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Ï¸°û¸ú×ÙÏµÍ³ÑÐ¾¿×ÏÉ¼´¼¶Ô MDA-MB-435 ÈËÈéÏÙ°©

¸ß×ªÒÆÏ¸°ûÕ³¸½£¬ÇÖÏ®ºÍÇ¨ÒÆÄÜÁ¦µÄÓ°Ïì . ×ÏÉ¼´¼

ÔÚ 0 .01 ～ 0. 1 mg¡¤L- 1·¶Î§ÄÚ¿ÉÃ÷ÏÔÒÖÖÆ MDA-MB-
435 Ï¸°ûÓëÏËÎ¬Õ³Á¬µ°°×»ò²ãÕ³Á¬µ°°×µÄÕ³¸½£¬ÒÖ
ÖÆÂÊ·Ö±ðÎª 9 .9% ～ 51.2%ºÍ 35 .0% ～ 49.8%£»×ÏÉ¼

´¼ 0 .01 ºÍ 0 .03 mg¡¤L- 1¶Ô MDA-MB-435 Ï¸°ûÇÖÏ®ÖØ

×é »ùµ×Ä¤ÒÖÖÆÂÊÎª66 . 7% ºÍ74 . 4% £»0 . 02ºÍ0 . 1
mg¡¤L- 1Ê±¿ÉÃ÷ÏÔÒÖÖÆ MDA-MB-435 Ï¸°ûÔÚÈýÎ¬½ºÔ
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×ªÒÆµÄÄÚÒò . ´óÁ¿µÄÁÙ´²Ö¤¾Ý±íÃ÷£¬ÈéÏÙ°©Ï¸°ûÒ»

µ©Àë¿ªÔ·¢²¿Î»£¬ÁÙ´²ÖÎÓúÂÊ½«´ó´óÏÂ½µ£¬5 Äê´æ»î

ÂÊÓÉÁÜ°Í½áÒõÐÔ»¼ÕßµÄ 70% ～ 75% ½µÖÁÁÜ°Í½áÑô

ÐÔ»¼ÕßµÄ 25% ～ 30%£Û1£Ý£¬Òò´Ë×èÖ¹°©Ï¸°ûµÄÇÖÏ®ºÍ
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¶þÝÆÀà»¯ºÏÎï£¬Æä¶ÀÌØµÄ»¯Ñ§½á¹¹ºÍ×÷ÓÃ»úÀí£¬ÒÔ

¼°¶Ô¶àÖÖÖ×Áö£¬ÓÈÆä¶Ô×ªÒÆÐÔÈéÏÙ°©ºÍÍíÆÚÂÑ³²°©

ÊÕ¸åÈÕÆÚ£º2000-03-02 ½ÓÊÜÈÕÆÚ£º2000-11-20
×÷Õß¼ò½é£ºÖÜÁú¶÷£¨1966 - £©£¬ÄÐ£¬°²»ÕÊ¡ÎÞÎªÏØÈË£¬²©Ê¿£¬

Ö÷Òª´ÓÊÂÖ×ÁöÒ©ÀíÑ§ÑÐ¾¿ .
3 . ÁªÏµÈË

ÓÐÍ»³öÁÆÐ§£¬Ä¿Ç°ÒÑ³ÉÎªÁÙ´²³£ÓÃµÄÒ»ÏßÖ×Áö»¯ÁÆ

Ò©ÎïÖ®Ò»£Û2£¬3£Ý. ¹ú¼ÊÉÏÓÐ¹Ø×ÏÉ¼´¼ÓëÆäËû»¯ÁÆÒ©»ò
¸¨ÖúÒ©ÁªÓÃÖÎÁÆ×ªÒÆÐÔÈéÏÙ°©µÄÁÙ´²ÑÐ¾¿·½ÐËÎ´

°¬£Û4£Ý£¬µ«¶ÔÖ×ÁöÏ¸°ûÇÖÏ®£¬Ç¨ÒÆÄÜÁ¦µÄÓ°Ïì±¨µÀÏà¶Ô

½ÏÉÙ£¬Òò´ËÑÐ¾¿×ÏÉ¼´¼¶Ô¸ß×ªÒÆÐÔÈËÈéÏÙ°©Ï¸°ûµÄ

Õ³¸½£¬ÇÖÏ®ºÍÇ¨ÒÆÄÜÁ¦µÄÓ°Ïì½«ÓÐÖúÓÚÆäÁÙ´²½øÒ»

²½Ó¦ÓÃ .

