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Abstract

AlM

To elucidate the hemodynamic characteristics of biliary
cirrhosis in common bile duct ligated rats.

METHODS

Biliary cirrhosis was induced in rats by common bile
duct ligation (CBDL). Rats were divided into a sham
group and a CBDL group. At the end of 4 weeks, portal
pressure (PP) and mean arterial pressure (MAP) were
measured directly via catheters. Liver or spleen coefficient
was the ratio of liver weight or spleen weight to body
weight. Proliferation of fibrous tissue was evaluated by
Masson staining.

RESULTS

At the end of 4 wk, the liver of CBDL rats was yellow
in color and enlarged. The surface of some livers was
scattered with numerous nodules. Masson staining
indicated extensive proliferation of fibrous tissue and
pseudolobule. PP of CBDL rats was increased and MAP
was decreased compared with sham rats. There was a
significant positive correlation between PP and MAP
(R? = 0.9096). PP of rats with severe ascites was lower
than that of rats with mild or no ascites.

CONCLUSION

After 4 wk of CBDL, liver cirrhosis and portal hyper-
tension develop. PP is determined by the degree of
ascites and MAP.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Biliary cirrhosis; Hemodynamic characteristics;
Portal pressure; Mean arterial pressure; Ascites

Du QH, Xu Y, Liu F, Li SY, Tang YB. Hemodynamic characteristics
of biliary cirrhosis in rats. Shijie Huaren Xiaohua Zazhi 2018;
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T, 2 e SCE R IR R R R, (R R S
RN AR 5 R AAR R I F b S B AT 255 70 #T
b, ASCMIE A A AN MRS /75 00 A BSR4
w, BN RS

1 #RR5E
1.1 A4 HEVESD K BR30 A, TE 74, 1A HE250 g+10 g, I
TR YEE R LS SV A F. SV RTIE S JbaT
I HSCXK(H)2002-00035 . JEH it A 4RV WH
B, KU IR AN LU0 I IR T 7 B ) S 06 == kAT, &
AL S SYXK(57)2006-0012.
1.2 7k
1.2.1 BEAIHIAE VAR 228 R 10% 7K & GBS I s A 5
(4 mL/kg)WRIEF K B, FARAK R 2B HEE, 25 H1.0
L LRI, ARG ERAN S ILER Z M BYITSY. TR
HRBRARBIHDE. REIEFHERIPIEG. AR
T P i HE G B4 (K.
KEGENPEMETE wkiE, IR E RN A EFA
AR AU,
1.2.2 MK R EURIBEST IR, FHVES 23 EBUIRoK, 3
ORI KAARR.
1.2.3 fifish A F4a4redm 2 KRARE, f£10%K A5
P JRRTR I 1 PR s . [ Ji e PO R o 4 N 7 3 T 2 2 3
HAKPIPESOSA, S8 HE N TTEHIK 3T, e 1 ik
J% Ji(portal pressure, PP). 52 k4 il i 35 3l ik &
7J(mean arterial pressure, MAP). ASHF 70 F A% #% ABL-
A20EAEMINLRE L0 R G (LA R BB A R A A]). 5
205 7730 min, LARJE 10 minff) 73 K 31 NPPAI
MAPFIMLEREAE, TEN 5 e 3 A% it 203 K R
it #AH DL “mean+SD” TR B HENWIRITE
Frit- 25, B FHSPSS11.57 1) One-Way ANOVA L
HHEVRHLLE Z 5, PLP<0.05FREiiH2 L A gt
ZES, P00 NG LA REEES.

2 BR

2.1 KRR ANFET AL, KB A6t TR BT
JREE 4160, A28 F). CBDL 4 wkblJm, FFPHE&H 2 184
Bk, A B R, B I TG, 8 IR 2R T
DB/ INAEE 1) 285715 (B,

2.2 Masson# &, &5 R IIR, B AR, (A Jei ko
L X A D Eagdi4iigl. CBDL 4 wkblE, 4F
Yeoh s H AR E AR, I BAH %, B w4 S H
Hrorba, s, TR/ (E2).

2.3 ITR% % 4% CBDL 4 wkbAJ5, CBDLK BT £ 4K
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1 KIEER. A BFARH; B: B, SR RIEE 1T
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A o010 } B 0.01 +
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0.08 |- 0.008 | b
2 006 £ 0.006 |
004 | N £ 0004
0.02 | 0.002 - =
0.00 0
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C 25 |
—~ 20 [ b
£
e 15 -
E
= 10 |
Q- T
5L
0
Sham CBDL

3 FREEREA). IRAEREB)AITEREKETIC). *P<0.01, SShamAHIEER. Sham: EF-AZLH; CBDL: i &AL,

AR REL(F3B) I B K, 5EFARALKAE MR =0.9096)(FI3CHI4).

