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Development of photodynamic diagnosis and intra-operative navigation system for
oral cancer using 5-ALA
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Absorbed extracellular 5-amynolevulinic acid (ALA) is metabolized to
protoporphyrin (Pp ) which exhibits red fluorescence excited by bluish purple light. Utilizing
the property that cancer cells intracellularly accumulate Pp , ALA was topically applied to the
patients who was clinically suspected superficial oral cancer, then observed red fluorescence using
newly developed mobile detection device. X (red) element of chromaticity in the digital images
obtained from the device were measured. ROC curve drawn by the mean value of X element in each
lesion could discriminate moderate dysplasia and more from mild dysplasia or non-dysplasia with high

sensitivity and high specificity.
Some of the cases were examined immunohistochemicallx usin? antibodies against PEPT1 which
transport ALA into the cytoplasm, Dynamin and ABCG2 which play roles of transportation of Pp

¢oweger, the difference between dysplastic epithelium and surrounding normal epithelium was not
ound.

5- IX PEPT1 ABCG2
amin

Dyn



- (5ALA) (PDD) 1,2) 3,4)

ALA
IX(PpIX) 405nm 636nm  705nm
PplIX Pp
1
5)
Pp
S5ALAZ FLV= 4R W RIEZ BT (PDD) ?
295 FhAZSK
2 2
&
B MBRMPPIXE | | PpIXFER |
1 5ALA PDD
5ALA
5ALA
5ALA Pp Pp
405 nm
635nn
2
40 1
% S5ALA
Eye-Scale one software (I-System,
Tokyo) X Y

20 60

SPSS ver.25
ROC



5ALA peptidetransporterl (PEPT1) Pp
exocytosis Dynamin Pp

transporter ABCG2

B & 40
Bt 18
= 22
F & 30 ~ 85
(FF19: 66.3)
- 72
= 21
AREE 6
B 10
FE MR 3
1
S ~
Topical PDD
application
of ALA
1hr

diagnosis

{ Histopathological J

ALA-PDD

4 30 PDD



20 60 X
Y X Y
X/Y
X/Y
ROC
X/Y
0.46 0.45 0.99
96.6%
SALA 6
SALA Pp
Pp transporter ABCG2
Pp exocytosis
Dyamin
1
6,7
PEPT1 Dynamin ABCG2
Pp
« )

7 PEPT1 Dynamin
ABCG2

PEPT1

2 - p—
96.6 98.3% 15 ¢ 8 o
—— @ 8 °

08

* ; * ¥
0.6 -

¢ ® @ Cutoff : 0.46
04 ®
0.2 ® ‘
0
SCC CIS Severe Moderate mild others normal
O ERIERMR #P<0.001 vs normal
Y%

0.8

*

*
o x * O
—O A4
04 ——_._ ° H ° Cut off :0:45

0.2
0
SCC CIS Severe Moderate mild others normal
Ot RERK #P<0.001 vs normal
25 XIY

Cut off :0.99

° _ijzgzgi;i:
05

0 SCC CIS Severe Moderate mild others normal
O ERERMAK #P<0.001 vs normal
5
Pp PEPT1
Heme FECH

SALA

Yuya Kitajima, et al. SCIENTIFIC REPORTS (2013) £ U #iF

6 BALA

Dynamin ABCG2



1) Norico Kawai et al. ABCG2 expression is related to Low 5-ALA photodynamic diagnosis
(PDD) efficacy and cancer stem cell pheotype, and suppression of ABCG2 Improves the
efficacy of PDD. PLoS One May 13;13(5):e0216503, 2019.

2) Kaneko S et al. Fluorescence-guided resection of Malignant glioma with 5-ALA. Int
J Biomed Imaging 2016:6135293, 2016.

3) Kutwin P. et al. Photodynamic diagnosis and narrow-band imaging in the management
of bladder cancer: A review. Photodynamic Laser Surg 35(9):459-464, 2017.

4) 5-aminolevulinic acid
JJSLSM 30(4):399-404, 2010.

5) Leunig A. et al. Detection of squamous cell carcinoma of the oral cavity by imaging
5-aminolevulinic acid-induced protoporphyrin fluorescence. Laryngoscope 110:78-
83, 2000.

6) Yang X. et al. Aminolevulinic acid-based tumor detection and therapy: Molecular
mechanism and strategies for enhancement. Int J Mol Sci 16:25865-25880, 2015.

7) Kitajima Y. et al. Mechanistic study of Pp  accumulation using the JFCR39 cell
panel revealed a role for Dynamin 2-mediated exocytosis. SCIENTIFIC REPORTS 9:8666,
2019.



71

2019

19-25

DOl

64

2019

2019

74

2020




K. Satomura, S. Tatehara, T. Sato, M. Fujinaga

Development of novel fluorescence diagnostic method for the detection of early oral cancer
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