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Summary. Using colony formation technique 
and KK-47 cell line established from a human 
bladder transitional cell carcinoma, the effects 
of 6 anticancer drugs, thio-TEPA, Bleomycin, 
mitomycin C, carbazilquinone, Adriamycin and 
cis-Platinum, were compared. On the results of 
tests performed to establish the drug concentra- 
tion required to achive a 50% inhibition of cell 
survival, carbazilquinone was chosen for the 
prevention of recurrences of bladder cancer. The 
two groups studied consisted of 56 patients (pre- 
viously untreated group) who were rendered free 
of tumours by surgical intervention and of 19 pa- 
tients (thio-TEPA failures group) who had experi- 
enced a persistent recurrence of turnouts after 
prophylactic thio-TEPA instillations and were 
presumed free of the recurrence of tumours after 
the next surgical intervention. The 2 groups 
were subjected to prophylactic combined intra- 
vesical instillation therapy with carbazilquinone 
and urokinase. In the previously untreated group, 
6 of the 56 patients (I0.7%) had a recurrence of 
turnours, and the recurrence rate after 21 months 
was 16. 7%, using the actuarial method. In the 
thio-TEPA failures group, 12 of the 19 patients 
(63.2%) had a recurrence of turnouts, a rate at 
21 months of 76.1%. A consi, derable drop in the 
recurrence rate was obtained by the combined 
instillation therapy in the previously untreated 
group. The results in the thio-TEPA failures 
group suggested the presence of a cross-resis- 
tance between both alkylating agents, and of a 
persistent susceptibility to multifocal lesions. No 
bone marrow depression was observed but an 
episode of anaphylactic shock attributable to the 
use of carbazilquinone occurred in 1 out of a 
total 75 patients. 
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INT ROD UC T IO N 

In previous papers (4, 5) Hisazumi et al. have 
studied the effect of combined intravesical instil- 
lation of anticancer drugs and urokinase in the 
postoperative treatment of superficial bladder 
cancer. An 8-year follow-up study (5) of 54 pa- 
tients who had undergone the instillation therapy 
with thio-TEPA and urokinase for 2 years re- 
vealed that the total recurrence rates at I, 3 and 
5 years were i0.2, 24.7 and 40.5%, respectively. 
One of the chief disadvantages of this therapy 
was the sporadic occurrence of serious leukopenia 
resulting from the absorption of thio-TEPA 
through the bladder wall. Since the benefit of the 

instillation therapy is to allow the use of an ap- 
propriate concentration of anticancer drugs under 

direct exposure conditions, the determination of 
the drugs which possess a stronger cell-killing 
effect on in vitro cultured bladder cancer cells 
may give a clue to improving the chemotherapeut- 
ic efficacy in bladder cancer. Although a con- 
siderable amount of information is available con- 
cerning the influence of the drugs on biomolecular 
mechanisms and on their pharmacological proper- 
ties, very little is known on the effect of chemo- 
therapeutic drugs on established bladder cancer 
cell lines. 

The aim of the present study was to assess 
the cell-killing effects of several anticancer drugs 
on in vitro cultured KK-47 cells (6) established 
from a human bladder transitional cell carcinoma 
and to adopt them in prophylactic intravesical 
instillation therapy in bladder cancer. 

MATERIAL AND METHODS 

Anticancer Drugs 

Anticancer drugs which have been considered to 
be concentration dependent in their pharmacologi- 
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cal action were used in this experiment. A total 
of 6 anticaneer drugs; thio-TEPA, Bleomycin, 
mitomycin C, carbazilquinone, Adriamycin and 
cis-Platinum were studied. 

C e l l  C u l t u r e  

The KK-47 is a cell line which was established 
from Stage A, Grade 1 transitional cell carcinoma 
of the bladder removed from a 50-year-old man, 
blood group A, in our department during 1977. 
Its growth, heterotransplantation, microscopic 
structure and chromosome pattern have been 
reported by Hisazumi et al. (6). Successive cul- 
tures were made on Ham's F 12 medium (Nissin 
Pharmaceutical Co., Tokyo) supplemented with 
20% calf serum (Igaku Seibutsugaku Kenkyusho 
K. K., Nagoya) and aminobenzyl penicillin in 
50 ug/ml at 37°C. 

