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xTEY% %910 MDA-MB-435 EEEETU°0 , Rx20LT, °(
03, %£60160%° ¢ OFAUA AO°Ti

OUAT+'£-ABOTNO'E-DIEU -2 £ 10P& - 'EKurt S ZAENKER2E-P«
0D1aD-°T0%¢ £~ ONOOTTNDY EUE++Y0
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0202£2021 xTEY VOEEEETU°0, Rx20KT , °003, %£60T®
OC OEAUATAG°Ti . 2E0A00xé»uuxAaCOTRAEDTERY
T-¢ 0%:a%0-Dj EOAaNo£a+ YA TEOFEATACTYEES»G 00
T, °0, axUTuT3ND%, X TE% %10 MDA-MB-435 EEEETU°0
JRxA0T_°003 %EGOT®PTC OFAUAY pAG°Ti . xTEY ¥
000.01~0.1 mga.~"-TT8AU¢EA+TO000F MDA-MB-
435 T, °006 TET-03A~p° °x»02803A~p° °x pAd3 _%ERD
OEAE-0+6129.9% ~51.2%°1 35.0% ~ 49.8%EXIEY
“%0.01°10.03 mgd.~'10 MDA-MB-435 T, °0COT®0P
xé »Upx An000EAET266 .7 % °174 . 4% £9 .02°10. 1
mg &, 'E+¢ EA-TO000F MDA-MB-435 T, °GOUEY T-%°0-
OPUAC OF . %Aa10+TA+xTE% %uR0OD%ICe pAOOOE MDA-
MB-435 T, °003, »£60Te°1C " 0FpAx+0ALF4E%EE0U ¢ @
OEOXAGX20K - Az EAU%ROPO ! OAC%° .

10" EERTEY: VEE+YA TEOREATAESEETUOXAGEND3  E»
OxAGE-COTREXC "OF

0P 1%-0AACAER979 . 1
TATx+eETABER
TA 0A £a °A£2000-3002 2001£01-0051-05

COTOPPTRECTAPOOXAG A @Y 190+£ECOAOXAG
x@0EPAAU0D . ~0A¢ HAAD 200%Y +TA+£RETU°OT, °00»
HOAE 20~ - €24 T»EAU" 20TOUAE S« 6~ OTAKUES Aé” @»T
AEOEAU° T%4a08P0O»%O0BUA 70% ~ 75% %uOAAU°T%aNd
DO»YORYA 25% ~ 309£YEESO " Exe01°0T , *GpACOTECT
xaQETPOEECEETU0v:° FAENTADOOXAGOTARSE °UpAL Y
00E@. XTEY: & taxol£EC” 0°1 T1EVE+AaODTAE j pAO» 00
TpYEAa» OTTTEAATATOPA» N§%A11OT x+0A»UATESD
Y° 1092000x A0 £6E£aT0x20EPOEETU 0T TTEUANS2°0

E0, 4EOFU£2000-03-02  %OEUEOGAU£2000-11-20

x+0RYO%EEBUAGTE 1966 — £BADES2»0E | TPTRTOEEE3OE, £
O+02" OEAOXAGOOATNEND Y, .

3. A2TuEE

ODI»36ALDSEA; CoONSET2AU 23£0APA0» TROXAD» AE
00TTOROSEEY 1y EETOR1OXTEY VOERAED» AEOO»0
. 0u00A20A0T AEx2QEDOEE TUOPAAD " 2D, - LDET”
° FMEEHOOXAST _ °GCOTRES ORAUA! pAG°Ti £ pATAN0
KTEUEBO” ENDY¢ X TEY %90, Rx20EDOEEEETU 0T, °OpA
03, %EGOTOTC ORAUA! PAG° TT 1 ODOGOUEAAU 245 0»
2010A.

