[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

o] s

/\~VLTV‘H5&04;.&.4.4;)ra_)Luf/rVYaJJJ;)Vﬁrm/;L)Wﬁ_}:};}k 0&.;/_‘1"&5:_).;! uSiily das I l l I\/I |

(597 72 ) (99 42 0 Fiww 8,85 1,593 9 (5l 8,85 O, 93l o Ayl
(MRC-5) 41, CoMag s § (AGS) sz il pus oo 5203,

o..\.S.?

A °

WWAT/AY/40 S WAV YA L YA aN e il s

Sl o Ll Sl a3 (g3 5oee oDl (3l 40 530 s S Glas IS b e il idide 5 s
S 0,8 D350 5 L 0,8 S35 Sl lalie o)) casllas cal plal 5 Gia 15 3 0L
A2l s MRCS JUs 5 5 AGS oidne Ol Jshoo Slaess (655 1 i3 L) 4 o bd

sl ey plowil 4 G5 O Aol 15T olKils 3 VAT Jlsle (63 6 5 51 o5 asdllae ol G S
i) o D3 6l iy A eslital sz STl S ojlas Sl man 08 S350 e skt 4
oo 3 sl 030235 13 abiol 3)5e oS 5SS Son 5 o5 (Sl 5,45 Sl eslinal L
b Jdweny 55 55 Celu VY S A XY L MTT o K5 sy b e 5 (oles il sk
255 515wy p 355 MRC5 Jbs 5 63, 5 AGS

o e 5 Ce L VY e 5 sy 5 ol ) 4 el i D3 S0 LAGS g o5, b slaasil
035 sl (et IE iy (P20 /0 oY) W/SOE /0 ) 5 (P=o/o oY) V/EVE /00X Ol &0 lad sl gLy 2alS
o ladslo Gl Jals o Oole e 5 2w 5 (0B s 4 edd e 08 D350 LMRCS Gl
A Aoy P/ oY) ANSEV/OY 5 (P=o/v e V) Vo /YVE N Olee

OLis s 5 A aslinad o, 0 )30 s g ST oS o jliae 5L (sl sl addlle nl s g pSams
Sladsa o $olas D3 SU 4 s e Golge DIt Bas 4 el T 0,8 D350 oS sl

s e 0L s Sl S

odns O o (33 80 o8 ¢ J ko Can ((Slanslin andllas gt lST Olals

Gl 5 3 s L s S e 515 eslizad 3550 Ol e b o3 bee

M)&quﬁ]cd&ﬁdujéjd&WJ)JU‘}\JJ

\:\)‘WJ Sedema
T g Al (6 S e agll
"l Obsle dl Uas i

E [
sl e

(B Ol oy i pilidis 0,5 )
Ol Ol (oMl ST ol

WSl iy oy ¢ punli G09S =T
Ol i o oSl ST
ool ST ol (el 05,5 =
Ol Ol Do 5 ple AL

s OIS 5 D IS g oKL —F

Ol g ool ST oKL o5 Ol

S g Oyl eslr Ol g5 i yien .,,\-.«i,;*
151 ol8kils ¢l dgs OULs (LSl sl
-85 Ol dly el
CYV-TTOAFA0 il
E-mail: e.asgari@gmail.com

PRV

e Slgr el S Jale SO Olizman 5 andls glodl
sdoe an VoY Jlo s O ¢t 355 00 Sl oS (55 5b 4 353 00
JLss e S das o 0L Slalllas e 1 L 3 3550 O aka 1V
s (Tumor suppressor genes) s 5 sd=iS S o S0 O

5 =SSy Sl ss Sl (Oncogenes) Lag SOl oas Jlas

Tehran Univ Med J (TUMJ) 2015 March;72(12):799-807

http://tumj.tums.ac.ir

rrsd 5 4Bl anw g by pi S 0 S e e Gl Ol e

3855 e Jledan anw s b s GlaysiS s S e ol
S5 o 56 (G 3 Ol 505 S35
Wb iy Ol F A Sl odd Sleys ¢ 5 sla i,

g e o S, 5l S 5 Glew Cundy 5 Golew Sy


https://journals.tums.ac.ir/tumj/article-1-6530-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

