Kunos G. Hepatic CB1 receptor is
required for development of diet-induced steatosis,
dyslipidemia, and insulin and leptin resistance in
mice. | Clin Invest 2008; 118: 3160-3169

Gary-Bobo M, Elachouri G, Gallas JF, Janiak P,
Marini P, Ravinet-Trillou C, Chabbert M, Cruc-
cioli N, Pfersdorff C, Roque C, Arnone M, Croci
T, Soubrié P, Oury-Donat F, Maffrand JP, Scatton
B, Lacheretz F, Le Fur G, Herbert JM, Bensaid M.
Rimonabant reduces obesity-associated hepatic ste-
atosis and features of metabolic syndrome in obese
Zucker fa/fa rats. Hepatology 2007; 46: 122-129
Jourdan T, Djaouti L, Demizieux L, Gresti ], Verges
B, Degrace P. CB1 antagonism exerts specific mo-
lecular effects on visceral and subcutaneous fat and
reverses liver steatosis in diet-induced obese mice.
Diabetes 2010; 59: 926-934

Migrenne S, Lacombe A, Lefevre AL, Pruniaux MP,
Guillot E, Galzin AM, Magnan C. Adiponectin is
required to mediate rimonabant-induced improve-
ment of insulin sensitivity but not body weight
loss in diet-induced obese mice. Am | Physiol Regul
Integr Comp Physiol 2009; 296: R929-R935
Watanabe T, Kubota N, Ohsugi M, Kubota T,
Takamoto I, Iwabu M, Awazawa M, Katsuyama
H, Hasegawa C, Tokuyama K, Moroi M, Sugi K,
Yamauchi T, Noda T, Nagai R, Terauchi Y, Tobe
K, Ueki K, Kadowaki T. Rimonabant ameliorates
insulin resistance via both adiponectin-dependent
and adiponectin-independent pathways. | Biol Chem
2009; 284: 1803-1812

Van Gaal L, Pi-Sunyer X, Després JP, McCarthy C,
Scheen A. Efficacy and safety of rimonabant for im-
provement of multiple cardiometabolic risk factors
in overweight/obese patients: pooled 1-year data
from the Rimonabant in Obesity (RIO) program.
Diabetes Care 2008; 31 Suppl 2: S229-5240

Hézode C, Zafrani ES, Roudot-Thoraval F, Costen-
tin C, Hessami A, Bouvier-Alias M, Medkour F,
Pawlostky JM, Lotersztajn S, Mallat A. Daily can-
nabis use: a novel risk factor of steatosis severity in
patients with chronic hepatitis C. Gastroenterology
2008; 134: 432-439

Mendez-Sanchez N, Zamora-Valdes D, Pichardo-

29

31

32

33

34

35

36

37

39

40

41

42

43

Bahena R, Barredo-Prieto B, Ponciano-Rodriguez G,
Bermejo-Martinez L, Chavez-Tapia NC, Baptista-
Gonzalez HA, Uribe M. Endocannabinoid receptor
CB2 in nonalcoholic fatty liver disease. Liver Int
2007; 27: 215-219

Reuben A. Alcohol and the liver. Curr Opin Gastro-
enterol 2008; 24: 328-338

Jeong WI, Osei-Hyiaman D, Park O, Liu J, Batkai
S, Mukhopadhyay P, Horiguchi N, Harvey-White
J, Marsicano G, Lutz B, Gao B, Kunos G. Paracrine
activation of hepatic CB1 receptors by stellate cell-
derived endocannabinoids mediates alcoholic fatty
liver. Cell Metab 2008; 7: 227-235

Rockey DC. Hepatic fibrosis, stellate cells, and por-
tal hypertension. Clin Liver Dis 2006; 10: 459-479,
vii-viii

Yang Q, Liu HY, Zhang YW, Wu W], Tang WX.
Anandamide induces cell death through lipid rafts
in hepatic stellate cells. ] Gastroenterol Hepatol 2010;
25:991-1001

Hézode C, Roudot-Thoraval F, Nguyen S, Grenard
P, Julien B, Zafrani ES, Pawlotsky JM, Dhumeaux
D, Lotersztajn S, Mallat A. Daily cannabis smoking
as a risk factor for progression of fibrosis in chronic
hepatitis C. Hepatology 2005; 42: 63-71

Siegmund SV, Uchinami H, Osawa Y, Brenner
DA, Schwabe RF. Anandamide induces necrosis in
primary hepatic stellate cells. Hepatology 2005; 41:
1085-1095

Siegmund SV, Qian T, de Minicis S, Harvey-White ],
Kunos G, Vinod KY, Hungund B, Schwabe RF. The
endocannabinoid 2-arachidonoyl glycerol induces
death of hepatic stellate cells via mitochondrial re-
active oxygen species. FASEB ] 2007; 21: 2798-2806
Teixeira-Clerc F, Belot MP, Manin S, Deveaux V,
Cadoudal T, Chobert MN, Louvet A, Zimmer A,
Tordjmann T, Mallat A, Lotersztajn S. Beneficial
paracrine effects of cannabinoid receptor 2 on
liver injury and regeneration. Hepatology 2010; 52:
1046-1059

Bosch ], Berzigotti A, Garcia-Pagan JC, Abraldes JG.
The management of portal hypertension: rational
basis, available treatments and future options. |
Hepatol 2008; 48 Suppl 1: S68-592

