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Synthesis and synergetic anti-tumor effect of Se/DOX-StNP
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Abstract: Drug-loaded Se-StNP with size of 50~80nm was obtained by covertion of red element Se on the surface
of DOX-loaded StNP,which had obvious shell-core structure,and the surface charge was-13.9mV.Drug-loaded
Se-StNPs were incubated with liver cancer BEL7404 cell, and MTT assay was used to detect the cell growth-
inhibition ratio.The result showed that the growth-inhibition ratio of Drug-loaded Se- StNPs was higher by 15%
than the summation of growth-inhibition ratios of element Se and DOX-StNP.This indicated that the synergetic anti
—tumor effect was achieved by using DOX-loaded Se-StNPs.The possible reasons for the synergetic anti—tumor
effect of complex nanoparticles were the follows: the first was that the speed of drug-release was slowed down
because of the protection of shell-core structure.The second was that element Se eliminated the oxidated material
around cells, and inhibited the speed of tumor cell division.In addition the permeability of cell membrane was
improved and was available for drug’ s transporting into cell. The final reason was that the negative element Se
increased the electronegation of cell membrane and the permeability of cell membrane was thus improved further.
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hE 42 TS201.2 TERFRIRAD : A X Z 4 2:1002-0306(2012)12-0114-04

T E S AR P AN mT i/ ) B 2 o, HLA YEFIANSR W R G e e 1S B nG , 53 AN E ik e A i

F A RE , 2 5N Z FACGHTTE ) BT AR R
FPUEVESE" . S Clark PGS A 52/
ZHAE A I W S 45 2R R I, 45 Bl kb ST BE 1 78
JiE R AFE T A . Nuttal 7 36 $2 Hi i AA1R
AL A TTZR AN HAT 100 5] Jirb I8 AN 2 G 5E D RE B9 A= 4
W B AR A AL A N AN A AR i 4
(S EFARGRIIELE SR AT PuRt LS CipfMAN IR
i iy 95 /0 BB YR o RNV AR R AR, O AT R 2 R
/I SUFRY JIBLIIE A 82R% 25% A0 240 0 % A AR e I g 200 JH A
XGLTAMMIRE ST o A B4 A 2 280 vh T H AR Ak

I B HI:2012-02-09  # i@ iAHE A

TEBER A B 52 (1974-) , %, ¥ &, 30, B 7 & : 28 R o sk A4t
Fo R R EWSH IR,

HEETH: DR G ARAFEA(31100433) ;“ thdk & X A #0447 b A5
;7 (201104003-03) ,

114 20124 551287

T gRE AR e, T 5% A2 B i FF 9 DNA #E17E 2 5 W
20 M B 5 8 B, 2 — R B AT B s PR DO RE R T LT
U B B TR S AL B, AR ME L BT (R
T ELAEAAR P 04 4 500 = 57 3 BR 1, 900988 RO R A
T, Fkm T AEREIRYTY LM, AT Y
JERATGLE S RE 1R IT BN, e 50 4 Hopoim ThaE , A
SCE RO PG iR k3 TR Ry LA AR I R Y £ £ il
5% AP £ 32t 2 (DOX) Bk &, SR F 99 K il
£ T BEWT ] H 21 (0 PR AT 2 22 L R - TERY B S 9K
A, A 6 JEC X T 9 A e ) A A7 00 ) 2k S, 3T AR
T BEL L 9 40 HE B 25 1 24 1 B SER
1 #MREFE
11 HRENE
A48 40 ite. BEL7404
e &
RPMI1640 5% 4> 7 35 %

AT R AL FhR 2 5
HCl, DOX, Sigma 74\ #];
Jb 50 B R A El

Doxorubicin

I

I



@ézﬂfﬁil

WR SRt

Na,SeO, Ve . & J} B B F 2K 45 34 57
Hrali,

19HW-1 R/ 1t FEds P EVLN; &l 2
DML BA, HIL A F2500 286500656881 H
7%, Hitachi; JSM - 56001V % 5F i 7 W85 H A
JEOL 25 #] ; UV-1600 B SN AT L4356 BT bt
Hti RN ] s Zeta— Sizer HLA 43T PE[E Malvern 2%
"] CO, 4N 3546 32 [E Nuaire Autoflow ; fiff b5 X

& [E Thermo Electron,

1.2 XLWHE
1.2.1  RLIEHBS N P9 A% B 21 (0 BA 5T il 44 K S0k ( Se/
SINP) (il £ X s B B S0 PEAG I FR HR e Bl S
BIR[ 15 ] 28 5% 10 D8 My 9 K B0RE ( SINP ) 300mg £ 77 T
WKW, FEAK K A 50mg Na,SeO; .100mg V.,
1000r/ min (133 BE 5 1 30min, 15 31 £T (0,375 5 1 % W o
A 100mg 9 PEG4000 £ 1| )2 )W, 18000r/min &5
> Th, FBAEK PR, FLAS R R T8, 15 20 210 6600 3 8y
2K kY Se/ SINP,

FHPE G, i@t Fenton X5 F12 F1H0H B 14
R ZR K Se/SINP B I5: [ i FEEE /7.
1.2.2  LAZE DOX JEHM) Sk PN AZ I L1 4 B0 BT 4l ( Se/ DOX
—SINP) & & WUOREURL & . FREX 300mg SINP %
F50mL REF K FEH W T AN — & & 2R A ER
TR BTN IEE 259 DOX, 5% W P DOX 19 ¥k 32 43 51
4 05.1.0.1.5 20mg/ml, & FIEH LB E — 20
7] 5 76 SN I P AR YR A Na, SeO, (i i Vo, 1000r/min
il 30min, 15 2 21 4,35 52 % W, 150 A PEG4000
1k W . 18000r/min .0 Th, B4tk ¥Eik, BHA5 %
R, 15 B4 9K B0k Se/DOX-SINP,
1.2.3  Se/DOX-StNP & & 40 K ki it FE1E Kz 245 Wy B
FAREI Se/ DOX—SINP [14) 12 2 24 R AE S A2 e A I
A A B 9N oK R 43 TR R T R K R, Bub 2
TEINTE 7 5 F - R T AR b, 204N el iE =
Sea R, IS S 7 BB AR I IR B S .
5 4 KB 43 R TR T RUZE K HR , ) Zeta— Sizer RLE
ST ASCEEA TSR IS/ INFIT R PR AS I

