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[ Abstract ] Objective: To prepare anti-cancer targeting drug paclitaxel albumin magnetic nanoparticles ( MAG-TAX-
NP ) and iodinate oil MAG-TAX-NP, and study the efficacy of iodinate oil MAG-TAX-NP on rat liver cancer. Methods:
MAG-TAX-NP was prepared by emulsion-ultrasonic-solidification heat method using albumin and nano-Fe;0, particles as
carriers, and then iodinate oil MAG-TAX-NP was constructed. The content of paclitaxel was detected by UV spectropho-
tometry, and the loading rate and the entrapment efficiency of MAG-TAX-NP were calculated. The morphology of MAG-
TAX-NP was observed under electron microscope. Rat liver tumor model was established. In addition to the blank group,
0.2 ml of iodinate oil, iodinate oil paclitaxel, iodinate oil magnetic nanoparticle, or iodinate oil MAG-TAX-NP was sepa-
rately injected into the hepatic artery of tumor-bearing rats. Tumor-bearing rats were sacrificed 14 d after injection, the
liver tumors were weighed and the tumor inhibitory rates in each group were calculated. The inhibitory rate of Iodinate oil

MAG-TAX-NP on liver tumors was observed under an electron microscope. Results: The prepared MAG-TAX-NP was
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smooth; its diameter was about 70 nm; its average loading rate was 5.62% ; and its average entrapment efficiency was
80.72% . The tumor inhibitory rate of iodinate oil MAG-TAX-NP treatment group was significantly increased ( P <0.01 ),
with tumor inhibitory rates of iodinate oil, iodinate oil paclitaxel, iodinate oil magnetic nanoparticle, and iodinate oil
MAG-TAX-NP treatment groups being (43.2+2.24)% , (51 +3.33 )%, (57.4+3.66 )%, and ( 87.4 +4.11 )% ,
respectively. Furthermore, liver tumor cells showed lots of apoptosis and necrosis after iodinate oil MAG-TAX-NP treat-

ment. Conclusion: lodinate oil MAG-TAX-NP can inhibit growth of rat liver tumors, which might become a novel paclita-

xel formulation in treatment of liver cancers.

[ Key words ]

JT R S B DL )RR o 22—, SR IR TP K
SRR e T S AR TR BOE e A AT IR B
TANzZL M, REBUIFEBE RIS B M, A
EETARUIER . X T AGETARIYEE 0TI Ir 2
A2 RGN B kAT B 22 SR AT S O
FHE [ 3697 55 AR ARl A T 0 A R BRI Xt
W 0 I8 L 20 2l JDk -5 A8 LAk itk R VR 7 AT SR 02 i IR
WHRRYT T B, (H 2 48 28 25 )97 R A T R]
G, TSRO S IAR . S A2 SUARRE /Nl
i 95 | B S 98 A 22 R iR X i U0 B9 9T R B
Fi T EIESE, EAZ WA R R T L
TALTF 23R R, BRI TR ST 25 TR i IR
JIFEE RO o AR BT A = 5 A R R R
RS, B BLAT EMARREVE AT R RETE , SCREIR AR —
FEFESMIMBESVE PR 8 T 2 0. WFSE© CAESE, 4
KOBLTVE R 25 1) 22 R AR, RE AT K 259 1)V
],y 25 230 i DR R SN . ABESE L B H
TR Fe, 0, BORL R FAA, I ZL -1 - 44 & 1k
TR A VR LRGP 99 K BURE( magnetic pacli-
taxel albumin nanoparticles, MAG-TAX-NP ), Jf- ¥ H:
SIS 5 % UL MAG-TAX-NP, WL4¢ H:
TRITRICR .

1 #B5EFEE

1.1 =&4#

L2 5 No. H19994040 ) H A H% £ 4 2%
%, FeCly - 6H,0 W4 H H &b T A RTTAE A H],
FeSO, + 7H,0 W A L1 ARG A1 BE TR BRA
F], NaOH 1 [ DU ACHE B A A7 BRZS B, Tl R 1A 7
HERMAR I T A BRA R, S H A M (& A [
TSR AT BR AN A R A LA T 0
Guerbet 2\ F] , BR BRI RERIA 7 % A BRREAT FRA
A REM R R E N 0.4 T )o JI-1A K% E i
L S PEAR I [ VLI E S 3nTh SR AR AN A BR 2
F)L,JY92-2D 7S I 4 M iR ML 3 L B RS

liver cancer; nanoparticles; magnetic target; paclitaxel

[ Chin J Cancer Biother, 2011, 18( 6 ): 658-662 ]

AR F JEM-1220 3% ST G0 [ H A H 2
F), LDJ9600-1 HUHR sfi A it B vk i b i /K T EE R R
SRS A L, UV3101PC 28 40-1] U2 66 BE T
SRR EIo TR I S /AT S
1.2 MAG-TAX-NP, a4 iy % 45 8% |, mAX, i B be 24
KB, sl MAG-TAX-NP &6 &