1 2AAT°1-%-~

1.1 O0OK-£E0YAY°OCE+
999%O0ET . Matrigel 10x0AALU Collaborative Research 1«
E%LFEA-° °& fibronectinf@°x0AALU Promega 1«E%£RA
03A-1° °& " 1aminin£@Ox0++%0 " ON§O%NE2, T, *OEO£HA
¢-18" eukittE@T2E0+%  RCAYYND TEXO0BEN»AEC20K - £»
A£Fa - 6%°0- Vitrogen 1087°99.9% %°0-TET-0E 95% ~
98% | DI%°0- 2% ~ 5% [l DI%4°0-xé3ELF2 COHE-
SION 1« E% 20 £- °1 MEM AaNg »E minimal essential
mediumE®? Gibco 20/ - £AGROAT23E " 4£5-dimethylthia-
z0l-2-yIEERE5-diphenyltetrazolium bromideE-MTT BOEN®
E@ insulinf®1 RPMI 1640 1°x0 Gibco BRL 1«E%EF¥AL
NaCA “fetal calf serumE-FCSE@Cx0°%0YEAY%CAEGTT 10
312AATODTP1«EY .
bonate AEAS 039 13 mmE—+x%T 12 punE@aAAll] Poretics
1«<EY20k - £»T, °0C " OFYCAKLOCY:® FATALQET%p OE pA LG
1.2 T, °0AaNg

EEEETU°0 ,Rx20LT, °00&8 MDA-MB-435 OEAAL(
Ligand Pharmaceuticals 1«E% Mais 20 E¢ »YOU. MDA-
MB-435 T, °00U 37°C 5% CO, 16%pTAEAANEOU- 10%
FCSEH0 mg 9.~ 'OEPCEPEH00 kUjeL~'CAATEGEH00 mgj o
L~ 'A”AE@uA RPMI 1640 OPEA;OU « G2 “T.
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1.3 T, °003, %EuNaUsey
2.0 pg TEO3A~po°x012803A-p°°x - 0+3£100 96
¢xhaNg °&OPEROTA _EOTO6£6AC- 29, AENACA °x o °x
£ bovine serum albuminE-BSAEGA RPMI 1640 AaNg0° 37°C
-840 1 hEAXEANT»©3802 PBSET n0 3 “T. Ag ¢ xYOEE 5
x 10* T,°0£37°CAaNg 1.5 h ©0£6A PBS T E¥T 03 %I,
°0. FUE¥2D0A PBSEA( ¢ x%OEE 100 . 0.4 giol~'pA
MTTESUT , °0AaNg Ta0pY: 1 DgAaNe 4 hEAUEYETCAEH#OEE
200 pl Tp¥%xNC T£" dimethyl sulfoxideE-DMSO£E8U BIO-
T,°008xUT,°0 Ay, MWALEOPA” +£7E%.
1.4 T_°0COT®EONEUSEY

Y%« Polycarbonate AEAQOAD, ¥xOTTUOU transwell Dj
EOETEQUAEARETAzT¢, 500 mgial, ' TET-03A-~p°°x 10
HLEGUAEAU-I-/:\AEE 1¢ 500 mg @~ matrigel 10 u]ﬁ"(},Eoé
+ OA . EjT0EyEG30kUpuAMDA-MB-435T, °00A
0.025% EDTA/PBS Ta» 2¢00Di00°- 0. 1% BSA pA
RPMI 1640 AaNg»00PER+T, 0AET2 2.5 x 10° L.~ %0
100 pIL T, °GDUOCOU transwell Dj EOE37°CTAOY 24 h. Ej
30 transwell Dj EO£AX Y19 C6£6AAPCO2AE¥T COTRPA
AEAo+TAzT, °OEHE E%E«ESAOA, - 10%° - a£-£6U 400 +9
1aN8TOTeuuTAER»UN{ Ofi 5, 6EOO°E%EEYA;, , 6EOO°T
°QEyA;£60COTRT, *OuATANOEYALA” +TE%OXAS T, °QpA
COTRAUA! .

