Kor. J. Clin. Pharm.
Vol.3, No. 1, 31-43, June 1993

Rat®l] QU0 A Phenobarbital®| F7|S0|=24 2|tE2L]

ZIE2|0j2kA0) O|X|= L&
— Indocyanine Green2| Z|LHSEHE Sale=z2 —

olBETAIAE - Touy

e Y L

Influence of Phenobarbital on the Hepatic Clearance of
Organic Anionic Drugs in Rats

On the Basis of Pharmacokinetics of Indocyanine Green —

Yong-Bok Lee'!, Sang-Chul Shin and Ik-Bae Koh

College of Pharmacy. Chonnam National University, Kwangju. 500~ 757, Korea

The influence of phenobarbital(PB) pretreatment(75mg/kg/day, i.p. for 4 days)
on the hepatic clearance of indocyanine green(ICG) as a model compound of
organic anionic drugs was investigated in rats in order to elucidate the relative
contributions of change in the hepatic blood flow versus increase in the hepatic
intrinsic activity to remove ICG due to PB pretreatment. ICG(1m3/kg) was injected
single bolus via femoral or portal vein to the control and the PB-pretreated rats.
The initial hepatic uptake clearance(VacKi2) obtained from plasma concentration-
time data was increased by 38% in the PB-pretreated rats, which may be due
to the increased hepatic blood flow by PB pretreatment. Using a pharmacokinetic
approach, hepatic blood flows were estimated of 67.5m¢/min/Kg in control rats
and 91.9m¢/min/kg in PB-pretreated rats. They were in good agreement with
other’s blood flow estimates observed experimentally. It may be concluded that
the 38% increased initial hepatic uptake clearance of ICG was due to the 36%
increased hepatic blood flow with phenobarbital, and that the increased hepatic
blood flow and the activated hepatic intrinsic clearance with phenobarbital contri-
buted to 49% and 51% of the increased systemic clearance of ICG, respectively.
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Table 1. Some physiological changes and the blood cell distibution of ICG in confrol and

phenobarnital-pretreated rats*

Control PB-pretreated
Weight factor® 1.01 £0.01 0.01 +£0.01
Liver weight(g/kg body wt) 33.27 +0.77 42.42 +0.09***
Cac/ G 0.004+ 0.001 0.003+ 0.001
Rso

0.532+ 0.048 0.522+0.041

a)

®)

Weight after pretreatment/weight before treatment.

Calculated by actually determined concentration.

® Blood-to-plasma concentration ratio calculated by <HCT (Cac/Cp)+1—HCT>

#) Meanz+ S.E. of eleven rats. ==~p<{0.001

Table 2.

Intercormpalrmental fransfer rate constant and eliminafion rafe constant of (G follo-

wing femoral vein bolus administration to rats(1mg/kg)*

Parameters Control PB— pretreated
Kiz (min™? 0.5724+ 0.0630 0.9061+ 0.0815**
Kz: (min™? 0.0532+ 0.0043 0.0759+ 0.0091*
Kzo (min™? 0.0868+ 0.0104

0.1616+ 0.0194""

* Mean+SE. of six rats. *p<0.05. **<0.01.
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Table 3. Effect of phenobarbital on the pharmmacokinetic parameters of ICG after its femoral
and portal vein bolus administration to rats (1 mg/kg)¥*

Parameters Controf PB — pretreated
Clpse (m€/min/kg) 170 + 1.9 24.6 2.7
Clppv (m€/min/kg) 32.3 + 3.9 50.5 =6.1™"
MRTy, (min) 7.2 £0.6 36 + 04""
MRT,;, (min) 9.9 +0.9 43 + 0.4*°
(Vadw (me/kg) 473 x* 5.7 41.2 =45
(Vap)s (me/kg) 747 + 8.9 476 £ 52"
(Vasdrw (m€/Kkg) 121.8 +13.4 89.2 +9.8"*"
Kiz (Vaods (m€/kg) 27.07+ 1.9 37.33+2.7%"*
Kz (Vap)g (me/kg) 3.97+ 0.4

3.61+0.3*"°

Subsetipts, fv and pv, mean the femoral vein and the portal vein, respectively

* Meant S.E(n=6—8). **p<0.01.

Table 4. Cranges in hepatic residence time (HMRT), extraction ratio(E.), blood clearance (CL )
and intrinsic blood clearance (Cl smy) of ICG in phenobarbital-prefreated rats following

single bolus administration

Parameters Control PB — pretreated

HMRT (min)a 2.7 0.7
E.~ 0.475 0.512
CLy® (m¢/min/kg)®e 32.0+ 3.6 47.1+ 5.2%"
CLy>" (m€/min/kg) = 60.7+ 7.3 96.7+ 11.62**
(m€/min/gliver) 1.91+0.15 2.27+ 0.20*
Q" (m€/min/kg)>® 67.5 91.9

® Calculated by mean values.

» CI"»= CLps/Rp=Dose/AUC.Rs

2 Clintr = CLppv/ Rs = Dose/ AUC Ra

@ th: th/ Rp

®? Mean S.E. (n=6~8). *pLo.05. **p<0.01.

2. FAAl ICGEl WERE STFO0I
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24 Ay¥FEgaie=Clp)E °F 1.45¥W7F
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TEFREUAE] BIXZHAV,) R Va7t &
24 (p<o.oVIAA FAdtR. 2o (Table M) o]
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Legends for Figures

Fig. 1. Distribution of ICG into red blood ce-
lls of control(@) and PB-pretreated
() rats. Each point represents the
mean value of three independent ex-
periments. Solid and dotted lines rep-
resent the means of control and PB-

pretreated group, respectively.
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Fig. 2.

o Plasma concentration of 1CG(ug/mi)

Mean arterial plasma concentration-
time profiles of indocyanine green af-
ter femoral vein bolus administration
of 1m9/kg body weight to control(@>
and phenobarbital-pretreated(QO) rats
(n=6). Each solid line was calculated
by RSTRIP*®. Vertical bar represents
the standard error of the mean.

Key : *p{0.05 relative to respective

control value.

[l 1 1 3

Fig. 3.

5 10 15 ‘20
Time(min)

Mean arterial plasma concentration-
time profiles of indocyanine green af-
ter portal vein bolus administration

of 1m9/kg body weight to control(@)



Plasma concentration of ICG(ug/ml)

and phenobarbital-pretreated(() rats
(n=6~8).Each solid line was calcu-
lated by RSTRIP'®. Vertical bar repre-
sents the standard error of the mean.

Key ! *p<0Q.05 relative to respective

control value.

0.2 1 1 1 1
o 5 10 1s 20
Time(min)
Fig. 4. The relationship of hepatic blood

clearance and hepatic blood flow for

ICG following injection to rats. The

enzyme induction from phenobarbital
increases the clearance of ICG from
the value represented by the closed

circle to the value represented by the

Hepatic blood clearance(ml/ min,/kg)
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open circle. Vertical bars around the
circles represent the standard error of
the mean. The black arrows indicate
the pmpo&jén of the increased cleara-
nce caused by the increase in intrinsic
clearance(here labelled as) and the
blanked arrows the proportion due to
the increase in hepatic blood flow
caused by phenobarbital. Each solid
line means that hepatic intrinsic clea-
rances of ICG in the control and phe-
nobarbital-pretreated rats are constant

in spite of changing hepatic blood

flow.

CLYaw
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60.7

Induction
o )
70 80 90 100
Hepatic blood flow(ml min kg
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