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B I R A R i B 3 R ) R IR 2 - 2R IE [ B SR R T % B2 R (FA-PEG-PCHL) & 1fi FA-PDCT-L, R A #t
I A OB AR D I R AR S MCF-7 40 0 9 25 & L3R 2 r S180 P31 40 M /1N B2 F #6480 sh W B 80, BB ML 43 & DCT i3 5 )
(DCT-1) K4 DCT B itk (DCT-L) A1 FA-PDCT-L FBERI2H (4 B K) 4% 10 mg-kg ™' -d ™" REFIKIE H A 20, W/ WA
FH IR A A AR AR I 1 S99 32 5 SR F TUNEL 35 00 5 40 A 08 1~ 5 5% 45 21 sh 9 1 2 6 B B 400 ol ol v 4 fL 46 # o 45 R : FA-PDCT-
L 5 MCF-7 i o4& = W m T H ALK 4 . S A, DCT-1, DCT-L fl FA-PDCT-L 41 /)y B 4 B340 20, Ho v FA-
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[ Abstract ] Objective: To study inhibitory effect of folate receptor active targeting docetaxel-loaded
liposomes ( FA-PDCT-L) on S180 cell transplanted tumor and its in vivo toxicity in mice. Method: A self
synthesized amphiphilic copolymer, folate-poly ( PEG-cyanoacrylate-co-cholesteryl cyanoacrylate ) ( FA-PEG-
PCHL) was used as liposomal modifying material to form FA-PDCT-L. Confocal laser scanning microscopy was
adopted to detect affinity between liposomes and MCF-7 cells. Subcutaneous transplanted model of S180 sarcoma
was made. Tumor mice were randomized into 4 groups, such as docetaxel ( DCT) injection (DCT-1), unmodified
DCT-loaded liposomes ( DCT-L), FA-PDCT-L and model group (saline), dosages were 10 mg +kg ~'+d ™' through
tail vein. Tumor weight and inhibition rate of tumor were detected at the end of experiments, tumor cell apoptosis

was analyzed by TUNEL. Hepatic function and hematology assay for myelosuppression were evaluated. Result;
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FA-PDCT-L had better affinity to cells than the other two reference preparation. Compared with model group,
weight of tumor in DCT-I, DCT-L and FA-PDCT-L were decreased, especially for FA-PDCT-L, its inhibitory

rates was 79. 03% with apoptosis index at (45.7 £3.4)% . There was no significant difference of hepatic function

and hematology assay between the FA-PDCT-L group and the blank group.

Conclusion: FA-PDCT-L is

internalized into cells by mediation of FA-PEG-PCHL with better anti-tumor activity and lower in wvivo toxicity by

compared with DCT-I.
[ Key words |

Z M A2 15 (docetaxel, DCT ) g piy Wi 3% 2R 5%
A2 BT b 4 R TE TG PR G W A R SR A AT
AW, S AR /N2 i s B 2535 97 MR S AT T A
M 2 — W2 R 2R 1 25 7L I — &Ry b
A, DCT BHA B 3 &I VEH, I 48
UL AN TAN IR E TR AN AL R R A N
FRV Y 22 0 B 2 W e 8 i b A Y R R L B
P80 I H4L P2 Rk, P AR E S B N . H
i SCHRHE /9 DCT Bt 45 25 R4 %, U H 2R B
L R A I R R 2 - R e A
F N B BR B [ folate-poly ( polyethylene glycol-
cyanoacrylate-co-cholesteryl cyanoacrylate ) , FA-PEG-
PCHL ] Sy ig B (A6 i A ek, SR I LI 00 i A 12 1
# 1 FA-PEG-PCHL &M (1) 22 I 25 12 B g o {& ( FA-
PEG-PCHL-modified DCT-loaded liposomes, FA-
PDCT-L) , A5 48l 57 S180 Py 87 40 /N B
FEAE IR sh P M T 5 8% FA-PDCT-L {97 5% 5 8 1,
HZ R A T 1 T S In] 45 24 & e i U AR AR
i b R SCHE AR T 5T BT R
1 ##

