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Pharmacokinetic Analysis of the Effect of Extrahepatic Cholestasis by Common

Bile Duct Ligation on Hepatic Function in Rats

Yong-Bok Lee', Eun-Yeong Na', Eun-Hee Joo, Sug-Jin Jeong and Ik-Bae Koh

College of Pharmacy, Chonnam National University, Gwangju 500-7567, Korea
'R & D Division, llhwa Co.. Ltd.. Guri. Kyunggi-Do. 471-030, Korea
(Received July 3, 1995)

In order to examine the effect of extrahepatic cholestasis induced by common bile duct ligation
on the hepatic function, the pharmacokinetics of antipyrine and d-propranolol were investigated
in rats. In addition, in an attempt to observe the degree of direct hepatic injury, light and elec-
tron microscopic observations and conventional pathologic test using serum were performed. Five
days after common bile duct ligation, antipyrine(15 mg/kg) and d-propranolol(3 mg/kg) were in-~
travenously administrated to the rats, respectively. The total clearances of antipyrine and d-
propranolol were significantly (p{0.05) decreased. Because hepatic clearance of antipyrine poorly
extracted by the liver and that of d-propranolol highly extracted by the liver are respectively de-
pendent on the hepatic intrinsic clearance and the hepatic blood flow, it may be concluded that
extrahepatic cholestasis following five days after common bile duct ligation decreased the hepatic
intrinsic clearance and the hepatic blood flow. SGPT, SGOT, cholesterol, bilirubin(total hilirubin,
direct bilirubin) and alkaline phosphatase were significantly increased(p<0.05). The proliferation
of bile ducts was prominent, and degeneration and necrosis of hepatocytes were observed by light
microscope. Also, ultrastructurally, bile canaliculi were containing the amorphous materials and
losing microvilli, and SER and RER in hepatocytes were dilated and vacuolated.

Keywords— Extrahepatic cholestasis, Common bile duct ligation, Pharmacokinetics, Antipyrine,
d-Propranolol

& AolAge HRive
TRES
[«

5% 2% 713 9)

ZRiol wj$ Fasith Hebd, gl %
Az} $EA7 WAL o8 2

£ lRomA A3, B4 J4Es, EIig o
FguiAl) S Fad JBS P T
Aloleizy 71112 AR 0 gug 0ed
Qo] A71W ol ok tRlgo] YaEe wA
S0} B okge) AEEsl Baka B B4 o
He Ade) A% WA TED EHoeN YRR
Ml A7 deEs gaeelel A A% 1]
o Wse vEshe AL AN TE BHL

o
oX,

A g
3

tlo offt
1

=

il

—

TR =R dig 2eolE o] AxtilAR

193

9] FFEHFA)L 75 vRE TS AHED
A 3%t

4P A o3 7] FEERIFAT EEE
vle] A2 ¢leld mAgTe] F47t vl A=
U gFo] Belge AR 959 £3& Hola &
HE BFo] T &3¢ dogitty But g
o] Y= AW EA o FHE dF v|AEE
T2A A9 E A9 v 2E2E GE FA4A 59 oy-
tochrome P-4500] BA%E Asigtin g "



194 ol &8 - 29

a3, olgt ZHEAA BAEe] Wl $HE %
3 o] FFRHFAA AR 2239 kel |,
LEUTE S 2L ] HEUA Wil &
& A7) 3849 6l ok o g GEeAA 7
wistel S712 Q18 18 R3] W3} 7lsAdo] AlAl
I Yot Y, 2elAe) okge] eloliAae @ 3
- ARET @ 2 5HSRe gYoavE FES AA
gt taftiabeel ejEHolng Edd A
g kel FFEEAAIT AARH 2159 v
FEE Hol7l deide EAA BXE &, ag
HAbsent ohe)} HFHe] Male 7 ol
& g av it

AEH AL Algte] ¥ ¢ Aol 10% ol3lo]
3L, A o 2ol A&k BxFct® w7k v
Ag2& £39] I8 AElasAd] osie Aol ulAE
2, APEA] Y3 88 widElE Yol 5 % olsleln
U5EE0| Avia gaiA glemz o ANZa)dd
2E HE HEEoldAs W] fEd 83de
Y WEAZAETE 7va8s 5479 =S
Z3eke md 2N ALEE = FBol)

