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STUDIES ON FLUORESCENCE CYSTOSCOPY

—OBSERVATIONS ON THE DIFFERENT FLUORESCENCE OF NORMAL
AND MALIGNANT TISSUE STAINED [N VIVO BY ACRIDINE ORANGE—

Sadamu Nopa and Yasuyoshi NARUSE

From the Depariment of Cytology, the Center for Adult Diseases, Osaka
Shinji ITo
From the Department of Urology, the Center for Adult Diseases, Osaka

Acridine orange (AQO) is a fluorescent dye which has been widely used in a staining method
of exfoliative cytology. This basic dye has strong affinity for nucleic acid in fixed cells as well
as in living cells.

The authors have already reported on fluorescence cystoscopy for early detection of cancer
of the urinary bladder in which living epithelium of the urinary bladder was stained with AO.
Normal intact epithelium showed green fluorescence and injured epithelium showed red fluores-
cence. Malignant epithelium of the bladder showed characteristic yellow fluorescence. The
reason for this phenomenon has not been clear up to the present.

Several reports have been published concerning the mechanism of emission of green, red
and yellow fluorescence in various epithelium vitally stained with AO. These reports were
taken into consideration in the present investigation.

The interaction between intracellular nucleic acids and AO was studied based on fluoromi-
croscopy of fresh cells and non-fixed frozen sections obtained from vitally stained portio vaginalis
and urinary bladder.

The results obtained are as follows:

1) Metachromatic shift occurs in AO solution as the concentration of AO increases.

2) Green fluorescence of normal intact epithelium is found to be due to the orthochromatic
green fluorescence of the epithelial cells. It is supposed that this is due to the fact that nucleic
acid-AO complex is formed mainly as the monomeric binding of AO to DNA.

3) The red fluorescence which injured epithelium shows is metachromatic red fluorescence
of the cytoplasm. It is supposed that this is due to the fact that nucleic acid-AO complex is
mainly formed as the dimeric or polymeric binding of AO to RNA.
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4)" The yellow fluorescence which malignant epithelium shows is metachromatic yellow

fluorescence of the cells, especially of increased nuclei.

It is supposed that this is due to the

fact that nucleic acid-AO complex is formed as the monomeric and dimeric binding of AO to

DNA and RNA,

Although studies on the mechanism of emission of yellow fluorescence in malignancy are

still being carried on, the authors recommend the fluorescence cystoscopy as a useful new pro-

cedure for early detection of cancer of the urinary bladder.
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