LSM 710 %1 3 5 £ 306 iR A (18 15 58 7 2
Al) ,XSP-13 1 525 W i B ( L BOB AR A IR
) ,Sysmex F-820 A4 [ 3y ifit BRI E0X ( H A i AR &
AT . ZIHEEECT R ERGEARTAHA,
fit45- 20091034 ) , i iR -2 2, — 15 - SR IR ] It S V9 A
iz fig [ FA-PEG-PCHL, A X} 43 F Jii & (6 388 + 115)
kDa, Z 7> W R % 1. 4, A1 ], KREZ#ENE (S100, 1 ifF
EHEGREARA A, 208 >95% ), JH [ B
(EBEHRELRHCARA A, A =99% ) , K
et 22 M 55 42 W g o fA& ( DCT-L, A ) , FA-PEG-
PCHL & i 19 £ I 4% #2 B i Bt 14 (FA-PDCT-L, H
W) P 2 A BT S W W (DCT-1,40 g+ L7,
P [E Aventis Pharma Dagenham ) , 3% 87 48 ( RPMI)
1640 Jo M MR 85 97 4 (& [H Hyclone 22 w]) , Jifi 4 L1
(FBS, 2 [H Gibco 2~ ]) , JPeHE (b 50 R F R A
FRA ) B A E (PT) FIFE B R 6 (COU-6) Kl A

.78 -

docetaxel; active targeting liposomes; anti-tumor activity; toxicity; coumarin 6

SE[E Sigma Aldrich, TUNEL 41 fd I 1= 4 ) i 77 &
(TdT-mediated dUTP nick end labeling, Z€ [ Promega
INTE)) 4T 6- R 2O FL gt (47, 6-diamidino-2-
phenylindole, DAPI, 3£ Burlingame Vector 3L 36
) NFLIRIE AL R MCF-7 (v [ R 27 Bt 40 M 78 )
/IN BB KO8 20 L S180 (T FH 24 B} R~ 245 B bk 52 )
HoAb 350 35 Sy o3 B 4l

SPF 2 B W R /N B, IR 25 ~ 28 g, MfEME A2
1T FH 245 BF R 2 S g sh 4 b o 4R Bt B AR E S
SCXK (11 )2009-008 ,
2 HEEER
2.1 FA-PDCT-L %f MCF-7 40 Jg g9 A0 5 LU
COU-6 5ot hnid U DCT, COU-6 ¥ Wk I il 75
58 DCT 1 45 1 41l Cf COU-6 3 T L B F 3 1l
AL155 80 Jo, A= BER K M B 2 T A W) . COU-6
Frid 1Y% 38 Jig Bt fA& (COU-L) #1 FA-PEG-PCHL {& 1
R BTk (FA-PCOU-L) i 4 J5 ¥ 43 %1 45 DCT-L i
FA-PDCT-L {7 e AR ] 2o 4% 4Ll 3 h COU-6
JEHE R EE R g 50 mg - L7 off MCF-7 20 0 LA % B2
1.0 x 10° A~/mL 4550 F 5 A 288 A9 6 FLAR P, T
5%C0,,37 CHEFEMPEIFE 24 h, % COU-6 &
W ,COU-L } FA-PCOU-L £ 0. 22 pm f{FL 38 R 1 1§
FREE, & 350 ploim AfLH, 4351 F 5% €O,,37 C
MBS FRAR R IESR 2 b BCH TS W IR £k 2% w0 Uk
3 INA 4% Z R P EE 100 WL 36 [# % 10 min, 4
FLIIA 20 mg- L™" PL Y3, 48 2], % i O e £
30 min B P TR RO BAR WL, 2
BB iR 7¢ 3t 2 (fluorescein isothiocyanate , FITC ) jf 14
COU-6 ¥ kK 485 nm, & $F i K 538 nm, PI i@ &
PI R I 488 nm , I 615 nm 1 B0 5%, WL
K1, 4558 58 FA-PCOU-L 41 COU-6 5% ;3 fif
W T HA 2 4, #2278 FA-PEG-PCHL B4/ 3 If
JoT A4 HE A 20 i
2.2 FA-PDCT-L % S180 i /K Ji fry 41l 98 5%
2.2.1 B MRS A T AR IR KA R I R A Y
SI80 4l ffl, T+ 37 CKHHE IR, E 5 S180
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1. FITC i@ i ;2. PI 3 18 ;3. Xl i A Jf; A COU-6 ¥ i ; B. COU-L;
C.FA-PCOU-L