Drug Sensitivity Experiments 

In e s t i m a t i n g  the  e y t o c i d a l  e f f e c t s  of  a n t i c a n c e r  
d r u g s ,  an in  v i t r o  c o l o n y  f o r m a t i o n  t e c h n i q u e  
o r i g i n a t e d  f r o m  the  s i n g l e  c e l l  t e c h n i q u e  of  P u c k  
and M a r c u s  (13) was  e m p l o y e d .  K K - 4 7  c e l l s  at  
the  130th  p a s s a g e  w h i c h  h a d  b e e n  g r o w n  in a 
s e m i - c o n f l u e n t  m o n o l a y e r  in  c u l t u r e  b o t t l e s  w e r e  
u s e d  f o r  t h i s  a s s a y  s y s t e m .  T h e y  w e r e  f r e e d  
from the glass by gentle trypsinisation and re- 
dispersed as a monocellular suspension in the 
Ham's F 12 medium at a concentration of 60 cells 

per ml. Triplicate tissue culture dishes, 60 x 
15ram (Falcon, Co., Cal., U.S.A.), were 
seeded with 300 cells per dish. The dishes were 
incubated in 5% CO2 in air at 37°C for 24 h and 
then each anticancer drug was added to the me- 
dium in serially diluted concentrations, in order 
to determine the survival of the cells under the 
direct exposure of each of the drugs. The separate 
exposure time series were done at 2 and 24 h. 
The dishes were washed 3 times with the Ham's 
F 12 medium and cultivation was continued for 
12 to 13 days to permit macroscopic count of 
clones. At the end of the cultivation period, the 
medium was discarded and the clones fixed and 
stained with Giemsa; after drying, the number of 
the clones were counted. No drug was added to 
the control series. This experiment was con- 
ducted 5 times per drug, and the mean value and 
s t a n d a r d  d e v i a t i o n  f o r  t he  s u r v i v a l  r a t e  w e r e  
c a l c u l a t e d .  T h e  d r u g  c o n c e n t r a t i o n  at  50% i n -  
h i b i t i o n  (ID50) was  d e t e r m i n e d  f r o m  the  s u r v i v a l  
c u r v e .  

Clinical Investigation 

According to the ID50 values of the 6 drugs, car- 
bazilquInone was considered the most effect drug 

and was therefore applied topically to the bladder 
in combination with urokinase in order to prevent 
the reeurrenee of superficial bladder cancer. 
The benefit of the combination with urokinase 
will be mentioned later. For this clinical in- 
vestigation, two groups of patients were studied. 
Fifty-six patients who were rendered free of 
gross tumour by surgical intervention, constituted 
the previously untreated group. This patient 
group consisted of 46 men and I0 women, with 
an average age of 62 and 59 years, respectively. 
Another 19 patients who had experienced tumour 
recurrence after initial surgical intervention 
followed by the prophylaetic vesical instillation 
of thio-TEPA and who were presumed free of 
the recurrence of tumours after next transure- 
thral resection or partial cystectomy, constituted 
the thio-TEPA failures group. This failures 
group consisted of 17 men and 2 women, with an 
average age of 67 and 64 years, respectively. 
The distributions of Grade (I), Stage (TNM- 
Classification) and multiplicity of tumours are 
shown in Tables I, 2 and 3. As shown in Tables 
1 and 3, the failures group had a significantly 
higher incidence of tumours of Grade III and of 
multifocal disease as compared with the un- 
treated group (p <0.05). A solution of 20 ml 
distilled water containing carbazilquinone ( 4 rag) 
and urokinase (24,000 NIH units) was instilled 
into the bladder cavity once a week for a 5-week 
period. This therapy was continued once a month 
during the subsequent one year. Cystoscopic and 
urinary cytological examinations and urinary FDP 
estimation were performed every 3 months. Ad- 

verse bladder reactions, and peripheral blood 
counts (white blood cells and platelets) were 
monitored throughout treatment. Patients were 
followed for 1 to 20 months (average 9. I) in the 
previously untreated group, and 3 to 25 months 
(average 16. i) in the thio-TEPA failures group. 