1.5 T_°0C OfEuNé

O+, EyT-¢ 0%apAne0-pi EGUE £ 1OEYEG3aAUpA
MDA-MB-435 T, °00A 2 mmo}id.~' EDTA/PBS T0» £60
Pii0U°-~5% FCS pA RPMI 1640 AaNg00pER+T, °0A " IE
TeALEY 4 x 10°. Ei 50 pL T, °0DU0CYOEEC- 187.5 L
14°0-EU0L'1.67 gamL.~'£81 25 ;.. MEM 10 x £8aNg»0
HA »1°T0P0P£2¢YOEE00TI»0Ta0! pAEUAE DMSO <
0.05%EB»10EER+ pH OA 7.4. %« E»1DU0CYOEEX00K
LA2EASD{ EOEBA0U 37°C T, °0AaNgTAOY 30 min. OAED
» 0A 55°Cx600pAE A~ -2E, A0»1°T02 1 : 1£80+02£A8
DiEO£H ™ (E.

T_°0C OFUCARVEEY  {;ORCTEEEOD°£60 320 +10=
EuE+%aY%CAY%: 12 h T,°0C "0k, Ag TEuNéEz»uN;j O 30
,OT_ °0£8} 0A Nigeemann 20E EQUEPALEEE»G 00T
°0, 0xUTT3-0T6 T, °0C OFEUAECTT, °0C " 0£°U - 0AE=¢
»20ET, °0C OALTVE .

1.6 xTE% Yx+0A 24 h 10T, °0GEG3opAd°Ti

EiTOEyEG3akUT, °0£49A 0. 25% OEA_-0. 025%
EDTA T0» £p=T, °0ATET2ALEY 8 x 107£37 A¢,¢x 100

L T, °0Du0°%0000U 96 ¢ x°4£37°CAaNs 24 h C6£%02»
1-A " TEPACO T »0 UE TA»YEUALE%T Do AaNg 24 hEAUET
CAEA; ¢ x%OEE 100 p. 0.4 go.~' MTT 00 37°C£5% CO,
TATa0PTAOY 4 hE%O0 200 ;.. DMSO£-OU BIO-RAD 550
DIA, +8YC0C2AT" Ay . OLEREERT  °0" &»TAE .
1.7 13%ENS 'AT

%1000 x + s +1E%EXE%a2T012E0A Student ¢ %i

Ne.
2 hatl

2.1 xTEY %90 MDA-MB-435 T, °003, %AUAL uAO°Ti
0.01£-0.03 %° 0.1 mgioL~'xTE% %08 MDA-MB-
435 T,°0x+0A 1.5 hEFO»UOE3E - OTET-03A~p° °x03A-
ueex03 HAUAL -0+8%upul 9.9%£25.1%°1 51.2%£%50
2503 A-p°°x03 BAUAY -O0+d%upl 35.0%£44. 8% °1
49.89% 1% 1£0 TOE%AA000£T , °003 , %hx+OA3EA+TOPA
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Fig 1. [Effect of taxol on the adhesive capability of
MDA-MB-435 cells. The cells were resuspended in PRMI 1640
medium containing 0.1% BSA and plated into micro-well precoated
with fibronectin or laminin. The relative number of adhesive cells
were evaluated by Asy ., using MTT method £ A£CcontrolfE BE~
CEBE®.01£-0.03 and 0.1 mg ™! taxolE-vespectively. x + sE-n
=3. " P<0.05£~" * P < 0.01£~compared with AE»* P < 0.05E~

compared with C group.

