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Abstract:

Background: Although nanosilver (Ag-NPs) has long been used to treat wounds, little
attention has been paid to the toxicity of nanosilver wound dressing. This study aimed to
examine the effect of nanosilver used for wound healing on some hematological parameters.
Materials and Methods: In this experimental study, 50 BALB/c mice were randomly
allocated into the treatment and control groups (n=25). After creating similar wound on the
back of al animals, the wound bed in the treatment and control groups was treated with a
volume of 50 microliters nanosilver solution (10°™), and distilled water. Afterwards, the
mean percentage reduction in wound area was determined at the end of each week by
measuring the wound area at 0, 7 and 14 days post-wounding. MCV, distribution range of
RBC, hematocrit and the number of blood cells were measured for both groups.

Results: By the end of the second week, a significant reduction was observed in the mean
wound area in the treatment group. In treatment group, the number of white blood cells was
increased; however, no significant changes in the number of RBCs and other blood
parameters were observed.

Conclusion: Application of nanosilver wound dressing not only can accelerate healing
process, but also can stimulate the immune system with no adverse effect on some
hematological parameters.

Keywords: Silver nanoparticles, Wound healing, Blood cells

* Corresponding Author.
Email: P_yarmohamadi @yahoo.com
Tel: 0098 381 442 4419

Fax: 0098 381 442 4419 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences Septamber, 2013; Vol. 17, No 4, Pages 359-365

Please cite this article as: Heidarngjad MS, Y armohammadi-Samani P, Mobini-Dehkordi M, Rahnama S. Assessing the effects of silver
nanoparticles on some hematological parameters during the wound healing in mice. Feyz 2013; 17(4): 359-65.

o4



https://feyz.kaums.ac.ir/article-1-1996-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-07 ]

90 g3 pd ) pe 5 A Ay a5 gl gilad Ol skl (A g 0 )8 053 gl S oy
ASudslo ] 2 g8

Y ¥ *y

\

MJ'ngéﬁéé@#w‘ du\ad&w)‘i‘.«iﬁ‘}‘;)&wm

ldoMs>

5 syg S S5 pl sl slsley e Ll i pd e salinal 155 3 sl o8 D3 S Claibe 4 1 iU 9 dinlu

5 S F ) sp S3A Sl sl (S s B e o 4, S e B S0 A G cpl 3 el 35 1 5
Gl 5 IS 05 8) Y0 058 Y 55 olas by BALB/C) ow b 35 oge o 00 ¢ g 25 addllas ol 55 il g9 9 Slge
o 5 gk Jslome 75 S 00 b lad 055 5 03 e (Sllg den Sy 3 DSy (03 dbwl 5l ey S U g 55
S ol @5 sbml 5 day gassler 5 Hia Ao slajgs )3 e AS led ke o e Slas b S 05 8 53 5 (Voppm)
S sdS o SuS1 wals o p IS a0 ke i3 B (68 o3I in a DL 53 035 e S Sile dus s 035 peba

s S Sl e S 55 2 sl S sLdshe slan 5 o S gles
S 038 3 ax S1 s sdalis les 0y S 3 5 g ol 3 Slspme Al abesl pos «da OLL Lo i@

1L 0L (gyls sne SmdS (S sl )l ple 5 09 je 8 G sdE sled Ll dd sdalie O ddu sbad sl slaas Sl

