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and its inhibition effect on tumor cells growth
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Abstract ; This study were to explore the preparation technology conditions of fucoidan-selenium nanoparticles ( FD-SeNPs) ,
and to further characterize their structure and investigate their inhibition effects on tumor cells growth. Using fucoidan (FD)
as a template, ascorbic acid (Ve) was used to reduce sodium selenite (Na,SeO;) to prepare FD-SeNPs,and the process pa-
rameters were optimized by single factor design and response surface experiments. Fourier transform infrared spectrometer
(FT-IR) ,scanning electron microscope (SEM) ,energy dispersive X-ray spectroscopy (EDX) ,transmission electron micro-
scope (TEM) and X-ray diffraction (XRD) were used to characterize its structure. The MTT method was used to determine
its effect on the survival rates of HepG2 hepatoma cells and A549 lung cancer cells. The results showed that the optimal con-
ditions of FD-SeNPs were list as follows: the reaction time of 1 h,the reaction temperature of 35 °C , molar ratio of Ve to

Na,SeO; of 14:1,and FD concentration of 0. 8 mg/mL. Under these conditions,the FD-SeNPs with particle size of (83.4 =+
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0.55) nm,Zeta potential of (-31.89 + 0.47) mV and selenium content of 29.93 % was obtained. After identification, its

surface morphology was uniform spherical ,which was composed of 77.59% Se,17.70% C and 3.41% O elements. The re-

sults of MTT assay showed that FD-SeNPs could significantly inhibited the proliferation of HepG2 cells and A549 lung cancer

cells,and had a good dose effect. The above results showed that the FD-SeNPs had been successfully prepared and exhibited

certain inhibitory effects on tumor cells growth,which provided a certain technical means and theoretical data reference for the

application and development of anti-tumor clinical drugs.

Key words : fucoidan ; selenium nanoparticles ;structural identification ;inhibition effect on tumor cells growth
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AR P A A0, 2 5 MR Z R aTE S,
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thyl sulfoxide, DMSO ), ( #it : RO12316, 4 J&
99.17% , 11§ 5y AL #HARABRA ) s HepG2 A
JTEE AN  AS49 Sl 200 i ( &[5 ATCC 40 i %)
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WHEA 0.6 mg/mL W IR E Ny 45 CHBVEE Dy mPRERAERE 1,

&1 NoRzE SR E =K F

Table 1 Factors and levels of response surface test
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1 0.8 55 3 24:1
1.3.4 FD-SeNPs #9 4 4y % 5% Ja LA o
13,41 W& RRmIE 1.3.4.5  (GHPS BT AN
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T SR 5 R B 45 S5 B RSSO E R ML TR A, 7E 4 000 ~ 400 em™ i1 P 450 XS
RN, BASBANT  AGT Ry 1550 W, g T,

FEETAMRME Y 1S L/min, S0 E N 4.0 mL/ 1.3.4.6 X LA E
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min f5 , 7€ 570 nm &b F BEARASCGMAE 5 %) OD {E, %
BAEXT EZH %) OD M 100 % i+ AT
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2.2.1 @ LT E ST

MG 1 JT RESCH, 443 ) 107 T 45 SR A0 3% 2 P
/Ro I Design Expert 13 ZfFX13 2 Z5 R 4817 1]
VA5 AT ST T FD-SeNPs HiAe (V) 154 3 2 Mk S
(A) BRI (B) LRI (C) (R (D) 51
TR Y =93.65 +0. 0854 +6.50B +6.86C

+3.94D-1. 75AB + 6. 73AC-3. 50AD4. 92BC +
0.095BD-4.71CD-0. 4452A° +0.7048B° +7.59C" +
8.54D% . J5 225 M4 R oK, S IR AR A i 5 G U0
AW NE B.C.D ) P<0.01, R RN R
Iy B ] JBE 7R BE XA 9 52 M A 4 3, 45 LR XA AR
F14) 552 M G Ay 52 o7 30 88 s Iz s () > B JR EE > FD
138

R2 ERREFESN

Table 2 Analysis of variance of regression model

Ty ZHR 5 M E ¥ FAE PH e F
Source Sum of squares df Mean square F-value P-value Significance
FEHI Model 2 476.29 14 176.88 13.83 <0.000 1 o
A 0.086 7 1 0.086 7 0.006 8 0.9355 -
B 507.26 1 507.26 39.67 <0.000 1 =
C 564.03 1 564.03 44.11 <0.000 1 o
D 186.52 1 186.52 14.59 0.0019
AB 12.22 1 12.22 0.9553 0.3450 -
AC 181.04 1 181.04 14.16 0.002 1
AD 49.00 1 49.00 3.83 0.070 5 -
BC 96.92 1 96.92 7.58 0.0155 *
BD 0.036 1 1 0.036 1 0.002 8 0.958 4 -
ch 88. 64 1 88.64 6.93 0.019 7 *
A2 1.29 1 1.29 0.100 5 0.7559 -
B2 3.22 1 3.22 0.252 0 0.623 5 -
2 373.29 1 373.29 29.19 <0.000 1
D2 473.47 1 473.47 37.03 <0.000 1 o
#% Residual 179.02 14 12.79 - - -
AT Lack of fit 166. 00 10 16. 60 5.10 0.065 2 -
459 Pure error 13.02 4 3.26 - - -
A Cor total 2 655.31 28 - - - -

