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Abstract

AIM: To investigate the effect of Fuzheng Huayu
Decoction (FHD) on portal hypertension due to liver
cirrhosis induced by dimethylnitrosamine (DMN).

METHODS: After the rat model of hepatic cir-
rhosis was successfully established via intraperi-
toneal injection of 5 g/L DMN, traditional Chi-
nese medicine formula FHD was administrated
intragastrically. Three weeks later, serum levels

of alanine aminotransferase (ALT), aspartate
aminotransferase (AST), albumin (ALB) and to-
tal bilirubin (TBIL), as well as hepatic levels of
hydroxyproline (Hyp) and endothelin-1 (ET-1)
were measured. For portal pressure measure-
ment, a catheter was inserted into the superior
mesenteric vein and gently advanced up to the
portal vein. The pathological alterations of liver
tissues were observed and compared between
control group and treatment group.

RESULTS: Portal pressure of the model group was
2.4 times higher than those in normal group; the
ET-1 contents in liver tissue significantly increased
in comparison with that of normal group (344.48 *
7142 pg/mg vs 247.00 £ 49.51 pg/mg, P < 0.01). The
above two markers in model group were positively
correlated (r = 0.675, P < 0.01). Portal pressure of the
treatment group remarkably declined by 67% (P
< 0.01) and ET-1 contents remarkably dropped to
292.13 £ 52.07 pg/mg (P < 0.05). There were signifi-
cant differences between the treatment group and
model group in the serum levels of ALT, AST, and
TBIL and tissue contents of Hyp and ET-1. Patho-
logical findings showed restoration of normal liver
structure in the treatment group.

CONCLUSION: The elevation of portal pressure
is positively correlated with the increase of ET-1
content during the process of liver cirrhosis;
FHD can significantly decrease the cirrhosis-
induced elevation of portal pressure and ET-1
content in liver tissues through its anti-hepatic
fibrosis effect in rats.

Key Words: Cirrhosis; Traditional Chinese medicine;
Fuzheng Huayu Decoction; Portal hypertension

Gu J, Zhou Y, Hong JH, Xu LM. Effects of Fuzheng
Huayu Decoction on elevated portal pressure in rat
model of dimethylnitrosamine-induced liver cirrhosis.
Shijie Huaren Xiaohua Zazhi 2008; 16(10): 1042-1046

Fik 5L (DMN)ip 4 wk

www.wjgnet.com



DMN

, 3 wk
(Hyp) (ET-1)
5 (ALT)
(AST) (ALB)
(TBIL) ,
2R 5
24 ET-1

(344.48£71.42 pg/mg vs
247.00+49.51 pg/mg, P<0.01);

2 (r = 0.675, P<0.01).

67%(P<0.01), ET-1 292.13+
52.07 pg/mg (P<0.05). ALT,
AST. TBIL Hyp ET-1
&ie:

ET-1 ,
ET-1
KEEa):
DMN
2008; 16(10):

1042-1046

http://www.wjgnet.com/1009-3079/16/1042.asp

0515

JH AR T K v s A I R B WL IR 2R R AIE,
o v T K s O 2 R EUBK L R
S A TF IR I RAE R AL TR, B7va
BB K T K i s PR AR 2 R AT S R IS X
BATHTIA A ST o, FRAEAHE T BAT 5 1
PUF LT AL AT U AHIEFCRUAE — FF I 0 A
(dimethylnitrosamine, DMN) i/ 5 K i A4
A5 IR (10 R ity b R R 1 A 958 T R T K o
MAEH.

1 RS

1.1 & SDA R, &I E150+10 g, 445, SPF
9, BRI SRS O DMN,
R AL TR S k= . BRIEAR I T iR
(P2, B, Wik & il e
Wy BT )AF100 mLA 5 A4 2536.9 g, i
TR 2] A I N R R A I

www. wjgnet.com

(alanine aminotransferase, ALT), KX | ] 4%l & &
% i (aspartate aminotransferase, AST), & JHZL
# (total bilirubin, TBIL), [1% [1(albumin, ALB)
WA G B s A A+ Power LabZ=BY
AL B 43 B R GG ARIEADIA w77 i),
JEOIR A 55 BY (T N B 7 25 ).
1.2
1.2.1 DMN