ZE2IRE=EL2 FAF, Y, T 2ol W)
Eol=d g oA 2N ALl 7ro ARt Ay
L, RS RA 82 WA=l o) 1% olsto|r P
el A9l 280 A AAFeoldaE vl 1R
Fe dddtia Husol Qo k3 Zavalsge
v EFERA Helolzdde &% A 2A
9] R)EHA FH= o) 7 AP o)z Q)
TEFH ZAE doy|ng d-3 o2 2o 2l
9] Sl 2g FAATNA T, d-FL o] 2go)
gtk geiA Qo we, E59a 22 9
T 29 FEENAAA D FLe) W3 E paep)
AslA k8 Al <kelsta B4 o7 Fgo] ¢}
=5 dZes=ES A 3, Za v
B2 9718 FE(pKa 9.45)24 BFlA 2 o
acid glycoprotein®ll 2838k=H], oacid glycopro-
tein2 34, 4%, &, 9 Tl 8 sk ¢
HA 92, AANZ) YA FB oAl 3
microsome subunitssllAe] Walr} wgsigttn B
3 v Aok wed 2aw A o 7te 7
FEHEAL A7)0 X 9 FEEEER O
g 7] Asie TR 22N 2 3
oacid glycoprotein®] F7h1 2139 21 874E 7} 7}
Hee = T nefsol slne 24dw Aay

J. Kor. Pharm. Sci., Vol. 25, No. 3(1995)

L7e3] - A&A - 2w

o i3l FeS FLIA A3t TR 2E3
2] ¢ T (sham operationi) ¥ o}5-8 A2 = &%)
Be d2T S AT T AE Y JZ2EesE
& 27 15mg/ke, 3mg/kg B TSl FESE
24 dapes el AR vasigen, tEe
g9 gtk o] Ws), F3t 4 Azl AnEE #F
& B3l AR, BARE, 2 A¥A € 89 &
FA Fe] ¥gks AuEgiy.

Al

Aletk g 7121

SENE, d-ZEEgsE A, MESEEE]
= @A (014 Sigmart, v15), #iViAIE (FHEATh),
He&T o EYEH (o] FSH Laboratory Su-
plies, HPLC grade, 9=) & AM83lslen 7]l
Aok B 3 15 Al ARSI, BA71712A
3 F 2335 A (Perkin Elmer, LS5, 1), =pej4/
7MA1 % B335 A (Perkin-Elmer, Lamda 5, 7<),
HPLC(Pye-Unicam, PU 4850, 9=, v]|3&4l &g
71(KokusanAl, H-31, ¢8), 943827
(GilfordA}, SBA 300, »15), AR (Carl Zeiss
109, 2912) & AM83RATh

HESE

Mgt FEARSGOA RS AF 100~
150 g9 Sprague Dawley 24 822 2z} 432 (4
&, sham operationT, 2FEH AZF) o8 BR
3k3 B3 AR R LAIEADE AHFRC] T 2F
o]} BLRA(20~25°C, ANFE 50~60%))4] A}
£33 F AF 200~250 g Beel AL AML-3HT

AESE AN

IHE 2 viFsa 2] I8 AAS &
B0l 2N L 3cm A% Astd 259ave v}
WA Eejal A o 71Fs 3 @ 2k Jhe Helof of
5mm S T 135 FAR o3 AN 2
AL Abole] FLERS AL F 13 AR FER9E
&3] B8 £k BE 2L vbsE 3 BaE
o2 A3, ¢ T YA AMER Yke
W 10% ¥H|E 805902 R LAus F9)
o FEd A2l s o AX = A gk
2T B Fog NP3 5eanne 28
3R] 22 sham operationT T 3722 EHalkd X
g F AlEe} Bg ARl H¥-E 4 A slgen




F5UR 2RO AF A FBRUNFAT BAY W WAL GP) WP FESEER

F5UT 22 o\ 319 FBY WHE 352
o u= dAET 154 o] FE
Ao BPE wigos 434 Wl 99

>,
i
ofN wx M b

“
;
2
o
me,
o
i,
e
QL
3R
2
=
S
)
o,
"~
e

£ o

]
J
5

71 EAG AL Aol A Al et

Az YU 2H =4

€ HAPFTEL AR AFo) AFE S,

APo] Tt Fo| A £ 7] TA|(FEHE
Z38). A& AA FA9] FA ) g 54 Fo
AY A FA9 ugEH YR AAE
sham operationit3 F-x%) tz7]8] vl AE3};
Rem zte] FAlE Aol B T AF gEFgo
2HE AL wiA £ 5 FA] BRE AfEta 3t
S B3 4°C QS TR A Mol
A o E718 dFX 2 AAZ 3o RAE 38
o o & AF 100 g@<] FAZA vn HESAT

