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Intravesical Therapy for Superficial Bladder Cancer:
Advances and Future '

Sung Choon Lee

From the Dapariment of Urology, School of Medicine,
Keimyung University, Taegu, Korea

Superficial bladder tumor accounts for épproximaleiy .70% to 80% of all newly _.
diagnosed bladder cancers. The primary treatment for superficial bladder

cancer is transurathral resection (TUR) of the tumors. Many patients treated
with endoscopic surgery alone have recurrence or tumor progression at some
point in their follow-up, and, in these patients, the need for adjuvant treatment
becomes a major concern. BCG immunatherapy not only reduces recurrences
of superficial bladder tumor but also decreases stage progression, radical
cystactomy rates, and disease-speacific mertality. Controlled comparative studies
have shown that BCG is superior 1o intravesical chemotherapy, especially in
carcinoma in situ where a complete response is seen in more than 70% of
patients and the 5vear disease-free interval averages 40%. | believe that
BCG is superior to intravesical chemotherapy even in the treatment of patients
with recurrent Stage Ta or T1 tumers. Until now, intravesical chemotherapy is
appropriate for instillation at the time of surgery in an attempt to reduce
recurence or as a second-line therapy for patients in whom BCG immunotherapy
has failed. Newer immunologic and chemothierapeutic agents, advances in

photodynamic therapy, and other measures to boost the efficacy of intravesical -

therapy for superficial bladder cancer demonstrate potential, but much work
remains to be done in these areas. {Korean J Urol 2000; 41; 467~79)
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27t B GAFYN I FoME BAY B3R
o] AA L] o 70-80%F XA k. o] B jE XA WG
oo Awe] FPA ] g Wyt oje} A &
Aol A A& gare g RgPFct, 1999 v Fo)
& <k 54,200 2] whagh A7} A Ro] FAWEHR L
™, 12,1009 ¢} W@t o 2 AnEin Bl
el ko] W), grade, 27), oY KF 2 A
AU gl BURE S8 22 o FAAk= EAY B
spere] ARE dSskn AAE B OPHE A8
w=g 2a3th A2 42E Ad 9 A Sez
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Qlato] Wgote] BixE HZ g9 ¥ 18ta
o}, AMEE 238 FASA Y FAR EAA
0ot gate] 63 YSFL YA oF 9% FEolo)
ol & A E Ao FRAUL FPG FU_
o) Pojetn & 4 Uk 53 EAY UF oA
g Ee) N8} o) 1 Aol &3
7 9l& BCG B 8L FUe A Ay R APy
8 a7 e Ao g3 At 2 B3
getaldt e iAl 599 (intravesical chemotherapy)<
@r1Ae g FU%9 AdE AP v e F
g9} A AAHAG & &L YA AT 3
' Reg 48lA o 2o ol 71EY AR
A ojgjol] MR W agAet gasistargale A
&, 2 g2 & (photodynamic therapy)e] A 3 ¢
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B Fee AaE FNE ¢ Qe PHE)
AAEA ). old A Al WG o) P4 A E g
Wy $Ueye] A3 3 S8 tisle gopr
A g '

dhab]l 049 R (Intravesical immunoctherapy)
1. BCG (bacillus Calmette-Guerin) Mg H

BCG W) FYay-e 1976\d Morales F'o] A
o AMRRE O F A EAA gl 2 EapE Q)
ABRAA R FE3] AHSH D ok BCGe ¥ 5o} d
AGAAE AT, A8 AE vre]7) SHAe

%37 A-Ag HYyhe-2 Bool ¥} B3] BCGE-
macrophages, T @=, B 23 @ AQ A4 E (NK

cel}& @43} A]F] 3 lymphokineT} interferons] AJA]
< A Ao2 E¥A vt T8 Poppes &
BCG7} A AP AP QA 173 (antiangiogenic path-
waylrs G438 Aoliln B udlg e, Jansson 5°
€ BCG Roj 2 vl nitric oxide synthasest @413t
%] o] nitric oxide AJ4) & Z#}3}™ <] 2] nitric oxide
= o] FA Xl el A EFA 2L (eytotoxic
effect) S VEPITI T B 228} v}

