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Therapeutic Study of Chinese Herbal Combinations

on Cirrhotic Rats

Yi-Tsau, Huang

Institute of Traditional Medicine

National Yang-Ming University

ABSTRACT

Aim of study:

Liver cirrhosis is a leading cause of morbidity and mortality in
Taiwan. The hyperdynamic circulation of liver cirrhosis is characterized
by decrease in arterial blood pressure and peripheral vascular resistance
and increase in portal venous pressure and splanchnic blood flow. Xiao-
Chai-Hu-Tang (XCHT) is a commonly administered Chinese herbal
medicine in patients with chronic liver disease in Japan, Taiwan and
China. The active extract of milk thistle (Silybum marianum), silymarin,
has been used for centuries as a natural remedy for diseases of liver and
biliary tract in Europe. Propranolol, a beta-adrenergic blocker, has been
used to treat cirrhotic patients with history of esophageal variceal
bleeding. The purpose of our study was to investigate the effects of
chronic XCHT, silymarin and propranolol administration on common bile
duct ligation rats. ‘



Methods:

Portal hypertension with cirrhosis was induced by chronic bile duct
ligation (CBDL) in Sprague-Dawley rats (220-260 g). Sham-operated
(Sham) rats served as controls. Therapeutic effects of XCHT, silymarin,
and propranolol were evaluated in separate groups of CBDL rats. XCHT-
high-dose-1-week (333 mg/kg, bid. p.o.) and XCHT-low-dose-1-week
(111 mg/kg, bid. p.o.) was administered on the 21st day after surgery on
CBDL rats. XCHT-low-dose-4-week (111 mg/kg bid.) - silymarin (30
mg/kg and 100 mg/kg bid., p.o.) and propranolol (30 mg/kg/day, p.o.)
was administered on the first day after surgery on CBDL rats. On the 28th
day, hemodynamic parameters were measured after an overnight fast.

Results:

XCHT-high-dose-1-week significantly ameliorated the hyper-
dynamic state of CBDL rats, including reduction in portal venous
pressure (-16.4%), cardiac index (-19.7%), heart rates (-12.6%). Systemic
and splanchnic blood flow and resistance were not changed by XCHT-
high-dose. XCHT-low-dose-1-week significantly ameliorated the hyper-
dynamic state of CBDL rats, including reduction in portal venous
pressure (15.3%), cardiac index (-24.3%) , heartrates (-10.9%) , and
increase in systemic vascular resistance (34.7% ). Splanchnic blood flow
and resistance were not changed by XCHT-low-dose. XCHT-low-dose-4-
week significantly ameliorated the hyperdynamic state of CBDL rats,
including reduction in portal venous pressure (-28.7%) , cardiac index

(-29.4%) , portal tributary blood flow (-27.4%) , and increase in
systemic vascular resistance (34.7%) and portal territory vascular
resistance (39.7% ) . Despite such improvement, CBDL-XCHT still

exhibited hyperdynamic state as compared with sham rats.

Silymarin treatment induced reduction in cardiac index, portal
pressure, portal tributary blood flow and increase in systemic vascular
resistance and portal territory vascular resistance. However, mean arterial
pressure, and hepato-collateral vascular resistance were not changed by
silymarin.

Propranolol, a positive control in this study, significantly amelio-
rated the hyperdynamic state of CBDL rats, including reduction in portal



venous pressure, cardiac index and increase in systemic vascular
resistance. Splanchnic blood flow and resistance were not changed by
propranolol.

Conclusion:
Our results showed that XCHT, silymarin, and propranolol treatment
significantly ameliorated the hyperdynamic state of cirrhotic rats.

Keywords : Cirrhosis, Portal hypertension, Xiao-Chai-Hu-Tang
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ILBEE R EPERAETEN  RETHREDNCRAIPH X RED - 0
b BEWHRAEATRECZRY HEWN T BBREFELNES
P2 A o
R FPREIRWETAL(EF -G R #4018 2% -
B s BHT) M - Aok MG he KA N R HE
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F TGF-B, .8 B A Z A REXH A - AR RARH T EF B TRA
B BRI ELAEANAE RATF TGFB, RAABEZ AR - BAH
YE-

AHEF oBMABUARBARAEL (1) BELEE > & (2) 1%

dimethylnitrosamine ##& % X, 3| RAFZIL B AL F BB EH—SHE

ZTFHHEZ— AR kB EH - BB - L EHT B
FA AT FHMG - FERFEEERL 1 B 48 FHAANETHEE
(1) R h S (FPIHRE -BEaBRAGEMN R RE)
(2) ik AibinE » (3) FHaBmA HEFGELCEE  (4) Fadian
FARE S BTAA YL TRABEFLREEEML > (5) X RT-PCR #
¥ A4 4% TGF-B, f pro-collagen HZH 2 (1, -

LIRS R T B B U AR T B R A MK T
FEX AT B EIMER - BMERABRABAAMEBE  UEAT—VEARRBRZ LA -

UERBERRTERAZRENR LR > EEAERBRAT S
o (BRFFR - dook BB~ BMEHEATS ~ DN LT - PR RELHE
vz—48) % #HAFEERZ (1) FRILREDAREE (2) - F
4 Abshse(3)4 A 4 &k B -F TGF-B, #1778 R & & pro-collagens Z mRNA
$4% (transcription) > (4) A B d A Z4)  HaBEQHLE HEBET
Bkt (5) RN % (FHPIHRE - BE BRE 0B M - MoK

12



¥) BRAMBAERITE -

A~ HHRY &
— ~ BEARALE A R,

Rt HE X R (1) BELEE R (2) EH£F 1%
dimethylnitrosamine (DMN) M 3éy » R EH A ZBARE SR ATEA Y
FRALERS LOARAEEELC)  BEL K FHALLHRET » 1
AGRMTEWME RELRE £ THMEE mAENEEe
PIS6 48R 5 BT - BISHLER D - L% T Hid K B8 50 A Ri
4 % cefmetazole —#| 10 EHARZEBZHFFE - @ 1% DMN R 2538
B3 RBAEEH MR -

Z R

bR H R (RAT A ok S RRMIBAT S N RHH  RAMFER)
BN TR SR ELELHE-HEN A LT IHELRBETZS54 -
REERAFT RO TRE 1 AR 4BLH - | BisB2LMRE L% K DMN
REIBUMKS £5 4 BRREEEENE 4 RIGRAERE LK
DMN RIZRI4: B Bp&e & S Al » 6% 4 AR SHAE - BHIPEOE
(1) Fra%ki h TAR&SCRERLE » (2) ok 4iikE % SGOT