Gt S5 g P 1 ARl Dy g 0B e T S 4355 154 0 D15 S0 48 515 OLE adllas ol 36 T dom

FOR-Y0 Silowio AVAY OLT 5 g0 b oled A o593 b ha gl — pale asbiolo 5

S1o3 R allg 4 baana) (nl 53 08 S5 S5 )l )
V] sols (Ko wosline o311 5 K3 pliwd SlS 5 b
2 s ARLLT ki s e 8 O Sl
S-SRI [ B PP ICH 5 LD SRR T PP RS PR S R A
5K L o)l SU A] Kbl e SS S gsml 5 S 5
Ok il ys Sslie Sy mis gl ol chle
S 0@ Sy gl aS el ead 5,18 [4] s
V] asS o sbml b e S D)3 U 4 ol
Sol= sle Slendl 5l eslinul 51 s a8 das e 0L Oldlas
syls s 66 opl (Kt Oboys gl o i ol g
o b iSO 51 dn s [A] ekd 05 0L
“JsdS 5 LS (SN (galinl gla) U ety
Sl odd BIE W] aS lh, bl ahe gl
Y] o8 D3 S6 51 ead oI5 o labg o slachls
Lir o5 S sl ssen 4 00 (AL kil )
3 Hsen e WG e O3 S6 e 1Y)
Sldlas bl 5 [VE] Ko 8 0Ll i sladld K
53 Oludl sad s 3 0 sbml il (2,158 B 8 o) 5w
SLdesl, Mg clew el oS 0] D3 6L 2 e
o] o S a3l (ROS) I 05mS) slaai 8 5 5150

LSSy s o A3 sl e sla el 5l
S sladdhe (035 e o i O1b SU GO Sl

doio

“oI Ll 3 L g ekt skiST s 155 Sly3 b
oA O SU ] Al e e gl NN gl s
ol (B pan Y guazeo 53 4,8 @ 3lge BB o 5 05 2S5
[F] 45 o S5 sl s Sendds Cosls lls 45 12 Y]
Gs8 sLolius il sLoliws I ol 3 cplpl
il Clul (B350 PU G a8 S0 s bl 5 ke
Folse 9 Sy Gl JiE 0,35 Gy b OS5 S il
S 9> Sy a3 el sdd esliel g9 S A2
3¢5 sl (b Sl (B slam s Al (SY sas
Sed9dw 53 0,8 51 [£] 8 o ool o & Ol 5 gL 5 5IuL
sl 0] szl A 5 S A Caols s w gl
o3liial 35 90 03 S sbay (K s slap) slazdsie Obeo
TN el w58 05

355 peds 8815 pgle 838N ¢ guwliidygilr 29,5 o)y Sliasl |

35 pas 28213 cpgle 0385315 (59> (S58)pn b 2 (ouulislS "

35 paes o813 cpgle 038815 (5 Tslgw9 sSm 09,5 Jlsbianl ™

syl oximygs ¢l *

pole 2SE3 03,5 ppub oSl 3 S s

SFA) FEPEEIQ nagios SFA) FEPEEIQ s0il
P_yarmohamadi@yahoo.com :«Ssig\35) Cauny

AP/0/1Y 103l iy A6 U/11/1Y 1080y a6


https://feyz.kaums.ac.ir/article-1-1996-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-07 ]

..‘j..oa):ﬁ CJ‘JS\,}UJ;UJ«))}

$U ) et ChlE L Hles op 8 Sl Al 4,
A s 2,00 ab e Sosen Say 5 LU B O3
Slyls V=00 ppm Clakd o3 om0, iy HL A S
O3 o 3 e A PVA] asl e o8 (S s SL S
(ol ply 08 S eslinul 5,50 Veppm ChilE 055 glags S
S A S 00 Ol 4 sled 05 8 bl o35 655 #
T (P o O3 SU) & O3 SU NV ppm s
Yoo feS lawge go3lKl L Err e PP A O 00
A ST L ead 53,5 (Gask Ll $U oS8 colu 5 st
PSRN S N R ch T S WO N
ol 1 Ol &l i Dasy Jslowe nl s Sl S s
Ly, ap gz 338 (5 da Jsle ol U il K
d ea3,ler g s Qi by, 00 0B Sl o35 s
03l 13 Ll B B 515 oSl 5,4 055 sbwl
I S R R S RUTPIE I P P
Image ,I51 p5 5 eslial b o35 Colus ¢ 25
Ao ol 5 A3 5 6 S o5l mm’® 4~y L Analyser
¢35 gesgdoms S s, daly 038 jasis 5 dm
g dlons LI 5 g O Sl b 03 8 et
B o5 prsler s U &S IS oS s 50 L
WSS g 50 ) 3 05 Sl (5 o3I s gy il
23 dpf G wis b s o35 phe alS Ao
1S dwlows
i ozl o o5 e ol —ezin gl )3 o5 pela ol
in gzl o geda ol
ks S5 pdagm o3l b1y Sllge 53, V8 C308 51

