[ Downloaded from ismj.bpums.ac.ir on 2025-07-15]

sy Th alabys

u.«JU c«la é&ﬂ—@q) am‘g}:

A Sl shlag Slbus 5 Ko f,lp NEEHN

(\¥AY L5 5505 3) Y0 — YA amin ¥ o led e Jl

ISMJ 2015; 18(2): 260-269

S90S (5l yol 4y 0 4 93U O 43 (g WIS (Wi y 9
Poigo 0 Al
T bl ezl g o Ol < Sl ohazuasly Lo 5

:;}g.ﬁv NESHN 4(}\9 0SSN “;d'uc'«v-l} e})g
35 Kby p ke oKty (tagh gl

QYT dlas 30y —AY/7/) iddlae 8L 55)

e A~

2 O3 ol G oo o ol b A3 e e Y e 3 43, IS4 slpe gl 55 5 5 S oSl e
bl 55 2 oA SL3SE Fug il Sy slies alas cpl el 515 a5 5,50 eSOl D 655
el 4B B ) oo adS (53 Shes

(ute IS o $lag 5) aUVt 09 S ¥ 4 dalal ;b BALBIC sl 5 fge e T2 g o0 addlls ol 5o a2 5 50 g0
AL e (Ol B D (K55 55 Sllg aen oy DA 5 (e (Bskn Ol  KAD e  (Ae J RS 5 QIS S
oA O 7 Jlomn Ole Oles & Cote S 0 8 s (Rl 2 p S S0 Ve o B0 sboms 1y SKn 00 e Bl g S )
Ll Lokt ol gy el 53 WSIAL or chd lo e OF Ol Ol 4 3 U8 05 8 53 5 (s 2 p 55,5 10 0)
BUN) 055 0,51 03578 5 o) S (o0 geha 5 03,5 56 15 WSIGL oy V 5 ¥ 51 a3 5100 5 lasd Doy (e SRS 05 5
A (g S o511

Golagne Sl BUN mhaws Ll ((p>1/00) 215 0L (5513 fme ook il S co 8 50 09 5 53 p2an g p g la)y, s laadly
590 b amlie 53 0388 555 50 S (63 Shas Gla el 55 (solssre S oMo dy (P<H/00) ol DL Loy S sl b anylie s
AP>1/00) il 592 p3

Sl plpls (A3l oS s Shes s DN KL Wig e 0,850 0g 8 53 BUN s ime il adlas cpl 53 15 S 4o
AL s alS s Shes 555 2 oo SIS LI 00 B S sy

35 058l 03978 ol S (5l 3 et w05 Sl o 5 1 g dS O3

bl S 3 0n S cpgle aSils 5 S et olSuls 35 42 *
E-mail : mehranarabi@yahoo.com


https://ismj.bpums.ac.ir/article-1-671-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-15]

YEV/ S 5 Shes 5 31508 3l fug cdo

Ol e 5 ghosea b

oo 53 OS5 as 8 sy p landlas s
RS ks S Wil Sl o S
Lo edalin ool S SIS LAl 5 s s s
Pl @B S Syye Sllas Wbl .(00)
5550 W8 e il e WlS
5 OV) uS e s Sas Jials ((VF) L.
Sl3gl &S Lm 35,8 OA) sk sli ials
My Lo 08) e aS e 3l Ysans
0dij s 53 08) '(ROS) Jls oSt slaw S
My s () (ARabsl Lls 55 o s
Sk 0553 ol o a1 e 13T Ul
sy bolllas =0 2ol gk (YY) Wl
w850 oy ROS [ Sis a0 LB 2058
L LolaeS| o1 a5 O KaS 555 &l
e b3 o Lsba T SIS, sl

AYY=YF 50Y) 55 5 s
o il e g g &S Sl S3 o4 r)'Y
Ss (V) 505 (S LOT 5555 oo 5 b Sy
5 (YO) o3Ikl & 018 o 3Pl sla S
Gl 0ls 2158 5 S o lal (Y9) ol (545550
S L anslis 5 ;2060 10 o3l L ooLi 5U aS
I, ROS mlav L o3 5l i el 00 o,
4ol Cagew olias QLA ol a8 A e )53
S S L dTV) LBl o sl el e
by odd bl Coen GlaeslKe p Sage
sowl 53 L0l U5 il 5 s A
Cile gl IS5 .(YA) cod 5lansS] o
S Gl sbnl o ASl S e o )3
5o dake Uil cond cus L oS Wps i

