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Studies of Occupational Bladder Cancer by
Aromatic Amines
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i " Cases (male) Controls
Dye -
No. % No. %
Yes 7 8.5 2 1.4
No 183 o5 146 9.6
Total 20 | 1000 148 1000

Relative to 2 risk of 1.0 for no exposure=6.8, x*=8.4, p<0.01
Total -No. of patients: 394

No. of men. : 200

No. of dyers : 17

Fig. 3

CHEMICAL STRUCTURES OF BENZIDINE AZO DYES
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Labeling Index of Bladder Epithelium by 3H-thymidine
in Mice Treated with Benzidine-Based Dyes
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Fig. 7
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Quadratic Regression Curve of Mutagenic Activity
of Urine after Smoking
Healthy Smokers and Bladder Cancer Patients

=== Healthy smokers

10 4 === Bladder cancer
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12 A=G @, JBT44 Tit AnT DAZREREES
LTWwaEW) TEMFERHS AT L. )W) L
PRI ENT, T HidFED "Naturey ([CHLAZE S
ATTITEDL. Z L7 5 Aaronson A% T h %
By EVWHTET, HEIE,P2EIIITBLAD
L. SEBBREE SO L EHQEIZEIT (B
W), HIRF3ESLVBS AT 2R, ERTRA
CHFELTVSRTY. BYHERICBIT2
proto-oncogene DiE AL, EBRIIKAPHEREL T
W BRESADERIEE TIE, ras EHD gene D61
FHO codon DEKERN DY, THAHERHZ b
DTHIFEDP LTS L9 %2, &b ALEREY
BEXRZNMEH L TELZDTHAL ) ) L HIi—
AEEERT L. CNTREFHATELLES TS
DELH, £)TIRLT, BREFDOHEICIIHE
PIOBALLHOEREDVRONTEA.

HEDIT) SLEWREMLLTEE LT, £EFRE
BN ) EL W EHITARY £ L7 Loss of
heterozygosity (LOH) % FIfH L COEIGIEEZF %
BELZDIITHYILT, THvo72gakot
AU LEHMECTFEENRESZE>TWANS
RoTHIT L. THEPHEKAE SAHLTR T
AhFLizidhEd, Z0OL X2 ps3 IKEBLTL
2D OPDOEEDDHY TY. 1 DOKREZEH
3, ETORBZEOHFHIZB VT p53 BIZFOE
ENRONBEN) T E. TP LBEREBEDHEIC
i, grade EMALT HITHE-T, F 72 stage PHED
K-> T ps3 PEELZEI LTV S2HELTES
(Fig. 19) W) ZEeDFREICE-EDLTBY T ¥
DT, MIZSTHBE p53 2 EFMIILAHI LW Z
ET, WHALRTHEDPLMEZIED TV 5 28RTT.
19934F ) Science N FEMK (Fig. 20) 12 p53 : Molecule
of the Year L W) R LA T L7225, Zh o0
TRENDFALDFEITIE p53 DEEMNROLNDL Ewv
T EERLTVET. A genetic key to cancer &
WTHh Y.

p53 GENE MUTATION IN
BLADDER CANCER

Histopathology

p53 mut/ total cases

Grade 1 0/9 (0)
2 4/20 (20)
3 13/17 (76)

Stage pTa (ARN(V)]
pT1 5/17 (29)
pT2-4 12/18 (67)

Fig. 19
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Fig. 20

p53 Gene Mutation Pattern in Human Cancers

Tumor Mutation Possible carcinogen

Benzo [ a ] pyrene

G:C—>T:A Crooking)

Lung cancer

Hepatoma G:C—T:A Aflatoxin B

Skin cancer (C—C) It

G-—G A-A

) U —V exposure

G:C—A:T at (spontaneous or

G : = Sl
Colon cancer CpG site enzymatic deamination)

Fig. 21

pS3 I LTIEWnA VAR LR D E LR E
b, BEOBEBETIL, 202 R LET. 31
DU, BEWE I p53 O mutation D LI T K
LTWwBEWVHZETYT. DF ) HEBOREWEI
&£ 5T mutation %8I F/3F — Y IITRERE - T
HbIFTY. BIIIME, FHE, REE, KIEE, O
IV S ITKERTESTBY T3 (Fig. 21). Bkt
BLEIZAIPENVITET, TV OHMED
JERF L SRR LE L7z, =97 Tl A VI
BEZAE BT DEMB RN E ) Y IRIZEAT, U
ISR HIRDSIREE LD FIIRBEDOFITHTEE L
T, TRDBYIT% > THFBIRAOBREEZEI LI
F. L7z TURBEERTELEILE L TRFLE
BHETELLV)ZETHATY. §—o&x Vb
Aleb 2 FELOTEZFERT, BC 190041 O
Kahun ®/¥E)VRITIE D & HICMROEEAD )
9 (Fig. 22). HAA®D ) b p53 M gene mutation
FRILTW/2DIX383%, TV 7 MATIZB6%ICR S
nNE L. ZORENSY—VERNTHETE, AL
HARNDBEE 75135 AT>GC OZfbE#E I LT
T, ZOMDOEMBEELETIEI D AT+GC DIFEHE
BRERBILTVRHAPEZLLZVEV)IZETHNIL