Y elatststy AL

243 #% 227, sham operationTH F#42] thz
T BFON oE T Hdd A €A T
SGOT, SGPT, &% alkaline phosphatase, 2
2HE, TR EEdRH, A5y daFHhA|
g FUAHGilfordr}, U.S.A)9) kitE AHE3I 9
AesHEA7 = S8

SI0LE 33 (hematocrit)2| 3

EE AT FEFA Aol MPS AHR &
A # ool 7ol Boigle RAF(Superior®, W-
Germany, A7 75 mm, W74 1.1~1.2mm)l < 7
cm 0|2 Aa, BAEe] 3% L AYE 42
gh& thE 12,000 rpm(10,000 g)oll A 2871 YA
g, AA " Zold] gk AP 799 o] H|
&2 sl A SATHWintrobe'd)

ZHxE g

SO HE—RE AYPFE 7ol tiEl dda
4 8l MES B Az AulEE #EE 4
FAEE AR, L F AR 5L B
3 o] M AR, B 58 B 2AB8I8eH
e A7) = HEFyl 34 5o o)} §5E A
33t

&3t Ho/Zy FHE—AA dvAAd gEE s
AFE 7o 2AE AL ViR 28 A2
10% 34 QA 93 x=2ddd p3st. 149
T2AL oA Rejoa] gt F7]2 Fuhfjo] 23]

A 195

M

i =

He e T ogeT 71430 25E AR dehae
Erjsldch ¥ 242 3~4pum FAZ 2HEH

S A Fsle] oA oAl AL §a) okg 5
pum FA 2 2 EE A=} 2] 813 hematoiding
918 Fouchet's staining reaction®-2 A AJ8l3th.

MA} SojZE ZHE—1A g 879 NI BB
Ao 2A] A 2L 1 mm’ 272 Al-sl]
3% glutaraldehyde(0.1 M cacodylate buffer, pH 7.
4ol A1 I, BA] 1% osmium tetroxide(0.1
M cacodylate buffer, pH 7.4)oll T334t 2%
" 23 7 vx9] oeh&T propylene oxide® &
SAA epoxy resin(Araldite CT 212)9) Emi3 O-&
ultramicrotome(LKB-V) & A8l 1m FAZ ¥
el R L toluidine blue 4 E= 9714
fuchsin® methylene blue G448 8 F 33} du|A
oz #F RYs 2T I 40~60nm AR &
vbdalgdct, Z2AHe copper gridel FEAIA
uranyl acetate} lead citrate®] ©]F GAL H#,
Carl Zeiss 109 52+ Az} @A o2 50KV 71 &
A3tol HasiA

SIEF0 U HYAF

7o) AREEL D2 7PA niFA L 9%
s 2o 2 Huo] ZJEA|PE-50, In-
tramedic® , Clay AdamsAh-& At#Hsir}. oAl
MG ES 83 X3 o2, tEs FNL B3
<] E 15 mg/ke(7.5 mg/mi AQe|Ad4 {0 A}
2), d-Z2Z=E Img/kg(1l.5 mg/mi Ae)AES
£ AL8)S AFPEE Zhrtol| 7zt Tt £
% AZ dEFdd AlE JHHEERE 9L
10, 15, 30, 45, 60, 90, 120, 180, 240%-(IE]H&A &
Al 30087l AF sl FE|TH FoAAlE €
B3 & 83 100 WS Ao, d-Z=2=g}
E FoAle Ed 100 WE Hsoh A 237
HA-& 33 w|7kA] -20°Col A3

ey

oke|z|2o] H2k—Shagel 5] W& It 54
slod AbgslgT) 2 AIZFEE HI B 100 wE
1.5ml YAEH 7l F BFEARA A
H(20 Wi/mpe] Eo1de WEs & 10 WE ¥
the z3algct o719 60%(V/V) Wee—gd =
Q1 20%(W/V) 3atoldd 75848 75 uish $italutg
853lE 28 589 75 WE sheke] 15327 £
t}, o] 5000 rpmel A 1032 AR ERE T B T

e i >

0,

J. Kor. Pharm. Sci., Vol. 25, No. 3(1995)



196 g% - teq - Foa - A&

Table 1—HPLC Conditions for Determination of
Antipyrine in Plasma

Parameters Conditions
Mobile phase Methanol: Water(60:40)
Column u-Bondapak Cis column