2.2 xTEY% %50 MDA-MB-435 T_°0COT®AUA! pAO°Ti
0.01°10.03 mga.~'xTE% %08 MDA-MB-435 T,
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°0x+0A 24 h£§0 MDA-MB-435 T, °0COT®0@xé»UpxAa
AUA! ODA=TOPAOOOF x+ OAEHOOEAE -0+3T2 66. 7% °I
74 .49 £887000x€TazE%N%RODTO0@D02T+8 "1 1£0

Tab 1. Effect of taxol on invasive capacity of MDA-
MB-435 cells
Taxol/mg@L=!  No. of invaded cells Inhibition rate/ %
Control 270+ 6
0.01 90+23"" 66.7
0.03 69+7"" 74.4

The invasive capacity of the cells was evaluated in transwell cham-
bers. BrieflyE-polycarbonate filter8" 12 pm pore sizeEOwere coated
with 5 p1g matrigel on the upper side and 5 pig fibronectin on the oth-
er side. MDA-MB-435 cells were collected and resuspended in
serum-free PRMT 1640 medium containing 0.1% BSA. 2.5 x 10°
viable cell6 100 pI£Gvere seeded in each chamber and incubated in

a CO, incubator at 37°C for 24 h. x + sE-n=3. " " P <0.01£-

compared with control.

2.3 xIEY% %90 MDA-MB-435 T, °0DT1-pA0°Ti

Fig 2. Morphological changes of MDA-MB-435 cells
in 3-dimensional collagen lattices after exposure to

taxol under phase contrast microscope. Affntreated cells
£ initiaEE»BEQntreated cellf 12 h laterEE»C and DEC®cells treated

with taxol 0.02£-0.1 mgd.~! for 12 hEvespectively.
0. 15E@mi tnin ~'£7800°0C " OAEUAEEAODEUTAE M« +

x&4a%uTPT00eD02T+8 "3 “T00, “EuNé£o 1000xé£6. 02
%°0.1 mgd. ™' XTE% ¥%xéT, °GuAG 0£°U-0AE-0+8T2

MDA-MB-435 T, °G0UEY T-%°0- 0D SEALOOBTI-E®  £739 + |7£€0£521 + 126€0E519 = 11£6% . +TA+xTEL %

0»0012%20125 pA02DTT, °0£ATO»00T230EGDTET 26
T+x&UACOET, °0. T000xET, °02EVCALE+OUEY T-%°
0-0P3E02DT£+42 h 6762, -0T, °0%«» 3E30EGDIES
0.02%° 0.1 mga~"xTE% %x=0A 12 h ©6£82DTT  °(E
AyA=TO06TA£ICEGDTT , °(+EAYA+TOYGER " T4 2£0
2.4 xTEY Y90 MDA-MB-435 T, °0C OFAUA}pAO°Ti
T000xE£6.02 %° 0.1 mg o~ ' xTEL Yx€T, °0C 0k
EUAE - 0+8187°0.391 + 0. 10£850.380 + 0. 16E850.352 +

0.02°10.1 mgd.~'A=T0%pul MDA-MB-435 T, °0G "0
°U-0AE. T,°0C OELi%£%a10+TA+£H000xET, °0C "0
%T30Pg£60C OFYAABONES OF - 1870 . ToxTEY Y%iAkYA
A¢xéT,°0C " 0£30DaD0%I 2TEGOC OF - 118D £XTEY Y
0.1 mga.~'xé2;-0T, °0%00U0-Th°»TT ££1% 3£0 i
A=XTEY% Y EA-TO000E MDA-MB-435 T, °GuAG Ok .
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Fig 3. Effect of taxol on the pathway of migrating MDA-MB-435 cells in three dimensional collagen lattices. A£°
untreated cellsE»B and CE%reated with taxol 0.02 and 0.1 mga.™! for 12 hE-vespectively.
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2.5 xIEY% % MDA-MB-435 T, °0x=0A 24 h 10T, °GEU
3opA0°Ti

+i 2 %410+ TA+xTEY Y%0€ MDA-MB-435 T, °0x+0A
24 h. 0.01£0.03°1 0.1 mga.~'xé»TT_ °0Ey-0+3T2
1000xépA 99.7%£-85.9%°1 84.2% . +TA=00 AAE
000Z MDA-MB-435 T, °003, %£6010°1C 0RAUA} O&T,
°01%x+0A¢ EAUTPO+%010T ] .