SGPT ~ BUN - creatinine & albumin % » ST#BIAF -~ B HAEFS4E » (3) A4

\
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gibthtm o F £ 15— RT-PCR M E# 8 & & B F TGF-B, AT
J& % & pro-collagens 2 mRNA £ %, » (4) R EfmmEN4% B84
A4 MDA » LR KM TR UBREN QS L8R BEYEB
fALMmER > (5) LR HAERE (LIEFFIHRE - BWHLAE - ol
B - BELBRAERANE)-
S VE-Ib X

FAEA (55~ @y R #4=8 -R_RE - ReF - EHF)
RAEEATS (RM - R% BB K@ - 5 B9 H¥ - EHF L
VF - Ag) mklEH (EF -afh a4 L8 K528 %
HE R E LT E ) RAREL(LE KX FE “%HHL y
MARF - HHIE - BbF - LER) MEAF (ER LT - HE A%
HE-AE -RR)EHUSHECMP £ Az ETEdan gy
TP B4 &k A BOUKER ~ REE - e REE B RTRE -
W~ REHHENE

EEH KX DMN R¥ 4 BEFHELE  ARGREBRELT » &
Ketamine (100 mg/kg) FREF » AT PIAK S0 3% 2 BF %A% % 9% A PE-50 & #5 A 1A
RIFIREARR 5 ABENBRERARBEHKE » FHLEHRIBEEEL
T OESMAHE-ST MR ERFE B TRIA - ﬁ@&@&;lﬁu}é’é}]ﬁﬁ%
R Z L ohie A 2R 24 (Gould polygrap\ﬁ, RS3400, US.A.) > fr o B IE
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MELAEE  PpT 57 Sk WAEMRERIMEC" - A Bk
BN WA SR 0.8 BAREWE TS BEEHM - Mk 2530 B
ENGCEFAEE 1S MOKa985-5T WA BR0S EFALERBKNWEPER -
Rt fALsv A B T TRMEZT » LB HE TRAK
Hiie® o b T H & B4R R (portal tributary blood flow) R 7 -
By LEMA -~ HBiEH - FHRLRREIF -
B~ FEASH

aF#HREREY  BAFKRIGR3 B LR > £ 4°C TEES  RHE
fo % JE do 7 4 4t 57 4% (Hitachi 736-60, Japan ) 4~#7 SGOT ~SGPT ~ALP ~
wEG - a%b -~ et fkR (BUN)- creatinine & i8¢ (bile acid) %AF -
B 4iuzhredadf
N~ A kAR ¢

EhREAMERER M AMRY  WTHBAERED R - & AY
BFAEBRT X 10%48 .5k E £ 3 oA 8,32 a8 47 B » %) 24 HE $1 Masson
trichrome i &, - AP 88 AL B 31 € F X AR Desmet ¥ A 23 x|/ EY 1 0-
A E % AP 44k 1 A periportal fibrous expansion;2 % periportal or portal-portal
septa ({8 50%J5 B ) ; 2.5 A periportal or portal-portal septa (#8i% 50%
B): 3 4 portal-portal septa ({84 50%J8 H ) : 3.5 % portal-portal septa (48
# S0%AE ) BB EAEH Ed —RERGAR SR EH TH
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FRIR -

- Fm R B AR MDA RS B KM T FERLE
W

JF L 4% 8% 2 4> Bk 91 5 4 B & 75 4B 4E Krahenbuhl % A 2 3% % - AF a4 34
KAtk » NG ERE T B - BRE EFREBE AR 7000g &k &0 maF
MG A MSM & REREESS 10-15 ExhEMES - EEELE
24 Lowry AR E -

§.7% #£. % 1L Gilson 5/6 oxygraph R & -

RGEHE TR BEAEUEIES RBR T T -

BS ' i@ §.1t4% MDA 3 thiobarbituric acid (TBA) %8| &1 »
A~ Rs—RARg 2SR E (RT-PCR) RE%

WETHASECERRF "HARKRAF TGFB, A "HBAES
pro-collagens ;2 mRNA & R4 ¥ € €7 ¥ - £ R 2 £ 5 AR 4% Chomczynsk
#1 Sacchi % Az % 1Y - TGF-B, » procollagen I ~ III 2 PCR primers 8| R 4%
Wasser % Az #x(? -

CEMERNRAES  AHE I BEEELRAITR

[(%— BATME4%CBDLAAMANEH TS  BEERE | B2 A S RREK L
RN B 5Bz by - ]

(=) TR as | ELH55 J%ﬁz%h
. B A hER: N
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3 48 2 8y 1 35 3098 A FF15.(44.0 + 2.6 mL/min/100g wt vs. 54.8 + 2.8
mL/min/100 g wt) ~ F-34 %y ik A & B8 £ 2 #(89.4 + 3.5 mmHg vs. 92.1 £ 3.6
mmHg) - /5 & & % 1 /) &8 % B#(166.7 + 11.0 dyn-secem’x10*/100 g body
wt vs. 135.3 £ 7.9 dyn-sec-cm’x10%/100 g body wt) » .= 5(283.3 + 7.6 b.p.m.
vs. 3243 £9.7 b.p.m.) B 8A 85 1 -

2. o i B S SR

8 4 2 PR R oA BA M 15(15.8 £ 0.5 mmHg vs. 18.9 £ 0.9 mmHg) » @ F9
Bk % %o 7% 3% R ¥ (3.2 £ 0.3 mL/min/100g body wt vs. 3.9 + 0.3 mL/min/100 g
body wt) ~ PRk % &4 % FA /7(2053 £ 279 dyn'sec:cm’x10%/100 g body wt vs.
1542 + 106 dyn-sec.cm’x10%/100 g body wt) ~ AF &y Ak # A £ (1.3 + 03

mL/min/100g body wt vs. 1.3 + 0.2 mL/min/100 g body wt) ~ AF{ri4% o % FA.
(4287 + 42.5 dyn'seccem®<10%/100 g body wt vs. 4092 = 483
dyn-sec-cm’x10%/100 g body wt) ~ M s % i# A (3.8 £ 0.4 mL/min/100g

body wt vs. 4.7 £ 0.4 mL/min/100 g body wt) & B W&o % A /(2197 + 216
dyn-sec-cm’®x10*/100 g body wt vs. 1620 + 101 dyn-sec-cm*x10%/100 g body wt)
Rl &R o -
(=) ZaBEHA N EHGFRB BT
1LiBF RS HER