OLl&as g ol5dad, Aedans A

I L o,28 3 sl sl el yaseie Slalllas 31 (g5l 52
S Bl ald po Dl sbl ol sk oy JW) s
G153 5 DNA & ol s 05 D30 s 7 sk e
Sl S e Gl el 4 5 YL s JsSse Ol
58 mbe 4 e a5 Lty 15 Gam ) Jske ot
S O e Olags 53 el ol s o S e SIS iS5
RGN

Ll e el DU (b o8 (sl )8 @ i b ol
Ss opl b e il (SO0 e 55 1) (Kt
3ol S50 Cran LA Glanslie Lol ol dalllas S
b Jshe Glaess o) p e GRas edd e S5 5L
> MRC-5cell ling «; <5 .3 5 AGS cell ling e

PR VI

03,5 53 YA Jlo ole (63 6 L 31 63, 5-sley anlllae -yl

oy plil @ 55 0L A1y el s3T o&zils wlbidinn
SINL ot b s o8 S350 sm s she 4 candllas ol s
AgNO3 (Merck KGaA, i b s skl b (sl 0 puy Liss
el o2 JLST LS S o lae Lo 5 Darmstadt, Germany)
by olS S 5100 gr e ( alS ojlas cxle gl s S
A el g el 93 Ol 4 g ol Jlade ;JOH ml ==
A PV U GV S Y GOV VP LR VIO GO L I
AgNO3 +/+ Y mmol ZLale b o jlas qoe 51 MI 055580 Lo &
O LS lae LU i dsjen 5 50 C b Ll 5 co
It Wl 5 05 058 ol O gmen SLS 5 sl 5 1
R s g N e P
13 o5k oS Lol LS 5 5 pne 53 AGH a0 s Ll 3
Sl s g8 08 DL S el G b ol Sl s S
bl S5 i Loy D3 L 4 A Gy LS
3 STy 0l sl el G O (6 51 g A pla) s
plonil saie OT L s (6580 0t slons SO i
Eppendorf \Y+eerpm a0 U sl fole elad o3 S
4, 5804R Centrifuge (Eppendorf AG, Hamburg, Germany)

Ol s sl (gl o bt ol g (e 51 (S (S50
Lo oy o S seme 51 S (Gastric cancer) sdes Ol o AL
el e 53 31,80 51 (ol S e sl VL a8 555 0 sled &
Olgmoany ams O 1 oy Ol o 53 odne Olb v 3 55 0 Ol
Oty Ol s LS5 53 48 I 55 A3l o Ol £ 55 0 sl
"l e sled s Ol e o

5 Ples el ol ol Ol ol sladleys o5 4!
3 s e SLadsh sl S a2 Glss e
o 3 b oolse 5 s D sl Kl a ol oS g, s
SNl e 5 S e gt SRl e Gl gladle a5
slap b5 gl 5 Glod oot Sl 2l 5 ol
Ol s J 8 6l A lae s (8L 4 5o Ol s ab iy
Sosb iy Gl ks Slasls 03505 slacids sk e el
S eslial e 5 A3l SIS S o slad sl g5, bib o
SLdshe S35 513 o DS Gl S 4 lagyls chle Bl
Gt ool 3Tl Sos ol ol 3 58 Ay 2 b
S G205 03505 oS 5 Sl S3L gl polal e
o L3 sL SS L il a sl s il sl i, 5l O
el L 23 s 5l esliul (08 8 SaS Ol o Juls Ol sie
3 il Jelge S B 5 Ol sl S LY nm
el i 03 2 S ey Ol Sy lredsz 53 20l
A Ldda s a ossls Jlasl s D30 S by St
Slasls Soatomw S S Ly oty (6505 glad sl
Y Lledd 4 5 st 4 b s