Tab 2. Effect of taxol on viability of MDA-MB-435
cells
Taxol/mgd. ™! As40 um Cell viability/ %
Control 0.983 +0.084 100
0.01 0.980 + 0.047 99.7
0.03 0.844 £ 0.045 85.9
0.10 0.827 +0.041 84.2

Cell viability was determined by MTT method. BrieflyE-100 pL. cells
£78 x 10° L™ '£Gwell seeded in each well of 96 well microplate£-ufier
incubated in a CO, incubator at 37°C for 24 hE-the cells were treat-
ed with various concentration of taxol for 24 hE-then the medium was
replaced with 100 pl, MTE 0.4 gd.~'£Gor 4 h. After thatE200 L.

DMSO was added and Asy ,,, values were measured. x + sEn =4.
3 10A0

COTOPPTRECTAPOOXAG A 2@Y:i 180+ 000»£ACY0A
OxAox20FUAAUOUOOED . EcOT OO%EGTTNSEAOTECOXAD
T,°0C0Te°T x0T T-1y31pA1g%i2k0e. OU E1y3l
OPESOT, °00&»UpxAn»T _ °0Ta»u0ED3 LEE»COET -A°T
YonTIa00p° °xEQ%RAA  uka»upxAaolT_°0Ta»U0ELSU
C+» %A;80-0AU00Y%° A0 - OAUEG3a00XOUE X+ 0ATAX+ ("
TOC O& L ToDxe0 £4EA] 0603~ 0 oDT3Ex20EOFE
x@TTOxAGT , 003, hEGOTOOTC " 0FLy3T A | +» - KU%U0D
¢EAUOOOEOXABPAXaQE .

OxAST 0T "1yAo+TAzE0 1403, %0U»UpxAe»0T , °0
1a»00E . +%TAPANDY:e %a10+TA+£6UA ET2 0.01 ~0.1
mg o~ 'E+EXTEY Yix=0A 1.5 hE% (EA-TOO00KEEEETU
°0,Rx20E08 MDA-MB-435 T, °00&T, °aTa»0u0E3E-0TE
T-03A-p°°x»02803A~p° °xpA03  hEIC3EO» T pAVAA,
P8O 1@TY. »UuxAECeOT , °0COTOEG  OFPATIE»FAOTEA
IVDI%°0-ECEA0+023E -0, xTEY % 0.01 T 0.03 mg®
L.~ 'x+0A 24 h£§0 MDA-MB-435 T, °GuAGOTOEE 1ax»upx