RESULTS 

ID50 Value 

Table 4 shows the ID50 values of the 6 drugs. 
Carbazilquinone showed the lowest ID50 value, 
with ID50 being 3.5 x 10 -3 ~g per ml at the 
2-hour exposure and I. 1 x 10 -3 ~g per ml at the 
24-hour exposure. The ID50 values for/kdriamy- 
ein were 3.1 x 10 -2 ~g per ml and I. 0 x 10 -2 ~g 
per ml at the 2- and 24-hour exposures, respec- 
tively, one digit higher than those of carbazil- 
quinone. With Bleomycin, cis-Platinurn and 
mitomycin C, the ID50 values were 1 to 2 digits 
higher in order, Thio-TEPA showed almost the 
same value as Bleomycin at the 2-hour exposure. 
As carbazilquinone showed the lowest ID50 value, 
it was chosen for the clinical investigation; how- 
ever, there is no special correlation between the 
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Table I. Data according to tumour grade 

G r a d e  

T a b l e  3. D a t a  a c c o r d i n g  to t u m o u r  n u m b e r  

U n t r e a t e d  g r o u p  a F a i l u r e s  g r o u p  b U n t r e a t e d  F a i l u r e s  

No. P t s  No. P t s  g r o u p  g r o u p  

No. tumour No. Pts No. Pts 
I 19 4 
II 33 9 Single tumour 40 8 
III 4 6 Multiple tumours 16 11 

Totals 56 19 Totals 56 19 

a M e a n  age  62 y e a r s ,  r a n g e  2 7 - 8 4  y e a r s  

b M e a n  age  67 y e a r s ,  r a n g e  38-77  y e a r s  

Table 2. Data according to turnout stage 
(TNM-Classification) 

Table 4. ID50 of anticancer agents in KK-47 cells 

ID50 ( u g / m l )  

U n t r e a t e d  g r o u p  F a i l u r e s  g r o u p  E x p o s u r e  t i m e  2 h 24 h 

Stage No. Pts No. Pts 
thio T EPA 7.6 

Ta 31 9 Bleomycin 2.4 
T1 19 7 cis -Platinum i. 5 
T2 6 3 mitomycin C 4.6 x I0 -I 

Adriamycin 3.1 x 10 -2 
Totals 56 19 carbazilquinone 3.5 x I0 -3 

1 . 0  
2 . 9  x I0  - I  
2 . 9  x I0  - I  
2 . 3  x I0  - I  
i .  0 x 10 -2 
i .  1 x 10 -3 

Table 5. Recurrence rate following intravesical combined instillation of carbazilquinone and 

urokinase (the previously untreated group) 

No. cases Percentage 

Interval Without With Without Peron- Recur- Non- Non- Recurrence 
following recur- recur- recurrence rnos. rence recur- recurrence rate at end 
treatment fence fence during exposed rate rence rate at end of interval 
(mos.) interval rate of interval 

0-  3 6 3 56 5 3 . 0  5 . 7  9 4 . 3  94 .3  5 .7  
4 -  6 13 1 47 4 0 . 5  2 . 5  9 7 . 5  9 1 . 9  8 .1  
7- 9 9 0 33 2 8 . 5  0 100 9 1 . 9  8 .1  

10-12 5 2 24 2 1 . 5  9 .3  9 0 . 7  8 3 . 4  1 6 . 6  
13-15  10 0 17 1 2 . 0  0 100 8 3 . 4  1 6 . 6  
16-18  6 0 7 4 . 0  0 100 8 3 . 4  1 6 . 6  
19-21 1 0 1 0 . 5  0 100 8 3 . 4  1 6 . 6  

ID50 value and the clinically used dosage. Since 
the usual clinical dose of carbazilquinone is 4 to 
6 mg per week, we adopted 4 mg of carbazil- 
quinone in the weekly intravesical regimen. 

Incidence of Recurrence 

T h e  t u m o u r  r e c u r r e n c e  r a t e  was  c a l c u l a t e d  at 
3 - m o n t h  i n t e r v a l s  by the  a c t u a r i a l  m e t h o d  (8). 
As  shown in T a b l e  5, in the  p r e v i o u s l y  u n t r e a t e d  
g r o u p  of  56 p a t i e n t s ,  t h e r e  w e r e  3 r e c u r r e n c e s  
d u r i n g  the  i n i t i a l  3 - m o n t h  p e r i o d ,  m a k i n g  a 
r e c u r r e n c e  r a t e  of  5 . 7 % .  F o r  t he  s e c o n d  and 
f o u r t h  3 - m o n t h  p e r i o d s ,  r e c u r r e n c e  was  found 