Ol s=s« (AgNPs) (Silver nanoparticles) o & ol )3 55U o3 5 sl
Sl Sl oLl Ole a0 55850 5o e Jsams
Sladssnsm b S S sl sad S50 5l ok 0L,
o O 35500 sl 4 b s RNA DNA L3 51 S5
bl g ol antlis SYsb oode w0 O (S 51 ol s o
S iy o3l D13 8 Dy so 4 O atle s 4 Sl
wbSbs Jwe (}g& S5 aS Sl J sl 5 cnl aily
o 3 sl ciis el tss S S pbe O
Cenl 31 (59580 50 5 5 b 53 0js 0l U Al Sl

oj_ﬁ Qb:yl_: JU&J.M:J\.& wt;—w.l&b)b)};—f @YLJ

AV BVITNE 0)las VF 0,90 P wtias] s 5 K pple olitily o Ky 0dCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-6530-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

AN MRC-5 5 AGS s o (et s b oued Siiew 8,8 5 (sulad 8,8 Sld 6l e tanlis

S sl Cd K gy opl s olizedl MTT e Ky 5
Loy f}:jjjlﬁ&i JCUL SOV oY VRSO IO P CL g e F 3
Slgal ey slad sl S5 0 SlenS s oL HAS sis ﬁjﬂ
Sl sl S Lo Ver b e LT bl sl T
o3ls 1,3 0l 4% ol s a5 AGS s MRC-5 Jybos Voo e s
AY0 O X Calirs glachle Ol SOl csln YY 51w
Olej b s 5 ol o, L3S0 STpgmE N e s 500 (YO
e Gl e a0 55806 0y (b 31 e i 4SSl el YY
Jts =0 Y= (Y= 5 ass -YOF) MTT 551 e
L (Sigma Aldrich, Steinheim, Germany) (\<los (}_:b)'ljzs
DLl s celu Hler e 4 5 A Ll /0 mg/ml clle
St S Lo 3N Oy b 5l e A 43S0 COp 4 sgma TV C
\Hulw%ul}ﬁgjuc)udngTdel}
Sy Sl Osla b gladln S 03500 J> g ks nss)
L Sl o )5 ol 05l S0 4ia To 1 ey A2 LS|
Stat Fax® 3200 Microplate Readers |;-Yl oS s 3l esliz ol
Jsb > (Awareness Technology, Inc., Palm City, FL, USA)
A SOV M £

oS SBIEIC0 5 Jsho i Ol oy 4 dhol il
Cble e Gille (35200 100 Dlsee U sk L) les o
ol Sl lesl g amgs 3 8 g LLAE 5,18 (Hg/ml)
el e S Ol 5 238 el S5 L 4w ras
35 aloms 5 g

Sl Olyme =(Cns (55 /28 (58 XN e
S

SPSS 1 eslel L jls 51 Gl il 5 Jfgl...e oobel o cu
< g SOftware version 16 (SPSS, Inc., Chicago, IL, USA)
P<+/+0 5 ., Tukey's test ; One-way ANOVA (s L

As a8 b s sl

Ladl

-

wuﬁéq)JajUﬂ b;lw.“«) J':))su_ojfu' C)\))fldj.:mﬂ)u“iu

S Sy Sn SIS 5 S ok 3l s 0,8 O35

Tehran Univ Med J (TUMJ) 2015 March;72(12):799-807

http://tumj.tums.ac.ir

L lesl @ttt ulg 53 ks 8 sk mle 4ids Yo o
I3 sl 53 b V0 C sles 53 Jpame 523 S ool J LI
el Lo a8 I3 0 03100 5 pwlidicsn, oy o 63l
Scanning Electron Microscope, iy, =, o 5Kas ,SKee
Ad oy » EVO-50 (Carl Zeiss AG, Goettingen, Germany)
2D L s il Bl ey D350 S5 5 o3I) oL
S s o 3 sl Ly 3t L5 i 5 S YO 3
ol lp b 818 axdlas 5 5e (XL30, Philips, Japan) s <l
VS P VU WUV P - P P RIS PG PP FRPON "t
G Lol (sl ol D350 5 4 S 5150k 0 S (s,
S s oSl S S S e ) S S Sl
Zetasizer, 3000 HAS (Malvern ol&ws 3l o8 ol 35U b
- " a_s eslizd Instruments GmbH, Herrenberg, Germany)
(Merck, Germany) <13 50U Tl (s ,las ols 5L g 5tweslel
S Bl Jdome 3 8 Lol (5lead) 5 0ld (gl >
S ealaal s (Jw Con sla obl Sl OS5
NG