DI%°0-A, »TDOODLIE»10D” yheO»2hEuNEPAOA: |
OPTATx+ "PAEFATAOXAST, °GuAC OFAUA! 08414
AUPACOTRAUA! »00x AG A D031 TESE Oy +EVIEY OUqp
T-¢ 0%apATATAAEDTODENDY, T, °0C " OF TuTu2»AUO=EN
ug -~ 03£a0UT8AUPAC  OF1y3T . EcT  ~TYapAAU°TT, 0
OUTpT-¢ 0%a° lid» pA+T280D2» x0C OREFoOUEY T-¢ 0%a
HA»UOEOD - ¢ TOOPO» T EyA T~ TAU°TT  °0x6x0-¢C
ORVTENEY 4y TAZEOAEY T~ 0%apAC0-D EOLS! OAE+Y4
TEORAYTRAY:CT, °0C  OFY%EEE»( 00, UxUTUT3£4ERT O
EupgAEAATAAUCE; 62¢x60DP8AYCAYCT - OT6T , °0C Ok
100+°UA"T, °GC " OFEUAEES "OE°U - OAEET, °0C " OFLIYE
00%°T, °0pTT- A+apE . +%TAUANDY: ha10+TA+EXTEY
400 0.1°10.02 mgd.~ ' T6%pTAx+0A 12 hEzEA=TOND
“6. ODTATx+ UAEG° ADTU°OT+XAET 3606 x20EC+AUOD
O» 1" Ta2@DEY2EY ~0 [%20D¢ECA3p D S0 EXTEY %
0.1 mga.~'xéT+x&Ei 36pAT, °GEyA-TOEUOUTO00xE£
TaEUXTEY ¢ EAU%UUT MDA-MB-435 T, °GpAx20£C+t
AUEHY: 3 pAT | °0C " OFLIYET , ©0xTA+EXTEY Y EA+TO00
OF MDA-MB-435 T_°0pAC"0F. OEOUXTEY: %ECT °0T¢
1(0pe°x3%0% YAEACxe01T¢10p°  x¥%AaulERE2AXTEY %00
OFT, °0C " 0x+0A¢ EAUO&EA0°TIT¢L0pe o x%Uy: 0p1g.
T, °01%POEuNE%AL0+TA+£600803  %EGOTRPTC Ok
EuNEELOATAT-A(E - TTSAUEXTEY V0BT, °(x=0A 12 hE-
T TOENSSALTOT
MB-435 T, °0GuA03, EGOTRPTC 0&; EAUGBEAT , °0T¥x+
OATPO+401GTPE6EAGOT NOUEL 34 UATA0»0A .
xUETEUEOEXTEY: %2»%O%R0DTC1Upe °x¥%0% pACe
AT , °09%x+0A£62%R0D%TC AOOOEOXAGT , °003, 1£60
T0°1C0FpAx-0A . EA000E0XAST, °0COT®TC  O&pA -0
x0»UAT»10D” yOUETEENDY:;, .
0AD» _ PP»AL( Witten ~ONSAAORNENDY¢ EUl Frank Entschladen %°
Bernd Niggemann 20E¢ JAEEGE °TOUCT Tigand Pharmaceuticals 1«E¥%
Dale Mais 26E¢»YOU MDA-MB-435 EEEETU°0, Rx20ET  °008.
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Effect of taxol on adhesionf-invasion and migration of MDA-MB-435
highly metastatic human breast cancer cells

ZHOU Long-En'E-LIU Hong-Yan'£-XU Shao-Feng'£-
FU Zhao-Di'E-Kurt S ZAENKER*£-HAN Rui'

£°1.

Institute of Materia MedicaE~Chinese Academy of Medical SciencesE-Peking Union Medical CollegeE-Beijing

100050E£~China£2. Institute of ImmunologyE-~University Witten/ Herdecke£E-58448 WittenE-~Germany£0

AbstractE°To investigate the effect of taxol on ad-
hesionE-invasion and migration of MDA-MB-435
highly metastatic human breast cancer cellsE-inva-
sive capacity of MDA-MB-435 cells was evaluated
by using reconstituted basement membrane inva-
sion assayE-the locomotion behavior of MDA-MB-
435 cells in a three-dimensional collagen lattice
was recorded by using time-lapse videomicroscopy
and computer-assisted cell tracking system. It was
found that taxdl"0.01 — 0. 1 mgj oL~ '£Cinhibited
MDA-MB-435 cells to adhere to the basement
membrane component fibronectin and laminin by
9.9% —51.2%£-66.8% — 86.9%Erespective-
ly. At concentration of 0.01 and 0.03 mga.™'£-

taxol suppressed MDA-MB-435 cells to invade the
reconstituted basement membrane by 66. 7% -
74.4% . At the concentration of 0.02 and
0.1 mgi®L~'E-taxol significantly decreased the
percentage of locomoting MDA-MB-435 cells and
changed the pathway of migrating cells. The re-
sults indicate that taxol can significantly inhibit
the adhesionf-invasion and migration of MDA-
MB-435 cells.
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