xYee

Sl Wl 5l s sbay 55055 Jos 035 Sas
4 bag 235 e G sldde 5 bysSU S
s by G55 Gl A e S 05 S)pe
(KX-2IN Jus sysmex sbkeS cile) 54 50Wa 500
Sl £l Sy edel Sz s LS (g 05100
tOgasl 5 Wesls pnSKle amslie 5l s o3ls Liled Sl
Shoslimal by G5 0sa51 bl » gl o5 S esliul it
235 I o 5w 3,90 WV lns SPSS 0 p

A a8k s pee gobl 5 51 P<e/00

oW
m,d,lm,:rijuu‘;:iaﬂtfwﬁ
3 F dlows 0dd 53 Jga b SaS 4 05 bl 31 ey s

£ oylad [VV 055 NYFAY|OLT 5 jgo | b asbiole s

Sl 0B sos oy @ [VO] Kb Jhw 0553
G (RS g s 2L g Loy B L el G b
o iy SISl Sgsba s 6S o ol
sl 053U E a5l fuyddlpm e by Al
SO 45 ol sdd Lasie [V1] Lss Ll (GSH) i
K o O 2l o 0 ell 045U o8 & Jlail b o,
5ot Bim 5o e B o Ll 0l S I s
SLdnSTn 032 o 5 8 5 S5 ld e el 5 Shes
ssbe Wilge oE Old SU Al 4 V] Kl I
5 BK ST 0n sbde b W g5y g ki
e 10 AL Kt O slapldl s Khes s IS sy
Wl I35 o el ey B 3 LT e
2o s g6 J s 5 e el e 5o ol ply
9 S5 sdsbe oy 2 ©3 ) Coen (B S G0

W3S B s p e S5 s, SE pl

B w9y 9 dlgo
S 315 A o3le B pw 00 (o 20 andllas ol s

pote oKl bl L 51 tis A sgde G b
Casby g by llpd s g WS Gl 3 S s (San
Sl el VY 5 ks, celu VY 5 e 5l
S Byl i 3 Kbl (K o gt gladd )3
o305 gl 3b 5l Clles adis .ol LI o
s b8 o e ARG Sblp> o gt (Pellet)
Gl dls 15 Sllg e jws 3 B8 Of s cpl s
anlee Cds 4 Od s Cighe 48 A 3y pe 5l Olab
Ollge 51 eslixal a) ,5 SWS Ola>de 55 9 Ldd
G5 bl Sl (o5 sbml gl p b ale, ARG
A e 0 oS Al Ve S s
A e 10 5 S s sl A e Y bl
T sl 035 Gsas 00 MK jlade 4 o Ml5
- Sbe YxY ch-.d 231y ©l,a O e O yglme s Ol g 2
Hdd Gske dd dwo s Ve S A gay g odcdl 5 or
Sy JS s 4y g0 pls JSO 4 OLSy (plaeS ) oo
23 ol g Sblse s S sbul Dbl iy s
23 o 395 o35 3wl Sy ik esls I3 L Y0 05 8 s
2ol 550 B o3 sbul S dm 5, 5l 5 A 8 K
SLess G 2 oA Ol Sy LS G
P b5 e OF gl S 00 Olpa J S 05 5 Sl g

