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Abstract

AIM: To observe the effects of magnetic nano-
controlled paclitaxel at different concentrations
on the growth of esophageal carcinoma cell line
Ecal09.

METHODS: Ecal09 cells in logarithmic growth
phase were treated by magnetic nano-controlled
release paclitaxel at different concentrations,
fluorouracil (5-FU) and Taisu, while dimethyl-
surfoxide (DMSO) and RPMI 1640 were used
in the control cells. MTT assay was used to
examine the inhibitory rate through the absor-
bency of 24, 48, and 72 h. After Ecal09 cells were
disposed by magnetic nano-controlled release
paclitaxel at different concentrations for 72 h,
the cellular ultrastructure was observed under
electron microscope and cell cycle and apoptosis
were analyzed by flow cytometry.

RESULTS: Magnetic nano-controlled release

paclitaxel inhibited the proliferation of Ecal09
cell in vitro, and the effect had characteristic
of slower release in comparison with that of
5-FU or Taisu (78.1% vs 60.0%, 63.8%, P < 0.01).
Chromation condensation, nucleic fragmenta-
tion and apoptic body formation were found in
drug-treated cells by electron microscopy. Flow
cytometry analysis showed an obvious apop-
totic peak before G1 peak and magnetic nano-
controlled release paclitaxel blocked Eca1l09 cells
in G2-M phase, which was associated with the
concentrations.

CONCLUSION: Magnetic nano-controlled re-
lease paclitaxel can induce apoptosis and block
cell cycle of esophageal cells.

Key Words: Magnetic nano-controlled release pacli-
taxel; Esophageal carcinoma; Cell cycle; Cell apop-
tosis
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(x 8000). A: 459
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& 2 10°mmol/L 5REAMEiERIRIELE B (mean + SD)

24 hIRHE 48 hIRYE 72 hIRXE IR (%)
=8 1.060 +0.209
i 0.874 +0.092 0.623+0.073 0.232 +0.056 17.6/41.3/78.1
RE 0.483 + 0.059 0.394 +0.043 0.384 +0.065 54.5/62.8/63.8
5-FU  0.511+0.044 0.438+0.057 0.424 +0.056 51.8/568.7/60.0

SIPZIYPABLL, BAEHPRENZBSE72 NEHIBIRBIINR, BEREER.

Beit A3 R A AN SR I K AR

2 BR

2.1 AEEFEmB ARG Y aRE RE B
* 0 AN [ LRGP KPR 2 A2 I 5 Ecal 094
ML, 40 A K2 B, I 2R R
MK FR . FE3ANANIR I TR) B, 453 B (R i) %
HRAET2 hik Bt s, o, 10° mmol/Lik JE 1R 1
PG AZ I LA A AR B, 1 2R 0 5 i T 0 R

M. AFIREENKRER RS T, BR%
1524, 48, 72 hiI\WOGREEAN L, A W35 2 7,
I, 24, 48 UGN K AL BEF 2 /N0
41, MAE72 W2 u] w0 R AL, R
F(#1-2). EI1RWIBEAS I 8] e K, (TR IR
{14 R L 1) 90 DK 55 A2 T 5o T 0 40 L 1) 01 2R 30 i
T v, A B R T R 4 R B T N B A
TR . AT R TR BE Y, 107 mmol/Lik B (1)
T S AZ T (A 236 v T LA AT AT R B A

www. wjgnet.com



FRST, 5. B E R BE N BB BEcal 09ZHiRAR A BYRIN 3351
A Il Apoptosis B Il Apoptosis Nz AZE
Dip G1 Dip G1 ' -
600 | =D:B G2 600 - =D:B G2 G gy i
[ Dip S L1 Dip S s+ I 5 o R B 2
500 + 500 + HFFE kit
— e, BT as
E 400 E 400 FEEEAMX, W&
IS IS JR R 25 &) AR R
Z 300 - Z 300 1 X, B, 354
A — B A 24
200 200 HEBHAE,
100 - 100 - A AL SN KB
AL, R&H T
0 - 0 - 2, Bk E a4
0 30 60 9 120 150 0 30 60 9 120 150 . BEALR RS
Channels (FL2-A) Channels (FL2-A) BT A B R
AP A AL
C A M Apoptosis D H Apoptosis
A o 1
| |
500 = oiE S 500 = mB S
400 400
x k3
£ 300 - £ 300 -
3 =}
=2 =2
200 - 200 -
100 100
0 - 0 -
0 30 60 90 120 150 0 30 60 90 120 150
Channels (FL2-A) Channels (FL2-A)
E M Apoptosis F M Apoptosis
4 13
M Di
2000 £ Dip S 800 £ Dip S
@ 600 -
Qo
£
3
=2