! Reactive Oxygen Species

VRV

BV o3Il b 513 Olyea Jseme 5sbay ol3 50
Ly oot i la 5o 4 (V) gl e
Lo lls ol S kol b Jgloms cons
ol wtle o guae Lo 5 gy b b
53 ek ale 5 S s Wl oLl by
Slarlie 53 sl s Gk 5l Kbl
() il JS e Sle 5 I8 50 ¢ ol

Goskd SN game 1 350 5 5l S e B S0
Ul WOl o S o5 ol sl S5y L5l
3 () o5 Il (ol oL (b S
() Wil o 2,Somds b 51 (sl 28 b
Fon ol ey ol blas 5 0028 55k
Laobus! ol e (0) 3,5 o 13 eslizal 3,50 L
i 5B 2ime 3 il mle g bl Yl
Gl Sl S e s HU sl 5 S 3
(F) ok O 3 15 (Blitul s wled 03,55
wils g G55 p e U Sl Ses s
o oS s o 0L Dladlles I 6k (V) L
S alax 31 el ST s 0,850 51 el s3]
BSe miF 0 5 P b et S
50 S Cal el i8S aeen L(A-VY)
@K@.uﬂ Ll 5 s el L;u(,u;l 03 il e
Goplr bl 3 s 5 (N Vitro)
sl Cawws (INVIVO) o0 Las 53 Ol il
) L3 S Waplil il e 5 (VY 511) sl
S5 4 E Ol i) GASIS 0 E S
o (¥ b SO Sst Ly olds S
R R T - T

0¥ 335 20l plo s gy 255

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-671-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-15]

VWAY 3 5 13 5 /Y o5led / oadona Jo

oy g:,.k/ Y#Y

JJ@Z})\J&)@MQ?UJ}’YL@‘g}Zﬁ
e Sl S 5 AS Wl Lapll )
o 53 BS F s s (BL o]
S o e Ll 0 w0, Sl Sl ol glasso
oslatul 55 5 Sap Brae blay g 53 0,850
Jw)ﬁwjﬁjﬁuheua.lﬁﬁiﬁ:QY_}ﬁa}uj(QUbé
G b bl 3 (g5 50me Sladllas a5 Sl 5l
SI) 2 PR & ol 6L O‘i\ e u.,b-
S op oAl ey ol S s

Ad s G sw Shge 3 adS s Shas

b B, 009
P Sos i g e T o e ) s
‘¢J§ YooY0 Jis easdme L (Balb/C) . I sl3
Sin pe oKl Sl w5l e ag
03 Sl A 3 cbe Qa8 55 oS
W8 S 5 b Sosby 5 ol Ll
LE S Kb cele Y 5 ol csle
Sl o san slacd G b 5l Dbl 440
Of Sl pl sy S8 e Syse AT
L1 bl odls 55 by i s SIS
Vool eSS b e ool Dhae D403 Gy
Ak Y T A 0 S
O e 4 Ol sl e 070 51 S 5 elisls
S g slage 03 S s e SAS e S e
PSSR tagT Erm el AR sl s DUl
e o Sl e eSS OB O

ookl L L b) ol 6 S b 0s S

w&ﬁgéjjl:@bbcﬁ)\)bfl;w;m
Solkl edlea s W WilS e 1 st
CBL el L(YR) Ll bl L sl s (s atn
sl g, » ol 3 BT ISISWRCHE U
nu\;.j,.: )\)f\S 6@)}) C)L’JL&& JJ (Y") C,.w‘ Jsjﬁ
oz Sl adS 5 A (DDISL med o Gl
@ QT jb}")&& JH.JJLL;a Bda Lgus;_‘ib U’lJJ@‘)
daly LOT o311 L &b sl ol a5ty o kS
C,.:A..w Or QL’JUGJ DL (\') J)‘J uwjgxﬁ
Q,..:U caaa VY j)'j)Q' 5%5) YA Sl B aj.&uyb
)Jﬂ@M‘jQ)ﬂ@b;&éw‘bu
o adllas s (VYY) 55 S &5 laa s
L.: (ﬂfL’ Ve a)'\.,\)" L) o)_fuyb L;‘)j} Coaew
2 SIAFrd Sk o Wl o0
O de adlae s (TF) 558 4dS 5 Jlb S
oJ.L_,.vL: el 6&% -5 u.\? By
S dles 51 Cregl Ve 51 S o310
S S A eSS Ve S
BL Ol s ey St g ol Sl s (g
o3 el @l eamen 5 Ol a4 anly
axlo 340 C)L:\}.:p- G4 dbda 9 .,\.S cCM.oﬁ
Ol ess alie andllas 5 lie ul 50 5 (VA)
.\J);OMLMQM)J‘)QMQMM‘}&L
(JLA).:L: Yo )Y' AK 6‘.&0)\.}4\ L) eJLleJ Lf“""j:’.
SLaeslll Lo i 6l aS a4 g0 (b 5 S & 5s
S ol sl U‘L)\Jg (V?) .,L.'Z:La asls k_».LE 9 J,S