1 ²ÄÁÏºÍ·½·¨

1 .1 Ò©Æ·£¬ÊÔ¼Á¼°ÒÇÆ÷

×ÏÉ¼´¼ÓÉ±¾ËùÖ²»¯ÊÒ·½Æð³Ì½ÌÊÚÌá¹©£¬́¿¶ÈÎª

99%ÒÔÉÏ . Matrigel ¹º×ÔÃÀ¹ú Collaborative Research ¹«
Ë¾£»ÏËÁ¬µ°°×£¨fibronectin£©¹º×ÔÃÀ¹ú Promega ¹«Ë¾£»²ã
Õ³Á¬µ°°×£¨laminin£©¹º×Ô±±¾©´óÑ§Ò½Ñ§²¿Ï¸°ûÊÒ£»ÓÅ
¿ÌØ£¨eukitt£©½ºÎªÈÕ±¾¸ßÇÅ¼¼ÑÐÏõ×ÓÖêÊ½»áÉç²úÆ·£»
Å£Æ¤·ô½ºÔ Vitrogen 100£¨99 . 9%½ºÔÏËÎ¬ÓÉ 95% ～
98% ⅠÐÍ½ºÔ 2% ～ 5% ⅢÐÍ½ºÔ×é³É£©Îª COHE-
SION ¹« Ë¾ ²ú Æ· ºÍ MEM Åà Ñø »ù£¨minimal essential
medium£©Îª Gibco ²úÆ·£»àçßòÀ¶¡²3-£¨4£¬5-dimethylthia-
zol-2-yl£©-2£¬5-diphenyltetrazolium bromide£¬MTT¡³£¬ÒÈµº
ËØ£¨insulin£©ºÍ RPMI 1640 ¹º×Ô Gibco BRL ¹«Ë¾£»Ì¥Å£

ÑªÇå£¨fetal calf serum£¬FCS£©¹º×Ôº¼ÖÝËÄ¼¾ÇàÉúÎï¹¤
³Ì²ÄÁÏÓÐÏÞ¹«Ë¾ .

Transwell Ð¡ÊÒÎªÃÀ¹ú Costar ¹«Ë¾²úÆ·£»Polycar-
bonate ÂËÄ¤£¨Ö±¾¶ 13 mm£¬¿×¾¶ 12µm£©ÎªÃÀ¹ú Poretics
¹«Ë¾²úÆ·£»Ï¸°ûÇ¨ÒÆ¼ÇÂ¼ÒÇ¼°ÆäÏà¹ØÈí¼þÓÉµÂ¹ú

Witten ´óÑ§ÃâÒßÑÐ¾¿Ëù Zaenker ½ÌÊÚ»ÝÔù .
1 .2 Ï¸°ûÅàÑø

ÈËÈéÏÙ°©¸ß×ªÒÆÏ¸°ûÖê MDA-MB-435 ÓÉÃÀ¹ú

Ligand Pharmaceuticals ¹« Ë¾ Mais ²© Ê¿ »Ý Ôù . MDA-
MB-435 Ï¸°ûÔÚ 37℃ 5% CO2 Ìõ¼þÏÂ£¬ÅàÑøÓÚº¬ 10%
FCS£¬10 mg¡¤L- 1ÒÈµºËØ£¬100 kU¡¤L- 1ÇàÃ¹ËØ£¬100 mg¡¤
L- 1Á´Ã¹ËØµÄ RPMI 1640 ÖÐ£¬Ã¿ÖÜ´«´ú 2 ´Î .
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1 .3 Ï¸°ûÕ³¸½ÊµÑé£Û5£Ý

½« 2.0µg ÏËÕ³Á¬µ°°×ºÍ²ãÕ³Á¬µ°°×·Ö±ðÆÌÓÚ 96
¿×ÅàÑø°åÖÐ£¬ÊÒÎÂ¸ÉÔïºó£¬ÓÃº¬ 2% Å£ÑªÇå°×µ°°×

£¨bovine serum albumin£¬BSA£©µÄ RPMI 1640 ÅàÑøÒº 37℃
·â±Õ 1 h£¬Á×ËáÑÎ»º³åÒº£¨PBS£©Ï´µÓ 3 ´Î . Ã¿¿×¼ÓÈë 5
× 104 Ï¸°û£¬37℃ÅàÑø 1.5 h ºó£¬ÓÃ PBS Ï´È¥Î´Õ³¸½Ï¸