(10 pm, 3.9 mm X 300 mm)

Flow rate 1mi/min
Detector UV(242 nm)
Temperature Ambient
Injection volume 1o

Table I— HPLC Conditions for Determination of d-
Propranolol in Blood

Parameters Conditions

Mobile phase Acetonitrile: Water:Acetic acid:Tri-
ethylamine(400:700:10:0.15), pH:3.5

Column w-Bondapak phenyl cartridge(Radial-
PAK® cartridge, 10 pm, 8 mmx 100
mm)

Detector Fluorometric detector
*excitaion wavelength:290 nm
*emission wavelength:340 nm

Flow rate 2ml/min

Temperature Ambient

Injection volume 50 pt

10 pivke 33led HPLCO FQ8lkact. Elae)
HPLC 842712 Table I# 2t}

d-Z2E2Hego| Hab—efebvre 59 WEPE
st AT 2 AZrE R AfHE 8 100
Wes AFFU0m! teflon-lined screw capped
glass tube)oll $712 1 mis] E& 713 F YR BF
EA2A WEZR s i §9(20g/ml )
@) 10wt IN SABIES 0.1 mig 713 o
ZA BB Ao A g Hdld 2
L3 BH7]1(Model US 50, Nihonseiki Kaisha
LTD., ¥8)2 < 10% 2t 38 £, | &olAlg o]
E 3mIg 7139t olF 28 Bt A8l &l
3500 rpmellA 58 Bt ARG F 459 f71%
2.5mlE s Algdel & o, A7) 01N 3
AF 100 WE 7Hske] 288t ZAskAl Egsta 3500
rpmeilA] 5% B¢t YR d F A5 dE f71F
£ ZA2HA AAR ohE 0] 2% FHsld
HPLCel F48tdt}. d-Z2ZalsEe] HPLC ¥4
Z71& Table II$} 2},

22kl ZpA—<FEIN -] e EF Fof oF
2 %55} 15, 45, 12, 25, 50, 100 pg/miz} =2
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F2-S FQlsle) Qejuje) AR W, d-ZEE
2Hs8d giside 95 =7t 50, 100, 200,
500, 1000, 2000, 4000 ng/ml7} 55 FE-S F9)
3l d-EeTlsge] AP we S FE3)
o AL 28Tt shFol AEE 39 Al
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2] thzFL A3 AA AF vigl 59 Bt 11%
Z7180-&) 13} sham operation™2 6% #4E
HER, 2598 23711 %9 248 5o
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Table Il — Physiological Changes’

i3

9‘}:

g&Eed ¥y

Parameters No treatment Sham operation Bile duct ligation

No. of animals 8 6 7
Weight factor® 1.11+0.01 0.94%0.03' 0.89+0.02"*
Liver weight” 3.30+0.09 3.09+0.11 4.00+0. 13**
Hematocrit” 0.47+0.01 0.47+0.01 0. 4740.01
Total prot.(g/dl) 6.90+0. 19 6.98+0. 29 7.4010. 10
SGOTIU/D 110.41+7.24 154.52+33. 09 590. 30+113. 42**
SGPTIU/D) 63.21£4.53 76.50+14. 82 213.00+ 51.18**
Alk.phosp.(IU/D 168,22+17.32 186. 80+45. 70" 283.01+20.31**
Cholest.(mg/dl) 74.22+6.37 60. 340911, 89 120, 31£27. 51**
Bilirubin(mg/dl)
—Total 0.29+0.02 0.27+0.07 6.37+1,89**
—Direct. 0.12+0.02 0.13x0.21 5. 77+£1.92*"

“Weight after treatment/weight before treatment.

PLiver weight/100 g body weight.

9Determined by Wintrobe's method.

*Results are given the Mean*S E.

**1£0.05, between no, sham and bile duct ligated groups.

*p<0.05, between no and sham operated groups.