Ay


https://feyz.kaums.ac.ir/article-1-1996-fa.html

O\ Kan 5 515550

“ e Sl 3 slw 3 e Jgl azia 3t Ogel wlal p

o Jrus JL“:.S"JJ:S G}}g BL) ri)' ol J&‘-s MJQ&:{&J'#

I 1 Om Gl s Sl p:A:&A,;Lel.(P>'/'O) CllN s ey

A edalis 0y S 0l s @) Coles Al ao)
] 035 3 Febe slad 05 8 53 o35 ol alS 5 (P</00)
35 JEs b Oga3l bl () el laged) 2 SRS
2 5Sbe SNl 5 e p Gd S Boled

P Bl e Fust, auls (MCV) 53 o8
Obe solsre oy (HCT) oy S glea (RDW-CV)

PESTUC IR (TN LRYERRY

Jal azas S90 asan

°}J§)°(’>.). \}Wﬁ.&&hgw)b—\ a)Lo..::)lJ},q.}
bl e 5 Jol slaaia s s 5 S O oolad Jgar) (P>2/00) wis sdalin J 25 5 e 055
J,T.IS a}; 4 C.:....»JLQ.:J a}; BL) .\.:é..n 6Lbd}:l§ slaad (Ll

(Y oyl ls 503) (P<4/00) sls 0L (605 sme il 35!

T ogesl bl s (P<e/00) o5 ol Jls pne 2alS 0¥
\;Ats€jlm).§_)w A}ﬁki@}h)}@u w‘ J*’L"“‘J"
‘(P<'/'O)MGML:.A 6)‘3‘;"&&

aalllas g5 2 5l 55 a2l IS Sl am lad 5 A8 05 05 St gl el ) oled s

o S Flea Aoy PA SdsS e SuS1, s doys LMCV) 503 oS 0 o 8ke G0 508 Glad € sltns Loy £

HCT) (RDW-CV) FARIRER AT N
YV/YEY/AO ARYARSLVAY:] £8/00% /8 AL AY J s
Yv/oeto/\1 Vo/\VE/YY AL ELVAR] YAy =4VAE] sl

(P</00) cutli s gy S8 5 sless 05 8 S syl Obe (s,ls me slis .l X £ SD Solss osls

[ Downloaded from feyz.kaums.ac.ir on 2026-02-07 ]

s S slE Ol 53 (ls e el el S edalie V1 o

odd 8 b e s s B sdalis [l o 8
Slaes) sag 03 SF B Glls B DS G &Sl
5 eslizal 51 dmy Ko andllas s orren [Yo] Kb Ggte
— U ol 4 WS am s 0,8 Old SU gl sla Olewsly
Qs 5 o5 bl S (2S5 S ol G b 5l )
SLeSs S de e MlF s SE5spd SLoS S
03litl b il anlllas alis a5 VY] Lgd b jige Ko g
Sl adl el = S Ol @ ol,3 b )
Slys Cyr o @ Oldgl b sl I el
o) &S [A] Nsd e 095 0L syl Dbl el (Ko s
SIS L Obys cow Hlew Y gsy ol adllas bowl
P Al a0 S sS sla Kt g Oloys g (Acticoat)
(lpee b b oy o e e s V] 88
5 Oliul (S Dpae l dn O SiPgler Ol i
W38 A o 2050 0B ONy5 G sdss 053 GuF 58
Lot Slyd U ST Gyuas g p 5l da 0, 5 Kim
Y| e 45 sl SIF e YA Sdea gl Ve o1l

2 obs oS S sl LBl s s BB bl

my

g1 Oges

ud g 3% 30 (x Ve osh sla JgudS slaas
-«

Slesd Jrus
-aJ;JQ .,\,:L.»: dud}.\g Sldxs g_}ti"t’"" WU.A-Y a)w )\J}A.'s

Sl o35 53 i lad S slad sl 5a) 55 axdlles sla

(P<e/00) s o OLES I3 pme il 531

Sl L3 dre als ol Jaghn 5l el Gb

390 23 Seosba s OLS eas b 555 5 L o5
2y Bl e Jled 0g F Sl slaes) gaer ea)ler
38 53 G ALl Bl s b Sl o ea
0555 o3,k by 0,0 S, IS 98 4 e Lles