FZGT S E R P<0.01). 2.5 AT # bR A 0% va DURZKE D15 mLoy/b
2.4 PP5MAPAE X 44T CBDL 4 wklA G, CBDLRR — EMEK, BKEKRTS mLAKEIE/K. 5 7KK R B
UIE KR D BT, SEFEARUANRA BESE W, NEKE MR TRERKKR, Ao 2R
F(P<0.01). MM ER, PPSMAPEIEZEMIE  (P<0.05)(A5).
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BEREHEIK EREIEK
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=

(851
T

B 5 EKXEIERKENDEIRN. One—way ANOVA; ‘P<0.05, 545
FEREAKARELER. PP: | T8I T /7.

3 e
PR PR A A A BF 7 PR A 1 5 F il 2 —.
REAEE 9T 7R, CBDL4 wkUA G, BE& IRV HRARUNE, fF
YUK IRBE, SR 4esh g 2 12 AR, I T4k
FRPEAE P 95 A8 AN U2 TR, ARSIk N wk (R[]
i, MBS RS J1 5 1 B A Y R s AT
LR T

CBDLAILARERI12A, W11 AHILEK, IFH
6 A KRME/KEEILS mL. JEEFMER TR, 5IEHH
fEELE:, CBDLOK ST AF B B4 a, J AR, 55 AT
ERMAE LIRS, 52 AN, Massoneth BoR,
CBDLIFHRNE iz MeF4eah s H U8 4. A 45
SN2 BOERE, R EIFA L, TR/ M. CBDL
R R FFF FPE R R A R S K, R, AT R RN
P R BT, SIRFEARALEA BE G % E 57

b TSGR, ATEWEE T CBDLA RAEH
AL BEPPARIMAPHI 1L, 45 7R, CBDLK PP
ETtE, MAPEE %, - HPPSMAPE I IEH <
(R’ = 0.9096). I H, FE/KEHITES mLIAKR, IEkE
AR T K D15 mLAI R R, H e HERT s K R
SERCIA [ TR ) R R 3Rz —. R, s DARE

Beishideng®  WCJD | www.wjgnet.com

KERTS mLA A EIEK, 1KT5 mLAREEK.
FEEPEKIRER, FEULAE N, FILEETIMAP T
B, s & N BRI sk I 51 PP S I R (H A
A B Y, SR 1T ik AN T s e,

Il PR b ELREIE [ Kk e ) 2o it s B, JF
H R4 A5 NG H it i, 1o AN 5 &5 ik
JE 3% 5 {E (hepatic venous pressure gradient, HVPG)fX,
B IH K E 7. HVPG & 2 30 k3 I 72 A i kBN
S, Wi#E 2 ZRNHVPG, M TE! K 771
KA BRGNS, HVPGIE S # ki Tk AR L IR
[ DA S Dh e R AP AR G, HVPGIEBOK, B #
Jhk Rt TR RO BREE, il XURSHBR O, JH Dl ARk 22, o 17 k™
P B4, ERFAT YRR R AL, FRELL th 2]
FHIERE R, TTER KR SRR ST E S 2 456 AR IRk
I ah R, AT, A K I R, 1Tk )52 2]
(EREE usmi) i Akl AN EA PN EN A TS
YL B AL B B, 1)K )RR Tt . (H2 BEAE T
AL I, BEAARIUEAL, PR EIEK, I T#R kR
71 F B, fECBDLARAY 1) K 372 15 e S b 21 Ak, i 3,
H e A iE.