0 30 60 90
Channels (FL2-A)

120 150

400

0 30 60 90
Channels (FL2-A)

120

150

3 MK EACEZERRIGHVECA109BIREVAN MBI DT ER. A ZSEIH; B: 107 mmol/L; C: 10™° mmol/L; D:

107" mmol/L; E: 10 mmol/L; F: 10’ mmol/L.

22 MR F R EFEEIT, Ecal0od i 2
2, WA K, ERTEGRKR R B IAE T,
Je A0 M 28 AR [, HT Ok, I RE AN B Ee .
FOBE I 28 M 1 4P oK S i Ak BT 40 e mT o B4
JURZDNAE 46, i3RI T/MA, ] ik
AbF o> WA i, T o B Al AR K R
Uf, RO R EGAR, 1 LL72 hA IR B AL T/ MA
I 2 (K2).

2.3 AR WA AT LR TR LI I ik
J5E Bl M A oK AZ 38 AT HG E ca 1 09 41 Jifd BH 5 T
G2-M M, A4 JE Hf 1 90 K 582 e A B2 17°) 40 Jif BEL

www.wjgnet.com

WrG2-MIRIRT, ANTE4s, T i A S RV AR SRS
T2 SO 57 957 40 0 1 G 2- A0 L DR A A1 9k 8 114 5%
Ay FEAL AEG2-MIIHIN 5, SR A T A
TENET-I, 107, 10, 107 mmol/L K1 4 K 2%
KBRS, TAT-40 W) 2 T8 B S A,
HAFLEIN A E K, HATE R, ik 1E24 h
Ja I S AR, 7E72 hJE B HERIME
H, AR FEA 7048 b IS T T E H (K13).

3 11
HARR 2500 90 A N AL, H 2k PR



3352

ISSN 1009-3079 CN 14-1260/R

HFRENBHE

20061231880 5514%  £5356H

| PACK X
BE¥e e 4t R Y
(MTDDS): #&—
A H A 0 25 B
K, B 5EL
B PR R, 5 B
¥, fE— E I AE
AT, ¥ Hdheis
T Yo by m K FEAE
.

A o A B FF BRI RN AE AL, AR
BLIN ) ) 4 FE— e R, S D 8] JE G
Ao, BPEA R SR, 9Kk i T ok B2
/N, B Tk A P A B e O R A ABAT]
BN B B BEEEPUIR N RS B4
WO, #8) IFE n) Ttb2Rgs w b, o, S
L%, O EAATE M IE AR E, 4 2 4 )
AR, EAEGRRLRERE ] TR AL, ] BA
X KR BEAT R B, v oy vk 2 — &
PERPRE, B ANINE, X TR AT A AR U
(T i) PR U7, T KSR I R R 7S LA
-V TR R R A I B K TOR SRAZ B, DA
Fe;O/F AMETER B, H AE ARSI 3 14
HF, a4 Bhnkgys, 259kt nk
BT IhoRg R, DA Bk, 28R 54 e 4
JL, $E T R, s R O AL B CL I S
ST PE ROMURs B B R 24, A FHPLERE ]
R B0 A0 DU SR AR R T A, B IR A
i 2R, ATUE RE, A b 4l g T, T8 2
R 20 B A R R T B G oK A i A
AL S AT MR 2540 L, AR AR A 0 6
1 A= K ) A AT 22 e S mT RE ML,
FE AU R 1) ) i