15 19994

= B o
Fig.1.1 Hematuria as rccorded in the papyrus of Kahun

(1900 B.C.) referred to urinary schistosomiasis (a-a-a

disease).

Fig. 22

Nonsmoker Smoker
Mautation (n=10) (m=10)

G:C— C:G
G:C— T:A
G:C— A:T
A:T—> T:A
A:T - C:G

A:T— G:C

T, REVI/EAITFER-> TWBRTT (Fig. 23).
BRITFRS THB AR 5726, ZOFBUEMrMic
BRHTELRVWRLWVAVB LT A A yvIarLE
L 7z. Johns Hopkins D Z v — 7AW L72583ITH
RSN ATTITRED, BRECRHETHLHSF
DHEOEREZEHTADIC, BEWEIKL BN
FHELLEY LV 2L IChoobIiF T, SRR
B+ 2 REIE o H 5 ATT R (Fig. 24). —o iilE
AR A B L T B TIICHE S &\ seeding and
implantation &, 3 7% 4% % monoclonal FHLTF. B
9 —2i& de novo IZTETK % &\ 9 polyclonal &
TY. RETHoLBOHEEZTCWAATTITRYE
4. % L polyclonal TH 5% 5, BEWEIFRL
7oL E) THAH L, monoclonal TH 5% 5H
i, BBETETVWHEEOEEEREIRALTHA

Seeding Hypothesis Vs Field-Defect Hypothesis

Pt
EEEEEAE | e

de novo development

Depe. ol., Ryots Ui

Seeding & Implantation

att

Fig. %4
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Case #23
p53: Codon 195, ATC— ACC ,,_.231_._\
NORMAL 23T 23RT1 23RT2 | NSNS
A_GCT AGCTiGCT AGCT
e _—- - -
=
a |

é‘é';-

Dier nd . Rygacs s

case tumor opdate codon base change

10 BT 1991.4 246 ATGtoGIG
utr 1992.6 246 ATGtoGIG

ATC to ACC
ATC to ACC
ATC to ACC

23 RPT 1991.4 195
BT1 1991.12 195
BT2 1992.12 195

30 ur
BT1-3 1991.5 183

1988.4 183 TCAtoTGA

TCAto TGA

72 RPT 1992.4 257 CTGtoCCG
BT 1993.2 257 CTGtoCCG

Fig. 26

&, ZHOVIRRAELTCARTT. £)LTAET
&, ZoJERNE (Fig. 25), 19914 4 A i grade 2,
pT2 DELEHZSTEERESHBRF LTV L.
& T AHA19914E12A & 19924128 ICEMIEE VS H R L
Joiedd, BEYBREZITVE L. Tho 2L
%, &% p53 BIEZF D mutation YR LHN, LHd
U codon LA UHEHAEREFEILTCWE LA §
hLELEBHASROP 72T ETHYEL
T, ZD3DDFEED origin 1&1 2 T&H%, monoc-
lonal THBHEWVWH)ZEDFIRICLBRTHY 7.
BRO—F L) DIXERRIICIEL 2 o EEZ LN
BZUWHEVWLDTH Y T3, FERLERNI 4615 I
L7225 (Fig. 26), T 4#13XTT codon NDER/Y
F—VHFE—THYF Lz 72o7c4BITTIFED,
JFZEIZ LT Tancety IZED F L7256, $CHELL
NESTOERATBYET.