Jolos 5 ool sl 5l eas ST o8 s

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-671-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-15]

VIV adS 5 Shos 5 Sl 508 O3l fug cdo

OL\SKen 5 (ghozma b

Kb 5oV 5 Y Sl e 50 b s addllas 54
(_QLA)LQ.:}' QL:.A (_g)b@:u C)}LE wz:».é .(p>'/'0>
leﬁdk&.ﬁ .(p>~/'0) LS edmline V.:.M B r}w 6@)'})
ol 0 ol QLS Y Sy gl g5 &S

2588 Slaes S 53 il S e Gaeslin (V Jpur

(g p o S5, 3 addlae

. 38
paalSE S (EaditZ _
095

VA FYNY Naar e J S

AAETVAYN AT Glhis o jleg) w38 J 28

EEE /0 A ZYIN (0,8 O 2 5lad) ke J 28

X000 0/ ¥ o556 sles

Slans S S Olye 3 il S @b S Sbls BIUT Ogesl bl
S ey a (P>e/00) Al sdalis N I ST adllae 5,40
il e X£SD

(i 315 o) 9> 3w 339
T g X
%*
¥
By

i JiiS 09,8 W JiiS0g,8  ube JiiSeg  ojdigiliog S
bog ¥

53 anls 3550 sloes S 50 0 enl 0558 oo avslis (1l e
b amlin 53 O oyl O35 lagime (Ral33 %03l oz g ppe slasss

Ol FE P</00) asdllas 55 55 e J S 05 S 5 S J S 65 S

andlae 555 55 e IS 05 S b alie 53 O 0nsl 055 55 I3 e
e 53 (gl me LIl b b o sl sls IUT GsasT il (P</00)
IS ooy S 4 i St J 5S35 50,8 b0y 8 55 05 05l U3 %0
0597 slAke 53 Sobs gma Sl Bl g axlllas 555 93 8 55 e J S 5 L8
238 edaliie oo 555 53 e JES 058 4 Cod 0,85 05,8 0 0
S e 35 53 0P 0ps D355 53 ol ire ek e (P<2/00)
il o XESD KL els o (P>1/00) A sdaliie o2dn 5,

o, 5L 03,8 BUN Sl candlas o 350 5
Cie JES sS4 Cans (YA/SFES/YV)
(YYNY20/0V) O3S J S 05 S 5 (Y872 ¥20/Y)
Solssme ssbay (YO0 YEENY) i J 285 05 5 5

03 b3 e Sl s s (Pe/0) Sl il

o oatel Sk L ols) Site IS 6y S o5l
kel 3L L slas) 318 J S 05,8 o, ol s
Glog 5 5L 03 e J 28 05,5 5 (Glade Of &
Ol @0 0,8 50 05,8 5IUL (go) LA eals Ll 3
Aok 2 eSS Y Jsbe 1S O
A GASIS Do Brae o 50D o8 50
cotle 5 gl ¥l bl e 0 S5 S
(ot J S 0,8 Sk sy p s (GLE 5L S
Aok eSSVt s i Ol &
n o3 J xS s S Sl ay p o e B Ol
Gy Sao 25 M iy, shie Of Ulpe Oles
03,5 bl s S ol e b b Bge 50 Ok
S e Sl 5 Sk Oy e xS
L1y b ise «05 S 5106 Ol 3l 55,V 5 ¥ c2dS
SRR 5 035 ot o S5 e ool
o w5 6o Shes o bl (S e sS4
L BUN ;5 o S, S 5l eslimad b sl S
55 s S 683l O3l sl oS ) eslind
0 by sylllal glaiyy (il sl eles
i s S uley Dbl LS S ol
ol 3l Gl sl £ Kls 1) po 40 Ll
SIUT 05T 51 baosls Kl dnnlis (gl s o3l
Silesl laes S anlie ohan 4 b S bl
Sle s sl s S eliad (S5 Ass w
W il s (USAL Chicago SPSS Inc) SPSS
s gme bl s 5l (p<e/00) T A 03 S &