KRB b A (30 FOANIEH 41 (14 10),
IR L2 mL/kgf7|Hip 5 ¢/L DMN, HIGE
SRR AR R 12/3, ESEN3 dE1T 24 d,
Hd wk, S4B E PR A AR K2/3, 1/20F
St IEH HiphiE p AR B R K. RS S, BEAL
F 2 R AR S, WS IIE B AR 15 . £8 9
PR AEAS AR S AL S, ISR BN R ia T
MBI, V9T A BFR%12.5 mg/kglPi &4y
T Trig, 363 wk; IE 2R 40 K
2 TRERM IR Kig.
122 P20 g/LJ% b2z
%2 mL/kg ) RIVE R B K PRR I 18] K Bl 2
TR IR b, YRR 7 C Ao AT, [l e i
VU, WK BRI RE TE R 4 B P 202 emif) “—”
FIGANE, ATIFIE I, 285 TR KT, 7B
Jor FR L bk, &5 L BT K I — o, SRS
FHIBCR N 8% 85 T F Bk B85 IF— “Vv7 JE/N
B, JAPE-105 R TEHIKIE, [H5E 5 #:8
JE g e Be 4 0 5 TV VKR g IRl sz T ik
J €S2 A, THIEFFEKEUAL, 3000 t/min, 15
min & O HBUILE VR A E, B HUH-2H 2300 21
Kl HFZHZ8 N B2 - 1(endothelin-1, ET-1)R1iT
H 22 Il % 1R (hydroxyproline, Hyp) Al 2.
1.2.3 Hyp, ET-1 Vi I
T F N S U0 P R AR 2P R A3 0 5 ALT
AST. TBIL. ALB. IFZ1&4{Hypill g X HJamall
IR E . TP ZRE T- 190 R FH 30 Se2sl i . B
JHALZR, W 25 I, FRBTE400 mg, TN BE L
K1 mLBFEE A H, 4°C, 3000 r/ming.015
min. H 35 v R G ] - A R A
1.2.4 JHZHZR 2240 of L I 2 2
Ja, A PR RS pm, fEHBZL (ORI R AR
ZLgen, MBI A R RAE LT YA FE L.

8%k Dimean+ SDFE L, =

AT B ORI AR EL R FH DR 32 7 22 43 H Al
gRTI:; PR R 4 ] bR FH R A 56
AH I3 MK H Correlate ™ [ Bivariateid f. K H
SPSSIL.5GE 4T EAT SE vt 70 M b .



1044 ISSN 1009-3079 CN 14-1260/R 2008 4 8 16 10
2 R
2.1 b4 wiit, #41B8TE K RAET,
wk STFURIERORC R ILAET, Bwk 7K, IEW4l 94 n Ll X
KETETET:, BIRLIIE T4, BRIEALI T 41IE 14 0
T2, BET B DA I 0 53 K K A O . . F

DARE Y2 5 2, R IE ARG 7 A R AR L AT
FXEF(ED).
2.2 ALT, AST, TBIL. ALB HiE
WAL LA, BB K BRUMLE ALT, AST, TBIL/K -
WETHE, ALBE & R, 69T 4 SR LU,
IM3%ALT, AST, TBIL/K V- K, ALB =R
T T, 54 2 5 R (GR2).
23 Hyp 5 IEwR A s, fy
AL P Hyp S B 2 E T, T4l 5RAA
LLAL, Hyp 7 & B 2 PRI (R 3).
2.4 JeBE FHES (B 2R IEH
KRR /N it 25 K 37 A, P 40 B R e v e Ak )
DU & SETBURPIRHES, T WD VS 5% A, VR IX
A DAY /D AF e 5 G AL 21 A wik &5 SRR AR R
2K B U T DL TR AR S 3R BE, G LK i
K IR ZE 40 e, RV R bk LAl e A%
0 45 2 VAN i, S AR T WA X W)
WG, Uz IE AR E R SOV R R, KN
w23 B4, 58 R /INANZE AR AN FRIE AR T
SR BB IR (0 JET 40 P AR M L SR AE, TN H O
ZT Y 38 A R AT AN TR E 1R S (D).
AL Gt 7 1 2K BT P AL
B DR o R R L3 D BRI AT 4. B AR
BT I £ S 1 R R i P AR P 1, K2 U s
JE I 5E AN, [ BN ZR A R, o B SE T
A, TERUB /N BRIEAIE T ALK U TR i
CTYELA DU AR L DRAR, 2T 4L R BR TR (E12).
2.5 ZDMNIEELLG, iR
AR TE KOS B2 ThE, 5IEW A, Tt
FMEFEIA S T8 mmHg, A IEH412.46%. M4
BT ERIEAIR 70973 wkZ i, KR TRk E )
BN, HRAA AT 24167%, B4LN
M 2E A gt X, 2 W33,
2.6 ET-1 IR FEwk 31, R
I ALPET-1 5 W R & T IE R4, 45 THE
W I 1697 2 G, NP ET- 18 = 2% NI,
55 [ RS2 LU et i L (3R3).
2.7 ET-1 JH-AiE
K R Z P ET-1 8 & A0 ] kO 2 1R 2
W IEMIZE, (r=0.675, P<0.01). R IFALIE 76
73 wka, IFAZET- 15 BRI 1 O 1) R B%,

°P<0.05 vs
P TR S 0 3 IEAH DG (r = 0.447, P<0.05, [£13).