H:"P<0.05,""P<0.01,

2.2.2 B HZEvwpdmBA S
HNELZHAEMSE R WA 2 fros, O a5
FD e B X RLAR A B g2 M v FE R BE — g s, g o7 1]

Ve v AR A it ST T 49 38 A S i/ I 18K, 4 I
JO7 R[] — 7 I, BEARBEE D L A4 3 R I/ 5 75
R I P st ] — R B A6 0, R B 73—
FR BB RN A 5 78 B 0L I ] 5 8 2 e X RE AR Y 58
HRZR TR S ] — R B 25 T R AR B BE R
FE R R Se il MR HE K, S BER e —RE I R A B
PP 1] PR 18 DRI H8 ORo % PR) 3% 1 ) 458 v 4 R 1 A

(5], & B PR 2R R] 14 38 BG83 BT W) b7 T 5K 56
5T AL, FD-SeNPs [ T E S8 T O iR
JER 35 °C RN IE] R 1 h BRI R -5 A R A
BEJK g 13.64: 1 FD W JE 45 0. 8 mg/mL, M R
TR FEIS(E R 77. 58 nm,,
2.2.3 BiEFk

R T SE PRSI Y AT R E 1 RN IR R 35
C R A 1T h GO I R 55 S0 AT R 9 %) B R e
1411 FD YA 0. 8 mg/mlL, 72 5604 N #E47 =
WKAEAT S5, 45 R B 7R FD-SeNPs ki 42 4 (83. 40 +
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Fig.2 Response surface and contour diagrams of the effects of interactions between different factors on the particle size of FD-SeNPs
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283 FD B 2 J5 , SeNPs fi°F- 247 4% M\ 848.90 nm
FEAILEY 83. 45 nm, FH] FD BEASFH 11 SeNPs i) R 4
AT REAR ok 42, T HL, FD-SeNPs 1) Ha, {37 (-32. 80
mV) 46 XHE K F SeNPs B HLA (-24. 40 mV) 26 XHE
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Fig. 3 Particle size( A) and Zeta potential(B) distributions of FD-SeNPs and SeNPs
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MU BB AR SRS 1A, W] SeNPs By R4, 7Btk 22, MBS SE BB BB 94 Kok (ILIAT 4C) B FD
5 Mu HGE R A AR T FD SEH R E B REOSATRLBLIE SeNPs RAE,
(¥ FriR 454 (LI 4B) , 2 FD &4 SeNPs Z J5 528 2.3.3  TEM 447 FD-SeNPs #) WL %

4 SeNPs(A) FD(B) #1 FD-SeNPs(C) Hya 48 E
Fig. 4 SEM photographs of SeNPs(A) ,FD(B) and FD-SeNPs(C)

K TEM Xf FD-SeNPs {4 (oW I 25 #E 47 2047 KRN R E5#) (ULIEL 5B) , SeNPs 28 FD &4 5
SEESEE RN S iR, HIE SA AT, SeNPs EHUR RIS MRS 0 ) —BRIE R (WL 5C) ,
RO ) e SR A5 4, BB T 2 A BB, X 5 FD (i ARERH I SeNPs A2 -4 o FLor il
SEM Hys2ui el (WL 4A) A —2. 1 FD 2B 2.3.4  FD-SeNPs #9 & @ T4 247

5 SeNPs(A).FD(B)#Aa FD-SeNPs( C) HiESTEBEEE
Fig.5 TEM photographs of SeNPs(A) ,FD(B) and FD-SeNPs(C)

X FD-SeNPs 193 [ JT & A 74047, SE8G 45 SR 4n C.O fll Se JLE H 4 b3k 17.70% 3. 41% F
K 6 s, milE 6A AJ1,SeNPs i C.O Fil Se T4y 77.59% (WLIK 6B) , A% AN FD &4 SeNPs 2 Ji
L35k 8.52% (0. 43% 1 90.99% . FD-SeNPs T T CHO TR B, #E—EUEE T FD i,

JC# Element B Weight (%)
C 17.70
o0 34

JL#H Element BUE Weight (%)
a 852
o 043
Na 0.06
Se 90.99

Na 129
Se 77.59
S8 Total 100.00

A Total 100.00

6 SeNPs(A) %1 FD-SeNPs (B) T =447
Fig. 6 EDX spectra of SeNPs( A) and FD-SeNPs(B)
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b Zs 5 7E SeNPs i 1,
2.3.5 FT-IR %#7 FD 5 SeNPs # 2 &7 X,

1 & 7 W1, FD 7F 3450 em™ 4b H B T $25E O-H
(M ZE IR 3h 04, 76 1 637 A1 394 em™ BRHT H) B T B
J C =0 LI COO-Ryfh 4 ik shidg , W] FD f77F
WL, AE 1 254 842 1 581 em™ BFIE 43 i
BT S =0 Mg  C4 A7 & m iR EL 5 |k
FRFHE IR AT O = S = 0 1925 fh R shig, 21 FD
G4 R 3 P FD-SeNPs 7E 3 418.1 614,
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