Table 12 A4 FPgAA Ao Wigsad
Az @dEYF F 8 WdF9dAs ¥ BCG F

OlE

QMg 2rte NG A BU) ALEE W2
AT A 2 U B BCG FY8H ¥ F

o) AiEE 24T AR BCG TYLP L AANE
ToA FY Qo] {A3A ZAEE G At
Lamm®®] 4 5-o] 2]3}H Fo| AUY w7x) g 717t
€ AR PRFYaAeNE YN0 Bre 9
270901 en Ao = WFF5LFAAE F BCG F
HegE AT Ffe N2 Fo7 Aol g KA
t} (p<0.01). Harr $°& BCG £ 892 A3l &
4 kol 9 A ZE e B B A7to)
285900 AVLES 2% A 14%E FA3ETa
X35y 224 W A)e (radical cystectomy)e
AL WRFIAASTE FAT S 42%0) A
AlgE|gl ot Baxd Wggordas & BCGE AL
£5 Aol 6% T 222 R AA &S AA)
e, Zasd YBERPAE T YRAAEE
AAhE A7 % BCG Y 845 A ¥& A%
E 87149Ql W BCG FY Y& FIIE AR A4
= 2N EE Fo Aol Yelddhn A B
AT ER BCG FYSHEE AAD AL Aol
FEYAAETE AT B9 5% Aol E B
O3 RIEET) (37% Vs 12%, p<0.01) Pagano £%&
1337 9] gtxlo] g AFdM BCG FU LS A4
T B T2 o)) HIE YR E A 4% %
H, A85d WwBEdAASsTE AP H L=

Table 1. Comparison of recurrence after TURB &lone vs after BCG intravesical therapy

TURB alone BCG therapy p-value
No. of control - No. of recurrence (%) No. of cases  No. of recurrence (%)
Lamm"* 27 14 ({ 52) 30 6 (20) <0.001
Horr et al’ 43 41 { 95) 43 18 (42) <0.001
Herr et al’ 26 26 {100) 23 8 (35) <0.001
Pagano et al’ - 63 52 { 83) 70 18 {26) <0.001
Melekos et al® 32 19 { 59) 62 20 {32) <0.02
Krege ot al” 122 56 { 46) 102 26 (26) <0.01
b 210 16 14 { 99) 20 7 (35) <0.01
Hzy " .30 8 (20)
uhpgl g 40 14 (35)
#5454 §° 86 32 @7)
Nz " 77 27 (35)
urg 3 2 .26 6 (23)
e §° 109 37 (39)
j3E & 21 7 (33)




B Waielo] WRH S0 8 WX S 0124 T

17%9M A& FEoze] APL et B
123G} (p<0.001). A7IFHAAL HGE BB EI)
BCG FY 880 T A& AGAIF 2 FFe] 3
Holup A& A2k Budn, FE) A
< BT 40% FE FEATY 49 AWEL BCG F
Qa9 AAF AL 14%0)n AKER WBEF
RAA TS YA AL 8% FA% Ao} d 1}
ehf i er?

