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ZER S OMEBE (J230) : The specificity of conventional urine cytology for bladder cancer
is high, whereas the sensitivity toward low—grade/low-stage tumors is unsatisfyingly low.
In this study, we developed a fluorescence urine cytology system and a protoporphyrin
IX (PpIX)-specific fluorescence positive cell detector based on the mechanism of
photodynamic reaction of intracellularly accumulated Pp IX that is induced by
5—aminolevulinic acid exposure. Clinical feasibility of fluorescence cytology and the
fluorescence positive cell detector was examined by using urine samples from bladder
cancer patients and bladder cancer cell lines comparing with conventional cytology.
Besides, we investigated significances of genetic alterations of chromosomes 9 and 17
and FGFR3 of tumor cells in urine specimens. Consequently, the PpIX—-specific fluorescence
positive cell detector, as well as fluorescence cytology, could detect fluorescence
positive cells more sensitively in patients with low—grade/low—-stage tumors when compared
to conventional cytology. Meanwhile, the genetic alterations of shedding tumor cells in
urine were highly detected and fluorescence positive tumors included chromosome 9 loss
most frequently, p53 loss in high—grade tumors, and FGFR3 mutations in low—stage tumors
in incidence order. Peptide nucleic acid real-time PCR clamping or pyrosequencing could
detect the genetic alterations even in less shedding cells sensitively. We are currently
promoting the system version—up by adopting micro—electro—mechanical systems for cell
sorting and a micro—PCR plate for gene analysis to develop a more practical workstation
utilizing the above high through—put micro—flow channel systems. The availability for
other fluid samples such as ascites, sputum, or blood is also promising.
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ALA-induced fluorescence-positive cell detection

In vitro incubation

Urine samples collected
before 5-ALA
administration

In vivo incubation

5-ALA solution collected
after 2-hour
intravesical storage

Centrifuge (1500rpm X 5min)

Re-suspend the sediment in serum-free
culture medium with 5-ALA (200pg/ml )

Incubate at 37°C for 2 hrs in a dark box
|

Fluorescent microscopy |
|

T24 bladder cancer cell line
(positive control)

PpIX-specific fluorescence-
positive cell detector
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Protoporphirin IX-enclosed giant liposome
in the size similar to human urothelial cell
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The samples, at least one locus on each chromosomal arms showed heterozygosity, were analyzed.
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