in 1 and 2 c a s e s ,  r e s p e c t i v e l y .  T h e r e a f t e r ,  un -  
t i l  the  end of  2 1 - m o n t h s  no r e c u r r e n c e  was  no t ed .  
T h u s ,  the  t o t a l  r e c u r r e n c e  r a t e  in  the  21 m o n t h s  
f o l l o w - u p  was 16.6%.  W h i l e ,  in the  t h i o - T E P A  
f a i l u r e s  g r o u p  which  c o n s i t e d  of  19 p a t i e n t s ,  
t h e r e  was  a m a r k e d l y  h i g h e r  r e c u r r e n c e  r a t e  
(Tab le  6). F o r  the  f i r s t  3 - m o n t h  p e r i o d ,  r e c u r -  
r e n c e  was  found in 3 c a s e s ,  and t h e r e  w e r e  4 
r e c u r r e n c e s  and 3 r e c u r r e n c e s  d u r i n g  the  s e c o n d  
and t h i r d  3 - m o n t h  p e r i o d s  of o b s e r v a t i o n ,  r e s p e c -  
t i v e l y .  In add i t ion ,  t h e r e  was  one  r e c u r r e n c e  
d u r i n g  the  f i f th  3 - m o n t h  p e r i o d .  T h e  t o t a l  n u m b e r  
of r e c u r r e n c e s  d u r i n g  the  21 m o n t h s  of  o b s e r v a -  
t ion  was  7 6 . 1 % .  T h e  d i f f e r e n c e s  b e t w e e n  the  
r e c u r r e n c e  r a t e s  at 4 - 6 ,  7-9 ,  10-12  and 13-15  
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T a b l e  6. R e c u r r e n c e  r a t e  fo l l owing  c o m b i n e d  i n t r a v e s i c a l  i n s t i l l a t i o n  of c a r b a z i l q u i n o n e  and 
u r o k i n a s e  (the t h i o - T E P A  f a i l u r e s  group)  

No. cases Percentage 

I n t e r v a l  Wi thou t  With  Wi thou t  P e r o n -  R e c u r -  N o n -  N o n -  R e c u r r e n c e  
fo l l owing  r e c u r -  r e c u r -  r e c u r r e n c e  m o s .  r e n c e  r e c u r -  r e c u r r e n c e  r a t e  at end 
t r e a t m e n t  r e n c e  r e n c e  d u r i n g  r a t e  r e n c e  r a t e  at end of i n t e r v a l  
( m o s . )  i n t e r v a l  r a t e  of i n t e r v a l  

0-  3 0 3 19 19 15 .8  84 .2  84 .2  15 .8  
4 -  6 1 4 16 15 .5  2 5 . 8  74 .2  62 .5  37 .5  
7- 9 0 4 11 11 36 .4  63 .6  3 9 . 8  60 .2  

10-12 3 0 7 5 .5  0 100 39 .8  60 .2  
13-15  2 1 4 2 . 5  4 0 . 0  60 .0  2 3 . 9  76.1  
16-18  0 0 1 1 0 100 2 3 . 9  76.1  
19-21 1 0 1 0 . 5  0 100 2 3 . 9  76.1  

m o n t h s  of the  o b s e r v a t i o n  i n t e r v a l s  in  both  g r o u p s  
w e r e  s i g n i f i c a n t  u s i n g  the  F i s h e r ' s  exac t  p r o b -  
a b i l i t y  t e s t .  T h i s  s u g g e s t s  tha t  the  p r o p h y l a c t i c  
p r o t o c o l  had no s i g n i f i c a n t  e f fec t  in  l o w e r i n g  the  
r e c u r r e n c e  r a t e  in  the  t h i o - T E P A  f a i l u r e s  g roup .  

Side Effects 

No bone marrow depression was observed in 
either group. Irritant action on the bladder with 
pollakisuria, dysuria and haematuria occurred 
in 7 out of 56 patients (12.5%) in the untreated 
group only; the instillation therapy was then con- 
tinued by another regimen including thio-TEPA 
instead of carbazilquinone. One of the 7 patients 
had a sudden onset of lower abdominal pain, 
cough and shock with a diffuse erythematous rash 
after vesical instillation of carbazilquinone and 
he recovered after the administration of hydro- 
cortisone and diphenhydrarnine. The intradermal 
challenge test revealed that the causative drug 
was carbazilquinone. 