1
Fig. 1

EEE6BHRRERES MCF-7 4850 3= F41 $) B3¢ 4R 18
Affinity mechanism labeling of coumarin 6 solution and its

liposomes with MCF-7 cells

2 Hf S N A= B R K B RS, 4% 0.2 mL/AS AP T/
SR i P, 1 /0N RO 0 B . e L B, G T AR R T il
JE K, T 20 MBS AR FRER K R E 1 x 10° A/
mL, B I KR BEW %0, 2 mL/ AN R0 T/ U4 I i
T, B H WS FUIRAS PRI
2.2.2 MR IEH RN BRSO R [ T A
LHAETBFF 7 (MTD'?) 3k 4 ~7 mm ], %k BUAF
BRIV 40 HOFRE L BENL o 4 A, B AE A A
H (A4 FEEE k), DCT-1 4, DCT-L #H #1 FA-PDCT-L
Y34 10 mg-kg ™' -d T R EIKTEST A 2G4 3 d 4
251 W, 25 )5 /N ROE 1R 3%, A B IS e A K AR
b B/ INEUREER BRI S 55 12 RALSE, 30 85 i g 41 21
HFRE HEME AR, WLE 1, 455 DCT-L KB
55 DCT-T AHBL A 3988 22, 1 48 1 Bl 3 4% 2 ) 1 9 %6
BEE T HA 3 4,34 FA-PDCT-L HA #3% #i%
T 3 i oA T A B OR o
MR = (B ALT B T - A2 4P B ) /R
213595 % 100%

x1 SHBEESARFIX S180 & /MR K IMBIER
Table 1 Anti-tumor effect of docetaxel preparations on S180 tumor bearing mice
7l /NERE R /g
20 51 I — — JTE/ g 98 R/ %
/mg kg™ -d EL A R 5 EL A R 5
il - 10 10 24.90 £2. 19 20.59 +2.96* 1.24 £0.29 -
DCT-I 10 10 9 24.50 £2.24 17.97 0. 90* 0.59 £0. 17" 52.42
DCT-L 10 10 9 25.56 +2.43 18.34 +1.32% 0.55 +0.26"% 55.65
FA-PDCT-L 10 10 10 25.59 £2.73 24.13 2. 12 0.26 +0.06"% 79. 0323

T SRR Y P <0.05,5 DCT-1 41 He4s? P <0. 05,5 DCT-L 41 %> P <0. 05,5 FA-PDCT-L 41 H#* P <0.05,

2.3 TUNEL ¥AzIA g8 12 55 12 R4 2545

J B T RS MR R A ALY A2 1 mm KN, B E T
10% hPEAR R Sk, A 8300 i, 4% TUNEL £
I 37 5 0 BT A 45 A T 5 X0 2 RS Y 20 1Y 0 1
THOL, UL 2 8 T 40 e 28 FITC 38 38 WL & 4% (4,
20 M #% 22 DAPT Ze 0 K (5 . 7E 56 B IR T B AL
TE 10 > A AL T > 20 TH55 0 T 20 45 R I T 4 5k
CUR T 240 M 7 240 B 5 8509 L B8], apoptosis index, AT)
ZEBL W R B 4], FA-PDCT-L 41 (9 AT 4% 9 K
(1.8£0.9)% F1(45.7 +3.4)% , i % & F DCT-I
41(22.4 +2.6)% % DCT-L 41(19.5 +3.1)% .

2.4 AR PRINE A 12 R ZGEE R, i
ORI Jezs /N S H $ 0/ BUIR 35K 3ok
JEL ML, AT 4 I JS — ¥ 0 It 3R A AT 20 40
(red blood cells, RBC) i1+ %% . 4 41 M2 ( white blood
cells, WBC) {144 . Ifi. /M ( platelets, PLT) i %% .33