3 ejw I\V 09 |\"q“|d\.}i B |u;a.:5 MUALBJ)


https://feyz.kaums.ac.ir/article-1-1996-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-07 ]

..‘j..oa):ﬁ CJ‘JS\,}UJ;UJ«))}

ol oS 53 g edd fate o SlainSsn 4 O 4 e )l
Calg 3 5 S 13 L3l Sbe b wled (b yme 55 il O3
IY] e 2 s BB Ol 4 05 5o T
o SIS1 Ghyls 08 gal SOlemily & ol s ld s
o [PY] 25ls (o sley 51 o 3T 0,8 4 gl Cpo g 034
das o 0l A&l Sldlas 55 5 sdaie sl 3158 (o
dl [FE] wlad W 1) il el sla STy Klg 0 0,8 &S
$6 5 edd ST o & el 45 Wlesls GLES 58 i S p
sl B g ol Sl sl Sas b Il 3 0,8 D)5
(AT Al i [F0] diyled S 1y S 2035
Jiluy oo el Sl s DNA & 0,5 Sil)3 gL 45 hias o 0L
o SR @i 3 ST il Ol lml o
Loold sl opl 45 cal okl 5,18 edeay [FUY] W 8
Lalad S o 1 5 g S A g5 oo e glacnS s 4 Il
Sld U Bliiial Coews gw p 3l e 35 O, Kes 5 Kim [rV]
3 ol 45 LS 4 g 55, A0 Ddedy e gl WA o511 L o 8
o Wl Glatge Olpual e s ) (K e
S Ol 5 o 4 £ g Dlalllas ulul ol sl [FA] dulad
Llg Oh @ o sLon oerer 5 o8 S5 G 2y, &S
[ra]ws £ ol 48 Gl ek slad 58 sl 181 o
w2l 55 03 ¢35 BB s 4 xS b ol adlee s
O3 S pa o 4y WIS oAb IS ls e 1
2 )l ool S Olsea odd 5T 08 Sl g e 5 o)

.Q—a‘e.@_éﬁﬁ‘&w&gﬁwd“\g&&&b

S 5 Ao
e S N S O e o SIS
S S sbl Sl (F e p bl st pesl g
‘SLQJSJLA” U:"F:'“ 3 C)}”' BL) eJ.EJ ch.-d WaBs Lg 4;:.” .J.;)‘JJ
“xg Al ol Bl SIS Ol e gldeST e fl
2 Mb 1) it Ol padse al il a8
3 eslimwl 355 o ey addlae nl 3l o> @L’J ™

23,8 &g ol b (055 s f g 0,8 D)3 5L

SN0y 9 K
S S e s g asbOL I i e oyl

orzen 5 S bl 4SS s 1 Bl e a)