Yang YY, Lin HC, Huang YT, Lee TY, Hou MC,
Wang YW, Lee FY, Lee SD. Roles of anandamide
in the hepatic microcirculation in cirrhotic rats.
Am | Physiol Gastrointest Liver Physiol 2006; 290:
G328-G334

Yang YY, Lin HC, Huang YT, Lee TY, Hou MC,
Wang YW, Lee FY, Lee SD. Effect of chronic CB1 can-
nabinoid receptor antagonism on livers of rats with
biliary cirrhosis. Clin Sci (Lond) 2007; 112: 533-542
Kowalski HJ, Abelmann WH. The cardiac output
at rest in Laennec's cirrhosis. | Clin Invest 1953; 32:
1025-1033

Schrier RW, Arroyo V, Bernardi M, Epstein M, Hen-
riksen JH, Rodés ]. Peripheral arterial vasodilation
hypothesis: a proposal for the initiation of renal
sodium and water retention in cirrhosis. Hepatology
1988; 8: 1151-1157

Wiest R, Groszmann R]. The paradox of nitric oxide
in cirrhosis and portal hypertension: too much, not
enough. Hepatology 2002; 35: 478-491

Sacerdoti D, Abraham NG, Oyekan AO, Yang L,
Gatta A, McGiff JC. Role of the heme oxygenases in
abnormalities of the mesenteric circulation in cir-
rhotic rats. | Pharmacol Exp Ther 2004; 308: 636-643

www. wjgnet.com



KR F. WREAMRARTNH RO

1117

44 Oberti F, Sogni P, Cailmail S, Moreau R, Pipy B, Le- AM, Principe A, Zambruni A, Trevisani F, Croci T,
brec D. Role of prostacyclin in hemodynamic altera- Bernardi M. Cannabinoid type 1 receptor antago-
tions in conscious rats with extrahepatic or intrahe- nism delays ascites formation in rats with cirrhosis.
patic portal hypertension. Hepatology 1993; 18: 621-627 Gastroenterology 2009; 137: 341-349

45  BétkaiS, Jarai Z, Wagner JA, Goparaju SK, Varga K, 48  AvrahamY, Israeli E, Gabbay E, Okun A, Zolotarev
Liu J, Wang L, Mirshahi F, Khanolkar AD, Makri- O, Silberman I, Ganzburg V, Dagon Y, Magen I, Vo-
yannis A, Urbaschek R, Garcia N, Sanyal AJ, Kunos robia L, Pappo O, Mechoulam R, Ilan Y, Berry EM.
G. Endocannabinoids acting at vascular CB1 recep- Endocannabinoids affect neurological and cognitive
tors mediate the vasodilated state in advanced liver function in thioacetamide-induced hepatic encepha-
cirrhosis. Nat Med 2001; 7: 827-832 lopathy in mice. Neurobiol Dis 2006; 21: 237-245

46  Ros ], Claria ], To-Figueras J, Planaguma A, Cejudo- 49  Magen I, Avraham Y, Ackerman Z, Vorobiev L,
Martin P, Fernandez-Varo G, Martin-Ruiz R, Ar- Mechoulam R, Berry EM. Cannabidiol ameliorates
royo V, Rivera F, Rodés ], Jiménez W. Endogenous cognitive and motor impairments in mice with bile
cannabinoids: a new system involved in the homeo- duct ligation. ] Hepatol 2009; 51: 528-534
stasis of arterial pressure in experimental cirrhosis 50  Parfieniuk A, Flisiak R. Role of cannabinoids in
in the rat. Gastroenterology 2002; 122: 85-93 chronic liver diseases. World | Gastroenterol 2008; 14:

47  Domenicali M, Caraceni P, Giannone F, Pertosa 6109-6114

YkE R w4 LT

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20124FfALH H: 48 N JH 24 &

(ERAEAT R L) AFARKEE

ATRR ATIERH “NPgnid il (2550735, B CASCHr SRS FH BT R A0 307 9 5 HE P 34850 B A [RIAT
A7 B R AR SC BT F0R 34 1 78 40 I ik, IFAESC N B I ARAS b A i 7 36 5 10 W A i, Soh g 7 2 ik
%, WIFETE “Pang®s” (WA EAMEEMIGS; 35 1530 PG E Sk ek, WITE e Aok B g
S W AR e , ARG IY Ay eeeeee 5 PCROTVERBUBE 07, SR 5 1 1 SCRGR R, 5 1E 3R]
HIEC e, WA s a8 J7 v I STk [8]. 9T 51255 Sk 40 LLiE 2-34ESCIE, PubMed, €+ &} 4518 SC & vl 5
T F SR AT H R ) SR I ARSI O v, J8 N R 5 O A s % DA S I
AT P BOET SRR, LTS T AR T AL 2% 3G (http://www.wignet.com/1009-3079/index.jsp) Fl World Journal of
Gastroenterology (http://www.wjgnet.com/1007-9327/index.jsp). ¥¥]: 75, fEHFIHEM/ER). 08, FI4, &,
%, BI-1ETT, PMID%i 5 ; B&8: 1575, 1EE G A, 154, &k, Bk, Hhdh, R, 4, & TT-1RTT.

www. wjgnet.com



