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Potential for cancer diagnosis by porphyrin determination after S-aminolevulinic
acid (ALA) administration
—Establishment of a Porphyrin Determination Method—

Masahiro Ishizuka,” Yasunobu Ueda,” Satoshi Utsugi,z) Shu-ichiro Ogura,” Masao
Kondo," and Ichiro Okura®
1) Cosmo Oil Co., Ltd.,, 2) Department of Neurosurgery, Kitasato University School of Medicine, 3)

Tokyo Institute of Technology, 4) Tokyo City University .

Summary. Ogura et al. reported that the porphyrin concentrations in tumor-bearing
mice were found to become significantly higher than those in normal mice when
S5-aminolevulinic acid (ALA) was administered to normal mice and tumor-bearing mice
and then the porphyrin concentrations in the blood and in the urine were determined
with lapse of time[1]. The results suggest the potential for cancer screening with ALA
administration. In this study, in order to apply such screening to humans, we examined
conditions in which the ALA concentration and the concentrations of porphyrins,
including porphyrin isomers, such as uroporphyrin (UP) and protoporphyrin IX (PPIX)
in human blood and urine can be determined. Accordingly, we have established a
porphyrin concentration determination method that allows separation and quantification

of porphyrins. The method is reported as follows.

Keywords: plasma, urine, porphyrin, S-aminolevulinic acid, high-performance liquid

chromatography

Introduction

Porphyrins in plasma are important for diagnosis and differential diagnosis of
porphyria. [2] Recently, Ogura et al. reported the potential for cancer screening by
determining porphyrin levels in plasma and in urine after ALA administration to mice.
[3] Determination of porphyrins in biosamples has significantly advanced with the
advent of high-performance liquid chromatography (HPLC). Kondo reported that
protoporphyrin IX (with the number of carboxyl groups being 8 to 2) can be separated
and quantified from uroporphyrin using the HPLC method. [4] However, there are still
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