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BFEATEEA WREEE | ALA : 75~150 mg/H BET 1 BRI Rt 2 3
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Abstract

with Atp7b of the PBMCs.

The Long-Evans Cinnamon (LEC) rat is an animal model of Wilson’s disease. The rat has a mutation in the copper |
(Cu)-transporting P-type ATPase (Atp7b) gene that is homologous to the human Wilson’s disease gene, ATRP7B. The |
LEC rat shows all of the biochemical features of the disease. In this study, we focused on the expression levels of |
mutant Atp7b mRNAs in the peripheral blood mononuclear cells (PBMCs) of the LEC rats. Using quantitative real-time |
polymerase chain reaction (quantitative RT-PCR), we analyzed the expression levels of Atp7b mRNAs in the PBMCs |
cells of both the LEC rats and Long-Evans Agouti (LEA) rats, the latter being utilized as a control for the LEC rat. At |
the ages of 5 and 8 weeks, the inductions of Atp7b mRNA were manifested in the PBMCs of both male and female |
LEC rats, while their levels in the livers were significantly lower than those of the LEA rats. These results suggest the |
diversity of cell-physiological and endocrinological Cu metabolisms between the PBMCs and the livers of the LEC |
rats. Our findings indicate the possibility of a novel Cu metabolism in the cardiovascular network that is concerned |

Keywords: Wilson's disease (WND); Long-Evans Cinnamon
(LEC) Rat; Copper (Cu); Cu-transporting P-type ATPase (ATP7B);
Peripheral Blood Mononuclear Cells (PBMCs); Quantitative Real-Time
Polymerase Chain Reaction (Quantitative RT-PCR)

Introduction

Wilson’s disease (WND, OMIM 277900) is an autosomal
recessive disorder of copper (Cu) transport characterized by impaired
incorporation of Cu into ceruloplasmin (Cp) and by impaired excretion
of Cu via the bile. The disease phenotype includes progressive hepatic
degeneration and/or neurological impairment as a result of the toxic
effects of accumulated Cu in several tissues, principally the liver and
brain. WND is observed with a prevalence of approximately 1:30,000
with a gene frequency of 0.56% and a carrier frequency of 1 in 90 [1-
5]. Recently, it was reported that the prevalence for Japan, China, and
Sardinia (Italy) is higher than the general population [5,6]. The high
prevalence (1:10,000) of WND in Japan strongly supports our previous
report [7]: one WND patient at the presymptomatic stage was detected
through the analyses of 11,362 child subjects using the automated
urinary Cp assay at the mandatory medical health care examination for
3-year-old children. Our attempt was to succeed for the first time in
early and presymptomatic diagnosis of WND in conjunction with the
mandatory medical health care program at the age of 3 years.

The gene responsible for WND was assigned to chromosome
13q14.3-g21.1 [3,5]. It has been cloned and shown to encode a putative
Cu-transporting P-type ATPase [4,8-11], officially designated as ATP7B.
The ATP7B is a large molecule with many functional domains required
for heavy metal binding, energy transduction from ATP hydrolysis to
cation transport, cation channel formation, phosphorylation and ATP
binding. Recent studies have shown that the characteristic observation
of excessive Cu accumulation in the livers of WND patients can be
explained by the functional abnormality of ATP7B. However, there is a
wide spectrum of mutations in the ATP7B gene responsible for WND:
more than 350 disease-causing mutations have been identified to date
[12,13].

The Long-Evans Cinnamon (LEC) rat is an animal model of WND

[14,15]. The rat has a mutation in the Atp7b gene that is homologous to
the human WND gene [16-18]. It shows all of the biochemical features
of the disease, such as elevated hepatic Cu levels, reduced biliary Cu
excretion, hemolysis, deficiency of both ceruloplasmin and Cu in the
serum and increased hepatic iron (Fe) levels [14,15,19-25]. The LEC
rat spontaneously develops acute hepatitis at about 4 months of age and
develops hepatoma about 1 year after birth. It has been demonstrated
that excess hepatic Cu and/or Fe contributes to the development of
liver injury in the LEC rat [14,21,26,27]. In this study, we focused on
the expression level of mutant Atp7b mRNA in the peripheral blood
mononuclear cells (PBMCs) of the LEC rats at the ages of 5 and 8 weeks.
These ages are presymplomatic stages of acute hepatic dysfunction.
Using quantitative real-time polymerase chain reaction (quantitative
RT-PCR), we analyzed the expression levels of Atp7b mRNAs in the
PBMCs and the livers of both the LEC rats and the Long-Evans Agouti
(LEA) rats, the latter being utilized as a control for the LEC rat. We
compared the data between the LEC and the LEA rats and discussed
our findings.

Materials and Methods
Animals

Five- and eight-week-old male and female LEC rats were utilized,
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