W 8 4 2 S H i 35 088 BRI 1K(41.5 £ 3.0 mL/min/100g body wt vs. 54.8

\
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+ 2.8 mL/min/100 g body wt) ~ 34 %) Bk & & 88 3% 2 #(90.6 + 4.6 mmHg vs.
92.1 £ 3.6 mmHg) ~ A i 4 % 8 /7 94 B 3% /0(182.3 + 15.6 dyn-sec-cm®x10%/100
g body wt vs. 135.3 + 7.9 dyn-sec.cm’x10%/100 g body wt) » i« 3k(288.8 + 5.2
b.p.m. vs. 324.3 £ 9.7 b.p.m.) R oA BA F&1K o

LR E R

% 48 2 FIRK R BA BAE1%(16.0 = 0.8 mmHg vs. 18.9 = 0.9 mmHg) » # Py
Bk % % fo % # R E(3.1 £ 0.3 mL/min/100g body wt vs. 3.9 £ 0.3 mL/min/100 g
body wt) ~ FIBk % % 4o FA /(2034 + 203 dyn'sec-cm’®x10*/100 g body wt vs.
1542 + 106 dyn-sec.cm®x10°/100 g body wt) ~ AF & ik # 5% ¥ (1.5 £ 0.2

mL/min/100g body wt vs. 1.3 + 0.2 mL/min/100 g body wt) ~ AF {4 % pa 5
(4306 + 39.5 dynsseccem®x10%7100 g body wt vs. 4092 + 483
dyn-sec.cm®x10°/100 g body wt) ~ B Wk # A €(3.5 £ 0.5 mL/min/100g

body wt vs. 4.7 £ 0.4 mL/min/100 g body wt)& B i o & Fa /(2649 + 593
dyn-sec.cm’x10%/100 g body wt vs. 1620 + 101 dyn-sec-cm®x10%/100 g body wt)
Rl ot -
(Z) MEAZHBTEI N ERFABELZILE -
1.BEhFEHER
R EE iz 8 H 458440 £ 2.6 mL/min/100g wt vs. 41.5 + 3.0

mL/min/100 g wt) ~ 34 1Bk & (89.4 + 3.5 mimHg vs. 90.6 + 4.6 mmHg) ~ A& %

\
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fo M 5 (166.7 + 11.0 dyn-sec-cm®x10%/100 g body wt vs. 182.3 + 15.6
dyn-sec-cm’x10°/100 g body wt)» ~$£(283.3 + 7.6 b.p.m. vs. 288.8 + 52 b.p.m.)
MERBELER -

2t ) ) EER

##ax PIB/ZE(15.8 £ 0.5 mmHg vs. 16.0 + 0.8 mmHg) ~ FIBk & . 65%
# # ¥(3.2 £ 0.3 mL/min/100g body wt vs. 3.9 + 0.3 mL/min/100 g body wt) ~
PRk % % 4% P8 7 (2053 + 279 dyn-sec-em®x10%/100 g body wt vs. 2034 + 203
dyn-sec-cm®x10%/100 g body wt) ~ FF 3Bk 3% # ¥ (1.3 + 0.3 mL/min/100g body

wt vs. 1.5 £ 0.2 mL/min/100 g body wt) ~ AF )4k fo % F2 /7 (428.7 + 42.5
dyn-sec.cm’x10°/100 g body wt vs. 430.6 + 39.5 dyn-sec-cm®x10%100 g body
wt) > B Rk # A ®GS8 £ 04 mL/min/100g body wt vs. 3.5 + 0.5

mL/min/100 g body wt)R& B M & Fa /7(2197 + 216 dyn'sec.cm’x10%100 g
body wt vs. 2649 + 593 dyn-sec-cm’~<10*/100 gbody wt)34 & BA 5 £ & -

ZoBMERA N EHSAMNEAIBHBEL Y TR

(= BTHHEL%XCBDL)Af 4 AMA ) LABHEAREB EH A2 E S BREWH
LRk S ERA

(—) BEE L B Fiaz b
LB ki) R
RSk Rz S HisHABRAS(534 + 2.8 mL/min/100g wt vs.

27.7 £2.0 mL/min/100 g wt)~ 34 %) Ak & 94 84 1% 18(92.5 = 3.1 mmHg vs. 111.3

\
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+ 2.6 mmHg) ~ /& ¥ o % p 5 ABAME/K(1404 + 8.5 dyn'secem’x10%100 g
body wt vs. 333.6 + 26.3 dyn-sec-cm’x10°/100 g body wt) » - $k(318.8 +£10.1
bpm. vs.313.8+7.1bp.m )R EBAE B Y -

2B B 1 R

BEERREXPFIRRAKRA (196 £ 1.0 mmHg vs. 8.1 + 0.5
mmHg) ~ @ PRk & 4 R R E(3.8 + 0.2 mL/min/100g body wt vs. 1.7 £ 0.1
mL/min/100 g Body wt) ~ BF &9 0k # A€ (1.3 £ 0.2 mL/min/100g body wt vs. 0.6
+ 0.1 mL/min/100 g body wt) ~ % g & # 5 (4.7 £ 0.3 mL/min/100g body

wt vs. 2.1 £ 0.2 mL/min/100 g body wt)®A 8§ £ 4 > # PIBk % 4o & P2 /71 (1578
+ 99 dyn-'sec-cm’x10%100 g body wt vs. 5027 + 293 dyn-sec-cm®x10*/100 g
body wt)& B B do % F8 77 (1623 + 88 dyn-sec-cm’x10%/100 g body wt vs. 4607 +

445 dyn-sec-cm®x10%/100 g body wt)R| & B8 % T [ - ARtk @ & H(437.7 £
50.6 dyn-sec.cm®x10%100 g body wt vs. 405.1 + 44.1 dyn-sec-cm®x10%/100 g
body wt) & fa % #1b -

(;)&%ﬂ%ﬁﬂ§4ﬁ%&ﬁﬁﬁﬁﬁ%a@zmﬁ:
1B hRE AR
WGSBS E IS BABEMRGT.7 £ 2.7 mL/min/100g wt vs.
53.4 + 2.8 mL/min/100 g wt) ~ F34 Ak B & 85 % 20 % (85.0 = 2.3 mmHg vs.
92.5+3.1 mmHg) ~ B % & &M A AL /(1879115 dyn-sec-cm®x10%/100
g body wt vs. 140.4 + 8.5 dyn-sec-cm’x10%/100 g body wt) » = %£(300.0 + 9.4

20



b.p.m. vs. 318.8 £ 10.1 b.p.m.)5 4 AR ¥ 2 % -

2 o iy S R

NNRPHS a2 PIRKAE AR MEIK(140 £ 0.4 mmHg vs. 196 £ 1.0
mmHg) ~ PIBk % &t fo % 3 A & 9 RBAFE4R(2.7 = 0.2 mL/min/100g body wt vs.