°û . ÆúÈ¥²ÐÓà PBS£¬Ã¿¿×¼ÓÈë 100µL 0. 4 g¡¤L- 1µÄ

MTT£¬ÓÚÏ¸°ûÅàÑøÏäÖÐ¼ÌÐøÅàÑø 4 h£¬ÆúÈ¥ÉÏÇå£¬¼ÓÈë
200µL ¶þ¼×ÑÇí¿£¨dimethyl sulfoxide£¬DMSO£©£¬ÓÚ BIO-
RAD 550 Ã¸±êÒÇÉÏ²â¶¨ A540 nmÖµ . Ï¸°ûÕ³¸½ÂÊÒÔÕ³¸½
Ï¸°ûÓë×ÜÏ¸°û A540 nmµÄ±ÈÖµÀ´±íÊ¾ .
1 .4 Ï¸°ûÇÖÏ®ÊÔÑé£Û5£Ý

½« Polycarbonate ÂËÄ¤ÓÃÖ¸¼×ÓÍÌùÓÚ transwell Ð¡
ÊÒÉÏ£¬ÓÚÂËÄ¤ÉÏÃæÍ¿ 500 mg¡¤L- 1ÏËÎ¬Õ³Á¬µ°°× 10

µL£¬ÓÚÂËÄ¤ÏÂÃæÍ¿ 500 mg¡¤L- 1 matrigel 10µL£¬·ç¸Éºó
±¸ ÓÃ . È¡ ¶Ô Êý Éú ³¤ ÆÚ µÄ MDA - MB - 4 3 5 Ï¸ °û ÓÃ
0 .025% EDTA / PBS Ïû»¯²¢ÖØÐüÓÚº¬ 0 . 1% BSA µÄ

RPMI 1640 ÅàÑø»ùÖÐ£¬µ÷Ï¸°ûÅ¨¶ÈÎª 2 . 5 × 109 L- 1¼Ó

100µL Ï¸°ûÐüÒºÓÚ transwell Ð¡ÊÒ£¬37℃ÎÂÓý 24 h. È¡
³ö transwell Ð¡ÊÒ£¬¼×´¼¹Ì¶¨ºó£¬ÓÃÃÞÇ©²ÁÈ¥Î´ÇÖÏ®µÄ
ÂËÄ¤±íÃæÏ¸°û£¬HE È¾É«£¬ÓÃÓÅ¿ÌØ½º·âÆ¬£¬ÔÚ 400 ±¶

¹âÑ§ÏÔÎ¢¾µÏÂËæ»úÑ¡Ôñ 5 ¸öÊÓÒ°£¬¼ÆÊýÃ¿¸öÊÓÒ°Ï¸

°ûÊýÄ¿£¬ÒÔÇÖÏ®Ï¸°ûµÄÏà¶ÔÊýÄ¿À´±íÊ¾Ö×ÁöÏ¸°ûµÄ

ÇÖÏ®ÄÜÁ¦ .
1 .5 Ï¸°ûÇ¨ÒÆÊµÑé

ÖÆ±¸ÈýÎ¬¿Õ¼äµÄ½ºÔÐ¡ÊÒ£Û6£Ý È¡¶ÔÊýÉú³¤ÆÚµÄ

MDA-MB-435 Ï¸°ûÓÃ 2 mmol¡¤L- 1 EDTA / PBS Ïû»¯£¬ÖØ
ÐüÓÚº¬ 5% FCS µÄ RPMI 1640 ÅàÑøÒºÖÐ£¬µ÷Ï¸°ûÅ¨¶È
ÎªÃ¿Éý 4 × 109 . È¡ 50µL Ï¸°ûÐüÒº¼ÓÈëº¬ 187 . 5µL
½ºÔÈÜÒº£¨1 .67 g¡¤mL- 1£©ºÍ 25µL MEM£¨10 × £©ÅàÑø»ù

µÄ »ìºÏÒºÖÐ£¬²¢¼ÓÈëÒ©Îï»òÏàÓ¦µÄÈÜÃ½£¨DMSO <
0.05%£©£¬»ìÔÈ£¬µ÷ pH ÖÁ 7 . 4 . ½«´Ë»ìÐüÒº¼ÓÈë×ÔÖÆ

µÄ²£Á§Ð¡ÊÒ£¬ÖÃÓÚ 37℃Ï¸°ûÅàÑøÎÂÓý 30 min. ÓÃÈÛ

»¯ÖÁ 55℃×óÓÒµÄÊ¯À¯·²Ê¿ÁÖ»ìºÏÒº£¨1 : 1£©ÃÜ±Õ²£Á§
Ð¡ÊÒ£¬¼´¿É .