oKl psle eaSiils (5550550 ,6 Kiulesl proe o

£ oylad [VV 055 NYFAY|OLT 5 jgo | b asbiole s

Gladlas s e JYY] o, sy Ju8 05 8 b amlis
bo,d Slys gl cilos sla Bl STy D S K
S AL Bl s caia VY Sdes el 07 o310
won 0 eden I A4S el plie s g
o3I L o8 y3 BU (ST D pan Sl S5 e, S U
o g s [YE] 00 mE/kg CBLE b 5 e gl VoY 5 us
Oalite sLob) 3 0,8 Olyd U il glachle Sliul
Slds ol bl [Y0] conl o F)F el ol
Sl slin B B8 s Sl pob adlas b 55500
St P 0355 551mST il b 508 Olys U aS
4 &S Sl S3a p3Y [V W ol e 4 als
C geoliy wilbe 095 ol )3 LOIAST - &1 35y s
W 45 51 (58 d el (55 53 dsloms E by 5 ol 56 o
“ Il 5 o2 ST ol 1 53 s (05 Ol 2
ot oy agmge S &S Gloy g Lpdip liblous sl5T (gl
eSS gUls K 3 LOlmST (B ,me 55
SR U5 cpl el Kea 5 0 S s 055 slewdly
GLChlE (g 03 GuF O de Sl 0l 1E [YA] b
P BB DIkl e Sl fae 4 0B O S il
sdalin Yo mg/kg 5l min glachle 5o o bl o
S5 U ol i e 55,5 1, OF o 015 e oS [YA] s 8
EIF S35 2 WIS B D oSyl udls 055 4
Sl addlle ys [P ] W 10K 1o h Sly3 S e 5 Do
Sl 3 olsme LBl (B Slle ST OGNS,
A edalie IS 0n S b amslis 5o sl 08 bk glad kS
SU e Yol &5 i Olg e 4D opl am g 4o oS
Shoed 53 (Olyd GU 5 edd sl3T 68 lads wB ol
o G5 Slalllas 55 s Ol gen 45 | Sl 0390 jge ool
Sl glaoylhl b w@ Oly3 b STy e
Yzt cplply A8 atalin G5 sl bl 59, 2 slalis
Sl 5 e 4] OLKes 5 Wijnhoven (gslgin b
sy50 Ml (o 003 5I5T 6 slalp o 4 Tdes 0 B S
S5 66 51 ekd s3T 0,8 sl 3,90 opl 43 45 el Al
p3Y 4l ol o3 g addllan 3l ol w55 Yl o
iyl b ASlg e Ok 4 edd 3,05 Sly3 G &S Cl S u
L0 Sldlae (S wlal 5 g esls STy el gt
O3 Sl Lgd it glapeS g i 5 B e
BBl ol e (535 g (Sl ST el e il
O3 6 [V ] ks 5 el s 5l b S 0 o B

A\


https://feyz.kaums.ac.ir/article-1-1996-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-07 ]

258 o Glayks g S5

References:

[1] Zhang G, Niu A, Peng S, Jiang M, Tu Y, Li M,
et al. Formation of novel polymeric nanoparticles.
Acc Chem Res 2001; 34(3): 249-56.

[2] Korani M, Rezayat S, Gilani K, Bidgoli SA,
Adeli S. Acute and subchronic dermal toxicity of
nanosilver in guinea pig. Int J Nanomedicine
2011;6(1): 855-62.

[3] Rattanawaleedirojn P, Saengkiettiyut K,
Sangsuk S. Antibacterial efficacy of nano silver
finished fabric on Staphylococcus aureus and
preliminary test on its safety. J Nat Sci Issue on
Nanotechnol 2008; 7(1): 75-9.

[4] Theivasanthi T, Alagar M. Anti-bacterial
Studies of Silver Nanoparticles. arXiv preprint
arXiv: 1101.0348 2011.

Available at: http://arxiv.org/abs/1101.0348

[5] Ahmadi F, Kordestany AH. Investigation on
silver retention in different organs and oxidative
stress enzymes in male broiler fed diet
supplemented with powder of nano silver. Amer-
Eurasian J Toxicol Sci 2011; 3: 28-35.

[6] Arora S, Jain J, Rajwade JM, Paknikar KM.
Interactions of silver nanoparticles with primary
mouse fibroblasts and liver cells. Toxicol Appl
Pharmacol 2009; 236(3): 310-8.

[7] Hendi A. Silver nanoparticles mediate
differential responses in some of liver and kidney
functions during skin wound healing. J King Saud
Uni 2011; 23(1): 47-52.

[8] Trop M, Novak M, Rodl S, Hellbom B, Kroell
W, Goessler W. Silver coated dressing Acticoat
caused raised liver enzymes and argyria-like
symptoms in burn patient. J Trauma 2006; 60(3):
648-52.

