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Anticancer Activity of Intravesical Glyceryl Monooleate
(GMO)-Paclitaxel Therapy in Murine Superficial
Transitional Cell Carcinoma Model Induced by BBN

Hyun Sop Choe, Sae Woong Kim, Yong-Hyun Cho
From the Department of Urology, The Catholic University of Korea, Seoul, Korea

Purpose: Paclitaxel, on systemic administration, is widely known to be
effective in the treatment of bladder cancer. However, the intravesical use
of paclitaxel has not been attempted because of its liposolubility and direct
toxicity to the bladder mucosa. The purpose of this study was to evaluate
the efficacy and toxicity of paclitaxel-loaded glyceryl monooleate (GMO)
in the intravesical treatment of superficial bladder cancer, by enhancing

its bioadhesiveness and bioavailability.

Materials and Methods: 12 mice were divided into two groups, and
bladder carcinomas induced by the addition of 0.05% BBN to their drink-
ing water for 12 weeks. Group 1 received an intravesical instillation of
0.1ml GMO-paclitaxel-free buffer and Group 2 an intravesical instillation
of 0.1ml GMO-paclitaxel. On day 21, the tumor incidence, bladder weight

and toxicity were evaluated.

Results: The incidence of cancer in groups 1 and 2 were 83 and 17%,
respectively. The incidence of cancer was significantly reduced in group
2 compared to group 1 (p<0.05). There was a tendency for the average
bladder weight in group 1 to be heavier than that in group 2, but there
was no significant difference (p=0.375). There were no liver, kidney or

bone marrow toxicities in either group.

Conclusions: Intravesical GMO-paclitaxel therapy may have an inhibitory
effect on the growth of superficial bladder cancer in a BBN-induced
bladder cancer model; therefore, it could potentially be used in those MZ2A
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patients showing little to no response to intravesical Bacillus Calmette- 6281

Guerin (BCG) or other anticancer drug therapies. (Korean J Urol 2006;

47:1155-1160)
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4 eflo] AlxEI gl AAelrt

22 wol ALE glon FHI FeALE A
%)+ paclitaxel< diterpene 34 =2 pacific yew tree, Taxus
brevifolia®] 74 2 HE] E2|¥ ™ U2 paclitaxel®] §-AF
A7h vk A W o 2 RkEolFle o] 21 Al 2] DNASH
RNAS] $H40li 2388 F4) S DNA 274 Aol &
AS F2) ¢somA] AelA o Z microtubuleo]] ZHE3lo] =
=] microtubule] % 3hE]| = S vkl o 24 ok
FEE AFEREA 7)ol "3FA skt 28y paclitaxel =oll
4 ) Shol S NS ekl gkl W o 7
Qo] ¥EF, FDAS9S WS polyoxyethylated castor oil
(Cremophor )@} ethanol E3H4]2] Taxol®& W4 W] 5ol
ol o] glow, W Hutel]l Z4o] gl ZoE HiEs
9le}.

& A F2H (bioadhesiveness) B= A A o] &E (bioa-
vailability)o] =2 2 & &2 FFHALANAIE 712 Al Eol
ZNE A e, 15 T E30] glyceryl monooleate
(GMO)°]t}t. GMOE Z#lIQ4te] a8 F8& HWel £
greld QA o] FEd, B8] AAQ] Aol e F4
Ho| wojur}’ o] & o] &slo] paclitaxel?] L&A F5
£S5 =9 paclitaxel-loaded lipid nanoparticle (GMO-pacli-
taxel) A& o] FAA WEete] X 59} ool S&57] 9
sk ol 7} 3kl Al o]} B0

oJo]] B of Fol| A= GMO-paclitaxel A& 2] ¥ W] F4
s Hrbslaat F49 33hekA| e Ao s fuk
A7) e 2ol va) W, wel b seld
o) A A4 AU 7§ Aol Fokel 20N A
S8} ghHol go|gk BBN 7 Fol= sl A £
A W3 Rdls Fuleted. ol & F3ll EANA et
ol thek GMO-paclitaxel AP &3} W ZAS ¥ 7}3}o]
G Qg A P AIAE A% 3 )
ofA) #%9) A2ARR BEHAA Ak

oA 9
1. MESE

2. Paclitaxel-loaded lipid nanoparticle (GMO-paclitaxel)
M=

A AR GA o] Q)= paclitaxel s 7HE-3}slo] Whgofl 2 &

S8 5 AES S Az AN HE] Aa) meFe
Algleo] = AlE-2] monoolein 1g¥} 7154 £-9] tricaprylin (oil
containing saturated medium-chain fatty acids) 0.5g, -f-3}#)| ¢l
Tween” 80 (polyoxyethylene sorbitan monooleate) 0.3g= 40°C
2 7ldsto] As] Eksto] HAS] HAEY (glyceryl
monooleate; GMO)S WHE & paclitaxel 18mg-—g A 7Velar
bath®] sonicatoroll A 25

ospAelsto] Sds] LA AL
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of AH

o

3.