(Table M)

B lArsiaty Higt , I I

A Ze] g J/dslekx|e] Wigh= Table M
ot 59 Be 2T 2P 98 SGOT,
SGPT, Z928E, dejsGdesdl, 2438 4
22X sham operationw® FAA] izt
vjsled o4 (p0.05) Sl F7HE EoH, al-
kaline phosphataseX|+& $*|2] Wiz vlsld &
94 JE(p0.05) F7HE B9 wbi Fehae fof
A Y B3 95§98, Wintrobe™ol 2l
2% dnfeagiAe 47 25N fod de W
318 Hol|x| gict.

orZo Mg

olejmjzle] Mzt -dJAEE R XFEAR 3t
o] HPLCZ ®A% 87 33 o <tElgde] a2
WEIRE Fig. 19 Yepiitt. E g ds dAuA
gle 24z} g 8B, 6. 1% do|A w27} vehgem 3
A AF AEae] 1A A4S Lol ¢ttt H
3 golv) Yol me} AP E 7 A, €% 5=
1.5 pg/mlofA 100 pg/ml B A FBAF()7} 0.
995724 %5 d FAgE vehlilon, dul A
L HEAS7E 11.299] 45 ng/miE A 8)stuis v
H F& A9E BojFa ik 47 AL BT W
EAGY 8% olUEA & A4S Vehlz glon,
FBASF(Y)7) 0.9912M FL 2GS BT
th Az FSH(S/N ratio)E 42 189S o FF

DETECTOR RESPONSE

3 ] 9 3 6 k] 3

MINUTES

Figure 1 — Representative chromatograms.

Key : (I); blank rat plasma, (ID); rat plasma spiked with
0.2 ug of phenacetin(A, internal standard), (II): plasma
sample 60 min after intravenous administration(15 mg/
kg) of antipyrine(B).

FAE 0.3 pg/mioiglom glol P A Fold
g 2% Algo] 3A ol H|ERE 17 & I
(%)< 96.4+2.8°|1t}.(Table IV)
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Table IV— Reproducibility of Antipyrine

SFeE - Ae - 2y

Table V— Reproducibility of d-Propranolo!

Plasma antipyrine Intra-day CV(%)® Inter-day CV (%)%

Blood d-propranolol Imra—day) CV(%) Inter-day CV(%)®®

concentration (n=3) (n=4) concentration (n=4)
(pg/mi) (ng/mi) (n=3)

1.5 4.7 7.69 50 4,30 8.89

4.5 11.29 5.99 100 5.14 5.20

12 5.76 6.77 200 4,46 5.70

25 4.76 3.01 500 2.45 2.15

50 9.20 3.40 1000 1.87 2.99

100 8. 11 2.50 2000 4,98 2.23
4000 2.56 0. 98

1 inear regression equation, Y=0.1394X+0.0827,
¥=0.9957(p<0.01).

Y inear regression equation, Y=0.1458X-0.0931,
¥=0.9991(p<0.01).

“Analyzed over four days.
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T T T
3 6 9 3 8 9 3 8 9

injectame =
inject™ =
inject=—= =

MINUTES

Figure 2— Representative chromatograms.

Key : (D) blank rat blood, (II): rat blood spiked with 0.
2ug of metoclopramide(A, internal standard), (III);
blood sample 90 min after intravenous administration(3
mg/kg) of d-propranolol(B).

d-Z2EafERol Hab-veEgasdr=g Yi
BEEEHZ 3] HPLCE #43% 3dH 8 & 4-=
2X=E0] I2nleaPS Fig 20 Jehilo).
e 2229 WEZ2zan| =t 3 68RudA, d-
Texgsge 668N 37 Jeldor 35
I F QR 704 d3L2 Jeh R gkt A%
A& 93 Fov) Yoz AT Av B F =
50 ng/mloA 4000 ng/miF S ol FBAZS(y)7) 0.
997901 LWl AAAo] BF 6% ol2X %53 7
A& HolFm glom, A AP E BT 9% o]

J. Kor. Pharm. Sci., Vol. 25, No. 3(1995)

1 inear regression equation, Y=0.0028X+0.1072,
v=0.9979(p<0.01).

YLinear regression equation, Y=0.0029X+0.1367,
v=0.9979(p<0.01).

®Analyzed over four days.

ol AFAF(Y)7} 0.99762.2 FL JHAPL BojF
3 Yt} Al F2HE 42 319S o A% dAe
20 ng/mio|glom $g-o] FHulA Fold thet F
F A9 93 go] H|ZRE T8 F& JTE (%)
86.4+3.20|0t}.(Table V)

oldel AT HE 7] AFHEL <EHAA =
Fxa=E0] GBS EA e eE Falad 3o
A5 AN 2EG AEE 23 JE APELS
& & JATk.