DISCUSSION 

There have been convincing reports (2, 3) regard- 
ing high postoperative recurrence rates of low 
grade superfical turnours in bladder cancer and 
the close relationship between the recurrence and 
the presence of areas of unstable epithelium in the 
apparently normal-looking bladder mucosa. 
Pavone-Maealuso et al. (12) have reported on the 
2-year recurrence rate of approximately 60% 
after surgical intervention, and Nocks et al. (ii) 
have found recurrence of turnouts in 19 of 24 pa- 
tients rendered free of turnour by transurethral 
resection alone in a 2-year follow-up study. 

Carbazilquinone has earcinostatic groups in 
its molecule - quinone, aziridine, and urethane-, 
which is an alkylating agent modified from the 
parent compound, mitomycin C (I0). Concerning 

ID50 values obtained in the in vitro study using 
KK-47 cells, carbazilquinone possessed an ex- 
tremely high toxicity as compared with mitomycin 

C. 
In a pilot experiment (9) regarding enhanced 

cell-killing by carbazilquinone and urokinase, a 
combined exposure of urokinase and carbazil- 
quinone to KK-47 cells resulted in a significantly 
greater decrease of cell growth compared with a 
single exposure to carbazilquinone. In addition, 
3 H-thyrnidine uptakes of the cells were remark= 
ably reduced by the combined exposure. Studies 
of pharmacological interaction between carbazil- 
quinone and urokinase have revealed no change 
in action and chemical properties. 

On the basis of these results, the present 
authors adopted the prophylactic clinical trial 
with carbazilquinone and urokinase in bladder 
cancer. The previously untreated group showed 
a significantly lower recurrence rate compared 
with the thio-TEPA failures group. In other 
words, the combined instillation therapy with 
carbazilquinone and urokinase exhibited no signifi- 
cant prophylactic effect in the thio-TEPA failures 
group. These recurrences of tumours may be 
conslaerea to nave become resistant to the cyto- 
toxic effect of thio-TEPA after repeated instilla- 
tions. Cross-resistance is common to other 
alkylaing agents and resistance has been attributed 
to one of the 3 following mechanisms; I, decreased 
uptake, 2, inactivation by increased amounts of 
nonprotein sulphydryl groups and 3, an increased 
excision-repair mechanism (7); because of this 
drug resistance, carbazilquinone may have little 
effect in lowering recurrence rates in the thio- 
TEPA failures group. In addition, the high rate 
of multiplicity of initial tumours in the thio-TEP/k 
failures group (Table 3) may be another reason 
for the lack of prophylactic effect on multifocal 

lesions. 
It is well known that there is a wide gap be- 

tween results of the screening test of antieancer 
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agents  with va r ious  tu rnou t  ce l l s  of an imals  and 
humans  and the r e s u l t s  of the i r  c l in ica l  applica- 
tion. The d i s c r e p a n c y  is cons ide red  to be r e l a t ed  
to the b io logica l  d i f f e rence  between s t r a ins ,  to 
immune  s ta tes  of hos t s  and p h a r m a c o l o g i c a l  
ques t ions  such as d rug  affini ty and absorp t ion ,  
excre t ion ,  b reakdown and ce l l -k i l l i ng  k ine t ics  
of a n t i c a n c e r  agents .  To con f i rm  the c l in ica l  
significance of the drug sensitivities in vitro, 
an assay system including a number of different 
bladder cancer cell lines should be used. Follow- 
up studies must be continued on the combination 
i n t r a v e s i c a l  r e g i m e n  in o r d e r  to l e a rn  m o r e  of 
its benef ic ia l  e f fec ts .  

Ser ious  side ef fec ts  f r o m  i n t r a v e s i c a l  ins t i l -  
la t ivn of ca rbaz i lqu inone  were  found in one case ,  
and sl ight  b l adde r  i r r i t a t i n g  s y m p t o m s  were r e -  
por ted  in 7 out of 56 pat ients .  F u r t h e r  s tudies  
into m e c h a n i s m s  of this  shock  a re  n e e c e s s a r y .  

Acknowledgements. Grateful acknowledge is 
made to all collaborators of the linking hospitals 
for their constant interest and support. This 
investigation was financed in part, by a grant 
in aid (457387) for Miscellaneous Scientific Re- 
search from the Education Ministry. 