3.8 + 0.2 mL/min/100 g body wt) ~ FIBk % % 2.5 8 ) 9 &R 34 #u(2204 + 167
dyn-sec:cm’®x10%/100 g body wt vs. 1578 + 99 dyn-sec.cm®x10*/100 g body
wt)» M AT S Bk A EOS £ 0.1 mL/min/100g body wt vs. 1.3 + 0.2

mL/min/100 g body wt) ~ A4 4o % FR /7 (438.4 £ 39.5 dyn-sec-cmSXIO3/100 g
body wt vs. 437.7 + 50.6 dyn'sec-cm’®x10%/100 g body wt)~ B i s % # 5 €(3.6
+ 0.6 mL/min/100g body wt vs. 4.7 = 0.3 mL/min/100 g body wt) & & & £ & 2
A1 (2285 + 290 dyn-seccm’x<10%/100 g body wt wvs. 1623 + 88
dyn-sec-cm’®x10%/100 g body wt)8! & AR 3 s 4 -
(Z) NEHHEME 4 BisR @ REFHEZ LK

1.38 % ofn i 8h 7 & R

@z S 3 #5165 (37.7 £ 2.7 mL/min/100g wt vs. 27.7 + 2.0
mL/min/100 g wt) ~ 34 %) Bk & (85.0 + 2.3 mmHg vs. 111.3 + 2.6 mmHg) * &
# b (187.9 + 11.5 dyn'sec:cm®*x10%100 g body wt vs. 333.6 + 26.3
dyn-sec-cm®x10%/100 g body wt)43 46 1&.» «= $£(300.0 £+ 9.4 b.p.m. vs. 313.8 +7.1

bpm)&EBEEER -
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MRS ARR

“#ez PIRE (14.0+ 04 mmHg vs. 8.1 £ 0.5 mmHg) ~ Fifk & St ook
##EQ2.7 £ 0.2 mL/min/100g body wt vs. 1.7 + 0.1 mL/min/100 g body
wt) ~ BF$)Aks# 7% & (1.5 + 0.1 mL/min/100g body wt vs. 0.6 + 0.1 mL/min/100
g body wt) ~ B # A €(3.6 £ 0.6 mL/min/100g body wt vs. 2.1 £ 0.2

mL/min/100 g body wt)43 16 & > @ FI Bk & % 2 % M H (2204 + 167
dyn-sec-cm’x10*/100 g body wt vs. 5027 + 293 dyn-sec-cm’x10%/100 g body wt)
B BB o % FRL 77 (2286 + 290 dyn-sec-cm’®x10%/100 g body wt vs. 4607 + 445

dyn-sec:cm®x10%/100 g body wt)47 $1& » & o Mm A (438.4 + 395
dyn-sec-cm’x10*/100 g body wt vs. 405.1 + 44.1 dyn-sec-cm’<10*/100 g body wt)
Rt £ R -

=~ 1B MeA Silymarind EHIEH SR B2 K% ¢

[&= B M4 % (CBDL) #1424 Silymarin (30 mg/kg; 100 mg/kg)Z f 1% B B
W %) 1 R 5B 2ty - ]

(—) Silymarin (30 mg/kg)4a 2 % G5 a2 théx :
1B RS HER
8 8 4a 2 oy $5 3098 B FER(40.7 £ 2.5 mL/min/100g wt vs. 54.5 £ 3.2
mL/min/100 g wt) ~ 3458 Bk B & B8 3 2 #£(96.1 £ 42 mmHg vs. 950 £ 2.5
mmHg) ~ /& i 0 % 4 ) A BEF %(198.1 + 12.0 dyn-sec-cm’x10°/100 g body wt

vs. 141.9 + 9.0 dyn-sec-cm’x10°/100 g body wt)» 2 #(320.0 £ 13.8 b.p.m. vs.

N\
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311.3+9.5b.p.m)R] & ARE ¥ -

2R i Y S SER

453 40 2 PIRAR AR %A BA % 15(15.4 £ 0.5 mmHg vs. 18.3 + 1.0 mmHg) ~ % F9
Bk % %t g 3% 3% % £ (4.1 = 0.1 mL/min/100g body wt vs. 3.9 + 0.3 mL/min/100 g
body wt) ~ AF&pBk# A E(1.2 £ 0.2 mL/min/100g body wt vs. 1.5 + 0.2
mL/min/100 g body wt) ~ B Bk o 3% 3 4 ¥(6.3 £ 0.6 mL/min/100g body wt vs.

46 + 0.4 mL/min/100 g body wt) ~ FAk % & & % M # (1658 + 111
dyn-sec-cm®x10%100 g body wt vs. 1616 + 137 dyn'sec-cm®x10%100 g body
wt) ~ B & Fa 7 (1312 + 132 dyn-sec.cm’®x10%/100 g body wt vs. 1728 + 167

dyn-sec-.cm®x10%100 g body wt) -~ AF M & s {§~ M oA (2929 + 13.8
dyn-sec-cm®x10%/100 g body wt vs. 389.3 + 41.9 dyn-sec.cm®x10%100 g body wt)
RlefrE gt
(=) Silymarin (100 mg/kg)a L = &G B a2 b

lLiBghAighER

584 2 8y 45 B B 1R(36.4 + 3.1 mL/min/100g wt vs. 54.5 £ 3.2
mL/min/100 g wt) ~ =35 &)k /R % g 3= 20 #(93.3 + 3.4 mmHg vs. ‘95.0 +2.5
mmHg) + /5 i 424 [ 4 95 B8 3% #0(214.3 + 15.3 dyn-sec-cm®x10%/100 g body wt
vs. 141.9 £ 8.9 dyn'sec-:cm®x10%/100 g body wt)» @~ %(314.4 £ 13.8 b.p.m. vs.