BCG2| -4 & W3e] ¢t {carcinoma in sity,
CIS)e] A go)A W& A3t} De Jager B7°& g
A4 AN FF EA 3] BCGE o &3} W34
Aot NEF A 76%e 44 Bal& (complete
remission rate)& ®g ow|, BCGY| ¥+&-£ el 3
2}e] 11%%ko] 28 $FAHEEo] Yoy i
BCGd] ¥hg& Holx] @& AS-oME 65%A 2
A HFAHEEE AAE D (p<0.0001), I F
&4 A7HA ) 7]10E BCGE ARSE o2 B i 310
YoM 7ML R AR5 F B Ale]dl) BHE Ao
g etz Enéct Lamm 549 Aol
fAo A MA P BCG WIS AAF A% &4
u2-8 (complete response rate} 87%7}R F71€
4= gt} a Bl rl. BCG A8 F 371 Yol A%
AL A As i gte] A} SR o= 2AF
WP A A S Lol AR Y A7 AHL5L ol
t}. SouthWest Oncology Group ¢ -l £]81A BCG |
2 F 36704 Alolel] F71#Q X aglelx €44 vhg
Fo)] 58%0] A 69%= A4stdrt 2el: 68 BCG
A& F F714A9 392 BCG 8¥& AT A$ A
2 671 F A ukg-Fo] 55%0A 84% = FI13%
t} (p<0.01).2 Hen 5°2 65 34 9] BCG A& ¥ 3
=012 RYW Bxte] RN%E AR I 67hR A A&
¢te] @A 44 (disease free state)& RS vhal H.as}
Aok =5 BCGE ARA 7|14 (prostatic stroma) 2.2
AY S Holx gor AP LE 39 (prostatic ure-
thral mucesai® A YA # (prostatic duct)?& A §
Aafigre] A g% o] €}

o3t BCG Y Le By o85S I
whatoto] A Bof= AME3IA] YT T2 o] 42 W7
2 19 1399 FAS YFLR BCG ARE YA T
735 dA @ ko] FHAde] (disease free}E BF L.
™ 1082 ANACE BEH o] F 7HL FeolR2 ¢
3o Ay et

BCG2] Fof wlol 3] 6531 62]2] BCG Fof &
Tha BEsin dRE Az oy HA8
(maintenance therapy)o] Ulal| Al o} =g of4
o] 51 ¢le} 653 63) ) BCGE Foidte 7|24y
o Blsle] F1BAY F FUEE vg e e A
Ynlr} AR Eojdl= BCG §X] 8L X8 il
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RoiA Eore o)Al gl AR dRAn A
Kavoussi %@ BCG ol & 654 ¥ ¥ dAste ¥
% (6+6 regimen)& ©]-83( XA B@LNA BCG
o] A& HE&-E 375%0 A 596%E PANATIR B
2313t} Lamm B2 63]2] BCG Fo] 3 3714, 67))
24 283 v 67 ¥rlv} 333 3F F< 33 9] BCG
g 3712 343 9P (6+3 regimen)& AN E
), 63)9] &7] BCG 8% AA 65 F tha 33
d 3 A Wel BCGE £ 3% it 829
g7%ol A €A whgg Rgen YNYY ke F&
& AEE Ta 2 T1 W3 2] 83%A FF2
E4& #3Y £ gAvtn BLngct BCGY) =&
B Ho| gl WREQ §aldA & F cytokine?] F
EE &9 63]9] BCG Fo| F ) @A
T o)A o BCGH x=&E FAdlA &N X BCGE
F3te A-3de 5o 3R & F oytokine?] =
7} Aol =3l o F X479l BCGE B9 &

88 Aule] Beuke oAy BCGY B¢ Z7)

A zIt}h? 2828 646 regimen X ®o) 4§ #x}
Z A34FE U B2 99 BCGE Fojdte X Ho
A g Aoz FR3 4 & 3ot

F49) AEE 98 FAAF7] A 8o
vitamin A, B8, C, EE S d}= sl 19 @ Argke)
vitamin A, B6, C, E& %ol 3l W8 & vjmdle 1.3k
v} n8 29 vitamin Fo = FoASA FU ALE
ZAaNRed, 5d F FU49) AL&E 19 7L
vitaming T g Fol A= 91% R o] B4-Fe vita-
ming ¥ FoX & 41%2 HnFgct?

