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Penetration of Paclitaxel in Multicellular Layers of
Human Colorectal Cancer Cells
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Department of Biomedical Sciences, College of Medicine, The Catholic Univ. of Korea, Seoul
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ABSTRACT - Paclitaxel is an important chemotherapeutic agent for the treatment of human solid tumors. Multiceltular
resistance (MCR) is considered to be a major mechanism of resistance of human solid tumors to chemotherapeutic agent
such as paclitaxel, which includes barriers to drug penetration through tumor tissues. Multicellular layers (MCL) cultures
resemble in vivo tumor condition in terms of MCR and has been used successfully to produce clinically relevant data. In
the present study, we evaluated the penetration characteristics and post-penetration anti-proliferative activity of paclitaxel
using MCL of human colorectal cancer cells (DLD-1 and HT-29) grown in Transwell inserts. The penetration of ['*C]-pacli-
taxel was slower than that of mannito! which penetrates via paracellular pathway in DLD-1 MCL. The penetration of ['*C]-
paclitaxel was faster in HT-29 MCL compared to DLD-1 MCL, i.e., at 10 pM 100% and 40% penetration were observed
after 48 hr incubation for HT-29 and DLD-1 cells, respectively. When calculated using anti-proliferative activity in the con-
ditioned media of bottom chamber, the penetration after 24 hr was very limited (less than 50%) and concentration-dependent
at the concentrations tested in both MCL's. These results suggest that limited and differential penetration of paclitaxel in
tumor tissues may contribute to lower and differential efficacy against human solid tumors.

Key words — Paclitaxel, Multicellular layers, Tissue penetration

DTS 2004
h=4 ] Oukoh,}
ok AE 34 %‘)ﬂ
%—%(polymenzatlonﬁ]
o) A| A (microtubuleyS o} QFASHA
o] Jod = A slal AHH o= /ﬂ]i

JAIHLL daHAS £33 E}T«]
& W/gEs Bolr] wjEol 3t slekargo
#HE A £ahe AR AT o3
W71 AFoie F2 vk En|of
on o BAFASH 71xEe] dEA U=t
AHE = A, Aol Ad A sl E A(topoisomerase) 2 I
DNA 45 EA(repair enzyme)?] M3} Fojt}? 22} of
He 7R dHeE BAEAdo] vk BAHY =

WA71He 28 229 ujHE7E (microenviroment)oll 2]

E.E,

e i B ol o] AelAZ
Tel : 02)592-2422, E-mail : hkuh@catholic.ac.kr

385

3 U3 AR g E 72 ) AR FJE0E fk
= YAIE WA (multicellular resistance, MCR)ejt}. $HH
ol2]3t o284 (phamacodynamic) 81 ©]9]ol] Hr} &
29l Yo7 oFE8HH (phamacokinetic) 291, & FEHE
@A Ul 2 FEesert e 2 F 91%7]')01] gt
ool FH F=I Ut

FEGNNE RAEH AlAEo] BFEoR A BE
Fo] 7] wEel] &Y 24 We] AEZEL FYHeR 7)

=& 13 /‘~ oIL: g;&_&_ra ‘ﬂo}x] ‘ QZ’_ LE}B}—-] —}"Efﬂ
T3 2 Ado)] A AE wA @S0 9 2y 2

Ao e 87 <5 (convection)oll 23t oHE AHY-S s
s T2 9l 7FAUYE (interstitial fluid pressure, IFP)
o] opr @ wrow wiuR oHEo] RAS Rl o
Hellal | A7kA olFstal X E7|7h oYt o]zdt
2915 ool SaTule 2% L RE Gohr} w7
€ vl 9w = 2207171 918} hyaluronidaseZ
o] &3t 7hagtE o) HAvE AEE At
aag|gAe] Feols 23 W B Zolr| Al

=

x4 £3E

By



386 A -

o} St} In vitro 2R H)YA (histoculture)o A = Hh=t2] €
o] 27 #He] 7PgAN (periphery)ell Ft} HH =M HHE
o] Exr} wj$ AgHolgls Bt AT o] T3} A
e AE Lxd 710ske LR AZEHeH ofE Fof
T AdA A7 A F frEE ARAEE S5 AE 2
7b Z2sE AR YA gazgde] 24 A
Aol A ExaHA Aok BauEdch!?

ARRAAQ 1Y 2R A GF FHE ATsh] A
a4 Hicks®} Cowan(1996)°) &3l /e tSIAE wis
) (multicellular layers, MCLY= AAXZBE L] in vivo 54
S M A AFE 5 A in vito AL AEA S
shjolt) 1219 o2t T wigAIE o83t &t
Ao = B3l E Hrista FHE FAANIHE 9T
Bo| AR E T3] YL Yok e, HIolle L
FoollA Ftsletariel vt WAAT 5 FEFH Aol
7} 7¥E o} ghgel F4E uh Yk

B dApode A EF DLD-13} HT-299] A=

CTREAIE WA o83l daErde] it 5445 v
3EFTE, o] F AZEFZ| FEA Apols} HEFI 2}
o|Z H|waled ofEe] T3 zfoly} A el A Y
g3} Zolo] 7|osl=Rg Frtslaa} sk

g
Aok ME

=2 ehd (paclitaxel, PTX)S &) ekE (A2, d=t)ellA
A ket [“C)-Mannitol(specific activity: 53 mCi/mmol)

B - QS olE - TEA

9 [MC]-PTX(specific activity: 73 mCi/mmol)2 Moravek
(Brea, CA, "]=rpllA 94315t} Fetal bovine serum(FBS)
& Welgene Inc(Sugar Land, TX, "]=)elx] FYatHaL
Sulfordamine B(SRB)®} Tricholoroacetic acid(TAC), Glacial
acetic acids 7]EF A|9F5-S Sigma Chemical(St. Louis, MO,
olshellA skt

M|z k=24

DLD-13 HT-29= 1A 3 MEFEA Sd=tA 252
HAE, ol BT AEE 10% FBS, #VE™
(72 unit/mL), 2~2EZErF]21(100 ug/mL)e] -2 RPMI-
1640(Gibco BRL, Grand Island, ®|=H)o & wjslsict. )
FlollE 5% COSF 95% 3718 F=3tlaL, 2% 37°C,
FE 95%7} FAEHESE Sy AX gigo]l FRASH
(confluence)ell ©|ZW trypsin-EDTA(0.05%, wiv)E ¢
5 Al g3t

CRERUAMZES| &4 (multicellular layers, MCL)

2R A2 B8 7](82x 57 x48 mm(W xLxH); V=150
mL, Figure 1A)°] ER2Y QM E(Transwell insert, Corning
Costar, Acton, 7]=9)E A23AA wldsiait). ERHAL QA
E ure] AR9) Au(top chamber, TC)ol 3x10°71/200 pLe]
AEE HEAL 4547 A= WR|sted A7 Al
(Transwell polycarbonate membrane)ell F-28I=S |35
t} #gg7]ddlE 100 mLe] HWiRIE A9 AMES Aol
HjgF71e] wjA]e] FIEE AL, T 4~5A17ke] ke
% 50mLe] HiRAIE wikE7ldl O Ztete] BiAY] F G

A

(C) HT-29

Figure 1-Culture system used to grow cancer cells in the from of MCLs (A) and representative H&E histological crosssection of MCL's of

DLD-1 (B) and HT-29 cells (C) after growing for 5 days.
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