311.3+9.5b.p.m.)8Y] & BA % o 8 -
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2R R
8 48 2 PIMKRE A BAME18(14.7 + 0.5 mmHg vs. 18.3 + 1.0 mmHg) ~ FI8%
bk B R BRG] £ 03 mL/min/100g body wt vs. 3.9 + 0.3

mL/min/100 g body wt) ~ FIAk % % 4 % FR /7 94 B8R 3% Hw (2130 = 172
dyn-sec-cm’x<10*/100 g body wt vs. 1616 + 137 dyn'sec:cm®x10*/100 g body
wt) > mAFEARERE(12 £ 0.2 mL/min/100g body wt vs. 1.5 + 0.2

mL/min/100 g body wt) ~ AF{a] 4k f2 % F8 /7 (410.3 + 49.8 dyn-sec-cm’x10%/100 g
body wt vs. 389.3 + 41.9 dyn'sec.cm’x10*100 g body wt)~ B B fa. 3% 5# 7% & (6.2
+ 0.6 mL/min/100g body wt vs. 4.6 + 0.4 mL/min/100 g body wt) & & i fo % F8.
A1 (1275 + 100 dyn-sec:em®x10%100 g body wt vs. 1728 + 167
dyn-sec-cm’x10°/100 g body wt)R| 4 Bg £ 2 & -
(=) Silymarin (30 mg/kg)#a $t Silymarin (100 mg/kg)4a 2z tL$% :
1iAEhHEESHER
W40 B fa Rl 2 o0 i 45 $0(36.4 + 3.1 mL/min/100g wt vs. 40.7 + 2.5
mL/min/100 g wt) ~ 34 & Ak & (93.3 +£3.4 mmHg vs. 96.1 + 42 mmHg) ~ B
#aBmA (2143 + 153 dynsecem’x10%100 g body wt vs. 198.1 + 12.0
dyn-sec.cm’x10°/100 g body wt) ~ = 3k(314.4 + 13.8 b.p.m. vs. 320.0 + 13.8
bpm)A|EAEHX £ R -

QM R
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¥ 7 Silymarin (100 mgkg) 2 ' Mk % & ﬁu& #AEGI £ 03
mL/min/100g body wt vs. 4.1 + 0.1 mL/min/100 g body wt)#g ¥ #1& » M PIBk
% %M A (2130 + 172 dyn-sec-cm®x10%/100 g body wt vs. 1658 + 111
dyn-sec.cm’x10*/100 g body wt)®A Bk & 2 5t » PIARA(14.7 £ 0.5 mmHg vs.
8.1+ 0.5 mmHg) - AF&) Bk # % ¥ (1.2 £ 0.2 mL/min/100g body wt vs. 1.2+ 0.2
mL/min/100 g body wt) ~ BBk 3% 3# 7 ¥ (6.2 + 0.6 mL/min/100g body wt vs.

63 + 0.6 mL/min/l00 g body wt) - ¥ W & & & A (1275 + 100
dyn-sec.cm®%10%100 g body wt vs. 1312 + 132 dyn-sec:em®x10%/100 g body
wt) ~ ARl fo % FE 71 (410.3 £ 49.8 dyn-sec-cm®x10%/100 g body wt vs. 292.9 +

13.8 dyn'sec-cm’x10%/100 g body wt)3g &A% 2 & -

9 ~ 12 4424 Propranoclold A HEHE R B2 X% ¢

[&w &-=Ail4 % (CBDL)& f 4 18 #% & Propranolol (30 mg/kg) 2 i i R F 8 s 77 $h
PEZ S EX A KD

(—) Propranolol 5 # il * Qa2 b :
lLiBg R AEHHER
5 4n > o ¥y H 45 #09 B I K(33.9 £ 2.0 mL/min/100g wt vs. 53.6 £ 2.2
mL/min/100 g wt) ~ 3480k B & 85 % 2 #(97.1 + 3.8 mmHg vs. 97.9 £ 3.3
mmHg) ~ & i . % [2 5 A B8 H 5 (233.4 £ 15.9 dyn-sec-cm’x10°/100 g body wt
vs. 143.9 £ 5.5 dyn-sec:cm’x10*/100 g body wt) > # 2 $(272.9 + 13.9 b.p.m. vs.

305.7+10.7bpm )R A FTHHEEP=008) EE&AITHEL -

\
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2R &R

48 48 2 PIAK R BA BRI 4K(15.2 + 1.0 mmHg vs. 18.1 + 0.8 mmHg) ~ P8k
% %% 5 (2182 + 308 dyn-sec-cm®x10%100 g body wt vs. 1535 + 143
dyn-sec-cm’x10%/100 g body wt)A L # &9 $(P=0.08) e it &4 -
body M AF & Bk # A € (1.3 £ 02 mL/min/100g body wt vs. 1.8 + 0.3
mL/min/100 g wt) ~ B B % 3 R (6.2 £ 0.3 mL/min/100g bovdy wtvs. 53+
0.7 mL/min/100 g body wt) ~ PIfk % k& # A £(3.3 + 0.4 mL/min/100g

body wt vs. 43 + 0.4 mL/min/100 g body wt) -~ B B % 2 /7(1278 + 91
dyn-sec-cm®x10%/100 g body wt vs. 1601 + 219 dyn-sec-cm®x10*100 g body
wt) ~ BRI 4 4 % 5 £ (392.9 + 45.4 dyn-sec:em®x10%/100 g body wt vs. 356.0 +

34.2 dyn-sec-cm®x10%/100 g body wt)34 & B8 2 # 1t -
AR E
— RBMINRASGHBELRAGAZITR

HER - NRAFHRRZOA RGHFTEICBRAZHAT X > B L4 RATF
AR FRADEBRZIART - EHNEHRERENFH ¢
BERFAGRMAEALNS LR N PHEHRARNAE i - Bk A
KR ELEFUNERA G SH E(G33 myke) - /A HEA E(1] mgk)
HERBE  NBEELSFAGEME -+ KRB LFLReYEH - B>

BUNRAGEREEFABELERGAWAER 4 AOEHER  RE

\
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M 58 035 50 AR A B PLAR 5 R 68 8 40 20280 A% 60 TR0 6 0
H o L EMEHL RS H PRI -

AR T o1 5 91 % A (333 me/kg) b Ak BRI T FEBAE i &
AGRBOCHBTY 197%  EPIKETREY 153%  &ERCHBAEY
109% » B Al A4 347%  ENEBLAORTRLAFLSE
WAL -

Bk > MRS T RSB ER | B2 RMBRNENSARLL
BRE O REE SRR RS HRARELE RS RFBAS LAY
7190546 o St R AU FRAE PIBRR ) B b SR B B+ o e MR o T
FoEEABMSE - B £ASLFEHGHY  MEASFGRTLE
PEARILT N EHAFRM LTS > FERAMERALER  STHAGN
GHOREHTRVAEANREL - UL R ANBAHABEL K
REEAHAE LRGN KERAETEROHUR  RE | BHEATH
MEREAHELA SR GBI o A RRIUET RER DR FEA TR
FREBHHRIER 4 By BYEHRK, -

