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Pharmacokinetic analysis of copper (II) -trien complex in rats

- metallokinetic analysis by BCM-EPR method -
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Copper (Cu) is an essential trace element and constitutes the active center of the redox Cu-
enzymes such as Cu,Zn-SOD, ceruloplasmin and cytochrome ¢ oxidase. Wilson disease, which is a
hereditary disease due to defect in the metabolism of Cu, has been shown to be caused by excessive
accumulation of Cu in the body. Chelating ligands such as D-penicillamine have been clinically used to
treat Wilson disease in terms of removing endogenous Cu from the body. Triethylentetramine (trien)
is now administered to the patients because of its lower side effects. Although pharmacokinetics of
trien has been investigated by many researchers, the disposition of Cu (II) -trien complex and in vivo
stability of the complex are insufficiently examined. Thus, we tried to elucidate the relationship
between the chelating effect and global disposition of the Cu-complexes.

Electron paramagnetic resonance (EPR) is available to measure the paramagnetic compounds in
biological samples. We have developed the in vivo blood circulation monitoring-electron paramagnetic
resonance (BCM-EPR) method to analyze the EPR signals due to paramagnetic metal ions and stable
radicals in real time. We report here the results of the BCM-EPR method which was applied to evalu-
ate the disposition of Cu (II) states in circulating blood after intravenous administration of Cu (II) -
complexes to male Wistar rats.

EPR spectra due to Cu (II) species were obtained in the circulating blood, and metallokinetic para-
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meters for them were estimated by using the compartment models. On the basis of the results that Cu
(II)-trien considerably distributes to peripheral tissues, and after then re-distributes to the circulating
blood as the complex form, we conclude that the stable residence of Cu (II)-trien in the blood and tis-
sues relates with its higher stability constant (logKp=20.1) and coordination structure (N4 coordina-

tion mode and distorted square-planar) of the complex.
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Fig. 1 Clearance curves of Cu (II) state in the circulating blood of rats monitored by BCM-EPR method.
Rat received intravenous injection of Cu-dien (upper) or Cu-trien (bottom) at a dose of 100 gmol cop-

per/kg body weight under anesthesia (n=3) . EPR spectra were measured at room temperature.
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L7288 (D) &L — b L28IC, 8 0D kL LCRBRMBFICHESATLI L 2RRL TV A, §iK
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Fig. 2 Schematic representation of metallokinetic analysis of Cu-complexes on the basis of com-

partment models.
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