BCG FYEE AAF A S WAl &A1 90%
ol WBASFEFE A AkF e g g FiEe
BAEL A8 Z Ay, BCGY ¥-2H-§-& %] 5t
7] 918} Pasichd BCGY FoAFE BaA E
& 2 glch. Rapgo] Ag Aol 1Y isoniazid
00mg S HLEge 2 BAFEFEE FY F UL
v A iEH o g Fole AL uF3 3R ¢t De
Boar $¥& $E4%-E F3o] isoniazid”} BCGe| i
& A AewkgE AAAF 4 Aoz F3ERY-
E% BCGe 2| ¢ SIS B4 oF 0.4% A LAY
g ¢ 302w o] A% prednislone s FAFLEAN A
&% w9 & 9vh® BCG Y Yol HRLAHFH
(vesicoursteral 1eflux) §Atol| A= FVALEe e ¥
W 2AE gloy, ©x WYr]Eel A5t @At
2T ARAl ax&go] dojd B H-eT Bt
AgAE ¢ Ee Rez delA gt

2. Interferon

Qe &2 Al A= A (glycopro-
tein}Z A HAnkgE A& A2 48A A
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Table 2. Results of thiotepa intravesical instillation in terms of tumor recurrence - .

Recurence in TURB alone (%) -

Recurrence in 'I'URB + thiotepa (%)

Bumnand et al®
Byar and Blackar®
Nocks ét al™
Asahi ot a*®
YA T

E‘-l'-fE- u]_ 12

A 57

97

. 60

64
41

58
47
65
- 4D
+ 30
b3
18

o} Tomti 52 AR

ol g A 2 SR}

167907 Aeisi& ‘!}7‘3' %?JR‘%‘Q% A8k 26%2]

&4 HEELT BYon, 27| W38k g A4y
ot 82} 199 o) AMg8te] 32%9] € WHEES B
&t AE ) &-498 Pdd) e AS
A T e F4L-2 di BAusie] 219 fAR
74& Bt} Beldegun "2 A 2§ Qew &g
¥} (ecombinant interferon-alpha)s BCG Hv #holsl
A E o) &% B FUaY o AAF FAAL W
g Ao F28 98-E 89, BCG =y ¥t}
A2 QeI B BE3E 34 AT (synergistic
effect}g UEbd Ro 2 Fasqdct.

g Den Otter 522 T1 %Hele] x]go) inter-
leukin-2 (IL-2) ﬂgrg-q} FA 8L AR X2 27
W F L] 80%7F A 24dEen, s A
9] s0%ol M FY-E YA + glicte nusact

3. Kevhole Limpet Hemocyanin (KLH)

KLH:= vl &3 WY F2A4 2 FojA] EAJo] uf$
Hrie ARl vk Lamm FOE 653 KLHE AM%-
Blo] Bz2}o] 46%<A & WS JENI T 21%9)
A FEA G- BRen 53] A g fxjalA
£ 58%2 €4 ¥WR-ES Vet Rusigch
Jurincic $*& KLHy= EAA whgete] Adg o &
4| mitomycint} S48 §3-& Jehigicn st
AL}, Flamm $%& KLHS} ethoghicid & ¥ mafo] 8-
A Aol & LAY 4 fivix a}ﬁiﬂr

4. Bropirimine

Bropirimine-& 2] ¥} %9-] HY 24 A (Immunemo-
dulator)2 7 7597} 7Heske RS Ay 373
F47 gobte s yehe

Sarosdy $*& 2&94& B9 #HA} oA bropinmine-&

Ag-sto} 62%9) 9 Wg-g B0 ofzo) WA
W RPN AR e SalAE 0%, &

Res &3 Aot

ARsE Bytn 3.