EIRCBD LA et 52 il A AL (1) A8 R A, (H2
£ N AR At R AR A A — 2 1 R B 1% CBDL
FERIATAE, KR R AN —, 3852 B HRAF 3 7
SRERERIRMR, AR SCAT RN ICBD LK Rl 5 Ay i 7Y
HRAE, A —/ DI KR, IR 2R B 0, 5 N 2545
ML, HRIFIER R A LS. H2/08CBDLA
B, AT 56 4 D 2 LE R0 S5 DR A RS P a2,

&2, CBDLAERE W 50 A AL 1) 28 SRR, g
% S W R, PR SRS AR R R, AR Tk R 52 B
MAPHIE/K &R M. H2&, H TR ZE, IFH
SARAE R PAGRAE B B R, 72N FH I S R

NERER

BRI R 580 AL S £T 4o AL 022
B2 XETICR 2 IR MBI, B SR
BRI 5 MK 15 5 S 7 525 DT

L5

AFFIR SR MBS 2 LIRS /0 27 1) A L G BT
JHAEAC Y R R R, B AR AR B S, G 2 AR
TR T bk i HoiE ML 3 70 22 AR R 5 2%

e =l
AT T T2 Ao o AR AR AL R4 wikIfi
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BN IR BRI, JUHIR T T Ik ) B . wE At
KA wIRERL T K S ) 9 AN — € Fr T, T2 52
BIFFEACRERE . ARAEIA -T2 ik s 7 AR K ™ FRE P
L2 ES AT

SR IE

AT TR T TRAFUEE, A48 KA S Masson
Gutey; NLFH T KRN 200 3 A 8% 1T K ) AT
KIS E 1284, B GE 205 1, 3T AR R R 2
6] R AE DGR A3 A, s AR F 7, IE 2 R IR £ 4
JERZRZAE T ) 4F

RH A 45 3L (common bile duct ligation, CBDL) 4 wk
PAJG, JH AR B 0 K, 388 23 JH I 3 Th A7 35 ST 4515
MassonZeth E R, PAK R4S &4 44 28 A=
FEIE B A F R AR A2 RNt LIR30 /) 2 45 R
7N, FR ALK BR T &R K 71 (portal pressure, PP) 2 Tt 5,
“FH4)5 K JJ(mean arterial pressure, MAP)E 3 ¥,
PP5MAPEILEZ I IEHSC. ™™ HAEAKK PP E K
TREMEAKK.

K CBDL 4 wk L), FEREALTE . 1T ks g AV
JFF P9 L BH T4 9,30 52 BRI AT £ 3 ik s 0 A
KR E RIS

=

CBD LA it 7t FHAE AL ) 20 AR R, e % S T
EAL A SR Ay . (EE, TR E MR, IR HL
SRR IAGRRE L RO RE I, A5 N I ZHE 8.

4
1

ZEXE

Zhao G, Hatting M, Nevzorova YA, Peng J, Hu W,
Boekschoten MV, Roskams T, Muller M, Gassler N, Liedtke
C, Davis RJ, Cubero FJ, Trautwein C. Jnk1 in murine hepatic
stellate cells is a crucial mediator of liver fibrogenesis.
Gut 2014; 63: 1159-1172 [PMID: 24037431 DOI: 10.1136/
gutjnl-2013-305507]

Hsu §J, Lin TY, Wang SS, Chuang CL, Lee FY, Huang HC,
Hsin IF, Lee JY, Lin HC, Lee SD. Endothelin receptor blockers
reduce shunting and angiogenesis in cirrhotic rats. Eur |
Clin Invest 2016; 46: 572-580 [PMID: 27091078 DOI: 10.1111/
eci.12636]

Wu KC, Huang HC, Chang T, Lee WS, Chuang CL, Hsin IF,
Hsu SJ, Lee FY, Chang CC, Lee SD. Effect of sirolimus on
liver cirrhosis and hepatic encephalopathy of common bile
duct-ligated rats. Eur | Pharmacol 2018; 824: 133-139 [PMID:
29444470 DOI: 10.1016/j.ejphar.2018.02.016]

Tag CG, Sauer-Lehnen S, Weiskirchen S, Borkham-Kamphorst
E, Tolba RH, Tacke F, Weiskirchen R. Bile duct ligation in
mice: induction of inflammatory liver injury and fibrosis

Beishideng®  WCJD | www.wjgnet.com

1299

10

11

12

13

14

15

16

17

18

19

20

HMERLL, 5. AR TR EREBIRE) DR R

by obstructive cholestasis. | Vis Exp 2015; 96: €52438-e52438
[PMID: 25741630 DOI: 10.3791/52438]

Tag CG, Weiskirchen S, Hittatiya K, Tacke F, Tolba RH,
Weiskirchen R. Induction of experimental obstructive
cholestasis in mice. Lab Anim 2015; 49: 70-80 [PMID: 25835740
DOI: 10.1177/0023677214567748]