.L..uwﬁjlm)a

basl

Dl ame & Sl J,f;l.:_'\ Jader 55 39 50 slaesls
le.ba_g; JiL"" l; aw.iLE.» L e};.:j.'b oj; L LI?-"CS‘JS

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-671-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-15]

VWAY 3 5 13 5 /Y o5led / oadona Jo

o g g:,.k/ Y#Y

5 (Tang) K5 (M) Ly o 05 53,5 505 £
w50 gl 5 Gy Sl o (V00 9) O
E R O R O PV PR P YGRS P
90,8 a0l sl sl A I3 6l aS sl s
Ly 1S 5 S a5l Llepldil 3l Wil e 0%
Glizal sy 5 L Sllas s adl (F)
s et 5o (gl N0 o3Il L) e a0
Glaplil o OF Ul 5 095 3 o8 oS Ik
ol o (F) Sl ol 3 E Cile
5 (Sheng) s addlae 55> 4lS 5 AS s,
2 Yl sy Sl & (Y00 A) 0L
OLes 5 (Wasukan) -Sssly adlas  lod
Gk S 3 wE S 1l jante (TID)
O 4 oE ol 5 chle ale e 4 ey
s Sy 256 SN Vg > w3
St 3 Seatues g alllas G 3 1) (FY)
Sl oo p oA Gsl esll glaolenil
250 55 N 3 A plmo Slaise Ko
Sol3snn ot el il Sl 43S I3 o
sdalie aallas 3550 Slaes S 55 el S Sl s
05,5 53 oysl Slie 53 ol pre il sl Ll (s SO
2 (A3 0 0,8 Ol o bsdd Hlad) 0,8 Ol 1
adlas 5 (YF) Wsls 5,18 o0 i 5l o S L awslis
255 Gao Vs YD) Sl esss 5o 0 0 5 ol
oeal5dl Lol (s sdaline oSl S Slade 5y (gols pme
0,8 56 gol= Sl lyls ejjf BUN 5 (sls sns
o8 s ol Slb Gl 65 S L anlie s
adlas cpl &8 sl S5 4 p3Y adl s S ealis
Kokl s w8 e ey G 2
5 Ml DL o B Sl 5 e B0 Gl w8

L Shd 4 Cans O350 a8 das e ol Slllas

JS 05,8 4 Cund e J 28 05,5 BUN i
P<H00) A sdalin e S 6 S 5 L3S
(Ya/+ ¥2O/VV) o, 40 o5, BUN N TS PISE
5 (YY1 2E/YY) O3S J S slaes S 4 o
Solssme hal il (YYYYRFP/0V) i J 1S 05 S
s BUN s iols) ol Lol (p<<e/00) sl olis
395 s gxe (YA/YYEY/YY) e 28 058 @
Sldie 3 (ol gme il cpiaen (PS4/00)
3 J S 05,5 4 L St J 55 65, BUN
o) o3 (P0) Al sdalie i J S s S
e S slasles Obe (ols pme il 5 o

(p>+/40) 43 S5 edalin guis

sl Ole js a8 sl Ol Lol asllks
sl 3L s 05,8 53 BUN Lgs s (65 Shas
Loy S plo d S candllas 5550 355 55 53 0, 5L
b Sk Glls 05 5 andl il (gols e 13
ST sl S 6hls 0 S 4 Sl 3 0,8 Sl
53 s Lol ools Olas Jilsl i J 28 0y S 5 Jlade
2 emen g Jlagme Gl ool e 5
e 330 0% eon Susr SLLL 5 (ol g
Al edalle ida g5 4 S

Ol 33 (Pl il poid 65 8 a8 el S50 03N
0 Pt gedias 0L Wlg e bl ol
NETPREINECI

s (Ryman-Rasmussen) - usecl; — pesly
Sl S e 360 as Wsls OLis (Y e #) O
3 ok oY 4 (’JL‘” G gy ok oY 5 b
s adlas s pees J(YA) Lsd sl £
Y s 5l A Ciliee D130 aS UE asiie