3 11E

ML A A R B AR B TR 361, IR e
M2 M ANEL, EERE, FiAR” (REK-A
JRURE). IEA T R AR T BT N A R 2R
(FESBIMY = “ LAJTMIIE A,
REWN A, e A, SOSAS R AN, R G
A&,

PRIEACIE T B2, B . W b ik 75
B RIS AR . TR TAEenR 25 4Lk, )
AR MK, 376 MRS CAFR AL T VA BR S W5

(B D R AR A dU FEAE I 2L Al Dk
AR (i) AR R E R R
Faan <7 Mok, AR EER, b RE g A
HUAR % DhRe. 42 F IR S BHIFIE B, $&
IEARIE T e 5 2508 T £ 4 Ak F8 35 (R T AT IR,
PR I I JE, BRAR LT ALT G Pk K S H 2T 3%
O, R AR O R /R A L, B
I L7 i A AL BE(MA O) G . TIMP1. P-III
P VAR BB RR(HA) XZ R E (M)
O AR A ML E TR bR, I 0RCD T SE R FE LA
KA RLFdelape 1. L. VARSI TR,
e PRI BRI S T T 44 A 39 568 52%-58% 7.

ET ARG )k i s 4 4 00 o ) E 2 PR 3%
Z RIS, e IR R AN K R
PRI SR AN JE I ET-17K V34 B (2
T, T HET-1R FE R0 5 11k s g i) T v
FHC, BORET-UE S 51 T TR 1 0 E 2
M FEPER T2 —. FEFEAL S, T Py B 4
T R )bk B AR 2l PR 32, T A2 R i e
(hepatic stellate cell, HSC)FIHe 4 hinsi 2 f A BHL
3488 v o T (1) S IR, HSCAE T ET i Ab ) e ik
r R S B T OB R, — A
WA ANE T, A e gl 20, —d it O 2
M R I SZ M EAN, =R A ET-1. i51k
(IHSCEE A2 FFAEAL IFAFET-14 5 2 SR, 1
SEET-11EF % 28R40 ™. BTad il e it

www. wjgnet.com



DMN

1045

=4AASRIBALT, AST, TBIL, ALBS SR

48 n ALT(U/L) AST(U/L) TBIL(g/L) ALB(g/L)
14 12.42+ 4.19 63.72+ 15.15 0.51+ 0.12 31.10+ 2.41
9 78.42+ 25.94° 107.53+ 24.97° 0.75+ 0.13° 28.74% 2.91°
14 42.32+ 10.14° 76.85+ 19.08" 0.45% 0.08° 30.98+ 2.15°

°P<0.05, °P<0.01 vs ; P<0.05, P<0.01 vs

&R 3 BEKEAERHyp, ET-1ZSEFE2EKEDEIZ K (mean + SD)

448 Hyp I"JE2BRE ET-1
n EAFRE (ng/9) n [EA(mmHg) n ET-1(pg/mg)
12 302.31+ 45.65 12 5.9+ 1.0 14 247.00+ 49.51
9 700.70+ 158.53° 9 13.9+ 2.3 9 344.48+ 71.42°
12 544.08+ 154.37° 13 9.3+ 1.4° 13 292.13+ 52.07°
'P<0.05 vs ,"P<0.01vs

5 ey i
£ oo = TN .fﬂ-?f - S e
.1_“1,,_ ¥ : . & E{ : 1.!1__ '_;.’f-%
.02
1. \.. ..ff:g}‘*"
1 |Itf {
2 AT |

2 DMNEEARIAHARRIRF TR RIRIEGHTOBWER (RIREBLIZE x 200). A: ; B ;C

HS CI¥I i M [k e i 1 1 46 30 D 3 e
O EAEH]L

ASCHE T, BRI P ET- 11055
R AT, 201K40%, [RIINBIR 41K
SR T T DO 0 1 B35 BT T 2,445, s Tk
IEWIETTIRTT 2 )5, KBTS T BEAR, B

www.wjgnet.com

ZURET-1005 i AT N T . A SCE 2 Hr (2
N, FEREAL K BT A A ET- 185 S AT ] ik s
PIPAGERTE F P
ASCHIBRIEAIRTT 1677 DMN AL AR K
PR3 wkZ i, TR 0 2 R SR AR
B, WTREAT AR LTI : ()BT EET- 1175