R ﬂ%ww

ANA Fggatgtadine day FH4 g8
289 A8 AR GA9 FdLFHTIE FE9
FEY OFE R&EE AT HEsle Aoz &
24 At 2R PRl A A W 48
HE WBgHo) os) FEkzFo] B ndEHE
d @AE Belc) 23z g 714 o A X 8Al=
AN Frt Hov v go] APl Bggol} &
ol oAy aaEo g Faoko AL A NP
A 59 FAe SAT). of e ¥ Baiete) gota)
24 FUH-2 19003 Heming™o| silver nitrate®-
ol &3t WHE A2 Rodien] I I thiotepa
B o] &§ dFdA F43) EPsle A2 DNAd
F2 g3t gdsdAs) dEste Gy 292
A& AAs 249 99 ALe E£E 4 Qe
Ao 2 AFAA FHAL® o5 o) W] 7}
Goe Foed YRQAAEe ¥ ¢ AL =
A/ G229 AP dgsiy gEZztke] A)A
E BHoE WS 2y o445z gttt AR A
4 Wagdat Audighe] A g o) g5 §gEltka)
2 thiotepa, doxorubicin {addamycin), mitomycin C,
epirubicin, ethoghucid %o 3lc}. B8 BCG7} i<t
o Al glo) &2 gttt e g v 8
Ea7l 98 A& AMgoit)y. 22U} BCGE A9
K24 8 5A4& /R L gon dY A5 BCG
o ¥h&E JEA @& A $E ok weEkA o)) @
At o8 B o Ag o] 43 WP T o)
Egyoez *}%ﬂcﬂé T UT ez Jygdrt

1. Th:otepa
EAY HFE A g vnd BEgnd 44
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Table 3. Results of doxorubucin mt(avemcal ingtillation -
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Table 4. Tumor recurrence . in patients freated with mi-

in terms of tumor Tecurrence tomycin C
Recurrence in  Recurrence in TURB . Recurrence in Recurrence in
TURB alone (%)  + doxorubicin (%) TURE alons (%) TURB + mitomycin C
Nijima et af® - 62 45 b
Zincke ot ol 7 - Hulend and Otto™ 50 | 7
Rubben ot & 61 56 Kijjima ot al® 62 57
Akaza et a” 33 25 Kim end Les” 62 81
Wg.ge 1= 25 Tolley et alﬁ’_ 54 32
Qg 5% 73
A 25 | 18

Bl 71 27) FEE ol $Y4 L DNA, RNA,
oA 2 A4y w} A (oross linkageys dhed 4t
A& FAF 2N X EYAE (cytotoxic effectyS
ellle Aoz @84 9t Aees FFEdAe
Z IR O thiotepad o] & 7 A7 A=}
E By g 95 ad vE A ok F4o Ao
22L& F A2 o] F RN E BAF &
A& FAE F U} (Table 2).

Thiotepa®] 7} 583 #2822 F59A (myslo-
suppression)= WAl v $:Ab9] 20%0) A LAstE A
o2 Hayan ey, WHIFL4&S (eukopenia)d
9-54%, YA\ AF (thrombooytopenia)t= 3-31%2} . %l
52 Holt}®® 131 thiotepatr ¥|TH BAF
A2 b &) a3 £ A ALY FEFFE Kol
ed HEFIAANEE Fild RN E FAR £ F
9] oF 1/30) U2 FFdvin 48R o 53
Fe3 & ZFd9) st AT A5 Tl
FUE A9 A F47 O BE A ¢
= : : '

2. Adriamycin

Addapycin (doxorubicin}& DNA 7)o A gl A
DNA HA & Adsle] gzdgy g dAgozy §
o A8 Jels GAlolr], IR 9L
A EH3}04 F Sphased X vreldt). o] 2§ adria-
mycin F2 8 x4 FIAAe £ FI Add
AS EHor o]RHER gloy RE Imgmle e
2 30-100mgg- Fof §rh®

ALEAR FFEAAE F ALE B3] Y39 ad-
riamycing £¢1% A% 7 E3}= Table 39 A ¢ 2
o] f‘]“’o"ﬁ}ﬁl' H] & addamycine] F%e) Adg £<
e AL g AMdev A7) ZAA FU
2| 7‘]“3"]‘-} BAe] FEgd = IS vAA TR
& <4 4 ATE Naito S¥E aduamycini} verapamil
& o} 2qleted Wi 38570Y =3 #AH AT
adriamycin §5 YR} FFe] ARl |