o) J sl L 51 AGS, MRC-5 cell lines :J sk iS5
&\ > (Pasteur Institute of Iran (IPI), Tehran, Iran) ;s .l
o o Pt Ssl RPMITBA0 i Lo 53 Lad sl ol A2
Y gr/l .yl 58 Y mmol Fetal Bovine Serum (FBS) LS
= b S B e e s Vel S
Bl U by el S 5o TV C e 3 e 2
S Gy sdar sl BT plnil i s e3> 25 70 COp
T80 5 Ja 5 Ny oo 25TV 4 i s
Sl alds iy Sde 4 N0 TPM s 5 5 S &5l
I a4 cdS b 2 e S Jols Sk e 00
L 0T 55 52 50 sadshor 055 03 Ao 5 A4S O gomilons son
505 Y sleslinal U 5k 0l 5 K55 51 (g slms s 035331
e 31 Olabl 31 eyl S (68 Sy S b e
plomil S T80 (YL 035 03t b slad sk 51 ¢ (Sa )T
A eslizad il

o8 L3P B oy s 1 s Can Ols (s 2
Sl 5 Gl Gladshe 55 5 45, Soop ) 5 S0


https://journals.tums.ac.ir/tumj/article-1-6530-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

OLl&as g ol5dad, Aedans A-Y

uz;_uj);jq,,rjfrwwu:;_uju,@pw.a;fw
lﬁ&d}bd})ﬂ%}\.b]@)@@}‘C,.E.l..ccljbmd.:b‘
NUCITIPRGR Y el o8 3 66 51 (ppm) Y=Y e+ pg/ml sl
)k_a.:; QLA) )\ C;.G\_..AVY}\‘/\ JY )\J_lud)l-‘“ O.)j_z a.,\_.:)'
J_ELAJJA_ML;LM__U'Q‘};M@ﬁﬁé}#q.ﬁééoﬂ)ﬂ
Sl AJ_ATYJY"Y Al LSLAJ}J-?:)}W&) &j) Q’JL"J‘
c,_.i_lfjlﬁf'kb)_wdl_adjlﬂ s 2Uls JKJL.« ds Lo
Sl OLis 1y (golalae Bl (3 98 (slals
L;Paéjéjjﬂ;mﬁ\dbbdu GLD‘W
P e s el D3P e bl a al s AGS b
S A e s Sols il gl cell YE L ICE0 e
S350 gl 2 1C50 Sliis el Cowsay 470 ) pg/ml 5 Y¥/AL I
S e el VY 5 YA sladle; 53 AGS Sl oo (G035 )5 e
ol esdle el ey Y744 pg/ml 5 SV Jliie 5 5 4 les

LSLQQLA) DL AGS L}J&ﬂ Sooy 2 6)L>=; Q‘)S}JU 1C50 )‘J\_EA

o ciline gla pledS 55 b5 SIS YO 5 S, Lot
4SS O Sles .23 S 13 Lol sy (V=0 Torr) Sl Lis
el Serze VoM B Y D3 50 eIl s esls pLES Y IS
ab;&‘{s@nu\;-@omoﬁifu@,_.;J,u;fﬂﬁ.@l
o P S o b g 53500 Sy 05l g
spdo aadlls ol s (o5lae o8 D380 oIl (iman 3 gas
o3ls QLS Y IS 3 6,8 356 sdaw L 5 o3l 3 Yo M
SN - TS T o AR Y P U Ry G;ﬁ&u,ﬁ.whm
s L &S Wl 3z P77V IM Spdm Sl b oS das e OLES
il Glsen (55 AU S g Sen S s el (R
oSl L 350 65 oy (5,8 03001 b das 5L (ppmas
2 Y/EY MV s sa
5 Golas o i 3 s Ol e i S350 L ad e les
Loy Jle s s md 5 odms Sl s Jshos (55550 (s