[9] Wijnhoven SW, Peijnenburg WJ, Herberts CA,
Hagens WI, Oomen AG, Heugens EH, et al. Nano-
silver a review of available data and knowledge
gaps in human and environmental risk assessment.
Nanotoxicology 2009; 3(2): 109-38.

[10] Fukuoka A, Sakamoto Y, Guan S, Inagaki S,
Sugimoto N, Fukushima Y, et al. Novel templating
synthesis of necklace-shaped mono-and bimetallic
nanowires in hybrid organic-inorganic mesoporous
material. J Am Chem Soc 2001; 123(14): 3373-4.
[11] Pronk M, Wijnhoven S, Bleeker E, Heugens E,
Peijnenburg W, Luttik R, et al. Nanomaterials under
REACH. Nanosilver as a case study, RIVM rapport
20009.

[12] Lok CN, Ho CM, Chen R, He QY, Yu WY,
Sun H, et al. Silver nanoparticles: partial oxidation
and antibacterial activities. J Biol Inorg Chem
2007; 12(4): 527-34.

[13] Ballinger P, Brown B, Griffin M, Steven F.
Evidence for carriage of silver by sulphadimidine:
haemolysis of human erythrocytes. Br J Pharmacol
1982; 77(1): 141-5.

e

O\ Kan 5 515550

loes s S 5b ey onl el 5 1) Lo aS 5 S 4l

[14] Kwon T, Woo HJ, Kim YH, Lee HJ, Park KH,
Park S, et al. Optimizing Hemocompatibility of
Surfactant-Coated Silver Nanoparticles in Human
Erythrocytes. J Nanosci Nanotechnol 2012; 12(8):
6168-75.

[15] Rastogi ID. Nanotechnology: Safety
paradigms. J Toxi- col Environ Health 2012; 4(1):
1-12.

[16] Almofti MR, Ichikawa T, Yamashita K, Terada
H, Shinohara Y. Silver ion induces a cyclosporine
a-insensitive permeability transition in rat liver
mitochondria and release of apoptogenic
cytochrome C. J Biochem (Tokyo) 2003; 134(1):
43-9.

[17] Drake PL, Hazelwood KJ. Exposure-related
health effects of silver and silver compounds: a
review. Ann Occup Hyg 2005; 49(7): 575-85.

[18] Ahmadi. F. Impact of Different Levels of
Silver Nanoparticles (Ag-NPs) on Performance,
Oxidative Enzymes, and Blood Parameters in
Broiler Chicks. Pak Vet J 2011; 32(3): 325-8.

[19] Kvitek L, Vanickova M, Panacek A,
Soukupova J, Dittrich M, Valentova E, et al. Initial
study on the toxicity of silver nanoparticles (NPs)
against Paramecium caudatum. J Phys Chem C
2009; 113(11): 4296-300.

[20] Furno F, Morley KS, Wong B, Sharp BL,
Arnold PL, Howdle SM, et al. Silver nanoparticles
and polymeric medical devices: a new approach to
prevention of infection? J Antimicrob Chemother
2004; 54(6): 1019-24.

[21] Tian J, Wong KK, Ho CM, Lok CN, Yu WY,
Che CM, et al. Topical delivery of silver
nanoparticles promotes wound healing. Chem Med
Chem 2007; 2(1): 129-36.

[22] Kim YS, Kim JS, Cho HS, Rha DS, Kim JM,
Park JD, et al. Twenty eight-day oral toxicity,
genotoxicity, and gender-related tissue distribution
of silver nanoparticles in Sprague-Dawley rats.
Inhal Toxicol 2008; 20(6): 575-83.

[23] Kim YS, Song MY, Park JD, Song KS, Ryu HR,
Chung YH, et al. Subchronic oral toxicity of silver
nanoparticles. Part Fibre Toxicol 2010; 7(1): 20.
[24]Maneewattanapinyo P,  Banlunara W,
Thammacharoen C, Ekgasit S, Kaewamatawong T.
An evaluation of acute toxicity of colloidal silver
nanoparticles. J Vet Med Sci 2011; 73(11): 1417-
23.