2 2 At H.zla}ﬂr—} EF Kamat $%&
adriamycin $94 293 FA) o} quinoloneA} 2| 3} A A)
& AFRA s adiamycing] X8 §3F W& 4
A ¢ AATkn By :
Adriamycing ¥-A3o] 27] W] AAAQ) -3

L Bolu B4 EabAl doluA e A Fof 8

A9 1.261%014 QAAAQ §24go] PP 11
2k eFgof o g vl (chemical cystitis)S 2 Wl k=
) e} e FA% 249 dlEs 4-56%2
H 3 5 S, Yk §A2) 14-41%0 A
A} a2 n FAe) of 16%0 A NP LA A&
E RojE Aoz geA Ut o] adremycinF
o 2§ o3 FHEL FEFASE FEPLRA
A4EY )2 1 FHEL A #2Y 5+ Ut

3. Mitomycin C

Mitomycin Ci #2153 334kde] alkylating Al 4| 2 2
487142 ol B3] wEA YA o) DNA
o) A¥slal DNA FA& dAFozN FAIALE
33t Aoz g3A ¥ BE 0.520mg/mie
BE2 PP FYsN FEI BEFE W&l
Z71gcn BaEa b §4 83 £9 F /A
Ao 1dL ¢ BFoR RAIL® X g AF
o g e d7AEG g s 4HE BHa
-a:}s_:_ 21t} (Table 4). Tolley B%L A 227 k34

€ A F P9 FEFTH 14U 69 FEE F
ol g & Had] Bt o NEFFAA F3
Ade] v & ZFAEr en] B 7]3) (dissass free in-
terva)E 0% AARAR Hastad Kim 59
ALEH FFAAENE AANY 27 75357@ Z
A A& ¥ mitomycin CE Fo§ & 243 33
ZApske]- g AGE el F2 Aol en e
o)A & WA 4 fActa s en, Toley %

‘mitoraycin C o] 3} M| S Alolo) o] 8
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&0l Aol7} givtn Rasigcy.

‘Mitomycin Ci= E2-@Fo] 7] o & 4213 F4
w &3 dojuA] gt B i F Akge) 3-
12%e) M EA s A2 M RAE 12%P = ¢ 3}
€ RLR gEAn o, /g EF REgL vk
T U2 @219 oF q1% 4 PP

4. Epirubicin

Epirubicin€ doxorubicing®] anthracycline § %3] 2
21871 A& doxorubicind} §AFET). Bo] BEE 50-80
mg/ml FEo|n] BE Ao FFAAE 125 F
HE o) FHY Sil Fo g oL dig & 244
137k o §oh® Kuith $%2 $1219] 59%0] 4] 3
WEE 2Pen, P MY 34 mAe0e o &
719) &2 e Bl P9 2% FF AL
Bolx] gron AEdgrin Rusido). 32 A
A}E BA A axsd Z4HAlE § 24 epiubicin
£ A FUY A TR Adrgo) 3a%ugont
BREAR FEAAET AT 4 60%2 H9 3
zZtoj & VERIen SERQ e wa yde mx

A5 =R ggtin Badln s Bage .

doxorubicing: AL-§8Hs 7 $1Th 2 BAyehe o2
1 EY B3 AN PRATZHoE FA
ek ANAL BAEe Aol fow VR o)
W@ AR S 9 Batel 1% AR BRIY
0. |

5. Ethoglucid

Ethoglucidw> #3218 262KD2] podophyllin %4 2
2-§-7]7d-& mitomycin C2} 72 alkylating A) A9} &
Abeteh” ol i) 1% S99 & BrEo] A28}
o, il Aerd FYdAE T 1250 FEL &
o8t w5 P 4103 FoEtm olF: §X) 8y
22 a2 did 1d B¢ FAGgH o A @
#E HY ethoglucide AL EH YA & GEL
ol v)ste] Foko] A WE Fo|n] Fdag AR
g 713k RN ANE Zde gov e Yo
U BAtel Y EEoe YOE 98-S v xx) Fer}
A Baskn g