Rahimi N, Hassanipour M, Allahabadi NS, Sabbaghziarani
F, Yazdanparast M, Dehpour A. Cirrhosis induced by bile
duct ligation alleviates acetic acid intestinal damages in rats:
Involvements of nitrergic and opioidergic systems. Pharmacol
Rep 2017; 70: 426-433 [PMID: 29626646 DOI: 10.1016/
j-pharep.2017.11.010]

Jezte, XN, BN, iR, #FL, Ea RRAEAHRRE
FFREACAIAIAIR AR L KRR . rhE A PHEELS & 7% 2006;
16: 87-89

Ho HL, Huo TI, Chang T, Lee WS, Hsin IF, Lee FY, Huang
HC, Hou MC, Lee SD. Ascorbate lacks significant influence
in rats with bile duct ligation-induced liver injury. | Chin
Med Assoc 2017; 80: 539-550 [PMID: 28684188 DOI: 10.1016/
jjcma.2017.03.010]

Gall JA, Bhathal PS. A quantitative analysis of the liver
following ligation of the common bile duct. Liver 1990; 10:
116-125 [PMID: 2352455]

Lee BS, Kim NJ, Jeong HY, Lee HY, Kang DY, Noh SM.
Changes in serum cytokine concentration: a morphological
study of liver cirrhosis induced by common bile duct ligation
in rats. Korean | Intern Med 2003; 18: 6-12 [PMID: 12760262]
FEDRAL, wisfk, 2R, 20k, THT A, DUE. F2amal] Tk
e HE R SRR PR M. A R - R R 25E
{¥.2012; 149: 1631-1635

Eguchi A, Koyama Y, Wree A, Johnson CD, Nakamura R,
Povero D, Kneiber D, Tameda M, Contreras P, Spada A,
Feldstein AE. Emricasan, a pan-caspase inhibitor, improves
survival and portal hypertension in a murine model of
common bile-duct ligation. ] Mol Med (Berl) 96; 6: 575-583
[Epub ahead of print] [PMID: 29728708 DOI: 10.1007/
s00109-018-1642-9]

Heneghan MA, Harrison PM. Pathogenesis of ascites in
cirrhosis and portal hypertension. Med Sci Monit 2000; 6:
807-816 [PMID: 11208415]

Kayacetin E, Efe D, Dogan C. Portal and splenic
hemodynamics in cirrhotic patients: relationship between
esophageal variceal bleeding and the severity of hepatic
failure. | Gastroenterol 2004; 39: 661-667 [PMID: 15293137]
Olteanu D, Lupu D. The kidney in cirrhosis with portal
hypertension. ] Med Life 2010; 3: 175-177 [PMID: 20968204]

A Erdogan M, R Benli A, B Acmali S, Koroglu M, Atayan
Y, Danalioglu A, Kayhan B. Predictive Value of Mean
Platelet Volume in Variceal Bleeding due to Cirrhotic Portal
Hypertension. Euroasian | Hepatogastroenterol 2017; 7: 6-10
[PMID: 29201764 DOI: 10.5005/jp-journals-10018-1203]
Buechter M, Manka P, Theysohn JM, Reinboldt M, Canbay
A, Kahraman A. Spleen stiffness is positively correlated with
HVPG and decreases significantly after TIPS implantation.
Dig Liver Dis 2018; 50: 54-60 [PMID: 29102174 DOI: 10.1016/
j-d1d.2017.09.138]

Albillos A, Bafiares R, Gonzalez M, Catalina MV, Pastor O,
Gonzalez R, Ripoll C, Bosch J. The extent of the collateral
circulation influences the postprandial increase in portal
pressure in patients with cirrhosis. Gut 2007; 56: 259-264
[PMID: 16837532 DOI: 10.1136/ gut.2006.095240]

Vincent JK, Stark C, Shields JT, Bhave AD, Morris CS. Hepatic
venous pressure gradient correlates with advanced hepatic
fibrosis: a retrospective review. Abdom Radiol (NY) 2017; 42:
2609-2614 [PMID: 28474176 DOI: 10.1007/500261-017-1171-y]
Sourianarayanane A, Talluri J, Humar A, McCullough

2018-07-28 | Volume 26 | Issue 21 |



KL, & AR TR CEROIIRID DZRR

AJ. Stage of fibrosis and portal pressure correlation in decompensation in patients with compensated cirrhosis.
nonalcoholic steatohepatitis. Eur | Gastroenterol Hepatol Gastroenterology 2007; 133: 481-488 [PMID: 17681169 DOI:
2017; 29: 516-523 [PMID: 28079667 DOI: 10.1097/ 10.1053 /j.gastro.2007.05.024]