[25] Sung JH, Ji JH, Park JD, Yoon JU, Kim DS,
Jeon KS, et al. Subchronic inhalation toxicity of
silver Nanoparticles. Toxicol sci 2009; 108(2): 452—
61.

[26] Kim S, Choi JE, Choi J, Chung K-H, Park K,
Yi J, et al. Oxidative stress-dependent toxicity of
silver nanoparticles in human hepatoma cells.
Toxicol In vitro 2009; 23(6): 1076-74.

3 ejw I\V 09 |\"q“|d\.}i B |U‘a'33 MUALBJ)


https://feyz.kaums.ac.ir/article-1-1996-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-07 ]

et g aj:ﬁ CJ‘J:‘,.\L:):JU By

[27] Kim JS, Kuk E, Yu KN. Antimicrobial effects
of silver nanoparticles. Nanomedicine 2007; 3: 95-
101.

[28] Rogers E, Hsieh S, Organti N, Schmidt D,
Bello D. A high throughput in vitro analytical
approach to screen for oxidative stress potential
exerted by nanomaterials using a biologically
relevant matrix: human blood serum. Toxicol in
Vitro 2008; 22(6): 1639-47.

[29] Tiwari DK, Jin T, Behari J. Dose-dependent in-
vivo toxicity assessment of silver nanoparticle in
Wistar rats. Toxicol Mech Methods 2011; 21(1):
13-24.

[30] Lovri¢ J, Bazzi HS, Cuie Y, Fortin GR, Winnik
FM, Maysinger D. Differences in subcellular
distribution and toxicity of green and red emitting
CdTe quantum dots. J Mol Med (Berl) 2005; 83(5):
377-85.

[31] Dwivedi PD, Misra A, Shanker R, Das M. Are
nanomaterials a threat to the immune system?
Nanotoxicol 2009; 3(1): 19-26.

[32] Jaganathan H, Godin B. Biocompatibility
assessment of Si-based nano-and micro-particles.
Adv Drug Deliv Rev 2012; 64(15): 1800-19.

[33] Burd A, Kwok CH, Hung SC, Chan HS, Gu H,
Lam WK, et al. A comparative study of the

f. AJLQ.:' I\V 093 |\‘~*V|Qbi 9 )g.ﬁ Iub._.; MUAL&}}

cytotoxicity of silver-based dressings in monolayer
cell, tissue explant, and animal models. Wound Rep
Reg 2007; 15(1): 94-104.

[34] Yoshimaru T, Suzuki Y, Inoue T, Niide O, Ra
C. Silver activates mast cells through reactive
oxygen species production and a thiol-sensitive
store-independent Cainflux. Free Radic Biol Med
2006; 40: 1949-59.

[35] Park EJ, Yi J, Kim Y, Choi K, Park K. Silver
nanoparticles induce cytotoxicity by a Trojan-horse
type mechanism. Toxicol In Vitro 2010; 24: 872-8.

[36] Asharani PV, Wu YL, Gong Z, Valiyaveettil S.
Toxicity of silver nanoparticles in zebrafish models.
Nanotechnology 2008; 19(25): 255102.

[37] Panyala NR, Pefia-Méndez EM, Havel J. Silver
or silver nanoparticles: a hazardous threat to the
environment and human health. J Appl Biomed
2008; 6(3): 117-29.

[38] Kim JS, Sung JH, Ji JH, Song KS, Lee JH,
Kang CS, et al. In vivo genotoxicity of silver
nanoparticles after 90-day silver nanoparticle
inhalation exposure. Saf Health Work 2011; 2(1):

34-8.

[39] Portney NG, Ozkan M. Nano-oncology: Drug
delivery, imaging, and sensing. Anal Bioanal Chem
2006; 384(3): 620-30.

Yo


https://feyz.kaums.ac.ir/article-1-1996-fa.html
http://www.tcpdf.org