¥ FeSO4 - TH20 5 FeCl, - 6H,0 L 1:1.75 [t
BR A, DL B KR, 76 1500 v/min FEFE T
A NaOH + 6H,0 =¥ pH {E R 10 -4 1l 2 4 fie
A1k, 70 CTEEKE FHEHTE 30 min, KB T
TP 2 P PR LR P R R R P R R A U
FEYIRET IS BIFS YK Fe, O, UKL, BRI 144
K Fe;0, 72 mg NIl 1 250 mg. ZEAZEE 30 mg,
JNZEMWE7K 10 ml BCi IR G . FHlER 40 ml 2218
A LIRIRE AW, BS54 1 min, $ W #
R PR AR 120 °C )1 600 r/min $iEFE
Y 100 ml JHER Y, FFEER Y 10 min, AR5 RV
HIZ 25 C LT, P9 B0 Uk A B 259 R, Tk U
4 ~ SRR A A3k PN R TR B, #2500 (2 800 x ¢ )10
min J5 57 _D3E , HE R RE R IOR 2% T AR A (W TR R, 1]
135] MAG-TAX-NP T ¥, TH:JGFRE.5%,4 C
TR o UL S A2 BE 1 ] £ 20K 5 ml
PILAETH 5 30 mg SEAZREIR AR TS50 00 7=, i
AR PEAN K Bk S 5 ml B9 BLL I 5 20 mg
PEGIK JURL TR & B FE X 51 19 77 4, LAk T MAG-
TAX-NP 244 5 ml fltftih 5 50 mg MAG-TAX-NP i&
BP0, TR R
1.3 %5ha kb B k4 m MAG-TAX-NP # 25 & &
IS ES

FREL MAG-TAX-NP 10 mg, LA 0.5 mol/L Y
M2 W WA 10 ml, B A 43H 10 min J5 T 37 ClHIR
TUEf#E 2 h, T 250 ml A AR IR OK R RS A
700 x g #5010 min B EJEE W 1 ml, HE4Mk
T EEVEAGI AR Al S5 A2 v B 55 WA B Ay [ )t 2k
AR 2B & i . D3 BURl i MAG-TAX-



*+ 660 -

Fp R A= iR T 24,2011 4E 12 HL,18(6)

NP, i shAH % i , B8 B0, B BV W, 284
AT UL G e ok S A BE S S . AR LA
AR RER A E 2 R IR 2% ) =
TR T BT 3% 245 ) o it/ sk ) EL BT f x 100% 5 A
F( % )= REPHER Y R/ RGP E SR
f B2 R x 100% 77

1.4 ST RERGEL

Wistar K L IS 2R U5 B B R 27 3l ) v S it
( SE9eA M5 R 3 55 P00102008 5 ), Mk,
(200 £20) ¢, "EEEH0.03% 2-LBEREILS( 2 -a-
cetyl amino fluorene,2AAF ) B b5 fE 1R B}, B H 4K
2AAF FH2 ~3 mg, MR 3 N H G 30 H KR
Bk E 0 1 ASHER AL
1.5 @45 n st s MAG-TAX-NP 3t K ST 5% &
O]

AT R 30 H K HBEHL 7 Dy 25 1 40 Ak
THIZH B SR 2 L | B il 07 1 90 DR A 2 A
fbiH MAG-TAX-NP 4, &40 6 H. il KU 10%
TR SR 5 R 350 me/kg ) B VE SRR I, 0%
JE LI RE I, s g A K O, A AR K R AT
SrENF RS - Ik, S5 4L E T 8
kg . T ARBOREE T RUE BT R4S FLL LT iy
B+ H8 W sh Bk EE B M2 0.4 mm N42 0.2 mm
RS 22 48 I sl ko 2 A Bh ik, 5
R R a2y, MU d AU kIh 0.2
ml IR TH S A2 B 1 AL T S AZ 8 0. 2 ml (RLfL
THIL R A4 AL 7 A LAk 31l 4 R R M AR 0. 2
ml AL MAG-TAX-NP £ i A il fk 9l MAG-TAX-
NP 0.2 ml; lfk il 242 B2 Al ik 3 MAG-TAX-NP
HiE NSRRI N 5 mg/kg S0, e
B O SR R4k 30 min, 7E SR AALSEFL
B+ a8l ZRE SR, 10T 14 d AbsE
N B e o O 7 i g < e S 1B
F( % ) =( X MRV Y9 i — SC 52 7 Y0
)/ B8 ZH - 498 i x 100% o 7] s BCRS Ak 9
MAG-TAX-NP 4 g b A A T reL 5 WL
1.6 %itzan

BAELL « 5 8, R SPSS10. 0 e it5ft, Wi
FEAIIR L3R ¢ K36, P <0.05 8 P <0.01 %
INESFAGIEE L,

2 & R

2.1 MAG-TAX-NP #4445 4E
il A5 B SR A2 5 1 B G T AR 4 K ok A B (e
N S B e = I 7 S B Dl = I 9 7 AL

MAG-TAX-NP R0k, Ab UL B 5, BT T
WMEZEH] MAG-TAX-NP Bk LI BE FEkE J& 2, 75
B VEASKLIIE SOk, 1 81 ., B0k K /N2 R 70
nm ZEACE ),

El1 E5TEEWE MAG-TAX-NP HEZZ ( x100 000 )
Fig.1 Morphology of MAG-TAX-NP observed under

a transmission electron microscope ( x100 000 )
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Tab.1 Therapeutic effect of iodinate oil MAG-TAX-NP on rat hepatocellular carcinoma

Group n Tumor ( m/g) Inhibitory rate ( % )
Control 6 1.55£0.28 -
Todinate oil 6 0.96 +0.23 43.2 £2.24
Todinate oil paclitaxel 6 0.82 £0.04 51.0 £3.33%
lodinate oil magnetic nanoparticle 6 0.66 +0.07 57.4 +3.66%
lodinate oil MAG-TAX-NP 6 0.35 +0.08 87.4+4.11% "~

" *P<0.01 vs control group

2 MEMEBLE MAG-TAX-NP 33 AFEEAIHIEIER( x 10 000 )
Fig.2 Inhibitory effect of iodinate oil MAG-TAX-NP on hepatocellular carcinoma as observed under SEM( x 10 000 )

A: Hepatocellular carcinoma cells phagocytized MAG-TAX-NP; B: Vacuoles in hepatocellular carcinoma cells; C: Nuclear

condensation of hepatocellular carcinoma cells; D: Nuclear fragmentation of hepatocellular carcinoma cells
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