Ï¸°ûÇ¨ÒÆ¼ÇÂ¼£Û7£¬8£Ý Ñ¡ÔñºÏÊÊÊÓÒ°£¬ÒÔ 320 ±¶Õæ
ÊµÊ±¼ä¼ÇÂ¼ 12 h Ï¸°ûÇ¨ÒÆ . Ã¿´ÎÊµÑéËæ»úÑ¡Ôñ 30
¸öÏ¸°û£¬Ó¦ÓÃ Niggemann ²©Ê¿Éè¼ÆµÄ¼ÆËã»ú¸¨ÖúÏ¸

°û¸ú×ÙÏµÍ³·ÖÎöÏ¸°ûÇ¨ÒÆËÙÂÊºÍÏ¸°ûÇ¨ÒÆ°Ù·ÖÂÊ²¢

»æÖÆÏ¸°ûÇ¨ÒÆ¹ì¼£ .
1 .6 ×ÏÉ¼´¼×÷ÓÃ 24 h ¶ÔÏ¸°ûÉú³¤µÄÓ°Ïì

È¡¶Ô Êý Éú ³¤ ÆÚ Ï¸ °û£¬ÓÃ 0 . 25% ÒÈ Ã¸-0 . 025%
EDTA Ïû»¯£¬µ÷Ï¸°ûÅ¨¶ÈÎªÃ¿Éý 8 × 107£¬°´Ã¿¿× 100

µL Ï¸°ûÐüÒº½ÓÖÖÓÚ 96 ¿×°å£¬37℃ÅàÑø 24 h ºó£¬¼Ó²»

Í¬Å¨¶ÈµÄÒ©Îï»òµÈÌå»ýÈÜÃ½£¬¼ÌÐøÅàÑø 24 h£¬ÆúÉÏ
Çå£¬Ã¿¿×¼ÓÈë 100µL 0.4 g¡¤L- 1 MTT ÓÚ 37℃£¬5% CO2

ÎÂÏäÖÐÎÂÓý 4 h£¬¼Ó 200µL DMSO£¬ÔÚ BIO-RAD 550
ÐÍÃ¸±ê¼ÇÒÇ²â¶¨ A540 nmÖµ£¬¼ÆËãÏ¸°û´æ»îÂÊ .
1 .7 Í³¼ÆÑ§´¦Àí

½á¹ûÒÔ-x ± s ±íÊ¾£¬×é¼ä²îÒì²ÉÓÃ Student t ¼ì
Ñé .

2 ½á¹û

2 .1 ×ÏÉ¼´¼¶Ô MDA-MB-435 Ï¸°ûÕ³¸½ÄÜÁ¦µÄÓ°Ïì
0 .01£¬0 . 03 ¼° 0 . 1 mg¡¤L- 1×ÏÉ¼´¼Óë MDA-MB-

435 Ï¸°û×÷ÓÃ 1 .5 h£¬¶Ô»ùÖÊ³É·ÖÏËÎ¬Õ³Á¬µ°°×Õ³Á¬
µ°°×Õ³¸½ÄÜÁ¦·Ö±ð½µµÍ 9 .9%£¬25 .1%ºÍ 51 .2%£»¶Ô

²ãÕ³Á¬µ°°×Õ³¸½ÄÜÁ¦·Ö±ð½µµÍ 35 . 0%£¬44 . 8% ºÍ

49 . 8%£¨Í¼ 1£©. ÏÔÊ¾ÆäÒÖÖÆÏ¸°ûÕ³¸½×÷ÓÃ³ÊÃ÷ÏÔµÄ

¼ÁÁ¿ÒÀÀµ¹ØÏµ .

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 A540 nm using MTT method.£¨A£©control£¬£¨B£¬
C£¬D£©0.01£¬0.03 and 0.1 mg¡¤L- 1 taxol£¬respectively.-x ± s£¬n
= 3 . * P < 0 .05£¬** P < 0. 01£¬compared with A£»# P < 0. 05£¬
compared with C group.

2 .2 ×ÏÉ¼´¼¶Ô MDA-MB-435 Ï¸°ûÇÖÏ®ÄÜÁ¦µÄÓ°Ïì
0 .01 ºÍ 0 . 03 mg¡¤L- 1×ÏÉ¼´¼Óë MDA-MB-435 Ï¸
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°û×÷ÓÃ 24 h£¬¶Ô MDA-MB-435 Ï¸°ûÇÖÏ®ÖØ×é»ùµ×Ä¤

ÄÜÁ¦ÓÐÃ÷ÏÔµÄÒÖÖÆ×÷ÓÃ£¬ÒÖÖÆÂÊ·Ö±ðÎª 66 . 7% ºÍ

74 .4%£¬Óë¶ÔÕÕ×éÏà±È¾ù¾ßÓÐÏÔÖøÐÔ²î±ð£¨±í 1£©.

