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Different Pharmacokinetics of Aucubin in Rats of Carbon tetrachloride
and D-Galactosamine-induced Hepatic Failure

Mee-Hyoung Kim, Chang-Koo Shim* and II-Moo Chang*
College of Pharmacy Seoul National University, Seoul 151-742, and *Natural Products Research Institute,

Seoul National University, Seoul 110, Korea

Abstract— Pharmacokinetics of aucubin, an irdoid glucoside, was compared in rats of experimental
hepatic failure(EHF). EHF was induced by CCly or D-galactosamine pretreatment. This work was
designed to find out any differences in the pharmacokinetics of aucubin that may explain the
different protective effect of aucubin on CCl,- and galactosamine-induced EHF | aucubin reportedly
protected CCl-inducing hepatotoxicity effectively, but did not for galactosamine-hepatotoxicity. EHF
was induced by intraperitoneal injection of CCL(0.9 mi/kg) or galactosamine(250 mg/kg) to Wistar
rats 24 hr before the pharmacokinetic study. The rats were fasted during the 24 hr. Aucubin was
iv injected at a dose of 15 mg/kg and the plasma aucubin was assayed by HPLC. There were
no significant differences in the pathophysiologies(body weight, liver weight, GTP, hematocrit, blood
cell distrbution and plasma protein binding of aucubin) between the two EHF models except GOP
which was significantly (p<0.05) higher in CCls-than in galactosamine-EHF. On the other hand,
pharmacokinetics of aucubin such as total cleatance(CL,), distribution volume at steady-state(Vd,,),
and mean residence time(MRT) differed significantly(p<0.05) between the models . for example,
CL: was increased two fold by CCl,, but not by galactosamine : Vd,, in galactosamine-EHF was
higher than that in CCl;-EHF : MRT was decreased by CCl,, but increased conversely by galactosa-
mine. The increase of CL.(and decrease of MRT) in rats of CCL,-EHF was contrary to the general
expectation for the hepatic failure . most of the hepatic failures have been known to decrease
CL, of the administered drugs. Whether the difference in the pharmacokinetics is responsible
for the different protective effect of aucubin against the two EHF models is of interest. However,
much more studies on biliary excretion, urinary excretion, and hepatic uptake in cellular level
should be preceded before any conclusions are made on the role of different pharmacokinetics
on the different pharmacology of aucubin.

Keywords [] Aucubin, iridoid glucoside, CCl,, D-galactosamine, hepatic failure, hepatotoxicity, phar-
macokinetics, total body clearance, distribution volume, mean residence time(MRT).
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Fig. 1—HPLC chromatograms of aucubin in the rat
plasma.
A ! blank plasma, B . aucubin-spiked plasma
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Table I — Pathophysiological changes in CCl; and galactosamine-induced experimental hepatic failure(EHF) rats®

Control CCL-EHF Galactosamine-EHF
Body weight ratio® 093+ 0.02 093+ 0.02 095t 0.03
Liver weight (g/100 g body weight) 344+ 0.14 463t 0.24 4,19+ 0.22
GOT (Karmen unit) 764 214 3053 *16.7° 168.6 * 57.3*
GPT (Karmen unit) 195 +10.0 1263 + 3.2¢ 117.7 £ 87
Hematocrit 046+ 0.00 048+ 0.00° 047x 0.01

“Meant SD (n=3).

*Weight ratio=(after treatment)/(before treatment).
“Significantly different(P<0.05) from the control.

4Significantly different(P<0.05)from the CCly-pretreated group.

Table II—Changes of in vitro distribution of aucubin to total blood cells CCly and galactosamine-induced experime-
ntal hepatic failure (EHF) rats®

Aucubin concentration (ug/mil) Control CCL-EHF Galactosamine-EHF
20 0.12+ 0.02 0.15%+ 0.03 0.14+ 0.04
50 0.15+0.04 0.13+0.03 0.13+0.01
100 0.12+ 0.01 0.13+0.03 0.14+ 0.04
Mean 0.13+ 0.02 0.14%+0.03 0.14+0.03

“Mean+ SD (n=3).
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Table 111—Changes of in vitro plasma protein binding(%) of aucubin by CCl; and galactosamine pretreatme-

nt*
Aucubin concentration (ug/m/) Control CClL-EHF Galactosamine-EHF
50 3.10 £0.35 421 146 2.87 + 1.05
100 3.08 £ 0.80 3.97 £ 0.65 332+ 145

“Determined by centrifugal ultrafiltration method and expressed as mean+ SD of bound drug percentages (n=4).

Table 1V—Changes of pharmacokinetic parameters of aucubin in CCl, and galactosamine-induced experimental
hepatic failure(EHF) rats following sv administration®

Paraemters Control CClL-EHF Galactosamine-EHF
AUC(ug.min/m/) 3441.2 + 569.8 1885.3 + 215.1 4146.5 *+ 1202.1°
CL{(m//min/kg) 45+ 08 80+ 09 38 t 1.0¢
Vd(mi/kg) 4171+ 765 361.7 + 305 510.1 = 94.8
MRT(min) 94.7 + 186 455+ 6.6 140.5 +  44.1%

*Mean=* SD(n=4).
*Significantly different(p<0.05) from the control.

‘Significantly different(p<0.05) from the CCl,-pretreated group.
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