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In vitro study of the effect of silver nanoparticles on the adhesion

and membrane function of cells

YU Wen-juan, WANG Xiang-hui, SHI Qin, HUANG Rui
(Department of Physics, East China Normal University, Shanghai 200062, China)

Abstract: In this paper, the acute cytotoxicity of silver nanoparticles, as well as their influence
on the adhesion state and membrane functions of Human Umbilical Vein Endothelial Cells ( HU-
VEC) and Human Umbilical Artery Smooth Musle Cells (HUASMC) were studied in vitro, for
the sake of clinic using security. The results are as follows. Silver nanoparticles whose concen-
tration ranged from 0. 003 9 mg/mL to 0. 5 mg/mL did not show acute cytotoxicity within 8
hours, but the effects on the adhesion state of both cell lines were observed. The shape of the
cells abnormally became small and round, which indicated that they were not well adhered on the
culture plate. At the mean time, silver nanoparticles were found aggregating on the cell mem-
brane, and the membrane fluidity and integrity of the cells were alternated, which implied that
Ag nanoparticles had cytotoxicity in a certain degree.
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Tab.1 LDH activities results of HUVEC cultured in Ag nanoparticles contained medium(n=5, x 4+ s)

LDH activities/(mU « mL™")

sample name 2 min 2 h 4 h 6 h 8 h

Ag(0.5 mg/mL) 0.020 £ 0. 002 0. 007 £0. 000 0.020 % 0. 001 0.015 0. 001 0.010 £ 0. 001
Ag(0.25 mg/mL) 0.022%0.001 0. 008 £0. 001 0.018 £0. 001 0.014£0. 001 0.010 0. 001
Ag(0.125 mg/mL) 0.023+0.001 0.007 0. 001 0.016 0. 001 0.014 £0. 001 0.011£0.001

Ag(0.062 5 mg/mL)  0.022+0.001  (
Ag(0.031 25 mg/mL)  0.021£0.006 (
Ag(0.015 6 mg/mL) 0.021+0.002 (
Control 0.021£0.001 (

. 008 £ 0. 001 0.
. 008 £ 0. 001 0.
. 008 £ 0. 001 0.017 £ 0. 001 0.
. 008 £0. 001 0.016 £ 0. 001 0.

019 £0.001 0.
018 £0. 001 0.

014 +0.002 0.
015 £0. 001 0.

010 £ 0. 002
010 £0. 001

015 £0. 001 0.

011 £0.001
011 £0.001

014 £0. 001 0.

x2 MAREFANAMERGH LDH FENEL R (n=5,x%s)
Tab.2 LDH activities results of HUASMC cultured in Ag nanoparticles contained medium (n=5, x + 5 )
LDH activities/(mU « mL")

sample name 2 min 2h 4 h 6 h 8 h

Ag(0. 25 mg/ml) 0.013%£0.001  0.022£0.001 0. 008 + 0. 001 0.015£0.002  0.012+0. 001
Ag(0.062 5 mg/mL)  0.015+£0.000  0.021 £0. 001 0.009£0.000  0.013%0.001 0.013 0. 001
Ag(0.015 6 mg/mL)  0.014£0.002  0.023£0.002  0.010%0.001 0.014 £0.001 0. 013 £0.000
Ag(0.007 8 mg/mL)  0.015£0.003 0.022+0.000  0.009+0.000  0.014+0.000  0.014%0.002
Ag(0.003 9 mg/mL)  0.014£0.001  0.023%0.001 0. 009 0. 001 0.014 % 0. 001 0.013 0. 001
Control 0.015£0.001  0.022£0.001 0.010%0. 001 0.015%0. 001 0.013 0. 001
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Fig. 1 Images of HUVEC and HUASMC after exposed to silver naoparticles
contained medium for 4 h( X 100)
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Fig.2 Influence of the concentration of silver nanoparticles on cell membrane fluidity
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Fig.3 TEM images of HUASMC contacted with 0. 25 mg/mL of silver nanoparticles for 24 hours
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