Tab 1. Effect of taxol on invasive capacity of MDA-
MB-435 cells

Taxol / mg¡¤L- 1 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. Briefly£¬polycarbonate filters£¨12µm pore size£©were coated
with 5µg matrigel on the upper side and 5µg fibronectin on the oth-
er side. MDA-MB-435 cells were collected and resuspended in
serum-free PRMI 1640 medium containing 0. 1% BSA. 2. 5 × 105

viable cells£¨100µL£©were seeded in each chamber and incubated in
a CO2 incubator at 37℃ for 24 h.-x ± s£¬n = 3 . ** P < 0. 01£¬
compared with control .

2 .3 ×ÏÉ¼´¼¶Ô MDA-MB-435 Ï¸°ûÐÎÌ¬µÄÓ°Ïì
MDA-MB-435 Ï¸°ûÔÚÈýÎ¬½ºÔÖÐ³ÊÁ½ÖÖÐÎÌ¬£º

Ò»ÖÖÎª¾²Ö¹²»¶¯µÄÔ²ÐÎÏ¸°û£¬ÁíÒ»ÖÖÎª³¤ËóÐÎÉì³ö

Î±×ãµÄÇ¨ÒÆÏ¸°û . ¶ÔÕÕ×éÏ¸°û¿ªÊ¼¼ÇÂ¼Ê±ÔÚÈýÎ¬½º
ÔÖÐ³ÊÔ²ÐÎ£¬12 h ºó´ó²¿·ÖÏ¸°û¼«»¯³Ê³¤ËóÐÎ£»¶ø

0 .02 ¼° 0 .1 mg¡¤L- 1×ÏÉ¼´¼×÷ÓÃ 12 h ºó£¬Ô²ÐÎÏ¸°û±È
ÀýÃ÷ÏÔÔö¶à£¬³¤ËóÐÎÏ¸°û±ÈÀýÃ÷ÏÔ¼õÉÙ£¨Í¼ 2£©.
2 .4 ×ÏÉ¼´¼¶Ô MDA-MB-435 Ï¸°ûÇ¨ÒÆÄÜÁ¦µÄÓ°Ïì

¶ÔÕÕ×é£¬0 .02 ¼° 0 .1 mg¡¤L- 1×ÏÉ¼´¼×éÏ¸°ûÇ¨ÒÆ

ËÙÂÊ·Ö±ðÎª£¨0.391 ± 0.10£©£¬£¨0.380 ± 0.16£©£¬£¨0 .352 ±

Fig 2 . Morphological changes of MDA-MB-435 cells
in 3-dimensional collagen lattices after exposure to
taxol under phase contrast microscope. A£ºuntreated cells

£¨initial£©£»B£ºuntreated cells£¨12 h later£©£»C and D£ºcells treated
with taxol 0 .02£¬0.1 mg¡¤L- 1 for 12 h£¬respectively.

0 .15£©µm¡¤min
- 1£¬̧øÒ©ºóÇ¨ÒÆËÙÂÊËäÓÐËùÏÂ½µ£¬µ«¸÷

×é¼ä¾ùÎÞÏÔÖøÐÔ²î±ð£¨3 ´ÎÖØ¸´ÊµÑé£©. ¶ÔÕÕ×é£¬0 . 02
¼° 0 .1 mg¡¤L- 1×ÏÉ¼´¼×éÏ¸°ûµÄÇ¨ÒÆ°Ù·ÖÂÊ·Ö±ðÎª

£¨39 ± 17£©%£¬£¨21 ± 12£©%£¬£¨19 ± 11£©% . ±íÃ÷×ÏÉ¼´¼

0 . 02 ºÍ 0 .1 mg¡¤L- 1Ã÷ÏÔ½µµÍ MDA-MB-435 Ï¸°ûÇ¨ÒÆ
°Ù·ÖÂÊ . Ï¸°ûÇ¨ÒÆ¹ì¼£½á¹û±íÃ÷£¬¶ÔÕÕ×éÏ¸°ûÇ¨ÒÆ
½Ï³ÖÐø£¬ÇÒÇ¨ÒÆ¾àÀëÔ¶£¬Ç¨ÒÆ·¶Î§´ó . ¶ø×ÏÉ¼´¼Á½¼Á

Á¿×éÏ¸°ûÇ¨ÒÆ³ÖÐøÐÔ½Ï²î£¬ÇÒÇ¨ÒÆ·¶Î§Ð¡£¬×ÏÉ¼´¼

0 .1 mg¡¤L- 1×é²¿·ÖÏ¸°û½öÔÚÔÎ»¡°»Î¶¯¡±£¨Í¼ 3£©. ±í

Ã÷×ÏÉ¼´¼¿ÉÃ÷ÏÔÒÖÖÆ MDA-MB-435 Ï¸°ûµÄÇ¨ÒÆ .

