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Pharmacokinetics of Propranolol in Rabbits
with Hepatic Failure
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College of Pharmacy, Chosun University, Kwangju 501-759, Korea
(Received October 20, 1990)

The pharmacokinetics of propranolol administered orally (10 mg/kg) was investgated in the rabbits
of carbon tetrachloride induced hepatic failure. The plasma concentration and relative bioavailability of
propranolol were increased significantly in hepatic failure rabbits, compared with those of normal rab-
bits. There were significant relationship between GOT, GPT value and bioavailability parameters of
propranolol. In short, dosage regimen of propranolol is considered to be adjusted in dose size and dos-
ing interval using GOT or GPT an index.
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Figure 1 — Analytic procedure of propranolol.
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Figure 2— Semilogarithmic plot of plasma concentration
of propranolol.
® Normal, O CCl, 0.025 mi/kg, aCCl,0.1 mi/kg, &
CCl,4 0.25 m//kg
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Figure 3— Cumulative amount of urinary excretion of
propranolol.
® Normal, O CCl,0.025 m/{/kg, & CCl40.1 mi/kg, &
CCl,0.25 mi/kg
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Figure 4— Relationship between GOT, GPT and bioavailability parameters
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Table I— Pharmacokinetic parameters of propranolol in normal and CCl,-Treated Rabbits

400 600
OGPT

200
® GOT

Parameters

Normal

CCl, (mi/kg)

0.025

0.1

0.25

GOT (IU/)
GPT (1U/)
(hrh)
(hr1)
(hr 'l
(hrd
(hr'l)
(hr-h)
t,a  (hr)
LB (hr)
AUC (ng/m/-hr)
(%)
Chax (ng/mj
Cir  (m//hr)
MRT (hr)

Fr

63 +48

49+24
1.940 £0.923
0.954 +£0.442
0.140 £ 0.096
0.326 £0.126
0.501 £0.236
0.268 +£0.156
0.73 +0.43
495 +2.59

950 + 456

100

159 + 89
26.9+19.5
4.33+2.99

290 £ 129*
174 +98*
1.298 £0.924
1.188 +0.829
0.095 £0.051
0.610+£0.329
0.418 £0.312
0.255+0.109
0.58 +0.32
7.29 +4.29
1196 + 826
132 +68
190 85
25.7+18.2
5.75+3.28

430 +£292**
309 £129**

1.319+0.918
1.248 +0.724
0.082 £0.062*
0.709£0.338
0.374+£0.129
0.283+0.109
0.54 £0.39
8.45 +6.29

1548 +788*
171 +98
304 +£124*

24.3+18.9
6.44 +3.98

618 +4]18**

455 £209**
1.328 £0.624*
1.247 £0.889
0.066 +0.039*
0.733 £0.448*
0.346+0.218
0.235+0.192
0.56 =0.32

10.50 +4.28*

2423 +998*
268 139
400 +228*
24.0+16.8
8.36 +4.24*

Mean values +S.D *P <0.05

et BAHSA VIS 1A Aol Y

=7h 2heIen] Al sk
o= F9A 27
.lttg' HHA‘I

TETﬂiE—‘] A =

o)1=
AAL

**P <0.02

29 F

b gigich

qge

Hl

=
&

Fig. 49} %

w5

W

Ao
i o

=k O
2 4TS

FA %

ol wiAMEmE? Mg tEA

e Rem AztEth

SFEAMH £ E w2t E

2-FalEw e Tdd) wel
etel GOT, GPT#-2 Table Is} &l GOT, GPT

4 e

sAele 7§ sepl

g AR f2l4d A EIA.
Kaghe 703788l 7hEold Zasiglon, oze
Niva 529 Al AT QAR A0
&% F57t dAEke Baek vsesch Bk
W AR Baager AdHeal 2
o ¢kzke] AgS F= Aow AzFEch K

ok AR O] F wid gFo] A dElol A 17.9 ug,
A 7= A 20.2, 240, 33.0 ugE ANt
74l W}E} 7kt a8y B gacq

vlsl PgRsl 7hEA A ozt 4

BATT

=2
pul

12L—

J. Kor. Pharm. Sci., Vol. 20, No. 4(1990)




ZUL opLleE -

Z7rstg ot Kad K vIsEsoh pdalxiel
e AAAEClA 4.95A124 s 7t
Eojjal ZF 7.29, 845, 105472 AFHICk
Agdele] AUCS 10022 e =] FdA A
Aol g-go) 78 THECNA 132, 171, 268%=
7z Zrkstgen AU AFAIEE @] H3dnh