Se/DOX — StINP %) DOX & & K B Jile 46 M . HR
50mg #1451 Se/DOX—SINP £7%F 10mL 7K =, Jil A
(—VERYEE,37°C YR 3% IRV oh, {3 UKL N TE Ky Y 4% 58
SRR, VR, AN E A, ARG FH AT LA ek B
TR AL W P DOX 2, #8611 S 480nm, £if§ |
TE R A0 GE M W AE 122 U K AL T e, L DOX | 7K %
W AShRHE I . 10mg Se/DOX-SINP & & W& 1% T
PBS(pH7.4) b, FBMTASIEATHENT, BTN 50mL
i) PBS(pH7.4) ,F 37°C F LA 100r/min 55 HE IR,
FHPR— 2Rt A B 5 mL @B HTH, TN SmL PBS L
e FF BT AR . SR A AT DL 436 56 B8 T 1RG 37
Mri‘edh DOX [ &, K I 3% K S 480nm, LI DOX 1y
PBS ¥ W AMObrR v 25 o
1.2.4 Se/DOX-SINP & &RV EH FHF4ii
Se/DOX—StNP 1 FH T i 4 M, 25 4 L 48 it 400 131 24
SR P BRI e B . s 4 i BEL7404 4R
96 FLEEFEMR T, i A RPMI1640 52 4153 W T CO,

3 g 7 43

Vol.33,No.12,2012

BEFRAR PG TR 24h, SRIGAEBRFRACP I A SIS 25,
S ZH 45k DOX £l Se/SINP £ Fll Se/DOX—SINP £f
Fas A, [T 4 DNHREREE, R EE R 4
175, 25 A BEL7404 55383 10pL/FL, 5541 5%
Eas AFLIRZE . FEREFRAR T RS RE 3 12h, AR5
A Img/mL MTT E# 20/ FLAKLE R 37 4h B 55 58
JEAF)451, ] D—hanks PE¥%—¥, F-IIA 100pL DMSO,
57 2 it 56 4= S A, PR AR ACZE D SR 570nm A ) i
FEH A (B, L ERE 4 . AT 25 %t 40
SR ] A R AR A AT (% ) = (1-4b3E
ZH A {EH/ X RELZH A {H) x 100,

LA Se/DOX—StNP |14 35 A= 4100 il e 5 Sy 52 56 v )32
I AAH 2S5 DOX T Se/SINP Sy %o BR ¥k B, YE4 T Hp
[RIRCER bh e, S0 v an b Tk .
1.2.5  Fdmsabr  Boda R H SPSS18.0 #7411, 3L
{HLSPIME = bR 2232 o
2 #RE5ITR
2.1 Se/StNP FiEk B HE B AN

Se/SINP 7514 H b SLiE MRS R an & 1 iR, 1%
SEBGHE IE FI N, Se/SINP 19 B i F95 B0 B 55 T
TCHLAGER Na,SeO, , 35 i T 5 FHPU AR Vo, &5
IR Se/SINP HAG B8 PL H LW PE , X L0
S 4, G B 22 WO S5 25 T B AR T IR L T
HISARIE

80 .

70 + —— Na,SeO,
60 —=— Se/StNP
;\\: 50 T - V¢
<£ 40 |
fHIIE 30 |
720 |

10 |

0

0.5 1.0 2.0 4.0 8.0
Wk e FE (10°mol/L)

1 200 RN/ S A K AORE ) R T BRI R
Fig.1 Effect of scavenging compared

between different antioxidants

2.2 Se/DOX-StNP #i| & & 52

T HG AR P25 Na,SeO; & HE X HURL
G REAIORL AR BRI, S5 R A58 1 Fros , DOX 7E
TR VR X 2 2 B AT LR B S ), YR RE O, 2
iR, (H R BEAE 2mg/mL L, BB, 22 EiRA
REAA, T B S DA S J90RE 48 25 325 21 48 Fil 5 Na, SeO;,
AR S 3 2 W OB BLAR , PR R RO, Wi T
FIJ BT 22, o 22 %) 7 B0 5 7 T A ) K R 2R T
F ARSI i T R A AR . A A B LS B, i
JREJELRE TS g, Ok T WL B W] R O A e A A, il )=
TR R A BEAN ok T, LA B DR Y A% 5
L5, ANH) T2 R R .l i IR N ER B9 T &
2SR A I SR, FRATTRE 5 1 U7 58 5 AR Sy ol #5 J
BLAYAAE, B LLTE AT 100mg 3 A3 249 K UL I 7K 375
W, 25 2 2mg/mL (Na,SeO; Jy 10mg {42 24 il
LI 25 25 0F

(201252128 115



I{iétﬂ@f&

Science and Technology of Food Industry

F 1 BREGLL TN/ A AN ORI ] 5 50 A 3R

Table 1  The factors affected on Se/DOX-StNP synthesis

vy FRIE W BEHE WAL
(mg/ml)  (mg)  (pg/mg  (om)

1 5 18 2 65

2 1 10 19 +4 72

3 1 20 21 +3 105
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6 2 20 38 +5 112
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