Fig 3 . Effect of taxol on the pathway of migrating MDA-MB-435 cells in three dimensional collagen lattices . A£º
untreated cells£»B and C£ºtreated with taxol 0 .02 and 0.1 mg¡¤L- 1 for 12 h£¬respectively.
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2 .5 ×ÏÉ¼´¼ MDA-MB-435 Ï¸°û×÷ÓÃ 24 h ¶ÔÏ¸°ûÉú

³¤µÄÓ°Ïì

±í 2 ½á¹û±íÃ÷×ÏÉ¼´¼Óë MDA-MB-435 Ï¸°û×÷ÓÃ

24 h. 0 .01£¬0 . 03 ºÍ 0 . 1 mg¡¤L- 1×é»îÏ¸°ûÊý·Ö±ðÎª

¶ÔÕÕ×éµÄ 99 .7%£¬85 . 9%ºÍ 84 . 2% . ±íÃ÷ÔÚ¸ÃÅ¨¶È
Ìõ¼þÏÂ×ÏÉ¼´¼¶Ô¸ÃÏ¸°ûÎÞÃ÷ÏÔµÄ¶¾ÐÔ×÷ÓÃ£¬ÆäÌåÍâ

ÒÖÖÆ MDA-MB-435 Ï¸°ûÕ³¸½£¬ÇÖÏ®ºÍÇ¨ÒÆÄÜÁ¦ÓëÏ¸
°û¶¾×÷ÓÃ¿ÉÄÜÎÞÖ±½Ó¹ØÏµ .

Tab 2. Effect of taxol on viability of MDA-MB-435
cells

Taxol / mg¡¤L- 1 A540 nm 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. Briefly£¬100µL cells
£¨8 × 108 L- 1£©well seeded in each well of 96 well microplate£¬after
incubated in a CO2 incubator at 37℃ for 24 h£¬the cells were treat-
ed with various concentration of taxol for 24 h£¬then the medium was
replaced with 100µL MTT£¨0.4 g¡¤L- 1£©for 4 h. After that£¬200µL
DMSO was added and A540 nm values were measured.-x ± s£¬n = 4.

3 ÌÖÂÛ

ÇÖÏ®ÐÐÎªÊÇ¶ñÐÔÖ×ÁöµÄ¹Ø¼üÌØÕ÷Ö®Ò»£¬ÊÇµ¼ÖÂ

Ö×Áö×ªÒÆµÄÄÚÔÚÒòËØ . ÈçºÎ´©Ô½ÉúÎïÑ§ÆÁÕÏÊÇÖ×Áö
Ï¸°ûÇÖÏ®ºÍ×ªÒÆ¶¯Ì¬¹ý³ÌµÄ¹Ø¼ü²½Öè . ÔÚ´Ë¹ý³Ì

ÖÐ£¬°©Ï¸°ûÓë»ùµ×Ä¤»òÏ¸°ûÍâ»ùÖÊÕ³¸½£¬È»ºóÊÍ·ÅºÍ

¼¤»î¶àÖÖµ°°×Ë®½âÃ¸½µ½â»ùµ×Ä¤ºÍÏ¸°ûÍâ»ùÖÊ£¬ÔÚ

Ç÷»¯¼Á¡¢×Ô·ÖÃÚÒÔ¼°ÅÔ·ÖÃÚÉú³¤Òò×ÓµÈ×÷ÓÃÏÂ×÷¶¨

ÏòÇ¨ÒÆµ½´ï°Ð×éÖ¯£¬¿ËÂ¡ÔöÖ³´Ó¶øÐÎ³É×ªÒÆÔî£Û9£Ý.
×è¶ÏÖ×ÁöÏ¸°ûÕ³¸½£¬ÇÖÏ®ºÍÇ¨ÒÆ¹ý³ÌµÄ¸÷»·½Ú¾ùÓÐ

¿ÉÄÜÒÖÖÆÖ×ÁöµÄ×ªÒÆ .
Ö×ÁöÏ¸°ûÍ¨¹ýÄ¤±íÃæÊÜÌåÕ³¸½ÓÚ»ùµ×Ä¤»òÏ¸°û

Íâ»ùÖÊ . ±¾ÎÄµÄÑÐ¾¿½á¹û±íÃ÷£¬ÔÚÅ¨¶ÈÎª 0 . 01 ～ 0. 1
mg¡¤L- 1Ê±£¬×ÏÉ¼´¼×÷ÓÃ 1 . 5 h£¬¼´¿ÉÃ÷ÏÔÒÖÖÆÈËÈéÏÙ
°©¸ß×ªÒÆÖê MDA-MB-435 Ï¸°ûÓëÏ¸°ûÍâ»ùÖÊ³É·ÖÏË
Î¬Õ³Á¬µ°°×»ò²ãÕ³Á¬µ°°×µÄÕ³¸½£¬²¢³ÊÒ»¶¨µÄ¼ÁÁ¿