M
s

A 685 = Balb-c AF A 1257F 0.05%2] BBN [(N-
butyl-N-(4-hydroxybutyl)nitrosamine, Tokyo Kasei Kogyo, To-
kyo, Japan]< 0.05%9] TEZ Aol 3 4ste] 2A-FFA

HES stgivk BBN2 el 4717 ez=d iﬂu 4l
dAol dormE A W e Aekslglal BBN= o
she 713 E]F A7 A olele B2 FehAl skt
BBN Fof 125 Foll & AFollA1A] b4 dirt 2y
e Hdesieh
4. HE=
AP FE9] FAE 20gme 2 A FEH -2 0.0066m’

o] Km factore= 3.00]|t}. Aol Amio
paclitaxel®] &2 175mgm’S 2 thit
= .S_Blzo AAbslo] = B3 825 1. 15Smgl 2 AR s
Atk 71E Lee 59 A3 AIN}E EE GMO-paclitaxel 2]
24 W FElE SR 2 ] HEEE v 056
AR Aok, £ AT 2 Aol F

5 $13 GMO-paclitaxel®] % &3S 2.0mg/0.Imlo& Z
Askedct.

5. 4T U oEE

2 Fol¥ w9

1@5%01] X-LQ..
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2! protocol

BBN 7 Fol& A2 3 125 Foll 12vfelE =T
I Aoz ontEl4 oA 24 gauge Teflon 78 W
FFeNE] (Insyte-W™, Becton Dickinson, Germany)Z &34
(Instilla Gel®™, Farco-Pharma, Germany)Z vh-2 AFeloll A 7
252 FHeE & W HE AYAZ F H=ZT (Group Dol
A1+ 0.1m19] phosphate buffered saline (PBS)E W4 ol S
Ysl3, AT (Group ol A= 0.1ml1e] GMO-paclitaxel &
W33 el F4skadct. A7 3 Holl 2 E3t =
Al k7] f13iA 74 Aol clampE Al “*]'31 F7}+ ol
G u7AA 1A F)F ARSI 2T 9 Al A
A A2 21940l FFEAE, WA 54, 2Bl =
A W] Al AdesEs el

L
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Fig. 1. Histological aspects of blad-
ders from mice on day 21 after
intravesical instillation therapy (A).
The tumor growth in group I shows
disrupted epithelium (H&E, x100).
(B) No tumor growth is found in
group II (H&E, x100).

Table 1. Effects of intravesical chemotherapy with glyceryl mo-
nooleate (GMO)-paclitaxel on N-butyl-N-(4-hydroxybutyl)nitrosa-
mine (BBN)-induced bladder cancer

Tumor Ta or lower Tumor

growth (%) stage (%) weight (mg)

Group 1 5/6 (83) 4/5 (80) 89.2+21.5
Group TI 1/6 (17)* 1100  82.6+9.1°

*p<0.05, chi-square test, *p>0.05, chi-square test, *p=0.375,
Mann-Whitney-U-test

6. SHNZ

WA S Mann-Whitney-U-tests o] 83 SAI 4 &
Al st et Zoke] =43 W 7]& chi-square testS o] &8}
of BAetdct A 29E p<0.059 HF Folui
3 Ak EARLAES A8l SPSS® for Microsoft
Windows" & A-g-3l9ict.

g 1}
122 Ly 52k g

27 (Group Dol A &= Sn] 7 A 83% (5/6)011 4 w3
ol IEE G o, 17% (1/6)ollA o]3§ ]l Hgold
(dysplasia)o] &-1= it AT (Group Il A= 17% (1/6)
ol Aut wkgglo] o] EALH Ho|E HYTh(p<
0.05) (Fig. 1).

&7 (Group DollA= 80% (4/5)9l14] Ta =& ©] 92 ¥

120 ~
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Fig. 2. Effect of intravesical glyceryl monooleate (GMO)-paclitaxel
on the urinary bladder weight. The bladder weight distribution is
presented. The black line inside the box identifies the group
median. The glyceryl monooleate (GMO)-paclitaxel treatment group
shows a lower mean value, but there are no significant differences
between the two groups (p=0.375, Mann-Whitney-U-test). PBS:
phosphate buffered saline.