1046

ISSN 1009-3079 CN 14-1260/R

2008 4 8 16 10

A 201
18}
316+
14!
E12}
10t

ONDMO®
T T

0 100 200 300 400 500
(pg/mg)
B 14

(mmHg)

SNAO\OOO
T T

*
*

100 200 300 400 500
(pg/mg)

B 3 KEFARDPET- 1SS IERKEDIERE. A:
; B: .

i ET-1J2 JE i Ik e He 1 2 82 100 55 Vs M)
W, ARSCHFRESE B oR, PRI 4R U I
HLAET-175 s AH LURS RS A 2 35 1%, [R) I 1] 5 ik
JE B E N BT RS HET- 1S &S
I TE K S D) IR AH O, PRk A A 7 B AR
HLRET-110 % 2, JoBE Bk D 1 i 40 Jfa B8 7 %
HSCHIRI, SR TR IEAIE T AR Tk & )
MR FIRLE 2 —. Q)P AR A0 BATT A ]
WFFEIESE, FE A 7 A B 4 T HS Y& 46 1
YER. %07 B 25 2 B 4 A A 380855
SA-BHHIHS CHf A6 I 45 A BA 5, JLAS(H B 5 41
TIHSC A B4 A 4N HR A ML 1) B B, 3 1) 2 46
SRR, ERTETRAT TR S50 /K~ ek LM
KR T R R A MHEIET-1/EHSCN R 5
&3 T A 12 0 B Se 4 R4 I, AR AR LA
FHOCHIFFC T R, T DAHEDUER (E L9587 B AT T
bk s B AE AL S AP HIHS CA 2%, HSCH T
52 ARG, CLEE 52 I 2 i JH- 40 0 A bk 20 Py JH
2. HSCIEAL 345H LU A BN & (1 4 i AP it
GURCT T TR R L . /N ROBK EGTRIBR A, TE 1
“HFSTRANMAET AL U R R T ) TR
BEDZE. (3) A T 4T AR A0 AR 8 A SO Ak K R
SRR T 16973 wkiE, HFALZ Hyp & & R P4,
JH P T AL P 905 BE AR DA JHET YA R FE TR 9k
B BN RIRD, T TR CERS IH E 4h R A

I A e (R BEAR Ak, 5 — g THI b T YR 5
BNl R, SLR 45 R T B ) T
B, FHERE DO R LA, 1) P pA) 97 s P I 9800 ek
JHF R 38 38 AT BAR T 1 Dbk .

R, AR K T T O ) T v 5 AL
B T-15 & 34 = 5 1B A5G, $REAb 7 il
PUR£F4Efl, 3% AR A8 A0 A 7R KRR T v 1
JHAHZRET-17% f A T Ik s 7).

4 BEIM
1 ) )
1997; 4: 99-101
2 .
1996; 5: 16-20, 31

3

1998; 6: 4-5
4

1991; 7: 20-23

5

2002; 7: 254-255
319
1996; 16: 588-592

2006; 4:

467-472

8 Rothermund L, Cho JJ, Leggewie S, Schwarz A,
Bauer C, Paul M, Neumayer HH, Schuppan D,
Hocher B. Activation of the hepatic endothelin-
system in rats with biliary liver fibrosis. | Cardiovasc
Pharmacol 2000; 36: S270-S273

9 Ikura Y, Ohsawa M, Naruko T, Muraguchi T,
Hirayama M, Suekane T, Fukushima H, Sugama Y,
Shirai N, Kayo S, Yoshimi N, Ehara S, Tanzawa K,
Ueda M. Expression of the hepatic endothelin system
in human cirrhotic livers. | Pathol 2004; 204: 304-310

10  McCuskey RS. Morphological mechanisms for
regulating blood flow through hepatic sinusoids.
Liver 2000; 20: 3-7

11 Friedman SL. Hepatic Fibrosis in Schiff’s Disease of the
liver. 8th ed. Schiff E.E, Maddrey W, Sorrell M, editors.
Philadelphia: Raven Press, 1998: 371-385

12 Zhang JX, Pegoli W Jr, Clemens MG. Endothelin-1
induces direct constriction of hepatic sinusoids. Am
] Physiol 1994; 266: G624-G632

13  Housset C, Rockey DC, Bissell DM. Endothelin
receptors in rat liver: lipocytes as a contractile target
for endothelin 1. Proc Natl Acad Sci USA 1993; 90:
9266-9270

14  Friedman SL. Cellular sources of collagen and
regulation of collagen production in liver. Semin
Liver Dis 1990; 10: 20-29

www. wjgnet.com