Zho) ¥a| Xx|&x pa

201 £7{—Sham operationT-# T3] &7
9] e el 7F Mzl S Bl Wi
& A9 7he g2F Mo FAow 9lsle] 3
Uix] Aol Mzg B3 Akl 2t wls] Heo}
ekt A= E BYT)

&} 3{0/ZE £7—Sham operationi™2 F4 )
I TR R 3] duEy 72 2 A4S B
Aot (Fig. 31 23ju, 2598 2394 A4
g =H A AR HY AAL T RS s B
Aot 7Pg g AHL 23] TR, 19 32
< FudoA 73 Ao, &9 FH5E ek 2
PE &= S BYon, 2HAFUE AFE Sl
278 Bol7|% &) (Fig. 3-2) 34 321 |9
AXEL 4% = Wy 33 J93 d& 7
2 Y e 93799 AZEEA B MdS
3 IAY & EEF 93 (pseudoductular
formation)?] W& Fstm UATh(Fig. 3-2) B
A Z(Kupffer cel)] S = =8 T o} (Fig.
3-2¢} 3-3), SFTE H|E 4T A xe] A& v
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Figure 3— Microscopic observations of rat liver.

Key : 3-1; Intact, normal rat liver, five days after sham operation(H & E. x100), 3-2: Bile duct proliferation in portal
and perilobular areas, five days after ligation of common bile duct. Proliferation of Kupffer cell and extension of bile
ducts into parenchyma are also noted(H & E. x100), 3-3; Hyaline and fatty degeneration and necrosis of
hepatocytes, five days after ligation of common bile duct. Kupffer cell proliferation and biliary canalicular dilation
(arrows) are also noted(H & E. x400), 3-4: An electron micrograph of dilated bile canaliculi(BC) showing amorphous
materials and paucity of microvilli. Note dilation and vesiculation of smooth endoplasmic reticulum(GC: Golgi
complex, SER: Smooth endoplasmic reticulum, RER: Rough endoplasmic reticulum, Mi; Mitochondria, P:
Peroxisome) (uranyl acetate & lead citrate), 3-5; An electron micrograph of the cholestatic hepatocyte showing the
electron-dense, lamellar configurations(arrows). Vesiculation and vacuolation of endoplasmic reticulum and
dissociation of ribosome are also seen(SER: Smooth endoplasmic reticulum, RER; Rough endoplasmic reticulum, Mi:
Mitochondria) (uranyl acetate & lead citrate).

ZE2RY. MEe f22 WA (hyaline de- 3Tt (Fig, 3-3) &2 =3 1 27]7) th4 F-531
generation), A% 2 AAle] 27w ol A 3, & HS 23 e AN e dade] W
X BEYE Bole AYE utsla gloid o =) 2~37)e] Felgt dlolo] RAH oW BAFHS &
7} 4 REstn wid wd FAAoR vle B 2 278 29t (Fig. 3-3)

=
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ANTIPYRINE CONCENTRATION (ug/mi)

60 120 180 240 300

TIME (min)

Figure 4—Mean plasma concentration-time profiles of
antipyrine after intravenous administration(15 mg/kg)
to rats(n=6~8). Vertical bar represents the standard
error of the mean.

Key : -O-: No treatment, -®-; Sham operation, -A-:
Bile duct ligation, %p<0.05 between no, sham and bile
duct ligated group, ®mp{0.05 between no and bile duct
ligated group, ®p<0.05 between no and sham opration
group.
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Table VI— Pharmacokinetic Parameters of Antipyrine®
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ar structure) (Fig. 3-5)°] =31}
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kg? 15mge] <tElN A tiE PR Fojdle] A
ol A F FEFoE Fig. 4o Uehligien o|&
FHNESHE RSTRIP? 23S o83l 7%
FEEw2A dEdelE Table VIOl YeERIAC)
Sham operationT# FA%] 2] vjdle] 59
# ATl EAF FETTIT F (p€0.05)
A F7¥ekz glow 53 Bl 718717} FolA)
i 8-S £ 4 Ik Sham operationT3} F3X]
dzFo] vlal $438 22T Kt £X 33
oA e Wiztr] 9 Aalgeold 2ot e (p<0.05) %
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o F49d 2FTA 350 79148 (p<0.05)