Ð§Ó¦¹ØÏµ . »ùµ×Ä¤ÊÇ°©Ï¸°ûÇÖÏ®£¬Ç¨ÒÆµÄÌìÈ»ÆÁÕÏ£¬

ⅣÐÍ½ºÔÊÇÆäÖ÷Òª³É·Ö . ×ÏÉ¼´¼ 0 . 01 ºÍ 0 . 03 mg¡¤
L- 1×÷ÓÃ 24 h£¬¶Ô MDA-MB-435 Ï¸°ûµÄÇÖÏ®ÈË¹¤»ùµ×
Ä¤ÓÐ½ÏÇ¿µÄÒÖÖÆ×÷ÓÃ . ÖÁÓÚÕâÒ»×÷ÓÃÊÇ·ñÓëÒÖÖÆⅣ

ÐÍ½ºÔÃ¸»îÐÔÓÐ¹Ø£¬»¹ÓÐ´ý½øÒ»²½ÊµÑéµÄÖ¤Ã÷ .
ÓÐÎÄÏ×±¨µÀ£¬ÌåÍâÖ×ÁöÏ¸°ûµÄÇ¨ÒÆÄÜÁ¦ÓëÆäÌå

ÄÚµÄÇÖÏ®ÄÜÁ¦»òÖ×ÁöµÄ¶ñÐÔ³Ì¶È³ÊÕý±È£Û10£Ý. ÔÚ¶þ

Î¬¿Õ¼äµÄÌåÍâÄ£ÐÍÖÐ£¬ÑÐ¾¿Ï¸°ûÇ¨ÒÆÍùÍù²»ÄÜÕæÊµ

µØ·´Ó³ÆäÔÚÌåÄÚµÄÇ¨ÒÆ¹ý³Ì . ÈçÎ´´Ì¼¤µÄÁÜ°ÍÏ¸°û
ÔÚ¶þÎ¬¿Õ¼ä°ü±»µÄ±í²ãÖÐ²»×öÇ¨ÒÆ£¬¶øÔÚÈýÎ¬¿Õ¼ä

µÄ»ùÖÊÖÐ·¢ÏÖÓÐÒ»¶¨ÊýÁ¿Î´´Ì¼¤ÁÜ°ÍÏ¸°û×ö×Ô·¢Ç¨

ÒÆ£Û7£¬11£Ý. ±¾ÎÄ²ÉÓÃÈýÎ¬¿Õ¼äµÄ½ºÔÐ¡ÊÒ£¬Ó¦ÓÃÊ±¼ä
ÍÆÒÆÂ¼Ïñ¼°Ï¸°ûÇ¨ÒÆ¼ÆËã»ú¸¨Öú¸ú×ÙÏµÍ³£¬¿É½ÏÕæ

ÊµµØÄ£ÄâÌåÄÚÇé¿ö²¢×öÓÐÐ§µØ¼ÇÂ¼ºÍ·ÖÎöÏ¸°ûÇ¨ÒÆ

ÌØÕ÷°üÀ¨Ï¸°ûÇ¨ÒÆËÙÂÊ£¬Ç¨ÒÆ°Ù·ÖÂÊ£¬Ï¸°ûÇ¨ÒÆ¹ì¼£

ÒÔ¼°Ï¸°ûÐÎÌ¬¸Ä±äµÈ . ±¾ÎÄµÄÑÐ¾¿½á¹û±íÃ÷£¬×ÏÉ¼

´¼ÔÚ 0 .1 ºÍ 0 .02 mg¡¤L- 1Ìõ¼þÏÂ×÷ÓÃ 12 h£¬¿ÉÃ÷ÏÔµØ
½µµÍÏ¸°ûÇ¨ÒÆ°Ù·ÖÂÊ£¬¶ø¶ÔÏ¸°ûÇ¨ÒÆËÙÂÊÔòÓ°Ïì²»

´ó . ÓÐÎÄÏ×±¨µÀ£¬Ç°ÁÐÏÙ°©Î±×ãÉì³öÓë×ªÒÆÇ±ÄÜÓÐ
Ò» ¶¨Ïà¹ØÐÔ£Û12£Ý. ´ÓÍ¼2ÖÐ¿ÉÇå³þµØ¿´³ö£¬×ÏÉ¼´¼
0 .1 mg¡¤L- 1×éÎ±×ãÉì³öµÄÏ¸°ûÊýÃ÷ÏÔÉÙÓÚ¶ÔÕÕ×é£¬