C

A, BERIZH B, DCT-1;C. DCT-L;D. FA-PDCT-L

2 BHEMEEHFE TUNEL 43 ( x20)
Fig.2 TUNEL detection of different docetaxel preparations( x20)
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I 21 & H ( hemoglobin, HGB ) ¥ J& | 21 40 fifd J& A
(hematocrits, HCT) ; E: 4 4 1M £ 400 r- min ' 550>
5 min, B bW WM E N & TR ¥R B (alanine
aminotransferase, ALT ), K & & R & 3 % ¥ [
(aspartate aminotransferase, AST) , WL 2, 455 & #

Bk DCT-1 414k, H 4% 2% 4 09 ) T e 2B fb 5 #5 ALT,
AST 478 IF % Y8 Bl Y, DCT-T 46 /) B 58 78 BT 40 21 45
i, 525 4 A I, DCT-1 44 WBC %% 1 3 &A%,
DCT-L J¢ FA-PDCT-L 41 i 1l W 53 A 5 25 A 41 E 1
F200 .

x2 ZHECEBESHUANAXNMDESH FHEELERHFIE(xxs5,n=5)

Table 2 Effects of docetaxel preparations on hematology assay and hepatic function biomarkers (x £s,n=5)

a5 i ALT AST RBC x 10" WBC x 10° PLT x 10° HGB HCT
/mg-kg~'-d! /U-L°! /U-L°! /L /L /g L7} /%
=M - 55.6+3.6  188x23.1  (9.4+0.9)x10"> 6.6+1.3  798.2+130.7 1276=113 41.9+3.8
TR - 99.0£12.8 215+91.1  (7.20.6) x107*" 7.7+x2.1  524.3 £209.2 983 121 39.2+5.1
DCT-T 10 113.7 £27.2 372 £20.5  (8.5+1.2) x10™* 4.1£0.9"? 614.0 +£32.1 845 £214 42.5+3.4
DCT-L 10 60.6+£9.5 207 +44.6  (7.3+2.7) x107% 5.7+1.2  598.4£97.2 1000 £312  36.7 £3.7
FA-PDCT-L 10 59.2£8.1  215+64.2  (8.9x1.1) x107% 6.2+2.0  629.8 +113.2 998 +157 38.5=+4.1

A ALY P <005, SBURAL L P <0. 05,
3 itig

ASCH o R EMMME T FA-PCOU-L 5
MCF-7 20 i (%) 56 #1 77 ,iE B FA-PCOU-L 3¢ COU-T J¢
COU-L #F A 40 LAY e 7 A S5 . — Ay, Bl BT 4AC
25 ) BT e A LA 4 AR BL  f 4 A R AP R 2
NG V25 4 DARE T2 343 J2 e 7 1) b 983 440 R 1B L e
WA 0N B M B SR N R LGS R
2517 ARSCRI AT COU-6 938 32 61 L & B 3 1k L AIR
PERAE AR DCT X 4% il 50 #4798 e brid , I 38 i
AN RO B UE ], 7R i B COU-6 o 7= AR ¢
DGt EE . SR HIBOG IR BB W5, 34 & B DCT-
L J FA-PDCT-L 7 4l it P9 A5 &% 6.2 5, iiF B i it {4
PIEST VNI s R P RN
FIAS & DLSE — ol 58 — L 2F A7 . ) A5 FA-
PCOU-L Jir W 5 o K &L B, 5 240 M RS AN 17 76 %6
BEVE AN 25 & AR 5 A L #0A Oh FA-PCOU-L
S RA T Z A F AN

9 150 48 7R i K P 31 FA-PDCT-L H A L
7 38 V5 YRR A 38 i 5T A T A B P AR . TUNEL
K45 R L W] FA-PDCT-L % DCT-L i 8 1 59 Wi
WM TR IR, DL RSG5 RS FR A 500 40 g
WHEA BEIZRR BT FR SRR 20 FA-
PDCT-L # A 20, jig BT 4K H #5 DCT ] B #:4F H T
A T4 A% i) DNABH ST 22 3 24, e A R BN
YRR T B A M EE T o SR FH B i B A A AT R
AT AR 2] 5 DCT %5 WA [ Y 248 A 25 1, oot 0l 4 A
B B ARTE 3K B 97 240 8] B A] B AR A DCT 5 1Y ¢
RIFEH

I B e DCT %5 W 2H 3 38 g ot 44 4 i
M T EYIET-BA X T & T DCT A & iy 5
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