Qéﬁ o) M))\" bﬂ)leis‘.\}j‘};\b 6;‘)“’\4‘

Tica Pl [t ftion

Tovisal Comarion

2000 1

3 R 4 okd e g8 D3 SU 5 pdags (B AU OB S () (s Shs 4 okd Faee o8 3 5 () (pdan L g () o310

sl VY 5 5A Y1 Gladle) e 53 AGS Slb o3, sl she g55 1 6ol 0,8 Ol,3 5L Coslize slacls 1) Jyds

\er pg/ml 0+ ug/ml Yo ug/ml \Y/0 pg/ml 0 ug/ml Y ug/ml (cels) 8L
TNOIAEE D M A VAN EYAR) R P ACERYIINY B VATZVAR AT £/ NATARETVEN \f3
TONFE /N AN SE AV AVAVEY/YY T VY £ /Y TF AN /YY 50V /YY £A
VIV e Y VIS /Y T\O/FYE /YA IY0/40+ 0 /VE “08/0Y+) /A4 EAVANCTVAad vy

A Gl a1 Kile Sy g 4t 3 S Slakipa b aalie 53 Uy o ys g s el (TPer/e0) TP/ Par/i0) us s S L 55 jlskas P /00

AV BVITNE 0)las VF 0,90 P wtias] s 5 K pple olitily o Ky 0dCiils aloeo



https://journals.tums.ac.ir/tumj/article-1-6530-fa.html

Ay MRC-5 5 AGS s o (et s b oued Siiew 8,8 5 (sulad 8,8 Sld 6l e tanlis

.gL.ﬁLaV\'ji/\ Af3 dhbb} CJ-LAJAAGS d\b}.« 63 dud‘gl.w S g;:‘""l) ajb' Q‘)'A}SU Q}L&;ﬂ ‘.;LAC.E.LB;‘ R JJ.\’

\ oo oug/ml 0+ ug/ml Yo pug/ml \Y/0 ug/ml 0 pg/ml ¥ ug/ml (csl) 0Ly
TNYAVE /0 RYYARERYIRS) R AVARERYIRY 4 R VAR EYIR) TIYV/AAE S/ TOO/EYE /0N Y¢
TN E 0 F VYA /N TI\Y/FA£Y/ 0V TIYO/OY £ /A TN/ TOF/EYEY/F ‘A
PO /0 YN/ RRZAREAVIYN TNY/YYE /A haa SYLVER VAR ¢ TEV/SOE /Y \At

A IS el il £ Ke 5 S Sl ged b avglie 53 W doys oy gl (TP<e /00 ) TP /o) TP /00) s 4B S s Jlsbies P /00
sl VY 5 EA OYE gladle) e 53 MRC-5 Jb 3 Jhu 035 glad g 5552 5ol o 5 I3 50 gl glacdale 31 v Jpus

\ oo pg/ml 0+ pg/ml Yo pg/ml \Y/0 ug/ml 0 pg/ml Y ug/ml (cele) 0L
TNVIVEE /00 XYY N0 F YO/AAE /Y N A Viay AV/AVS£s /4 4F/VEEY/VA \f3
TV YO£ /AN IR ATETVAR M EYARER VALY OV 0/ APV /YN LAVAR ERVAVN £A
BARVA SZ2VAL) TO/NYENVN Y MR VARERVAR VAN SVISAEY/\A VYia EvaEd VY

A 1S Slan Ol ol £ Sle Sy a s SRS Glaksal b sl 3 Uty s 1 (TP /o) TPa/o) TP /r0) w4 8 L s lsbas P<o /00

