Hp [ 1 13 1 R
MATERIALS CHINA

35 A1

2016 4£ 1 H Jan. 2016

#5442 )

MAKIREYTEN BT RER

”fé’} H}:] x d}é— 7"] N i
(P ERFEGEASHETR PG, AR SESEEYERE ST, Jha 100085)
W OFE ORI H AR ER A TR 2 —. i TFHEM RO RS, 2R ENHE Tz, 5A
TR AET= | AETE R YIMISE . B GUORERAE Tl & o BT S AN AT S b B 25 T2 R T, P B A B 058 5 e XUty H 25 52
FIAMTHSCHE, e EE MR . TR, RTYORMBM DR . AR KA 56 43 715 R ML A D 58 B0 LA &
B, AT GO R I IR A P SRR T B A BRI . O T TR R b B 490 DK AR R B 0 AR fg B ek
ARG RES T AR AE DR RIS U AR LU0 T s AR S5 AE W5y 7 BOA BAE R SR AR 2F A 40 i Y i 12
VA B 51 e BUOHE A 1 B AL ) 56 7 TG I 58 AR R S . A, TR BRIAR T 4 R R ) B A B XU B AR IR R i 2 R A5 14 T B
KA RAESBERON VR RALE], IEX AR AT BE RIS A SR AT TR,
KB QUK AW R SRR AEBSERON 5 FREE XU
FES %S R318.08 XEKARIRAED: A XEBHS: 1674 -3962(2016)01 — 0028 - 08

Research Progress on the Biological Process and Effect of

Silver Nanoparticles
XU Ming, WANG Zhe, LIU Sijin

(State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for
Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: With the increasing development of nanomaterials, silver nanoparticles ( AgNPs) have become one of the
most widely produced and used artificial nanomaterials in global markets. Due to their excellent antimicrobial activity, Ag-
NPs have been applied in a wide spectrum of fields, including industry, medicine and consumer products. Therefore, it is
necessary to comprehensively understand the potential risks of AgNPs to environment and human health. Thus far, studies
focusing on the safety of AgNPs have described the biological process of AgNPs in bodies, AgNPs-mediated effects and ac-
cording molecular mechanisms. In this review, we systematically recapitulated recent findings on biological effects of Ag-
@ in-

teractions with biological molecules of AgNPs in the body; @ cellular uptake and mechanisms responsible for AgNPs-in-

NPs, including; (D) general routes of AgNPs exposure to human bodies, as well as subsequent tissue distribution;

Vol.35 No. 1

duced lethal effects. Moreover, we emphasized findings on environmental and health risks of AgNPs and corresponding

mechanisms by which AgNPs exerted sublehtal effects under low concentrations. Additionally,

the future studying in this field of AgNPs’ adverse effects.
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lethal effects;

we have a further outlook on

sublethal effects; environment and health risks

VRS 2| DS S3<iofe SRR 1< YR O s A N i /U v
KAPER T R 9 RSP R P e, ML,

B BRI HA IR A OV, Al AR AN R 9
M AT B A . e, 40K 4R (Silver Nanoparti-
cles, AgNPs) JEfg W H 2 N THKM B Z —, i T H
OC R AT SF R, O 2l A0 R 2 24 e
WOMESy . 5. KA SE) . HAr, BT HT
TR S, ORI AR & F A WF T IA A, T L Mk
Z N TIAY) TI BBV DO b 0 & . SR, H R
KFGURAR W ALY 2 M ANE 1 AE Y R D T S 75
Ja T XK AR PERE ST T RSSO T TR A L B



%14 TR WIAE: GUREEYE R B T 29
AR 2 SR I RS RRAE T, AR IR R GRS R5F) MO, A $ fioh m] B 2 X A ™ A v e

TAUTARRA SRAURR A AW e L AR S 1A
FIBLH B9 BF 5T, I 45 9K 4R 2 2 PO 5T T A7 e 1Y

)L
2 HARIRBBERMER

AgNPs SRR E NS RBN LY RM B Z —, 99K
BRI HARTE 1 ~100 nm, 45 20 ~ 15 000 /4R i+
ROARIETHE 7. HAT, T BRI TR S, a9
KRR R AE R L], A P RO R A H 4
PR AR, GORREHOTEE L8 Z MR A MR
R Rk e el il . Ak %), &5
BARFIEH (IMGIRER . 99Kk 9Kk R 9Kkar iy
RSE) A M BT CIE Ay . ST AR AR S )
OGNSR TR BT R ok SR AR R B
ARG . BRI, AnERTE 4 K H 0K 1) 2 1 55
B R+ FE 4R M 57 ( Surface Plasmon Resonance, SPR) 5
SHRSFEBAL WA, ERH—RBTEN, 98K
WBAT BT, BEA RS FRICAE . A
BN SFUZEY), X SRR AL A 9K R B R R
1.

3 AR AR

AHXS THURER , ZORARBURL T R m A | i
i . RIS A M 2 B T2 MO, IR
S A BB NI R S R (Y a3 e N
NIRRT b Z—, GORE ™ i B2 A TR E | E
PHATRR I LX) Hadias, e b KRR A P i & A N T
KPR BE 7 & 0™ i, R 60% 17 i S A 4N
AERPLE Y o TIPS, AR T
YENBTR R BN = Z R b, . OFE4aw (m
BURD ), VE RSB AR AT, W LIRYT R . Bt
S5y QBEJTHERBCANTARTT) AT I AR B BT R RE ) 5
MU, AT A KR 2 1 A0 R A
@FRE . ERHER . R WOk, AT H
AT L R, B AR S TR R AT S R
ORI, GKAR = i R SR AR A H AR R, A
PR N A 2 i XIS A AS BT
4 PR|HENEVENEZEZZMNAR

o2 K7}

BEAE DK T2, A5 5 18 XU o A W 49
TN, R ) R 8 M 5 AT A K R B (A 0 R AR A
R A . BRIT AR ) B AR EE A, R I
A YRR Tl it F0 A 3 i (A& AR R R R, B

B . MR I AR R AR B AN, AR ERORE 3 i
B OHAE . Bk AR AR AR AR B IEER R
GE, SRIGHCREE (Y IE A (A JEF e R ) 1R e A B R
H e AQHE R G HE R R Oh . MR A BT RE
TR AR 1 RE 3 55 HUBURE R /N B 2 T 1 o 35
MG, IR A IR o B, 2
DR AR F B A AR AR T A YR BT R il
B SRR E (R 1) o

Silver
nanoparticles

// \\
7 N
‘'@ A
| \

. e
| -,
A 7

Food /
w i g
J @‘ w Heart
= oo
) Seng //////,,+ Ki
r‘/ ‘@‘.‘ po idney
/)

BT ORI N R R Rk AR A GUM iR B

Fig. 1  The exposure routes and organ distribution of AgNPs
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TSRS WA S 00 RNA B SR R0, AT A A 240 it 1
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