717F BAE DAL 20% (1/5)NA T1 o2 W77k bk
o F T 0 SE AYE Aee A AT
(Group INoll A &= 100% (1/1)0llA] Ta = ¥ Y W77} &
ZAE A T1 o9 Wrle #EHA Ayt F T 74
Folgt EAITA Aol Kol ekgkrh (p>0.05).
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4. ZESHY A U FEEYM 2F
5= F o 7+ H AR 2ATA AA A dzT
H| wslo] Wk W] GMO-paclitaxels 38k Foll A §-<]3gk
Feehy Wt #EE 2] ¢kgkom (Fig. 3), HxE N 9

94‘ ;S]/g- myeloid:erythroid H] %% Egi\;], (Flg 4).
NL &

Hhgohe gkl A vl Al o F H EsA 8
o} ubgotol] gk AE= el X 3Hye HJaoxd
FAAwoltl. 13 field cancerization® 2 913}
% 50-70%N A Asl7] witoll F714 Q1 4 =47t
Ao, Ak WIA & 98 o] HzH XAV} T8
ol A] o] AT o] gt 5 wullol= QM EF2

Fig. 3. Histological findings of the
liver (A) and kidney (B) from a
mouse after intravesical instillation
of glyceryl monooleate (GMO)-pa-
clitaxel show neither abnormality
nor toxicity (H&E, x100).

Fig. 4. Peripheral blood (A) and
bone marrow (B) from a mouse
after intravesical instillation of gly-
ceryl monooleate (GMO)-paclitaxel
show neither abnormality nor toxi-
city (H&E, x100).
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o 77kl ol & Vel SA4lo] YrktY B ol ol
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Aoz FAY W) A Esk oy wold BOGE

3
o] g3 g% i WX gt 7 EahHQ X gelu A7)
el 343 A3 BCGH E&F W AT 244
gagekellA] Fokol At Aolo] ¥ Holv w3l
% W BCG FUYH = A4 o|3E3} A-Fo] His]

b

S ek ololl whek BOGE ThAIE WL W W ) 9t
A Z thiotepa, doxorubicin, mitomycin-C, epirubicin 5-°] A%
53 ork el g ez Fope] e 1A oo
Fopel ALE ANAY AZES FAAAAE Eah
Aoz el gt
A7 gl A8ET 9on U YRLES A
o] Hbsgele] AAF X Foll % o] &= 31 9= paclitaxel->
ol 2 7] ¢hol W F kA 24 9] A7} A = Q)
o} AAERE S =9 GMOLEe] AgA7L LHE o] o]
o oheh Q177 Saksich GMOE T Hlolu AAAHA
ol o] AapHe|H A 24 T3 FEAEAAR I
U Aol o §3 3 gleh e A AR A,
F¢ T APRdoAE GMO7F TS gAY &
£ ZuAcks wask gen 1w ) 241 A ]
o Taxol” AR Heh W] A2 o] Su) W
A ze) o2 E4) o sl Aoz BaH’ GMO
+ oleic acid9] glycerides®} o}E AWHALES 23R, F
Z monooleate S ©| Fm, 5§ sl kol ulo} of 7
7HA o2 kel A AAAE o] Frt GMOE Aol A
=3 A Fsh AR EFo] AAE WEA FHe=dl, ol
3 Qe GMOE $3-2 SHekA she el 2% 44
A} Rl Zrkstol B Aol Wt 2
4 FEE Rl e 713eA & 2I3E JuE 5
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2 AT E o|eidh SFEeIEH wEroz, AH oA
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GMO-paclitaxel > BBNo.Z f-utsl AF o] FAA wbd
Soll A FAolt} ARG glo] FEist g a s Ve
ok B AR AnE EUE % TAA gl dolA
paclitaxel ©]9]¢] & gAAEIE GMOY Z lipid-
nanoparticles A A ol & W3 HZ FUFo 24 ¢t
a9 AdA a5 SUiAE g deeghe 7HAel
7hsste B Age] g% olo] i3tk AFE9] V| 2AER
28" g & Ao E A4 gEd AR o]y
Sk chemo-therapeutic agent-loaded lipid-nanoparticle A A7}
71 Wt W 9 A 59 tiAAE AEE T JEF 3
Al Hep w2 A7t AgE|ojop & Ao A7kt
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