BELEFAEEANBLAH N RERBIHAE RS HHEHNES
| £ 928%  FHEHIMEMEIRLY 169%  AELFMRAHTHEL S57.9%  PIKRE
LA 142.7% > PIBk 4 et s BE R B3 Aot 122.5% 0 PRk A ety R
NTHEY 68.6% MM aREREMIY 122.5% B aR#ERE
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Wity 1262% > B €N T L 64.8% o 12 H 4 F ) 4 F 88
E4H 4B THRRBELRRGANHOH B FH294% oL Bty
s AN % 33.8%  EFIRRRE T M4 28.7% 0 18 PIBk % 40 64 s 3% 8 4 B 15
#274% HwEFIkA 4O RER N 39.7%  ENFAKALERS
Rl R ERE FROETEANATRALRERESCLEABNK
% °

S SREREFAEOLE > SHEERSH61% FHHRE
184 23.6% Bl hFmAH FHEL 43.6%  PIRKE LAY 73.1% > Filkk
Gt bR AT E A K 61.5%  FIIR R G690 B 1R /1T & 56.1% - AT $ Ak
Wb R R @ 142.5% » B LBERTH W T48% TRy
FHRATH#HHS04% -

HUAEERTL FHEBAINEHAZTIBEHNBELEAXGAYASH
THRBBRM R R ERREAABRLSHHR - 2R BF ezt
BT BEBRANEAT 4 BNELT OB ITFRILAERG LA
NEE - F—Fd | BRAIBLERGLZR BT BHREBRNEHG4
BABETHARORRLEBER | BARANLEKFEIEZRGER £
B—BH— AT LRy sRE B EEE Mg T RERFEFR
BB %i’ff-ﬁﬂbé‘)%‘éixﬁfiﬂiéﬂEiimﬁm/ﬁiéfmé‘uiﬁ'%

1 Sakaida % 5 % F A7 85 & 6905 52 4 5 7 s choline £k 2 £ 3| 55 6 BT AR
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IR FREOET  RESRBGWH LK B0 51k o 4
FEEHBREGE LRI AT P 44 ¥ A(retinoid)#y 4 ¥ - Shimizu ¥
A+ I 5 4 5 8 AT B AE BH0 REG 0 25 R 36 S8 p ] e B B ik
mppth s HBRILRERSY - FREALHKABRBYOSH TRHGHE AR
HhFENABRIAREABLAHNRRAGRE - G LG HRE
REBRICERGERZ — - ROV AERRG LAY N KREGELA
M LB BEA TR TG4 NEFAFTHNFRIAERA GRS )
REAARENRE AR EARMTHRRAETRICHEBAMN > 29
Heya MR RE—F A TRRENR -

AXRE A AT RICKIIRERGE WL ERAE > CEARE
SUXERRERRGMAL - ERYGREFEL KRS ERAETHFAEY
REHEHG ARG HIKEHHEHR R - ¥ #44t4 tetrandrine -
tetramethylpyrazine » & # ¥ propranolol ~ DL-028 ~ octreotide 2 % & &6t #
EEE HUBALAREGARIARET » £ HKH 4o tetrandrine
tetramethylpyrazine % & 0% JL 45 | 4o terlipressin £ $PI4F I & L S MpEH &
KRG RAERAR LR HKREFHARLSHRE - TN DRAG
AR DEERAQEN B AT BAEFMRET ARG » AAUSHE N ERGR
FHNREHRAEREAVE NAK IO TRRERYL -

ﬁ&m%ﬁﬂi%ﬁﬁﬁ%%’aﬁ%ﬁéﬂ%ﬁﬁmmm%%@w%
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BREABYSH  EXBZBWMAL  NRA —BRAEAZXHBEE AR
FFRRICHEN - TEEHNFRILAZXEEAELTHELERRITEY 7
REAERIRABELER BAAFAEXLPTHEARCEE wAREY > e
FEMERMGBEHIERARE LR BB BERSAG MR P
RN RFIIKEGRAE BAERMGYEHR -

AO U ERBEHATSECGEY © NRPAFA silymarin HAHEE LR
RaBAHR GRS HIKEATREF Bk EARERRRABEL
REARE e R TN RABRELRE N EFAFTHRRER L
silymarin R &4 £ > ER R BHGEERTEE > R W F AR silymarin
BREHFS  AUBBEEATRRTEBE AL LERE—BEESE
BB ABHK

A-FE REBMAGTRERLRE —EEH 2 ERAFRLAER
BPFIREBRE G LA N KEATRRARAFE LB RASG
B E I T LGB TREA LAY -
=~ {84 silymarin $HBE LK R G B2 K%

silymarin 4 B& R ] 2R 76 # 18 M AT 7% BT AR AL (2 7018 4% & silymarin
%o HBEEBERRGEAAMAEALOR RGN RHLEARN R EF M4 - B
B AEREEF U silymarin AEF F R HBE - MBS
30 mg/kg & 100 mg/kg  MEHELE R A G RQBRE—REBLTER 4B
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RALBR o W oA silymarin $A0RF A8 PIB % R 6 01 SR 14
AR RAERARE  BEMFEH L ARG HSHRIE -

F1R 44 F silymarin (100 mg/kg)i6 Mk » BRAL TRABEL R A G
RSl §4 33.2%  EPIE TR 19.7% 0 .8 5 i fo % 18 F) 38 fo
# 51.0% 5% — % @R P10 % 480 o B HEAR 4 19.7% 0 340 2 PYBR 2
Gty B S 4 31.8%  ERAFRBALERS S FUBaRERE F
oo TRARTRORERE E‘,&B%Eé@?«i% o

s #az i o silymarin (100 mg/kg)fe 2 & BEM o s & 2F 5 52
silymarin (30 mg/kg)4a Ltk » FIBk % 464 S0 3 38 0§ 152 23.2% » 3% Ao 1 FY
PR 428 o B Py #) 28.4% » BT 4o silymarin £ & 8] ¥ F 4 S F R AL
PAEE b $) K H RIFHERER -

BRETHRER » KRR silymarin (30 mg/kg) & (100 mg/kg) » # Mk
BERKQBAHARG LA N KEQEREREEBRAPIREH B o
R AE - AR ARS & HE Fe silymarin F RABEHLE - B
Sh AL EEANEY > REHFHEMRE - BX LR RIEA
silymarin # 38 fo F 69 b F 8 /) H BATFHIR « F) B oL B 45 FLER 5 6 )
B AERBE LA B %L -

#EE% Boigk FALYEHAAMY silymarin 9482 - #4145 H A A
complete bile duct obliteration (CBO)u_L i 4 amidotrizoate & %1441 & -
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silymarin 4 50 mg/kg/day &) # ¥ T ¥ hydroxyproline » aminoterminal
propeptide of procollage type IN $LAT 44k 47 K &93F %48 & # 25 mg/kg/day 85
BAZL & BR - BATTAR 6 BT AR AL 6 BT 48 & & T 692508 tb KB
EERGEL > BARMNBERA AT -