REFERENCES 

i. Bergkv i s t ,  A . ,  Ljungqvis t ,  A . ,  Mobe rge r ,  
G. : C la s s i f i ca t ion  on bladder  t u m o u r s  b a s e d  
on the ce l l u l a r  pa t t e rn .  P r e l i m i n a r y  r e p o r t  
of a c l i n i ca l -pa tho log i ca l  s tudy of 300 c a s e s  
with a m i n i m u m  fol low-up of eight y e a r s .  
Ac ta  C h i r u r g i c a  Scandinavica  130, 371 (1965) 

2. F r a n k s s o n ,  C. : T u m o u r s  of the u r i n a r y  
b ladder .  A pa tho log ica l  and c l in ica l  s tudy of 
four  hundred  and t h i r t y - f o u r  ca se s .  Acta  
C h i r u r g i c a  Scandinavica  100, 664 (1950) 

3. Heney,  N . M . ,  Daly,  J . ,  P rou t ,  G . R . ,  J r . ,  
Nieh, P . T . ,  Heney,  J . A . ,  T r e b e c k ,  N. E. : 
B iopsy  of appa ren t ly  n o r m a l  epi thel ium in 
pa t ien ts  with b l adde r  c a r c i n o a m .  Jou rna l  of 
Uro logy  120, 559 (1978) 

4. H i sazumi ,  H. ,  Uchibayashi ,  T . ,  Naito, K. ,  
Misaki ,  T . ,  Miyazaki ,  K. : T h e  p rophy lac t i c  
use of thio-TEPA and urokinase in transition- 
al cell carcinoma of the bladder: A prelimi- 

n a r y  repor t .  Jou rna l  of Uro logy  114, 394 
(1975) 

5. Hisazumi ,  H. ,  Saitoh, Y. ,  Katoh, M.,  
Nakaj ima,  K. ,  Kobayashi ,  T . ,  Tsukaha ra ,  
K. ,  Uchibayashi ,  T . ,  Taya ,  T . ,  Misaki,  T . ,  
Miyazaki ,  K.,  Kuroda,  K. : P r o p h y l a c t i c  
use of an t i cance r  agents  and u rok inase  in 
b ladder  cancer .  Gan to Cagakuryoho  5, 
835 (1978) 

6. Hisazumi, H., Kanokogi, M., Nakajima, K., 
Kobayashi, T., Tsukahara, K., Naito, I<., 
Kuroda, K., Matsubara, F.:Established 
cell line of urinary bladder carcinoma (KK-47): 
growth, heterotransplantation, microscopic 
structure and chromosome pattern. Japanese 
Journal of Urology 70, 485 (1979) 

7. Hutchinson, D., Schmid, F.A.:Drug resis- 
tance in leukemia. Antibiotics and Chemo- 
therapy 20, 227 (1976) 

8. Melicow, M.M. : Histological study of vesical 
urothelium intervening between gross neo- 
plasms in total cystectomy. Journal of Urology 
68, 261 (1952) 

9. Misaki, T., Hisazumi, H., Uchibayashi, T., 
Taya, T., Kuroda, K. : The prophylactic use 
of carboquone and urokinase in bladder car- 
cinoma. Acta Urologica Japonica 26, 683 (1980) 

i0. Nakao, H., Arakawa, M., Sindo, H., Masu- 
da, H., Muramatsu, T.: Carboquone, A new 
anti-cancer agent. Annals Sankyo Research 
Laboratory 27, 1 (1975) 

Ii. Nocks, B.N., Nieh, P.T., Prout, G.R., Jr. : 
A longitudinal study of patients with super- 
ficial bladder carcinoma successfully treated 
with weekly intravesical thio-TEPA. Journal 
of Urology 122, 27 (1979) 

12. Pavone-Macaluso, M., Caramia, G., Rizzo, 
F. P. : The use of chemotherapeutic agents 
in the prophylaxis of papillary bladder tumors. 
Urologia Internationalis 26, 379 (1971) 

13. Puck, T.T., Marcus, P.I. : Action of X-rays 
on mammalian cells. Journal of Experimental 
Medicine 103, 653 (1956) 

Dr. H. Hisazumi 
Department of Urology 
School of Medicine 
Kanaz awa University 
Kan az awa 

Japan 