LA 5iE, p53 ® mutation B I LTWVH DI
high grade 2%\ 2%, BEBEE OB E IR I
low grade, papilloma IZIEVH DTHEHREL TS
Tz, it polyclonal 2°% LAL7a\WTId%
W) KSR TE Y. DRI 2272
R DI VATTIThE D, SEFIIR/ITHTFE
T3 %5, microsatellite @ alteration % f# > CTHEERES
Mizoh 3L, ombl (Fig. 27) TREEEH 3 H
BE LA 8ONDEHENTETBNIY. £D8OD
&% D microsatellite alteration % F~hiL, ZTEDS

Identical Microsatellite Alterations in
Mulrifocal Low-Grade Superficial Urothelial Tumors

Ni123456 78

1 : March 1990
2-6: March 1992
7,8 : July 1994

Xpaze Lnirarsily

KEBEL LA allele HRPBG2BRTTITAE
b, MLIBLBMALED allde BH < 9q IH B
tumor suppressor gene 72 & B DTTH) KR -
TENET. 2HIVHBRIEEZDHERII2D 7 FS
DL ET. LadIoEMIRINEEREKED
allele T % [ #k 72 microsatellite alteration A%#2 Z -
TBNETOT, 4DTRFTD 1 DR TRV EER
D—HITRI LLVEVSHI T LETT. TIHIVHIALHIZ
ED b low grade DEREMBEREZICOWTY
seeding, monoclonal DT AL TITE HDTIdL%
WHL W ZEEREEZDICE-TBYET. %29
R o TRERE L —HIIREILIZL-TIH) o
CEBRHENTELDITTT. TLZDATFAF
(Fig. 28) TR T ¥k, B L ) Did dissociation
BEFTEIY, KRWTIRE AN invasion L,
locomotion #%#2 Z - C, attachment, re-invasion,
% LT colonization 52 A1 &b, seeding & \»
9 D% dissociation, locomotion, attachment, col-
onization LYV Lo TWVET. -T, Thi &
INTTOy 7T 5 LIINVBREZBLETELDT
Bnwhw) 2T, B, REREMPHFEL T
HETAHREEBRVET. ThIRAOEET TICHICE
WERATLZ.

EZATRPOHKBEMRIZIE, L TEALAE
HLTW AR, ChArLEICES L) RMlETIEZ L
T, %Y vivid ZHRSSCEINTHEY. 20

_METASTASIS
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Short-Term Culture of Exfoliated Cells
Jrom Urine of Patients with Urothelial Tumors

Day 14028

znnuny-

ﬂnﬂm

./
c/,.'
L&lllm

(> 10 cells per flask )

Fig. 29

RIZEBL, BE HEIPLERZ-TIDL)RIR
hHIBEARE DE S EREHLL E L (Fig. 29).

EE4BBCROPMBEESRON, 14BET
confluent growth DREEIZZ D T3, FEFICELN
EZ LI, BEANKRT V74 7 ORERIHEIME
ENRS HN, T sufficient cell growth (10° HLL
EoMfaiEdE & ER YT BH) BHIBBICARLNE L
(Fig. 3). %7:, RELEER O 5 IEHITIiER60%
I sufficient cell growth 2582® 5N 5 L\ FHERAT
BohT LA, PTLERRBEZFOBEIZIE
100% i FIEAMIREE %, 88% (2 sufficient cell growth
PERIDEV) LGP E LA (Fig. 31). Zh
BREFBIENGERTLL. BEREEGH R OB
FNEZRELEIBERVDHEHNEVH T LT follow LT

A %3 & (Fig. 32), sufficient cell growth # iZ in-

Cell Growth Potential of Urinary Exfoliated Cells
Total

Primary Cell Sufficient Cell
Outgrowth Growth
N N % N %

Pts with tumors

129 112 86.8 * 21/ 59.7 **

Healthy volunteers

53 29 54.7 * 1 13.2 **

* #%p<0,0001

Fig. 30

Correlation of Tumor Location with the Success Rate of Culture

el T

Bladder 113 99 (87.5%) 67 (59.3%)]

Upper urinary tract 2§

25 (100% )

22 (88.0%)

* primary oufgrowths : identification of islet-like cell colonies grown in the flask
* adequate growths : more than 10° cells per flask just before first passage

* P<0.005

Fig. 31

15 19994F

Intravesical tumor recurrence and cell growth potential of exfoliated cells
in patients with superfical bladder tumors
n n

o

&
m
&
54
]

Re

)+ Breslow: p=0.0053,  Log-rank: p=0.012
i T T T T T T

10 5 DIz 30 5
Months After Surgery

Fig. 32

p53 immunochemical staining

Surgical Specimen Cultured Urine Cells

Fig. 33

sufficient cell growth B IZHRTIEBREEIT - LK
V, THRDLERLE RoTnAH L) Z L5
DF L7 F72, p53 B TIEFMAERRAR b RPH
MM EROEINEITL (Fig. 33), 77U~
FLyVEREVET EEGHBIZE RIS, EEHRE
BEBICEDSTLI ENTETT (Fig. 34). 2D
L9z, FRENIRHTELMB2FE-TRLLE
BrEDDHIEPTREILL > TS F L.