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-671-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-15]

YO/ S 5 Shes 5 31 508 O30 pwg Cdo

Ol e 5 ghosea b

5 Park) Sy (0 435 sdslie BUN

S Srae w3l o 3 (1110 ODes
05 (a0 FY 031l L) 0,8 50 calises slaclale
g0 05 glulle w35, YA Sdeas e fige
53 V) WS a8 S oo Shee gla el
L) g slS 0,850 (Shy rae Coen s p
pSSke v B L Gregl VoY ol
23 Solbgme end e S0 VY Sl 4 fjf}l‘lsf.’
L0V s S lS b hge 05 g il S
WOl Cooe 5 SLETI 53 O3 60 o3l) &Kyl 54
Sldlae 5 Ll ((YO) 5)ls ege S8 Lozl s
0F o3Il b S350 Slyst s 5,50 53 Gb
(OV) gl Ve=Ye 5 (V0) 2ol FY o(00) 24t
WS oo S bl oy p lolis

NGRS
Oasems Sl b3 S Aoy o il ol
bens Sl 5 (7)) 0Les 5 (Wijnhoven)
3530 (OY) OL e (Liu) ) las g el slgiy
o Sl cdea Bdes 0,8 o & A3k 400
G0 3 0,8 5U Db Csae gy 55 5 0k 305
Sledy cplaly A3le 0,850 51 el ST o8
03 o2) o DSl S ) 53 &S 350
Ol (AT Ll 2 55 a5 o) L
G 33,5 g Seslul @3l pl 5ol 13T 6,8 50
adl 5 S a1 adlas 5l fol =l Ol e
s S g adlae 5o aS el S5 4 0N
S el asle Jelge (350 Caen
Ol ST 5 e Ol ot R
5 bl ey cdr Ol 3 e SL3sL
ol andlas s OF) wib e Sae LOT Cuan

sla,est 5l s e Ol s edalis

adlas 53 (YO) Ll (g min S 5S,p eslul
» OLKes 5 (Braydich-Stolle) J sk
el 5 padd e 1S 5 o Bl e (53,
(C18-4) 5 jse odoly gladshe iz 535 »
Gl e @ anly Coen S &S dals 515
Sldse &S = s 55l sy Sl 60 eles
Ul o 03 5 B e s LB ol S
adllas 55 (V) ool (6 i Caans 0,20 80 ()3
65,5 55 BUN Sluds 55 50 (gols x5l Lol
JAS 058 L amlie 53 o8 Sl as Sk bl
e IS e S 5 (e OT (sl Slail) 3
S Sl o d oS Sl ol 3158 A sdalie
S Gl s il e U 31 585 eIl sl
0,8 s (63550 anllles & plal ol e
SN s Sy SO ek oDl A IS
Subs 5 07 DL RIB O o SR KL
b (V) sy Ol el (F9) Col ol 50
0353 Gy 5 Obas (i wibe (6,55 sla oy,
Slalllae 8148 ((FA) 555 O 5515 Ll 5 o (g5

sl 4 Sy s baisy ol 5 0, 50 Cans
Cas gy 2 33 (Y1) 0) 0L, 5 (Daniel) Ll
o il il cblE g Jlis 0y Gy
— montmorillonite) sl Cise 45 o ss
GV glackls s g o 52 AQ(Y)
3ol Chle als s 5y 5 Sl seise 08
asdlas 3 (FQ) W3S edalie Slysl 45 1y ol S
Gpae 3l dn (T10) OLKas 5 (Kim) s
L) o,i 6l il glackls (ojy, 4 S
L edalie ¢ gl e la Sge 53 (e 50 OF o3l
a3l 1S alar 5l il slapltil 53 6,8 56 &S

3 J:*:;\js lde 6)‘3@’-‘ xS Ll ;;dec

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-671-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-15]

VWAY 5 53l 2 /Y ket /eadona Jlo

o g g,,.k/ \idd

SS 4 els ol Ol S 3L s n b
Slallls g5b50 (nl plply S dal S el

WL PRT -

d‘)).\é}uﬂl?ﬂ

W ib e asn ok 5l e i ol
55 s Bl iasn Sl 3l ahwsond
)J.{JJAJW lea Sl assa wﬁ‘UCAP
.njfgau_;\;).ﬁ

References:

wdlas oy55 95 a3 (BUN) ls (o5 Sles
0 oals s See s sl sl Ll g Yoz
S o2 bRl Gen odr Ceew and
o8 Ll g S adl bl a5 S 5 Shes
Rl bl e b el Wlg e s
Sk w4 Ody sl WAL S350
S 5 0 3 s ge 08 Slal s Ol Sl s
Oljwe ozt g osdlew 0,8 S5 sl 2,50
s ool Oy s Sese 31 S0 sSlalst el

sMeST el gl Sl s i 0,8 gla

1.Barnes CA, Elsaesser A, Arkusz J, et al.
Reproducible comet assay of amorphous silica
nanoparticles detects no genotoxicity. Nano
lett 2008; 8: 3069-74.