Ethoglucide #:4}@ol 7] ) o AAAQ B3}
£9 AL o} SBA T Autes) Wk e o
A RAEe WE= 350%2 Rusq Qo

6. Valrubicin

BCGol| ¥+-g-3}#] = ¥h3e] Amuiee] 2
< valubicine] A}8-¥ 11 gt} H & valubicing
DNA%} 28l Al 48kl = FAW valmubicin hAME
3 o] DNA topoisomerase I9] 2H8-2 <A &) ghota}

IR o S

olgE

$euEhlE Ao YA A Swembeag SU

BCGd) g8k @ date] Auuiel $x) 90 o

A vl F I 629] vairubicin 800mgE ¢ 5}

B 1809 3 2% A Bpe] 2PN 9 o
AEHAL A FFe) AL LAY F A 97
HhES B A9 %%t Rasgc) 2y
BCGO wh-3-8tx] @ Bt fAbo)A valubicing
AR A MEA GRA N EE TE B8R F
oF 1/5%0] 3 W& vehlln 224 Y34 aE
T AP Aol BRGe s JPY& BY 4
Athe AL st ok gk 53] BCG whg-3tA|
g FoUge d9Hos A TRHEES
ANFo2A g8 4 gov 847 23F 44
S W7 4237 R 20 € A2 Qe Aol
valibicin 29} 24 0) A A X gHo) & § Y& A
o|t}.

7. 28 et EH Fe2Y (combined intrave-
sical chemotherapy)

TEA AEE dAE BRI FE2LE 100% A
AE ¢ dv DA ok g& B ol ol @
A FHRPE AL ETL sl 2R AP S
A" 5 q17] W Boll FI1A] o] 4 dA B WLE
A8t Wil g A3 AW 2 gk

Isaka $%& HEAAH FFY B2 a0yo) vdte
mitomycin 20mg® doxorubicin 30mg-& 5337 W4 =
A8t i BAE HHE 1409 23 =A% 2
o, HEHQ] FEALE B Ao 5% ¢
A wgg RAon, iy F%ou high graded
Bl BRAE M 66%)A 29k AP B
@ 4 Az Ratqin) Fuku $7°2 10192 E4)
A B89 @a}ol A mitomycin 20mgF doxorubicin
40mg& &3] 51994 ¢4 e g el n
Bk e, Sekine 372 439 9 Aot fx)o)
7 mitomycin®} doxorubicing A}4-3le] £7)X 8 T
74%2] 4H W& B o) 5 24 gAY 7
o yr&& Bl 83} F 4% F4H FGARE B
Aok Bosigdo

8. Photodynamic therapy

Photodynamic therapy+= photofrini} 22 photosen-
sitizerE HWFAG F #O)AE Aol ¥ 34 5
A photosensitizer’} Y811 o] R A #4359 pho-
tosensitizery> superoxide radicalol] 2§ M EEA], &
BAHAE &4 2 224 4398 438l =
F& A B3 oot B A Azl 9 A
S A $E Bl photodynamic therapy

8 A @A WgEo) 41%, BE WgFo] 39%




ERA o] Ll FRIe: A2 WM =E 024 O

ki Bt Nseyo 572 v} X g & 4
234 g #5524 A4 T3 2 AN #A
5873 <)) o ¥} photodynamic therapy& AA| 3t #5
24 AEGE B §xbe] 8a%, AR FApe] 75%
A A $A v B on Fgo AP E A3
photodynamic therapy® QMg 7% 90%<l| 4] 2=
2 3NLARA FEe] Aol gisictn s
Photodynamic therapy®] 713 412Hg H-2h-8-2 47
2 ¢l Whge] &0 2 Bzl oF 10% A HARTIIL
a21x g} z2ln ¥ FHRINER (photosen-
sitivity}& #8471 93] photofrin FA} F 65 F=E
B ¥FA Fgho] P sltt. A 2§ photosensitizere]
Al HAojA FAL We] v& dHAvtd ¥
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