BT, Z0 L) RME % B WT telomerase &t
TRNTCAHE L, THELOL S KEFEFHROSEH
HEICERE S ) 3. Zhik, EREdis sz
THEIIEBEERDOEKRIZH S telomere DNA HYE <
Bo TV 7DIIHREKICR Y HH 5 LEbhTW
ARTHH 3. AFEMEE HEMELTIX, telomere
DNA DEMEIHEZ 52 \WE 9127 % telomerase &

Fluorescent staining with acridine orange
on cultured cells from urine

Patient with bladder cancer

Fig. 34

Healthy volunteer
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BTadHbLELNTEY, 199442 Kim 513, 100
B @ transformed ¥ 7z it cancer cell line T telo-
merase {EHEDNT LA L10%EL BB LT BE WD)
BREBEL VI, ERERFEETLE. Lo
HRALRSTHLILVWIDTINER Y ET L,
FEBEE AR Tid100% % < telomerase {EMHATEMET L
7z (Fig. 35). 7=72L, BHIIAREATT 284+ 1
BIZZVTEEDORBE EREIC D telomerase {EHEDERD 5
NI L7 61, RPHBEAD telomerase (&
ZRANDLZEIZL WHEBENRIBEOBMIAITTELDT
B2WhEEXTCRTAI LA S, BENEES
DERIER D 5V IFEEE R TEHZEIZ telomerase &M
BRHODLNFE L7z (Fig. 36). 5%idd o LEKEHT
BEHIRETENE, FEREMNLBETEL LTEE
WERTRZVWALHFLTBY 7.
FEFICEITRETRELE L22S, Bfib b 1 ) &4 T
1Bz b T L. EXTAHAITTE, BPERIR S
THBALTERIVEDEVATL DL & —HIZWABWN
HRMFEERC S TERT L. 727, wobZEZTHE
FTIER, PRYVEREZE L V) DX, William

Telomerase Activity was POSITIVE:

in 98 % (41/42) of BLADDER CANCER

in 13% (1/8*) of NORMAL UROTHELIUM

*including normal lesions diagnosed under cystoscopy

Kyoto University

Fig. 35

Sensitivity & specificity of various telomerase analysis
and cytologic examination

Procedure Sencitivity (%) 95% CI Specificity (%)95% CI

Telomerase activity
Tumor tissues 98 [41/42) 87-100  88[7/8] 47-100
Exfoliated cell
Void 55 [23/42] 39-70 ND ND
Washing 84 [36/43] 69-93 100 [12/12] 74-100
Void or Washing 89 [40/45] 76-96 100 [12/12]  74-100

Cytologic examination 42 [19/45] 28-58

99 [125/126] 96-100

Kyoto University.

Fig. 36

Science, Art, Humanity

% iE

Efr AR (=)

CKputr Lo

Fig. 37

Osler IATI0ERICE -2 &2 Rz Zz 0@ &
LRBE L TBHRTT A, “Science” &, science
WZEITWA skill T bbb “Art” &, ThAr b
“Humanity” »5H Y Lo TWnHEEXZTBY .
HiZWA0ALRIIRE R > TRE L. BIZEKRIS
BIZEDE VS LIEFFICFEFLICHIZETITRE
b, HADL ) REBRRRSR AL V) DIZET
POEEMETIIS &Y SR ITRITVIT L VWEERZT
B IYT. ZEfTORBRBEBREZEBEZOEER
BETIE, 21 DGR & “Science” & “Art” &
“Humanity”, & % & social economics, % 9 29
HA SR THEELOTYTY, B & EME ABH,
HEE, CREFBICTFoTEZTWD2R2ITNEIR L%
WEBSTH Y $Y (Fig. 37). Science b HEREH3E
PHEEVWE LA, b4 L “from benchside to
bedside” % V2 LA TWTER L. HBHEIE
312 bedside 7*& benchside 12, T W5 T L i H
WEZRNS, MRDIHOHFETIELLT, HHE
Lo AlFHobDERLoTHRLVEVS) Z LR,
WASETHLTEYE L. BERDOATA R, BED
25 9 7 TERINPDIZH - EABY I, EH
BEUFIIREZO%BIITE-TETL W),
CICHHBAREER, B BITHEM, RehThERo
HBRELBAB KA, AMEICZZ 60T L
T, B3I CHRELIBARELILENTELI LS
MIIKREERICE-TBY 7. AEOHE, 2hd
BB IRADEGET—HIIRL > TELFEE
IO HLEHOELETTC, KEORKZHEERTEDY
TewEBRWE T, &) bHvEEREREZ T THRLI,
SBMIPERLEZATIE—ADERY LEWTSB
METEWALBVwET. EH)LARBIIEYEE) T8n»
F LA (AF).