TEASZIG i, MTT SE 56 A gt X 4 i A 40 fifg
JE G AT, SIPER G G OKR R AZ B B A SRR AE
F, 7672 WG 25904 F1A m b, & T R4, MTT
SIZIG R AN ) R R A 9 KA A T e
A1, 7 107 mmol/LA BE 1RG99 K S5 A2 1
0J R 4 L ) A A T 2 A v 4 TR AR AT
RN S B2 A o A0 3 5 43 A D R IR 4
B, 107 mmol/L B FH Itk 40 K A2 WA e ik )
FEIE R, HED AT Be 5 5T RE 5w s B )
WA R, RWNZIKR BEX T & 1 R R i
1) 4 i 7 A FH T 5 S 4 R AR R T KA
JL 4 B ) B A Ay 45 S SRR, R ALE24 hS
A SR T/ER, ME72 hs B EEAMG1ER,
IR BELI7E48 WG TTAR LS I TR . 4l
T SRAEH, iR 297024 his 23R
WP A BB AR S IR TR EE, MAET72 hiG 1%
BRI, PR EE RSN, B E PR, T
IR ZIYITE48 WG IR UL B AR S8 T
WL, P53 W) 5 25 BEAE — s Ja
SN TR AR OC R MR A KA I I P AL
S5 a0 R TR RE ) DIAR G, AL
F 2520 W55 HH B 1) 4 I e 1 4, i 2R DA S
T/, A M ASnT RS 21 B B R T, A

G UE B P A DK 2 M o 4 A ) A )
IR, A DR 4h B B+ G2-M3], & ]
T, JFREAE I A K, PR A
AR, 24 SR W], AT SR REAE .

4 SEXE

1 IR, RERT, e BB INIRT TS
). A A8 b 2000; 8: 1021-1023

2 Bkfh, b, EERE TR, FARA. AR
FARFETVGERIE T BRI ROR 7R IE R/ R R4
FIRFFSE. A EElIf RIS < 2005; 12: 82-86

3 BT, MERGE. SORIERRE RN TR A
5. SR fEas 73 it 2004; 31: 361-366

4 RBEF, TEE, RN, M, REA, XET. R
B RSN SN T R AN ] 1 MOt st B 1 P S0
A NE LS 2001; 9: 1086-1087

5 BkEGHT, b, RHCE, EER OTES. ZMEZE
RPN AL T M ot p 2 1RTb el -2 K 5407 5L
e NJH 4L 2005; 13: 2848-2852

6 MRARZE, MEREAS, EETR, FEEniE, e ALK
Pz ROk R, T EERE2 A8 2005; 25:
424-426

7 Chen JZ, Ranade SV, Xie XQ. NMR characterization
of paclitaxel/poly (styrene-isobutylene-styrene)
formulations. Int | Pharm 2005; 305: 129-144

8 Dong AJ, Deng LD, Sun DX, Zhang YT, Jin JZ, Yuan
Y]. Studies on paclitaxel-loaded nanoparticles of
amphiphilic block copolymer. Yao Xue Xue Bao
2004; 39: 149-152

9 Mu L, Feng SS. A novel controlled release formula-
tion for the anticancer drug paclitaxel (Taxol):
PLGA nanoparticles containing vitamin E TPGS. |
Control Release 2003; 86: 33-48

10  Sun EY, Josephson L, Weissleder R. "Clickable"
nanoparticles for targeted imaging. Mol Imaging
2006; 5: 122-128

11 Liu SQ, Tong YW, Yang YY. Thermally
sensitive micelles self-assembled from poly(N-
isopropylacrylamide-co-N,N-dimethylacrylamide)-
b-poly(D,L-lactide-co-glycolide) for controlled
delivery of paclitaxel. Mol Biosyst 2005; 1: 158-165

12 Cavalli R, Caputo O, Gasco MR. Preparation
and characterization of solid lipid nanospheres
containing paclitaxel. Eur | Pharm Sci 2000; 10:
305-309

13  Gradishar WJ]. Albumin-bound paclitaxel: a next-
generation taxane. Expert Opin Pharmacother 2006; 7:
1041-1053

14  Ami K, Nagahama T, Andou M, Nawa K, Ganno
H, Ohbu M, Kimu K, Ito T, Yamauchi A, Ichikawa
S, Kobo T, Takaba E. A case of ascities decrease
in malignant peritoneal mesothelioma by weekly
intra-peritoneal administration of cisplatin and
paclitaxel. Gan To Kagaku Ryoho 2005; 32: 1709-1711

15 SBR, TRE, &5, (M, Sy, 1S, s
VUSRS R AR, 5 BHRES
hiz) 2003; 30: 59-62

16 Lhiffl—, falegdl, BRI, 158, XU, 93057, 20
T, FIEH, DT REEE SIS o
survivind&AZERRIsEN. IAIRRERE 2005; 14:
44-46

17 TR, SR, Mz, BEE, kI SR &
b R AR REINE- 1A= AT RS, o
LAMEMRATIECS Met s 2004; 10: 263-265

Wi KK R KRR

www. wjgnet.com