B W B RAHK R A LTS EON R RFRECH R THH—BE
BEHAE EABRBHRUEFRATAR  BHBACELRE—EEZHTH -
BESFOO YR $ o b R RIS TR AR 05 po AR
ERNEMIEACR TaI6) - R TBEILERRFBE TNt —F
B 2B A &R H %A T8 Ao # 4% N-acetylcysteine
selenium/vitamin E & ¥ /4% - N RVAFEFHFEL AT L RA LB
MBR-MiiE H BRI EHE Y FRESE HTH RIS A FIIKS & lipoic
acid & —EEEF I ALK » HTUB BB ELE R ME RN R Li®h
&9 % - Silymarin H &A% 4 silibinin iR A X B EF IS T BHL R
W RN HRACEL A K EOER - A R4 BIE silymarin
RELERAEHRTIRGE - B RELAG AN - BRETHRER » £17
% 3, silymarin £ 30 mg/kg & 100 mg/kg é@ﬁ’lﬁ‘r‘ » BRI R R G A
ol &g 1 KRB A L EABR - bbb T #% - silymarin 2 3
BEHARIERAR > REFUEF RS HKEHLER -

B ETRBEM G o B hBEELE KRG AR SRk E R T

\
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HRTRCRY OB ATITE - MABNBE-FHNT BEHLTH

o YHRBEUTRCAREGEY  RARXAYT BRGS0 R
BHKERTEA RSN -
= ~ 184 propranolo]l HEH LR X G RZ KK *

7£98 4 # F propranolol (30 mg/kg)s# 4 ik » THREBELEERE R
Bl dEd# 36.8% 0 Hiw R AR Em ALY 89.6%  EFIRET R
16.0% » A#mAPIMkA KA ERAH 21% 8% @ = 0.08) > w3kd
F R4 10.7%6 2 %@ = 0.08) ZRAFREA TR ~ FFRIE L LK
HEAE TR LTHENATRALERERECRAROUY -

i 5% & %M R A 4o » propranolol 6 R MM % X & RALR A H ho
Wil o B 1) B R P ARIR SR b th 35 ko 2 R JE 6 A B 0 1SR RSB
BPIh A %o T EAGHNRERF MY - ETHEABNRESE
W£$im==%ﬁﬂﬂ%%ﬁ%i%ﬁé%%ﬁ%ah%mﬁﬁiﬁ%
ho o THEREFE B AKGLER -

ZHAEREMT A ARCLLEALTRAMEA T RBHE
ERE ARG RS 2R NS - 1991 & Sikuler $ 2 EH a4 - %
AREKETORAH N EERARRETOLAS N BECE AR 2
&1 B *'Co-labelled microspheres #) # # R # AFARALR PIAK & B X & @ &
RENAKEF - R ita‘n(ketamine)ﬁiﬁiﬁiﬁé@ﬁi’c o gboh o MMEBHE
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ChEBELAGHAKREHEEZR£F2— Ay EAEEE KB ) B R 3448 ] Jo
ARREFHHB/BHELG55+1 C) s SRR M ER RSB &) o

PEDYHN D B KD BRI R PSR 5 fe 3,
FoEERMBEERSE LS & P8 RAMRAEH  ZLBRBTE
At AT T AR AL 3 R % 48 SRAT I 7 3 A PR 5 R - RESPIREBEM Y
ZEREWM AFEBEY U4 £ K (coagulation promoting factor)
SOuglkg ALAY LSt » ARRRIBE SR K G RENRRASERCE T3 8
RATEBE G X RERT T o R AR AERANLS &
REBAALE 0k %Wiiﬁ“ﬁé@&?ﬁ%‘%%%ﬁﬁéé@ﬁﬁﬁ o

Propranolol £ AKX e T £ A R1EL &5 R ey 41 0 » H A L6 # Pk
SR ELEH R ’éﬁ%k%&i‘r > Propranolol ¥-#84& B =T 3 b5 PRk 9 i 69 5
R ERARPIIRER /1 - BEARABREBT o LAFRILE ASR A propranolol T 8§
%%F{'é‘&ﬁ‘éﬁ%@ H o 6 5 4 R B8 > B st propranolol — & % FIpk
BRGEREY - EE dNAIBIEEM S 4y EF % alpha-receptor mediated
B © K@GH 25-30%4 5% A% propranolol % KK » B i -
propranolol ¥ & X1 B4 $ /A -

A X AT 3t & propranolol #AEE % A G BT A & iR 8 ) F 3%
BHRE  REBMOETRELERENRLE T propranolol ¥ &% K & &
%&#ﬁﬁ%ﬁ%ﬁﬁ%@%%%&%@ﬁ%o
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WS hikAiuair c @A - B RAME - MDA ~ skt s)

ft » & RT-PCR %k Zm ' EBFTP - Ao h¥nm (S4/E) &

silymarin 2 %48 € -

1B~ &%

— ~ # propranolol 30 mg/kg/day ¢4 & E X F » UM ORI BHABRKEE
HRAG BRI RO PIREE » RH PO EL BRI SR E @
kEZE&ER -

= ~ #F silymarin (30 mg/kg 2% 100 mg/kg bid )& #MEZ T » g
RABEHRBELRRGBAINFAOPFIRERE » AP ERL BRI
HERK LR NKEZRE - |

EOBRNEEEE &K (333 & 111 mg/kg bid.)] B & 16# E(111
mgkgbid )4 BB HA B EL R ARG RAMIIBAPIRDE » RHHHXE
HEFRILAERSLAGHHKEZLER -

W B aFALsi WA - el E - MDA~ f1 4k
s > & RT-PCR #HRT A& * ERITF - %%4\%‘-’:*}55% (r‘%’f.&ﬁli) i

silymarin 2 % H8 & -

& ~ 4 XRK

1. Chen DS. Natural history of chronic hepatitis B virus infection: New light on
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ARG EAAMFR,, €HREH.E® > £3L 200041 A 318 -

5. Tsukamoto H, Matsuoka M, French SW. Experimental models of hepatic
fibrois: a review. Semin. Liver Dis. 1990; 10: 56-65.

6. Huang YT. Chang FC. Chen KJ. Hong CY. Acute hemodynamic effects of

tetramethylpyrazine and tetrandrine on cirthotic rats. Planta Med.
1999;65:130-134.

7. Chang F-C, Huang Y-T, Hong C-Y, Lin J-G, Chen K-J. Haemodynamic
effects of chronic tetramethylpyrazine administration on portal hypertensive
rats. Eur. J. Gastroenterol. Hepatol. 1999; 11:1027-1031.