2.DelLouise LA. Applications of nanotechnology
in dermatology. J Invest Dermatol 2012; 132:
964-75.

3.Vaidyanathan R, Kalishwaralal K, Gopalram
S, et al. RETRACTED: Nanosilver—The
burgeoning therapeutic molecule and its green
synthesis. Biotechnol Adv 2009; 27: 924-37.

4.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 Nanotechnology 2008; 7: 75-9.

5.Theivasanthi T, Alagar M. Anti-bacterial
Studies of Silver Nanoparticles. arXiv preprint
arXiv:11010348 2011.

6.Song XL, Li B, Xu K, et al. Cytotoxicity of
water-soluble mMPEG-SH-coated silver
nanoparticles in HL-7702 cells. Cell Biol
Toxicol 2012; 28: 225-37.

7.Shvedova AA, Kisin ER, Mercer R, et al.
Unusual  inflammatory  and  fibrogenic
pulmonary responses to single-walled carbon
nanotubes in mice. Am J Physiol Lung Cell
Mol Physiol 2005; 289: L698-708.

8.Lankveld DPK, Oomen AG, Krystek P, et al.
The kinetics of the tissue distribution of silver
nanoparticles of different sizes. Biomaterials
2010; 31: 8350-61.

9.van der Zande M, Vandebriel RJ, Van Doren
E, et al. Distribution, elimination, and toxicity
of silver nanoparticles and silver ions in rats

after 28-day oral exposure. ACS Nano 2012;
6: 7427-42.

10.Park E-J, Bae E, Yi J, et al. Repeated-dose
toxicity and inflammatory responses in mice
by oral administration of silver nanoparticles.
Environ Toxicol Pharmacol 2010; 30: 162-8.

11.Braydich-Stolle L, Hussain S, Schlager JJ, et
al. In vitro cytotoxicity of nanoparticles in
mammalian germline stem cells. Toxicol Sci
2005; 88: 412-9.

12.Hackenberg S, Scherzed A, Kessler M, et al.
Silver nanoparticles: evaluation of DNA
damage, toxicity and functional impairment in
human mesenchymal stem cells. Toxicol Lett
2011; 201: 27-33.

13.Knetsch ML, Koole LH. New strategies in the
development of antimicrobial coatings: the
example of increasing usage of silver and silver
nanoparticles. Polymers 2011; 3: 340-66.

14.White JM, Powell AM, Brady K, et al.
Severe generalized argyria secondary to
ingestion of colloidal silver protein. Clin Exp
Dermatol 2003; 28: 254-6.

15.Rosenman K, Seixas N, Jacobs I. Potential
nephrotoxic effects of exposure to silver. Br J
Ind Med 1987; 44: 267-72.

16.Ahmadi F, Branch S. Impact of different
levels of silver nanoparticles (Ag-NPs) on
performance, oxidative enzymes, and blood
parameters in broiler chicks. Pak Vet J 2012;
32: 325-8.

17.Hussain SM, Hess KL, Gearhart JM, et al. In
vitro toxicity of nanoparticles in BRL 3A rat
liver cells. Toxicol in Vitro 2005; 19: 975-83.

18.Korani M, Rezayat S, Gilani K, et al. Acute

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-671-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-15]

YAV &S 5 Shos 5 31 508 O3 gl fug cdo

Ol e 5 ghosea b

and subchronic dermal toxicity of nanosilver
in guinea pig. Int J Nanomedicine 2011; 6:
855-62.

19.Li N, Sioutas C, Cho A, et al. Ultrafine
particulate pollutants induce oxidative stress
and mitochondrial damage. Environ Health
Perspect 2003; 111: 455-60.

