Vol. 28 HEEFRLFFR No. 10
2007 4104 CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 1857 ~ 1862

EEE TR COS-7 20 BE B 4 0 ML

x5, FTRRRE, EATAL, B R, A
(WIS A L IR S R T S0 5, WIS B TR P,
WIR 2 Al AR TS G , AEAK S 4T TR 4 T S0 5, KV 410082)

TEE  EESTYNRITURINT A0 M7 76 2 | A1 AR RT3 R A0 it 2 K i 2 00 52 ) S5 T R i b5 28 T {2 RuBpy ¢
LB REFE D E AR TR ( FSINPs ) XiF 3 I 40 46 15 4 IS ( COS-7) By A= iy, 45 SR 320, FSiNPs %F COS-7 4 fifg
RS M e B AR 1, IGUR B ( < 0. 2 g/ ) 19 FSINPs X 40 A0 77 3 8 40 L 2 B 3 71 5 i 5
s, (AREF 5 COS-7 4HMVE Y FSINPs W HE K, FSiNPs X COS-7 41 M i) st tg g ok, Jo
JE X 240 A A0 R At i A R it R s e BE S BURR. RIS, LA FSINDs I2OGIE S R RER, %% T C0S7
Xt FSINPs B REVER, &R FSiNPs 3 1 21 Mo A5 A% 75 WV FH B ML 12E A B0 4L P9, —3840 FSiNPs B 40
24 S AN HE R AR R SR I, S — BB R A BT — AR AR . R A0 AL AR R R B 22 R A B SR
[ 4, FSINPs TEARME N (03 BB /b, ffp s, EX—id B, MM S A KARMRR R IF. |
I FT A A SR FSiNPs 7820 A 14 A B 5T RN, R R A — 2 9 28 it , I R 1 R 36T 0 A 40 K Sk 119
YRITORL S R FE 55 B AT T 560,

X8R FESTYK UKL (SINPs) ; COS-7 4 A=Y

FESES 0657 ZERERIRAD A MEHE 0251-0790(2007)10-1857-06

AARRHER AR R S AT A = R 16 20 ok TR S . sRind, e A% iR
GUKBLF BRI IR S5 TR S 423 R, GoK AR 7R Hh 00— SERERR AR W80, DA KOt A A B
FRTEEAE R R 2R 1732 3 S FTE AL ). 2003 4F 4 | Science 1 /6K SCEETHE KA B 5 4 Y1385
A EAE AT RE = A (A 22 4 1) 8- | BifiJ5 , Nature!”) | Environmental Science & Technology[g‘ L e Rk
W22 AR IR Sy 4y e R CER BT AR AE i e &bk, B AT ST R R B AR R TR YK
FEARE BETIORL | [ AR AR 9 K ORL A B b S A B T SR KA R AR 000 Jr THT, 9140, Lam 550
ﬁ%T$%ﬁﬁééﬂ>{€%HﬂiﬁBﬁﬁﬁﬁ%, Kirchner %“”ﬁ%Tﬁ?'ﬁ%éﬂiﬂ@%@ﬁﬁ%, i'J}”in%“”ﬁﬁ%Tlm
SEAL ARG K ORI 7 S R 6 7 11 DU R = R A R IR 1 B S B A8 HE | Jean-Paul 551 HLAFSE
TAFEREY) G G A R AE #4524 5 6k /N BRI B 45

VE R E E AR R —BIRESS AR IBORL, th T HA MRS | SR S itk L K 5 52 5 A
Peri, FEAEMPRC ST ARV R | SRR 25 Y4 5 T RS B TR R . Ak, G
F SiNPs (/E RN DR o 7 E AR, Blhn, RRpESE ™ IFR T 2 R RR-SiNPs 57k P9 4M& il i
AR LA KN 2120 M 1) A 0 26 R I 5 5 AR RIS /N 2H D 7 A R R X A 28 B §10) 532 Wi £ 52 A
K, HEET AR RE AL EG I ) Rk 9 R IURE 55 N B ok 3 B A0 ML A= sk s L SR it — 2B R RN K
R T IE T AE W B 29, AR SCRP RE 9 K 0k X5 22 1 4k Fry 46 200 R 140 52 M) P9 ) 3 R R T ReE 4
KITRL A= IR, 25 R ARAR O Rk Fe G OK BUORL 42 42 o T 4R M AE M 0F 5% . i S5 0 FH R it T —

Wik H . 2007-01-25.

