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Magnetic poly D, L- lactide-co-glycolide phenylarsine oxide nano-particles in-
hibits hepatic carcinoma

DONG Qin, CAI Hong-pei, ZHANG Zhong-bing, ZHANG Xing-rong, XIE Wei-fen ( Department of Gastroen-
terology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China )

[ Abstract ]
nanoparticles ( M-PLGA-PAO-NS ) on the growth of human hepatic carcinoma cells. Methods: The magnetic poly D, L-
The growth inhibi-

tion of tumor cell was studied by the microscope observation and MTT method, and cell apoptosis was observed by FCM.

Objective: To study the inhibitory effects of magnetic poly D, L-lactide-co-glycolide phenylarsine oxide
lactide-co-glycolide phenylarsine oxide nano-particles were prepared by emulsion-evaporation process.

Results: The prepared M-PLGA-PAO-NS had a regular spherical surface and a mean diameter of 290 nm. The magnetic
nano-particles effectively inhibited the growth of carcinoma cells ( SMMC-7721 ) in a time- and concentration-dependent
manner [ e. g. inhibitory rate of 1.0 wmol/L nano-particles (4.6 +0.9 )% for 24 h versus ( 11.4 1.2 )% for 48 h |.
FCM assay indicated that most of the cells were arrested at S + G,/M phase and there was apoptotic peak . Conclusion:
The prepared M-PLGA-PAO-NS has high anti-hepatic carcinoma activity against SMMC-7721, and cells in the G,/G,
phase may be the target for drug action.
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Fig. 1 Transmission electron-microscopic
image of M-PLGA-PAO-NP
A: x40 000; B: x100 000
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Fig. 3 Morphological changes of cells after treated with 1.0 pmol/L M-PLGA-PAO-NP
( A: Treated for 1 day; B: Tredted for 3 days; C: Treated for 5 days )

®1 FERER PAO & M-PLGA-PAO-NP Xt SMMC-7721 40 & 58 A9 3 I 2R
Tab.1 Effect of different concentrations of PAO and M-PLGA-PAO-NP on growth of SMMC-7721 cells] ( x 5 )% ]

Concentration

Drugs ( mal/L) 1d 2d 3d
PAO 0.1 3.8+0.5%" 12.4£1.7° 18.4£1.5"
1.0 10.4 £2.3% 22.5+1.9 36.8 +0.6
10.0 21.7+1.8% 37.5+0.7 51.6 2.2
100.0 35.6 +0.8" 50.3+1.6 71.4+1.9
M-PLGA-PAO-NP 0.1 1.3+0.7% 5.6+1.1 9.3+1.5
1.0 4.6 +£0.9% 11.4£1.2 19.2£1.8
10.0 10.6 £2.4° 21.1+2.8 33.1+3.1
100.0 25.4+2.7% 38.5+4.1 49.9£3.2

* P<0.05 vs M-PLGA-PAO-NP; * P<0.05 vs2 d or 3 d
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Fig. 4 Flow cytometry results of cells after M-PLGA-PAO-NP treatment
A: 1.0 pmol/L for 24 h;B:1.0 pmol/L for 48 h;C:10 wmol/L for 24 h;D:10 wmol/L for 48 h

U AE I I K B0, R 2 ) Bl R s — Al 1 L i)
BRGS0 25 W RN g vk o G [ A T 3k
HF T ) B RS RE 5 T AR P T A 5 ) A R
Ve T Al g i 4 vh T g i, 208 R k7 254
AHRE IR T 4 B 25 W) K7, DT A 38 e 400 2 0 IR 53
BIFER . A FhER AT PLCA & —Fh 7 il A= i
ff SR AA , ELA T 4 o A A OB A5 AR A
PR 0 B 2 FDA b, 7T FHVEE TR
B 2R R S P 0P R 3 A 790 6 o1 551 %) A
YK 25 ) O A B L B A %) JFE A 1) 2 | i ARG
i Je AR IF XM i — i 3 W) B aF — 25 2 8 L9 1) 20
D, YR kbR 0 2 T B v 4 B R R

ARSI ] PLGA {38 E AL By i, IR AT T 1A
AR B 30V B F 5T . 45 SRk B M-PLGA-PAO-NP
[d] PAO —FE, Y94 4k SMMC-7721 20 38 58 B 46
A —E s ) A 25 W)k BE o 2R o v yes 440 i
T SR B A [ 20E K R0 245 4 ¥k J3E 48 v i 34 55, 40 i 22 B e
T S+G,/M Wi, MTT 280 rh & B, 2l PAO %5 % T
SMMC-7721 4t Jfd % 41 i 7 FH 22 5 T W) %5 B2 19 M-PL-
GA-PAO-NP ¥, {H il s 1] 2iE < H: 41 il 2 2R 3% 20 432
I, X FEJEH T K GER B Z2 Bk, g i ] o 24
W2 AT PLGA ‘B 42 b it A R HE ok , e i 7
AR A 55, (EL R IS [B) SE K, 25 0 R i 28 A5 ok, Hom
TR . 3T I R LR PR 3 1R AR 1 e
BRI AE BE 2 A 1 L0 153 Al 300 51 R0 3% 493 T 40 L )
FEPE, T EA P REAE — R BE 1 3hE f 48 Ak 19 it Pkt i
WA I A B R T o XA R 2 I R N T ATF 5T
BEE T HLRE, Sk g O ] YA ST SR T R ) S

[ & % k]

[ 1] Sahara N, Takeshita A, Kobayashi M, et al. Phenylarsine oxide
( PAO) more intensely induces apoptosis in acute promyelocytic
leukemia and AS, O, -resistant APL cell lines than AS, O; by acti-
vating the mitochondrial pathway( J |. Leuk Lymphoma, 2004, 45
(5):987-995.
[2] Koshiuka K, Elstner E, Williamson E, et al. Novel therapeutic
approach : Organic arsenical ( melarsoprol ) alone or with all-trans-
retinoic acid markedly inhibit growth of human breast and prostate
cancer cells in vitro and in vivo[ J ]. Br J Cancer, 2000, 82(2):
452458.
[3] Ngaboni Okassa L, Marchais H, Douziech-Eyrolles L, et al. De-
velopment and characterization of sub-micron poly( D, L-lactide-
co-glycolide ) particles loaded with magnetite/maghemite nanopar-
ticles| J J. Int J Pharm, 2005, (302 ): 187-196.
Brillet PY, Gazeau F, Luciani A, et al. Evaluation of tumoral en-
hancement by superparamagnetic iron oxide particles: comparative
studies with ferumoxtran and anionic iron oxide nanoparticles J 1.
Eur Radiol, 2005, 5( 7 ): 1369-1377.
[5] Sander EA, Alb AM, Nauman EA, et al. Solvent effects on the
microstructure and properties of 75/25 poly( D, L-lactide-co-gly-
colide ) tissue scaffolds[ J ]. J Biomed Mater Res A, 2004, 70
(3):506-513.
[ 6] Massey BL, Wen X, Rohr LR, e al. Resorption rate and biocom-
patibility characteristics of two polyester ventilation tubes in a
guinea pig model[ J ]. Otolaryngol Head Neck Surg, 2004, 131

(6):921-925.

[ KFEEE] 2006 -03-10
[AxHmiE] & J+

[fEEIEHI] 2006 -05-18