AR

GOT, GPT9} AAlol4-g stelwetete] A
= Fig 49} #th GOT, GPT$} AUCSHe] A3
A 242t y= —268x+579(r=0.953, p<0.05) y=
3.66x+616(r=0971, p<0.05)2 Z {44 Ue
#AE JeEl o Cmaxsts & AARA(r=0.
957, r=0984)7} Uem, gAlAY wviolm
FHBAE e

o) 9] ZAFd A Greene $29) Ril9} #o] At
gstebro] 2% AR wlolaRFE B0 &
Jo] Za=m, e ¥F 2 EERFol YoA,
%23 SRaxg 3/ e FEFHEE drt

2 k=]

T
Wge) Aasm BFFEs 34
=

GOT, GPTE Z4sle] FeFetzge FodAS
ZAE F g Aoz A
A =

Argstetrd o@ s SLEAN FRF
B89 oFF FH B A7 B
2t

1 ¥z d55se
7kt

2 & =% WAFL PRE TtEAA F7e
Fou waeeldade FFo] YUk

3 Adelo] tg Fod Aol &gl Y3
7VEoA Zb 132, 171, 268% % F7138tHom, B
el wzble Aol Hth

4 GOT, GPTe} AAol&-& stEpieiste 48
#A7F ATk

5 ool A 3N GOT, GPT 3%
olHq FRFehsE Fo HAE
Ao g Azrdch

@ olge] Ade FeFoss 2 I uiE
28lA ga AFs] de Aelnz Mk F

s 7HEAA

=
°

4 o
tlo 3

]
RA

J. Kor. Pharm. Sci., Vol. 20, No. 4(1990)

il

2¥epss Addl oE 39 2E
AL ol5el Pl BaY 7
o,

£ 8

1) A.G. Gilman, L.S. Goodman, T.W. Rall and
F. Murad, The pharmacological basis of thera-
peutics, 7th ed. Macmillon pub. Co., N.Y. p.
640 (1985).

2) J.W. Paterson, M.E. Conolly, A. Hayes and
R.G. Cooper, The pharmacodynamics and
metabolism of propranolol in man. Pharmaco-
logia Clinica, 2, 127 (1970).

3) H.E. Barber, G.M. Hawksworth, N.R. Kitter-
ingham, J. Petersen and J.M. Swann, Protein
binding of atenololof propranolol to human
serum albumin and in human plasma. Br. J.
Clin. Pharmacol., 2, 446 (1978).

4) B.J. Scott, A.R. Bradwell, R.E. Schneider and
H. Bishop, Propranolol binding to serum
orosomucoid, Lancet, 1, 930 (1979).

5) 1.D. Fitzgerald and S.R. Donnell, Phar-
macology of 4-hydroxypropranolol, a meta-
bolite of propranolol. Br. J. Pharmacol., 43,
222 (1971).

6) D.W. Schneck, J.F. Pritchard and A.H.
Hayes, Measurement propranolol, 4-hydroxy
propranolol and propranolol glycol in human
plasma. Res. Comm. Chem. Path.
Pharmacol., 24, 3 (1979). .

7) T. Walle, E.C. Conradi, K. Wwalle and T.E.
Gaffney, Steady state plasma concentrations
urinary excretion of propranolol-o-glucu-
ronide and propranolol in patients during
chronic oral propranolol therapy. Fed. Pro-
ceed, 35, 665 (1976).

8) A.J.J. Wodd, D.M. Kornhauser, G.R. Wil-
kinson, D.G. Shand and R.A. Branch, The in-
fluence of cirrhosis on steady state blood con-
centration of unbound propranolol after oral
administration. Clin. Pharmacokinet., 3, 478
(1978).

9) G. Bianchetti, G. Graziani, D. Brancaccio, A.
Morganti and P.L. Morselli, Pharmacokine-




18)

19)

g Bslet FREeEEY A S 203

tics and effects of propranolol in terminal
uremic patients and in patients undergoing
regular dialysis treatment. Clin. Phar-
macokinet, 1, 373 (1976).