MEG.0000000000000825] 24  De Aro Braz MJ, Corbi LE, Tannuri ACA, Coelho MCM,

21  Ramanathan S, Khandelwal N, Kalra N, Bhatia A, Dhiman Gongalves JO, Serafini S, Tannuri U. Analysis of the
RK, Duseja AK, Chawla YK. Correlation of HVPG level with reversibility of biliary cirrhosis in young rats submitted
ctp score, MELD Score, ascites, size of varices, and etiology in to biliary obstruction. | Pediatr Surg 53; 7: 1408-1413
cirrhotic patients. Saudi | Gastroenterol 2016; 22: 109-115 [PMID: [Epub ahead of print] [PMID: 28889961 DOI: 10.1016/
26997216 DOI: 10.4103/1319-3767.164185] jjpedsurg.2017.08.012]

22 Wadhawan M, Dubey S, Sharma BC, Sarin SK, Sarin SK. 25 Aronson DC, Chamuleau RA, Frederiks WM, Gooszen HG,
Hepatic venous pressure gradient in cirrhosis: correlation Heijmans HS, James J. Reversibility of cholestatic changes
with the size of varices, bleeding, ascites, and child’s status. following experimental common bile duct obstruction: fact or
Dig Dis Sci 2006; 51: 2264-2269 [PMID: 17080245] fantasy? | Hepatol 1993; 18: 85-95 [PMID: 8340613]

23 Ripoll C, Groszmann R, Garcia-Tsao G, Grace N, Burroughs 26 Abdel-Aziz G, Lebeau G, Rescan PY, Clément B, Rissel
A, Planas R, Escorsell A, Garcia-Pagan JC, Makuch R, Patch M, Deugnier Y, Campion JP, Guillouzo A. Reversibility of
D, Matloff DS, Bosch J; Portal Hypertension Collaborative hepatic fibrosis in experimentally induced cholestasis in rat.
Group. Hepatic venous pressure gradient predicts clinical Am ] Pathol 1990; 137: 1333-1342 [PMID: 2260623]

it I AR w4 FRALE

ISSN 1009-3079 (print) ISSN 2219-2859 (online) DOI: 10.11569 © 2018 Baishideng Publishing Group Inc.
All rights reserved.

(HREAZWR L) BB R

AFRR N T ARESE & KRG RN R R, RN R EE S (AR E) FEERGE, A TIXHERFZE R T,

1 EEREHE

KAESEIT AR A NEE R R, WA (DRELER KRS L8, Q)= B L5 Fl a s Al 5 R IE R A 78
9 QYT EH L B SO R R R, FrA (EE R AR 2 A, T 21RO R S SR, IRIESC BT
B0 (OFHEIRAE S (k4 sk sBaE, L FONTHR T RECE; SE IR B 5T 5 A S R, B HOFE & H i Z % HE; (5)
B A2 TTHR 7015 (6) AR SEPH A 1 LA LRI HER S, PRUETCHEE, WS LA S SRR S, WK ZE R A S 5 5%
A FRFREAEAR s (7) BoHs BRI RSONT L i H RSO L 25 AR 1) i 8

2 RSN

KL T L X B, NN AT EEE #h7e s, AR g 48 SR HE R E R AR B L e RS EH &
o, MAEE AT 1S RNR AL ARG 1EE SRR E RURWE . OO LA 55 5 TADRE B RO 81 4 48 78, (R B 7 2 o
JE B TR A AR BAELR I A RS, R RN, 1 SRR R b

3 hR#Y
FRICRRFEE ZHARLAR, ST hfEE B . A AT AL N ZE AR T g AR AR T 5 UF AN S AL, (R
IRRT (A NHEAARED XX B0): & T, anh s HAd A AN N 0 AR AR ks 3, SRS
(HEFAE N E) ARSI R &, HMBRBURA TR . iR S E e (F E AR TR S8k By
A AEE RVFZCERIEE (A2e30ii) (2B SO R/ A 00D P I Ui E) SSEAMIR R SR
RGWOK.

Jaishideng® WCJD | www.wjgnet.com 1300 2018-07-28 | Volume 26 | Issue 21 |



Jnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN 1009-3079

‘ H ‘ Il

7710097307056 “Hm

9

© 2018 Baishideng Publishing Group Inc. All rights reserved.