HEWH . BRIE=" 10 (S 2002CB513110) | B EFHE & AL (HEHES . 2003AA302250) B R BHE BRI (it
#E5 . 2003BA310A16) | B H HE LRI H (HEHES . 107084) | BEFB 22 ILTE AA SR (HEES . NCET-06-0697) | BHEHE
PRAVERE S H (#LHES . 2003DF000039 ) . FH 5K H SR Bl2E 2 4 (HEES . 90606003, 20405005 ) A1 m 44 78 H F 2 & (HLHES.
06JJ10004 ) % H.

RN EAIEL, 55, W4, 2052, WA R0, N2 YR BROR B R ROEE N 47K LR A ) A1 B i

9¥. E-mail; kmwang@ hnu. cn



Ik

1858 SEFRNALFFR Vol. 28

SE YRR, I N TR ST Uy A IURE 1 A W 4 K B U ORI 5 1 P28 T el
1 SEIGESY

1.1 RFSNEE
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Yerbtiis (% ) = [ I, (Supernatant) — I, (Blank) ]/[I;(Total) — I, (Blank) ] x 100%
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Fig.1 Fluorescent stability of FSiNPs in cell Fig.2 Effects of FSiNPs on COS-7 cells livability at the
culture medium mass concentration of 0.2, 0.4, 0.6, 0.8, 1.0

1.2 and 1.4 pg/pL, respectively
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Fig.3 Effects of FSiNPs on COS-7 cells-cycle at different concentrations
(A) Control; (B) 0.2 pg/pL; (C) 0.4 pg/pL.
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Fig.5 Confocal images of COS-7 cells after uptake of FSiNPs at the mass concentration of 0. 2 pg/pL

I, I and I were the optical-field images, merge images and fluorescent-field images of the cells, respectively. Images of cells

which react with fluorescent nanopaticles after propagating for one time( A) , two times(B) , three times( C) and four times(D).
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Fig. 6 Fluorescent intensity of COS-7 cells after uptake of FSiNPs at the mass concentration of 0. 2 pg/pL
G, : Relative fluorescent intensity plot of control group; G, : plot of cells which react with fluorescent nanoparticles,
G,, G5 and G, : plot of cells which react with fluorescent nanoparticles after subcluture for the first time, the second

time and the third time, respectively.
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Bioeffects of Silica-coated Nanoparticles on COS-7 Cells

LIU Fang, HE Xiao-Xiao, WANG Ke-Min" , GE Jia, TAN Wei-Hong
(State Key Laboratory of Chemo/Biosensing and Chemometrics, Engineering Center for Biomedicine ,
Institute of Life Science & Biological Technology, Key Laboratory for Bio-Nanotechnology
and Molecule Engineering of Hunan Province, Changsha 410082, China)

Abstract In this paper, the cell livability, cell cycle and cell growth curve were analyzed to evaluate the
bioeffects of silica-coated nanoparticles on COS-7 cell line. The results indicate that the cytotoxicity of FSiNPs
on COS-7 cells was concentration dependent. No measurable cytotoxic effects of FSiNPs were observed on the
cell livability, cell cycle and cell growth if the nanoparticles concentration below 0. 2 pwg/pnL. But the cytoto-
xic of FSiNPs on COS-7 cells would increase with the increasing of nanoparticles concentration. Meanwhile,
the cellular uptake of FSiNPs at low concentration by COS-7 cells was also examined by employing the fluores-
cence dye RuBpy doped as a signal for tracking the silica coated nanoparticles. It was found that cells can up-
take FSiNPs at random by cell membranous’ endocytosis when they co-cultured together, and then they exclu-
ded parts of FSiNPs to cell culture medium, also parts of FSiNPs can be distributed to the next generation
cells. Moreover, the content of FSiNPs in cells are less and less following the manifold of new cytoplasm and
cells reproduction, while cells still remained a good shape and growth state after the uptake of nanoparticels.
These results provide safely standards for the research, analysis and application of FSiNPs in cell biology.
Also, it was a foundation of the research of bionano-device based on the novel nanoparticles.

Keywords Silica coated nanoparticles( SiNPs) ; COS-7 cell line; Bioeffects
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