R.G. Mcallister, D.W. Bourne, T.G. Tan, J.L.
Erickson and E.P. Todd, Effects of hypother-
mia on propranolol kinetics, Clin. Pharmacol.
Ther., 25, 1 (1979).

R.E. Schneider, J. Babb, H. Bishop, M. Mit-
chard and A.M. Hoare, Plasma levels of pro-
pranolol in treated patients with coeliac disease
and patients with crobns disease. Br. Med. J.,
2, 794 (1976).

R.L. Parsons, C.M. Kaye, K. Raymond, J.R.
Trounce and P. Turner, Absorption of pro-
pranolol and practolol in coeliac disease. Gur,
17, 139 (1976).

A. Hayesand, R.G. Cooper, Studies on the ab-
sorption, distribution and excretion of pro-
pranolol in rat, dog and monkey. J. Phar-
macol. Exp. Ther,, 176, 302 (1970).

G.H. Evans, A.S. Nies and D.G. Shand, The
disposition of propranolol III. Decreased half
life and volume of distribution as a result of
plasma binding in man, monkey, dog and rat.
J. Pharmacol. Exp. Ther., 186, 114 (1970).
D.G. Shand, E.M. Nucuolls and J.A. Oates,
Plasma propranolol levels in adults with obser-
vation in four children. Clin. Pharmacol.

Ther., 11, 112 (1970).

D.J. Weidler, N.S. Jallad, D.C. Gargand J.G.
Wagner,Pharmacokinetics of propranolol in
the cat and comparisons with humans and
three other species. Res. Commun. Chem.
Patho. Pharmacol., 26, 105 (1979).

D.G. Shand, R.E. Rangno and G.H. Evans,
The disposition of propranolol II. Hepatic el-
imination in the rat. Pharmacology, 8, 344
(1972).

D.G. Shand, Pharmacokinetic properties of
the beta-adrenergic receptor blocking drugs.
Drugs, 7, 39 (1974).

R.E. Vestal, D.M. Kornhauser, J.W. Holli-

field and D.G. Shand, Inhibition of pro-
pranolol metabolism by chlorpromazine. Clin.
Pharmacol. Ther., 25, 19 (1979).

G. Anger and U. Bysted, The effect of
alprenolol in combination with saluretics in
hypertension. Acta. Med. Scand., 554, 39
(1974).

E.L. Bravo, R.C. Tarazi and H.P. Dustan, Be-
ta-adrenergic blockade in diuretic treated pa-
tients with essential hypertension. N. Engl. J.
Med., 9, 66 (1975).

A.J. Goble, Diuretics, beta-blockers and
vasodilators dosage in mild and moderate hy-
pertension. Med. J. Aust., 62, 14 (1975)1

R. Wilkinson, The use of furosemide and pro-
pranolol in treatment of the hypertension of
chronic renal disease. Scott. Med. J., 19, 25
(1947).

A.S. Nies and D.G. Shand, Hypertensive re-
sponse to propranolol in a patient treated with
methydopa a proposed mechanism. Clin.
Pharmacol. Ther., 14, 82 (1973).

C. Vernon and A. Sakula, Fatal rebound hy-
pertension after abrupt withdrawal of cloni-
dine and propranolol. Br. J. Clin. Pract., 33,
112 (1979).

M. Lilja, Interaction of clonidine and
betablockers, Acta. Med. Scand., 207, 173
(1980).

E. Vervloet, B.F.M. Pluym, J. Cilissen, K.
Kohelen and F.W.H.M. Merkus, Propranolol
serum levels during twenty four hours. Clin.
Pharmacol. Ther., 22, 853 (1977).

H. Niwa and N. Hikichi, Gastrointestnal ab-
sorption of phenacetin, aminopyrine, pheno-
barbital and phenylbutazone in rats pretreated
with carbon tetrachloride. Yakuzaigaku, 33,
21 (1975).

F. Green, B. Stripp and J. Gillette, The effect
of carbon tetrachloride on heme components
in rat liver microsomes. Biochem. Pharmacol.,
18, 1531 (1969).

J. Kor. Pharm. Sci, Vol. 20, No. 4(1990)




