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WFZERC RO EE (3530) : We evaluated the feasibility of photodynamic diagnosis (PDD) using
S5—aminolevulinic acid (ALA) for detecting of prostate cancer (PCa) cells in the urine
obtained following prostate massage. Urine samples were collected from 138 men performed
the prostate massage (attentive digital rectal examination) before prostate needle biopsy.
Urine sediments were exposed to 5-ALA (ImM) for 3 hours and cytospun onto glass slides.
Protoporphyrin IX (PPIX), which is the metabolite of 5-ALA in the heme biosynthetic
pathway, was observed using the fluorescent microscope (excitation filter 380-420 nm,
emission filter 630 nm) as a positive signal of cancer cell. Any fluorescent signal in
the samples was evaluated as positive. After histological diagnosis, the results of
5-ALA-PDD were compared with the histological diagnosis. Prostate cancer cells were
successfully visualized by the PPIX. Of the 81 cases with biopsy—proven prostate cancer,
60 were evaluated as positive by 5-ALA-PDD (sensitivity: 74 %). Although 57 cases were
diagnosed as no cancer with biopsy, 17 5-ALA-PDD positive cases were detected

(specificity: 70 %). The positive predictive value of 5-ALA cancer detection was 78%.



The proportion of 5-ALA PDD positive in the patients biopsy—proven prostate cancer was

increased to 68% in Gleason score (GS) 6, 74% in GS 7, and 83% in GS 8 to 10, respectively

(p=0. 07). We have successfully demonstrated that PPIX in urine sediments treated with

5-ALA could be detected in the PCa patients.

Furthermore, pathologically, the higher

Gleason score was associated with the larger incidence of 5—-ALA-PDD positive. 5-ALA-PDD

positive cells might indicate how malignant the prostate cancer cells in the urine

obtained following prostate massage are. So this harmless cancer detecting system appears

to have the useful clinical application.
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@ Quantity the fluorescent intensity with the microwell plate reader

Infinite M200Fro

The samples lreated with 5-ALA was evaluated as positive when the
----- tints ty was istically stronger than the untreated

ones using unpaired t-test.

[ (2 Observe the same samples using the fluorescent microscope

IR HT K DT Tl 630nm & B —
2712, 5-ALA ALERAAAG & AALEEARARIZ 35T
PPIX [5G PEA
fia Z [FlE T X TV D RN R S e (X

HOLTEE OFRE 2D, B

3)e

5O 2 O 18 HAR B O I\ AT I X D
{bix. N ERHT X 2 6 1 F2 WGt

DEBNAREL IpoT=72, £ HBIC
L7z,

=
wraﬁﬂiﬁﬂ

X 3

—4—ALA-
~W=ALA+

HATREE

K (nm)

X 5T, PPIX BHIEAM AR 23 B 7R H MR C
HOHMERLE LT, ZNHORIENS mRNA %

fH U, RT-PCRYEIZ X 0 | — AR R
HLRRPIC R B ERD B4 5 PSA DREBIEDAH
e 2 ST L 7=,

M 41RT & 912, PSA OFBEEIZIL, M
K CTEARBD T, PSA BHAMRSNZZ
T, Al b, MIRWNICHISZIR ()
JANREENTNDZ EDRE ST,

X4

Varidation of the expression of PSA &
GAPDH by RT-PCR

100 base ladder marker

O 0 o @ O WwEeh OO = oM
ot = I T R B e O s DO o . "+ TN v S S v )
% Qe e S5 Q99 9g pe g
O w3 M M oM o M o B
gsmmmmmmmmmmmmmg
£ &£ae 0 nooaoa 0 ooo o

GAFOH

PSA

l
. |

L EIOHFFETIL. androgen-regulated gene
D 1-2TdH5H TMPRSS2 & ETS gene family @
1 5T 2% ERG DBIEFRE DR & BHF IR
BENBRALDL G, BRI Th o7z, £72,
PPIX BB PEMINE 692 PSARS KM A - F

YA KD EPEAITEBRAT TH o
7o



(2) BN~ > P —VHBRICH BT PPIX
BR AR O BRARH R RICE T 2%

RAITST 98 B~ — 7 — C & 2 Bl ST IR
Pus (PSA) DRFEEME. b 2 VIEHTLRIE
A FEE2IC & 0 RINZ RIS RS 2 filn S u7= . Al
ST EE VN OFE BN R L, Fil S e e 72 22
DI=DOIZ, BISLREHER ZAT > T BE Z x5
& L7z, 209 BAR CHAR I TS I
WREH SN BE 2GS HWT L, fESh
IR To B R & LT,

BEBRIROMLELTIX 5 1ZRT,

X 5
Material & Methods (1%!)

urine i
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./mvided half

ALA(1mM) exposure:37°C 2 hrs ALA(-)

Centrifuge @ 3000 RPM for § min
Remove supernatant
Add 60yl PBS and put half on slide glass
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| Observe using the fluorescent microscope
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Patients Background (1s%)

Total Cancer Non-cancer
(n=138) {n=81} n=57) Pvalue

mean=5SD mean =50 mean =50
Agelyears) 69.6+6.9 71.0+7.3 67.4+6.1 0.002
PsA(ng/ml) 3194881 50541219 86+48 0.002
Free PSA(ng/ml) 9.6+69.7 6.4%+14.9 1.3+0.75 0.008
FfT(%) 15.9+7.2 16.0E7.0 16.7£0.62 0.679
PV (em®) 33.9+16.7 31.0£145 40,1190 0.002
T2V (em?) 17.5+13.4 15786 2194191 0.04
PSAD (ng/mlfcm?) 1.3%47 2.0%6.0 0.26+0.19 <0.001

Mann-Whitney test
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Comparison cancer detection ratio by PNB with PDD
observed under the fluorescent microscope

Prostate needle biopsy

positive negative
ALA positive 60 17
ALA negative 21 a0

Positive predictive value 77.9%
sensitivity 74.1%

specificity 70.2%
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Results of 5-ALA-PDD in PBx (2)

PHB positive |

PHB negative

PSA(ngmi)
No.04 3 | ALA:posi.neg@ (100%) | 1
Mo 4410 | 37 | ALA:pos2T. neg 107 3%)

ALA:posO.neg 1
ALAzpos 8, neg 18(33%)
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No.10.1-20 14 |ALA:pos 11.negd  (79%)
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BLA:posd, neg 10 20%)

No.20.4- | 20 | ALA:pos id.negh (70%) | 2 ALA:pos O.neg 2
Mmﬂmon‘kmrﬁ]
[ 25 ALA:pos 17, neg® (68%)
7 n ALAIpos 23.0eg8 (T4%)
8,9,10 18 | ALA:posi5.negd (83%)

P-value 0.0774 1” testfor trend
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