8. Desmet VI, Gerber M, Hoofnagle JH, Manns M, Scheuer PJ. Classification
of chronic hepatitis: diagnosis, grading and staging. Hepatology 1994,
19:1513-1520. |

9. Krahenbuhl S, Talos C, Fischer S, Reichen J. Toxicity of bile acids on the

electron transport chain of isolated rat liver mitochondria. Hepatology 1994,
19: 471-479.

-10. Ohkawa H, Ohishi N, Yagi K. Assay for lipid peroxides in animal tissues by
thiobarbituric acid reaction. Anal. Biochem. 1979; 95: 351-358.
11. Chomczynski, P. and Sacchi, N. Single-step method of RNA isolation by

acid guanidinium thiocyanate-phenol-chloroform extraction. Anal. Biochem.
1987;102: 156-159.

12. Wasser S. Ho JM. Ang HK. Tan CE. Salvia miltiorrhiza reduces

experimentally-induced hepatic fibrosis in rats. J. Hepatol. 1998; 29:760-
771

A

36



- BAMESE(CBDL) AR N ENSE A ERE B ASRARRM LRGN ESHI LB

Vehicle XCHT-high-dose XCHT-low-dose
(333 mg/kg) (111 mg/kg)
Number of rats 7 9 8
BW (g) 3364 t 139 3156 £ 83 3063 + 9.5
MAP (mmHg) 921t 36 894 + 35 90.6 + 4.6
HR (b.p.m.) 3243 t 97 2833 t 7.6% 288.8 + 52*
CI (mL/min/100 g body wt) 548 + 28 440 t 26* 415 t 30*
SVR (dyn+sec:cm®10%/100 g body wt) 1353 + 79 166.7 £ 11.0 1823 + 15.6*
PVP (mmHg) 189 + 09 158 + 0.5* 160 + 08*
PTBF (mL/min/100 g body wt) 39+ 03 32+ 03 3.1t 03
PTVR (dynseccm®10%/100 g body wt) 1542 £+ 106 2053 + 279 2034 + 203
HABF (mL/min/100 g body wt) 13t 02 13t 03 15t 02
HCVR (dyn-secrcm® 107100 g body wt) 4092 + 483 4287 £ 425 4306 + 39.5
RBF (mL/min/100 g body wt) 47t 04 38+ 04 35+ 05
RVR (dyn*secrcm®10%/100 g body wt) 1620 + 101 2197 + 216 2649 + 593

Data expressed as mean * S.EM.
# P <0.05 vs. Vehicle group
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Sham CBDL
Vehicle Vehicle XCHT-low-dose
(111 mg/kg) 4-weeks

Number of rats 8 8 11
BW (g) 3150 £ 7.7 3344 t 122 3064 + 106
MAP (mmHg) 113 = 26 925 £ 3.1% 85.0 + 23*
HR (b.p.m.) 3138 + 7.1 3188 + 101 3000 £ 94
CI (mL/min/100 g body wt) 277 & 20 534 £ 28% 377+ 27%
SVR (dyn+secrcm™10°/100 g body wt) 333.6 + 263 1404 = 85% 187.9 £ 11.5%
PVP (mmHg) 81 % 0S5 196 + 1.0° 140 * 04*
PTBF (mL/min/100 g body wt) 1.7 01 38t 02° 27t 02%
PTVR (dyn-sec-cm®*10%/100 g body wt) 5027 * 293 1578 + 99% 2204 + 167%
HABF (mL/min/100 g body wt) 06+ 0.1 13+ 02 15t 01f
HCVR (dyn-secrcm’*10°/100 g body wt) 405.1 * 44.1 4377 + 50.6 4384 £ 395
RBF (mL/min/100 g body wt) 21t 02 47t 03* 36+ 06°
RVR (dyn*sec-cm®*10%/100 g body W) 4607 £ 445 1623 + 88* 2285 + 290°

Data expressed as mean + SEM.
# P <0.05 vs. Sham-vehicle group
* p <0.05 vs. CBDL-vehicle group
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Vehicle Silymarin (30 mg/kg) Silymarin (100 mg/kg)

Number of rats 8 9 9

BW (g) 3200 + 122 3167 t 15.5 306.7 + 12.1
MAP (mmHg) 95.0 £ 2.5 96.1 + 42 933 + 34
HR (b.p.m.) 3113 = 95 3200 + 13.8 3144 + 138
CI (mL/min/100 g body wt) 545+ 32 407 £ 2.5* 364 + 31%
SVR (dyn‘sec'cm’®*10*/100 g body wt) 1419 £ 90 198.1 £ 12.0% 2143 t 15.3%
PVP (mmHg) 183 + 1.0 154 + 05* 147 £ 05*
PTBF (mL/min/100 g body wt) 39 03 41t 01 3.1+ 03*
PTVR (dyn*sec'cm®10*/100 g body wt) 1616 = 137 1658 + 111 2130 £ 172*
HABF (mL/min/100 g body wt) 1.5+ 02 12+ 02 12+ 02
HCVR (dyn*sec-cm®10°*/100 g body wt) 3893 + 419 2929 + 138 4103 t 49.85
RBF (mL/min/100 g body wt) 46 + 04 63t 06 621 06
RVR (dyn-secrcm’*10%100 g body wt) 1728 £+ 167 1312 + 132 1275 £ 100

Data expressed as mean + S.EM.
# P <0.05 vs. Vehicle group
* P <0.05 vs. Silymarin (30 mg/kg) group
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Vehicle Propranolol (30 mg/kg)
Number of rats 8 ' 9
BW (g) 3021 & 117 3179 & 14.1
MAP (mmHg) 97.9 + 33 97.1 + 3.8
HR (b.p.m.) 305.7 £ 107 2729 t 139
CI (mL/min/100 g body wt) 536 £ 22 33.9 £+ 20
SVR (dyn*secrcm®*10%/100 g body wt) 1439 55 2334 + 159*
PVP (mmHg) 181 08 152 + 1.0%
PTBF (mL/min/100 g body wt) 43 + 04 33+ 04
PTVR (dyn-sec-cm® 107100 g body wt) 1535 + 143 2182 £ 308
HABF (mL/min/100 g body wt) 18 + 03 13+ 02
HCVR (dyn*secrcm’®*10%/100 g body wt) 356.0 + 342 3929 + 454
RBF (mL/min/100 g body wt) 53+ 07 62+ 03
RVR(dyn'sec'cm5;103/lOOgbody wt) 1601 + 219 1278 + 91

Data expressed as mean ¥ S.EM.
# P <0.05 vs. Vehicle group