.C,.QL.»VYJU\ ¢ uh) [CERVIST MRC-5 JLal..v ‘)"Lﬂ 83 6‘#;’_,1.-« 6})}.6"‘“‘,‘.5 j})@b“}&uaﬁ Q‘)éyb qui.a 61.&:,.&1.&,‘1 K3 JJJ:-

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

\ e ug/ml 0+ ug/ml Yo ug/ml \Y/0 pg/ml 0 pg/ml ¥ pug/ml (csls) Ol
TNO/VAE v TTYNQ AR/ TIVENAL /Y INAAEDR AO/NAES/+ ) QY/$0% /¥
VY VEE /Y NNV /00 TNVAYE /N RV ETVAN AV/EAEN /v e Qe /PAE /A
Q) $4) /OY VYO /Y] TVEAVE QY N 2¥/3 CRVRR TEVIFAEY /8 Vo VLY /AT

A ol sl il £, Ss g 5 S Sl g b gl 3 W do s g gl (TP /o0 ) TP /0) TP /00) el s s S L5 53 slslias PS40

Pl S s s G es 5 b St Sl

3 Deep a0t pasite S L i Sl e B 3L
SLa s el 0 1555 5 2V Comal 31 350l s
Olass o 1 o eslial Canl wo,i Sd b i S5 Ca
S eslial U bbb 5 sz (3305 4 sbizws 1550 VU L]
Sl e ot peol 4 5 e Laee Sl Sla s,

el Sen 58S S5 s G rss S 3ba ke e

Tehran Univ Med J (TUMJ) 2015 March;72(12):799-807

http://tumj.tums.ac.ir

SN i oo 5 o S35 L les 51 e csla VY 5 FA
Cellw YF Ol ol 53 IC50 Sluiie el Cawsses pg/ml Y Y/AS
MRC-5 i Jshow se3) S0 s 5 SOl D350 6l
A acaloe pg/mI YO/YY s YAVE lade 5 5
MRC- b, (5655 )3 s <5550 1C50 luds -pimean
YoNY Jlocie 5 5 a4 sled 51 e el VY 5 A sl 555
S35 IC50 Jlois (ol o sdhe el oz pg/ml YV/YA
o el VY 5 FA glaple 3 MRC-5 Sl s 03 gl ()l

ol ety POIMI YV/AY 5 YYD Jldde o 5 4 Sles S


https://journals.tums.ac.ir/tumj/article-1-6530-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

OLl&as g ol5dad, Aedans A-Y¥

Iy o & &3 5 Cissus quadrangularis oL o las ;i esle ol
s Y dles S gy 2 L LT s Som A5 ol 5 0305
i Ll 28Uk Sl 5 0,8 Sl 5 s a3 Wlie s3L 3
i ey Sl

Sy ilies gla g 5s 50 DIl b wds Conlt
OHLSan s Sulaiman asllas b ool el 4 S 515 L5
PALS S oslas sl 5leslinul Lo 8 S5 80 o jom
5 s Seds Lol 5o S ¢lxs! Eucalyptus chapmaniana
258 il (HLA0) St sheo ) ks 03 acke Can

YE Y & slaila; 3 0,8 Sld sl Caan LT andllas s
o3 AD S S a et S5 60 cpl a5 AS ) sl
sInbathamizh -omes 7 as g o Sl Jylw sy ol
PSR O] U | AR WSRO K WO { N+ R IS S I+ A CONN
s Morinda pubescens sl S L~ 5 b 3l el s asl o
o= GL:J' Aosls Olis | (HepG2) s sbo s )8 slad o
oy (o3 VETA 2alS 3 o l3 80 WU Jeily iass
sty 0L 1y S Ol e Ik 63, 0L