ÌáÊ¾×ÏÉ¼´¼¿ÉÄÜ½µµÍ MDA-MB-435 Ï¸°ûµÄ×ªÒÆÇ±

ÄÜ£¬Í¼ 3 µÄÏ¸°ûÇ¨ÒÆ¹ì¼£Ï¸°û±íÃ÷£¬×ÏÉ¼´¼¿ÉÃ÷ÏÔÒÖ
ÖÆ MDA-MB-435 Ï¸°ûµÄÇ¨ÒÆ . ÓÉÓÚ×ÏÉ¼´¼ÊÇÏ¸°ûÎ¢
¹Üµ°°×¾Û¼¯¼Á£¬²¢×èÖ¹Î¢¹Üµ°°×½â¾Û£¬ÍÆ²â×ÏÉ¼´¼ÒÖ

ÖÆÏ¸°ûÇ¨ÒÆ×÷ÓÃ¿ÉÄÜÓëÆäÓ°ÏìÎ¢¹Üµ°°×¾Û¼¯ÓÐ¹Ø .
Ï¸°û¶¾ÐÔÊµÑé½á¹û±íÃ÷£¬ÔÚÓëÕ³¸½£¬ÇÖÏ®ºÍÇ¨ÒÆ

ÊµÑéÊ¹ÓÃÏàÍ¬Å¨¶È·¶Î§ÄÚ£¬×ÏÉ¼´¼ÓëÏ¸°û×÷ÓÃ 12 h£¬
Î´ÏÔÊ¾³öÃ÷ÏÔÏ¸°û¶¾»îÐÔ . ÌáÊ¾×ÏÉ¼´¼ÒÖÖÆ MDA-
MB-435 Ï¸°ûµÄÕ³¸½£¬ÇÖÏ®ºÍÇ¨ÒÆ¿ÉÄÜÓëÆäÏ¸°û¶¾×÷
ÓÃÎÞÖ±½Ó¹ØÏµ£¬ÓëÁõºìÑÒµÈ£Û13£Ý±¨µÀÏàÒ»ÖÂ .

×ÛÉÏËùÊö£¬×ÏÉ¼´¼²»½ö¾ßÓÐÎ¢¹Üµ°°×¾Û¼¯µÄÇ¿

µÄÏ¸°û¶¾×÷ÓÃ£¬Ò²¾ßÓÐ½ÏÇ¿µÄÒÖÖÆÖ×ÁöÏ¸°ûÕ³¸½£¬ÇÖ

Ï®ºÍÇ¨ÒÆµÄ×÷ÓÃ . ÆäÒÖÖÆÖ×ÁöÏ¸°ûÇÖÏ®ºÍÇ¨ÒÆµÄ·Ö
×Ó»úÀí»¹ÓÐ´ýÓÚÉîÈëÑÐ¾¿ .
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Bernd Niggemann ²©Ê¿µÄÈÈÇé°ïÖúºÍ Ligand Pharmaceuticals ¹«Ë¾
Dale Mais ²©Ê¿»ÝÔùMDA-MB-435 ÈËÈéÏÙ°©¸ß×ªÒÆÏ¸°ûÖê.
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Effect of taxol on adhesion£¬invasion and migration of MDA-MB-435
highly metastatic human breast cancer cells

ZHOU Long-En1£¬LIU Hong-Yan1£¬XU Shao-Feng1£¬
FU Zhao-Di1£¬Kurt S ZAENKER2£¬HAN Rui1

£¨1 . Institute of Materia Medica£¬Chinese Academy of Medical Sciences£¬Peking Union Medical College£¬Beijing
100050£¬China£»2 . Institute of Immunology£¬University Witten / Herdecke£¬58448 Witten£¬Germany£©

Abstract£ºTo investigate the effect of taxol on ad-
hesion£¬invasion and migration of MDA-MB-435
highly metastatic human breast cancer cells£¬inva-
sive capacity of MDA-MB-435 cells was evaluated
by using reconstituted basement membrane inva-
sion assay£¬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 taxol£¨0. 01 - 0. 1 mg¡¤L- 1£©inhibited
MDA-MB-435 cells to adhere to the basement
membrane component fibronectin and laminin by
9.9% - 51. 2%£¬66. 8% - 86. 9%£¬respective-
ly . At concentration of 0 . 01 and 0. 03 mg¡¤L- 1£¬

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 mg¡¤L- 1£¬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 adhesion£¬ invasion and migration of MDA-
MB-435 cells .
Key words£ºtaxol£»time lapse videomicroscopy£»
breast neoplasms£»adhesions£»neoplasms£¬ inva-
siveness£»migration
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