Parameters No treatment Sham operation Bile duct ligation
Kiz(min™) 0.1240.05 0.1140.06 0. 04£0.02
Kio{min™) 0. 006:0. 002 0.016+0. 00 0. 0020, 001**
Ky(min™) 0.0940. 03 0.13+0.06 0. 0620. 02
Velmi/kg) 421.75+77. 84 531.19+93. 34 24.09+57. 41
Vp(ml/kg) 387. 60+65. 74 285.09+84. 10 256. 9154, 41
Vdss(mi/kg) 809. 33+:24. 65 811.09+57. 67 781.00+13. 97
AUC(pg - min/mi) 4132.77+49. 69 5492, 37+79. 54 12117. 18+61.72**
CLt(mI/min/kg) 3.72+0.42 2.74+0.22 1,230, 09**
t1/2. (min) 3.08+0. 62 7.13+4.94 17.82%11.68
tyz (min) 160. 76420. 76 208. 62+ 10. 83 453. 05427, 68**

"Mean+S.E.

**p<0.05, between no, sham and bile duct ligated group.

J. Kor. Pharm. Sci., Vol. 25, No. 3(1995)



FFEE A A 9 FFIZNNF A HF ] W vA = Pl AT FESEEH B4 201

6000

1000

100

PROPRANOLOL CONCENTRATION(ng/ml)

10 i A 1 —
60 120 180 240
TIME (min)

Figure 5—Mean blood concentration-time profiles of d-
propranolol after intravenous administration(3 mg/kg)
to rats(n=6~8). Vertical bar represents the standard
error of the mean.

Keys @ -0O-! No treatment, -¢-: Sham operation, ~A-:
Bile duct ligation, %p<0.05 between no, sham and bile
duct ligated group, wp{0.05 between no and bile duct
ligated group, ®p{0.05 between no and sham opration
group.
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Table VII— Pharmacokinetic Parameters of d-Propranolof
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73S Bt AZIAG Beo] dFe] A7A S A
AH oz o] AL HA He AL E 5 U
o}, ek, o]3t AEEEL AT ALl e
], AFsh= 713 B EF 2E 9] AEiAM
£HOZ 10% FHE et do g LEdld o
W 7Fs3 @ A AR S fA8 FU

F5G3o] 2249 87 9] 11 1 BREY =
LS g Ao) AN, o] FAY} Frkeke
AL FEENPAA 2HEY S G583
At FuRe 28T F4 HELE AlrEH ol
Reichen 53 Keeffe 5*'9] Hu9} #A13 &A%
HolZm gt} =3 AG@ET TR o FRIA &
Asla Y Aoz ¢#7l alkaline phosphatasest
A Eol] F531 7hA 3] WAdolut HAtAjol| ]9
JE F71E Hole SGOT, SGPI7 #9kshkes RE
£ 4 Slglen, ZHAd g L3 (e HH,
AAY delF)E F713 A oE Hol 7te] HEy
AR Qg 7159 A4vt dojges 24 F 3
k. 2u €A 2 AL sham operationd
I FxZ) izl vlaled fo14d (p€0.05) A 7
34 GSith. ol &l YFOE sl WE
slolE 2393 aacid glycoprotein®] 271
B7} doj}R] kg2 Uehle Zlojg}l Azt o
2]31 sham operation# thZ Alo|ol|A] gHE)=|

Parameters No treatrnent Sham operation Bile duct ligation
Kyz (min™) 0. 0240. 003 0.01+0. 005 0. 010, 001
Ky (min™) 0. 020. 007 0.03+0. 007 0. 010. 002
Ky (min™) 0. 010,005 0.01%0.001 0. 01=0. 002
Ve (ml/kg) 1480, 37+231. 64 858. 19+ 10. 86* 742. 46435, 81**
Vp (ml/kg) 12977, 89+10353. 77 6034. 15+4601. 51 902. 59-+69. 84
Vdss (ml/kg) 14458. 37+10268. 24 6892. 15+4607. 21 1645, 05+57. 08
AUC (ug - min/ml) 101256, 8121040. 03 151035. 3751888, 21 313774, 87452962, 6**
CLt {ml/min/kg) 35. 25+ 10. 84 23,005, 70 9.88+1,43**
tyz (min) 20, 76+1. 56 18.16+1.25 21.27+1.81
ty2s (min) 881.25+699. 19 654, 84450. 03 165. 02+29. 26
*Mean=*S.E.

*p0.05, between no and sham operated groups.
**p(0.05, between no, sham and bile duct ligated groups.
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