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Effect of Lead lon
on the Hepatic Xanthine Oxidase Activity in Vitro

Keun Huh’, Uk-Seob Shin, Sang-Hoon Lee and Won-Hyo Ann
College of Pharmacy, Yeungnam University, Kyungsan 712-749, Korea

Abstract—This study was done to determine the effect of lead acetate on the activities of the hepatic
cytosolic xanthine oxidase and aldehyde oxidase which were well known as oxygen free radical gen-
erating enzyme in vitro. Lead ion accelerated the formation of lipid peroxide and the increment of xan-
thine oxidase(type O) activity and the type conversion ratio from xanthine dehydrogenase to xanthine
oxidase dose-dependently. But xanthine dehydrogenase(type D) activity was decreased. Aldehyde ox-
idase activity was not changed by lead ion. These data suggested that lead-induced cellular toxicity
may be concerned partially with xanthine oxidase mediated lipid peroxidation.
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Dase(mM) of Pb(Ac).
Fig. 1 — Effect of lead acetate on the hepatic lipid perox-
idation in vitro.
The assay procedure was described in the ex-
perimental methods. Values are mean+SE for 3
separate experiments. Significantly different
from control (**: X0.01, ***: FX0.001).

Table I-— Effect of lead acetate on the hepatic xan-
thine oxidase activity in vitro

Concentration of Specific Activity’

lead ion(mM) Type O Type D+O
0 0.37+0.02 2.91x0.21

1x10° 0.40+0.02 2.78+0.21
25%10° 0.43+0.03 2.74+0.19
5x10° 0.47+0.03" 2.75+0.20
1x10" 0.49+0.02** 2.53+0.17
2.5x10" 0.52+0.02"** 2.60x0.19
5x10" 0.57£0.02*** 2.54+0.18

1.0 0.61£0.03"** 2.49+0.17

The assay procedure was described in the experi-
mental methods. Values are mean=*SE for 3 separate
experiments. Significantly different from control(*: P
<0.05, ™ P€0.01. **: PX0.001). *: Uric acid nmoles/mg
plotem/mm.
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Fig 2 —Effect of lead acetate on the hepatic xanthine
dehydrogenase activity in virto,
The assay procedure was described in the ex-
perimental methods. Values are mean+SE for 3
separate experiments. Significantly different from
control ("1 PX0.05).
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Table II— Effect of lead acetate on the type conv-
ersion of hepatic xanthine oxidase activity
in vitro

Table IV — Effect of lead acetate on the lipid perox-
idation and xanthine oxidase activity and
type conversion in vitro

Concentation of Type Conversion Ratio

lead ion(mM) (%)
0 12.7+0.83
1x10% 14.4+1.10
2.5x10* 15.7+1.17
5%x107% 17.1+1.08*
1x10™ 19.4+1.31**
2.5x10" 20.0+1.21**
5x 10" 22.4+1.37***
1.0 24.5+1.23***

The assay procedure was described in the experim-
ental methods. Values are mean*SE for 3 separa-
te experiments. Significantly different from control
(*: P€0.01, **: PX0.01, ***: P<0.001).

Table III— Effect of lead acetate on the hepatic al-
dehyde oxidase activity in vitro

Specific Activity
(Pyridone nmoles/mg protein/min)

Concentration of
lead ion(mM)

0 1.30+0.08
1%x10* 1.34+0.10
1x10° 1.36+0.07
5x107 1.42+0.07
1x10* 1.48+0.11
5x107* 1.57+0.08
1x10" 1.63+0.07
5x10" 1.52+0.08

1.0 1.49+0.09

The assay procedure was described in the experim-
ental methods. Values are mean*=SE for 3 separa-
te experiments.
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Parameter Control Lead ion (1 mM)
LPO? 12.57+0.80 27.19+0.94***
X0 0.37%£0.02 0.61%£0.03"**
XDY 2.54%0.18 1.88+0.16"
TC(%) 12.70+0.83 24.50+1.23***

The assay procedure was desdcribed in the experi-
mental methods. Values are meantSE for 3 separate
experiments. LPO: Content of lipid peroxide, XO: Xan-
thine oxidase activity(type O). XD: Xanthine dehy-
drogenase activity(type D). TC: Type conversion ratio
from xanthine dehydrogenase to xanthine oxidase.

a) MDA nmoles/g of tissue, b) Uric acid nmoles/mg
protein/min. Significantly different from control

(*: P<0.05, ***: P{0.001).
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