20.0Oberddrster E. Manufactured nanomaterials
(fullerenes, C60) induce oxidative stress in the
brain of juvenile largemouth bass. Environ
Health Perspect 2004; 112: 1058-62.

21.Rastogi  ID.  Nanotechnology:  safety
paradigms. J Toxi-col Environ Health 2012; 4:
1-12.

22.Kim HR, Kim MJ, Lee SY, et al. Genotoxic
effects of silver nanoparticles stimulated by
oxidative stress in human normal bronchial
epithelial (BEAS-2B) cells. Mutat Res Genet
Toxicol Environ Mutagen 2011; 726: 129-35.

23.Asare N, Instanes C, Sandberg WJ, et al.
Cytotoxic and genotoxic effects of silver
nanoparticles in testicular cells. Toxicology
2012; 291: 65-72.

24 Karlsson H, Gliga AR, Kohonen P, et al.
Genotoxic and epigenetic effects of silver
nanoparticles. Toxicol Lett 2012; 211: S40.

25.Panyam J, Labhasetwar V. Biodegradable
nanoparticles for drug and gene delivery to
cells and tissue. Adv Drug Deliv Rev 2003;
55: 329-47.

26.Sharma M. Understanding the mechanism of
toxicity of carbon nanoparticles in humans in
the new millennium: A systemic review.
Indian J Occup Environ Med 2010; 14: 3-5.

27.Carlson C, Hussain SM, Schrand AM, et al.
Unique cellular interaction of silver
nanoparticles: size-dependent generation of
reactive oxygen species. J Phys Chem B 2008;
112: 13608-19.

28.Mgller P, Jacobsen NR, Folkmann JK, et al.
Role of oxidative damage in toxicity of
particulates. Free Radic Res 2009; 44: 1-46.

29.Paddle-Ledinek JE, Nasa Z, Cleland HJ.
Effect of different wound dressings on cell
viability and proliferation. Plast Reconstr Surg
2006; 117: 110S-8S.

30.Wijnhoven SW, Peijnenburg WJ, Herberts
CA, et al. Nano-silver-a review of available
data and knowledge gaps in human and
environmental risk assessment.
Nanotoxicology 2009; 3: 109-38.

31.Kim YS, Kim JS, Cho HS, et al. Twenty-
eight-day oral toxicity, genotoxicity, and
gender-related tissue distribution of silver
nanoparticles in Sprague-Dawley rats. Inhal

Toxicol 2008; 20: 575-83.

32.Sung JH, Ji JH, Park JD, et al. Subchronic
inhalation toxicity of silver nanoparticles.
Toxicol Sci 2009; 108: 452-61.

33.Song KS, Sung JH, Ji JH, et al. Recovery
from silver-nanoparticle-exposure-induced
lung inflammation and lung function changes
in Sprague Dawley rats. Nanotoxicology 2013;
7: 169-80.

34.Sardari RRR, Zarchi SR, Talebi A, et al.
Toxicological effects of silver nanoparticles in
rats. Afr J Microbiol Res 2012; 6: 5587-93.

35.Korani M, Rezayat SM, Ghamami SG. Silver
nanoparticle induced muscle abnormalities: A
sub-chronic dermal assessment in guinea pig. J
Pharmaceut Health Sci 2012; 1: 21-9.

36.Koohi MK, Hejazy M, Asadi F, et al.
Assessment  of dermal exposure and
histopathologic changes of different sized nano
-silver in healthy adult rabbits. J Phys Conf Ser
2011; 304: 1-9.

37.Stepien KM, Morris R, Brown S, et al.
Unintentional silver intoxication following
self-medication: an  unusual case of
corticobasal degeneration. Ann Clin Biochem
2009; 46: 520-2.

38.Ryman-Rasmussen JP, Riviere JE, Monteiro-
Riviere NA. Penetration of intact skin by
guantum dots with diverse physicochemical
properties. Toxicol Sci 2006; 91: 159-65.

39.0berddrster G, Oberdorster E, Oberdorster J.
Nanotoxicology: an emerging discipline
evolving from studies of ultrafine particles.
Environ Health Perspect 2005;113:823-39.

40.Tang J, Xiong L, Wang S, et al. Distribution,
translocation and accumulation of silver
nanoparticles in rats. J Nanosci Nanotechnol
2009; 9: 4924-32.

41.Ji JH, Jung JH, Kim SS, et al. Twenty-eight-
day inhalation toxicity study of silver
nanoparticles in Sprague-Dawley rats. Inhal
Toxicol 2007; 19: 857-71.

42.Tang J, Xi T. Status of biological evaluation
on silver nanoparticles. J Biomed Eng 2008;
25: 958-61.

43.Wasukan N, Kulthong K, Srisung S, et al. A
method to evaluate potential dermal exposure
to silver in nanoproducts. Proceedings of
NanoThailand 2012; 2012: 1-4.

44.Bidgoli SA, Mahdavi M, Rezayat SM, et al.
Toxicity Assessment of Nanosilver Wound
Dressing in Wistar Rat. Acta Med Iran 2013;
51: 203-8.

45.Pal S, Tak YK, Song JM. Does the
antibacterial activity of silver nanoparticles

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-671-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-15]

VWAY 5 53l 2 /Y ket /eadona Jlo

o g g,,.k/ Y#A

depend on the shape of the nanoparticle? A
study of the gram-negative bacterium
Escherichia coli. Appl Environ Microbiol
2007; 73: 1712-20.

46.Chang ALS, Khosravi V, Egbert B. A case of
argyria after colloidal silver ingestion. J Cutan
Pathol 2006; 33: 809-11.

47.Pronk ME, Wijnhoven SW, Bleeker E, et al.
Nanomaterials under REACH. Nanosilver as a
case study RIVM rapport 2009;601780003.

48.Edwards-Jones V. The benefits of silver in
hygiene, personal care and healthcare. Lett
Appl Microbiol 2009; 49: 147-52.

49.Daniel SK, Tharmaraj V, Sironmani TA, et
al. Toxicity and immunological activity of
silver nanoparticles. Appl Clay Sci 2010; 48:

547-51.

50.Kim YS, Song MY, Park JD, et al
Subchronic  oral  toxicity = of  silver
nanoparticles. Part Fibre Toxicol 2010; 7: 20.

51.Maneewattanapinyo P, Banlunara W,
Thammacharoen C, et al. An evaluation of
acute toxicity of colloidal silver nanoparticles.
J Vet Med Sci 2011; 73: 1417-23.

52.Liu J, Wang Z, Liu FD, et al. Chemical
transformations of nanosilver in biological
environments. ACS Nano 2012; 6: 9887-99.

53.Crosera M, Bovenzi M, Maina G, et al.
Nanoparticle dermal absorption and toxicity: a
review of the literature. Int Arch Occup
Environ Health 2009; 82: 1043-55.

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-671-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-15]

ISMJ 2015; 18(2): 260-269

Original Article

Evaluation of Dermal Absorption of Nanosilver
Particles on the Renal Function Parameters in
Male Mice

P. Yarmohammadi-Samani * , M. Arabi ", P. Yarmohammadi-Samani 2

! Department of Biology, Faculty of Basic Sciences, University of Shahrekord, Shahrekord, Iran
2V/ice Chancellor for Research Affairs, Shahrekord University of Medical Science, Shahrekord, Iran

(Received 23 Aug, 2013 Accepted 11 Nov, 2013)

Abstract
Background: Nanosilver is one of the most widely used nanomaterials in consumer products. However,
little attention was paid to the dermal toxic of These particles on human health. This study aimed to
examine the effect of nanosilver dermal absorption on renal function parameters.
Materials and Methods: In this experimental study, 40 male BALB/c mice were randomly divided into 4
groups of 10 (nanosilver, positive control, sham control and negative control groups). After general
anesthesia and shaving the back of all animals in near the vertebral column, the Bandage surface was
treated in the nanosilver group, with a volume of 50 microliters of the nanosilver solution (100 pg/ml)
,and in the positive control group with the same amount of silver nitrate solution (100 pg/ml), and in the
sham control group with the same amount of distilled water, then the Bandages were fixed in the skin
surface, but the negative control group was without treatment and bandage. After 3 and 7 days, the
bandages had opened, and the serum levels of Creatinine (Cr) and Blood Urea Nitrogen (BUN) were
measured.
Results: On 3 and 7 days, in nanosilver group, creatinine did not change significantly(p>0.05), but BUN
levels showed significant increase compared to other groups (p<0.05). In addition, there wasn’t significant
changes in the renal function parameters in 7-day compared to 3-day (p>0.05).
Conclusion: In this study, a significant increase in BUN of nanosilver group can be indicate kidney
dysfunction, therefore nanosilver dermal absorption can be have the toxic effects on the kidney function.
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