5ot D3 6l g 31 e (ALKes 5 Saraniya asdlas s
3 0F M G Yy oy ple L UIva Lactuca alS sl 3 b
Ol HEpG-2 1S b, Jshe glaos, g5, OF Sl s
53 sls Olis 1, Vero JLe i sk 5 HT29 0 ,lS (MCF-7
VY/0 pg/ml g/l 1, 1C50 Slads b s e 131 LT andllas
o e S O e Jsbwasy 350 55 sles ol Y L
Sl o sdalin b b sk 035 5 Koo Sl e (slaea;
S L el g 6,5 3 b e (glaglin S ol 0l
PO sl g 4 S 13 L3 s A s abesd
el cble 5 ol 4 S dad e Swis i as sl ol
S s ol DI85 (gl s 4l G50 Hluis 5 yls
AGS Sl o Jowos;y 5o ey SR,y 4 ol mew Dly3 g0
23 e 5 ol S350 6l 1C50 lude roman 5 03
3 AGS b Jhe 5055 51 it MRCS Jluji Johe (503,
A aalwe Cell VY b

Solge S0l mars s O3 gl S sl olis JS (¢ Sams

555 5l ol e glad sha (55 2 ol S 8L 4 s (g R0

LS s oslazul OLALS o las 5IL u@u s b st J__,,
bt e Sl Jsd JB  esle sl la i, Olge
T o La bt los 56 31 5y ke
Lo L 85 2aS wy i dile (g 5km sLl e s e s
by o3 A0l YL elde 55 Ol Ay OS5l 5 s

LS 5 eamen 5 YL HLEs 5 Las Sl eslinal ag (5L 3w sy

Y58 .

S g 53 QLS oslae Sl eslial s e gliand
Do b oedl8 15 S 51 bzl diile (6 50 s s Bs) ol
e 5 Job oS 4 3L K bl 5 5 Al e Sesla
Slaaae) 3 ok D3 5U e 5l g5 SIS0 s b ]
S S S5 09,515 DL (S i ilzts
Vs e eslinud

Sy LS 55l A Jlal b pes) e s 02 esdle
el A5 sl sl i e s LS s lae s
EPUVINP N CM\ S al ol sy ee s edd S5 glacIled
Mol b Olpe 4 OWLS Sl eslinal 15 feas 4 25 Ll
a5l gladle 53 S5 s DL S 4 55 e g 3
Foor sl ol 3 505 Gshne 3 a5 0L K55 Sl sl
ke sl laediSalat 5t gladla s 0,8 3 5L
ol ol oslatal Oslane gladD> s

dols Olgsa el J51 g5 51 5K s Yang Jks sl
el Fonm syi s slal Lo i S35 a5 gl 5 sals
eded A g Ol gl oy Sods Canols ucws 5 03 505 o3lital
Cles el s

5 L s e sLmed iSelnl Sl (5345 s g5
L et sadle 5o ol o oslinad 55,05 e lalllas
e LA A S sl S 0538055, (8L Sl
o=l as amal sad Sls, e oYU el 5l 50 e (6l
Olals slaoslas ;b b slse 5 Lz 0 dag 8L 5 sk
Slalas 0S5 Yl sd esli il o8 O3 SU s )
3 eU e ¢l LS (slaelas S s sl ks
en s Kaviya .ol 4, LIS 4 gl Sl wds Sl 50,8
infundibuliformis oLS o jla s 3l eslacl L 1) 0 & slads, s b

L sl LSa 5 Vijayaraghavan .4s 4o < Crossandra

AV BVITNE 0)las VF 0,90 P wtias] s 5 K pple olitily o Ky 0dCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-6530-fa.html

A-0 Rashmezad M.A. et al

- \ . Lo -
(Vs s S Sy @l b Sl Glad sl o 5
(S s Ol e AL e Ll Bl 631001 oyl Ll
Q:A-—dd\j:.a Q}Uﬁ’))ﬁ) JJLC« ajs..» Q‘)Jﬁb&b)bja)\du]
Tl on g asdlae pl 3 Jbe s s S e slad sk e S350
Olgeds Ol o sl gy 4o ol stw 0,8 O3l 51l ol
3 305 o3kl Ol s Ol s s sl (6K,
L osmeiils asbobl 5l is Jools dlis ol 6 iSCul
DJ_Lz&:J‘)J‘}Jt_:)L_S)l_*‘bj_bo‘)ﬁ‘}.’l_!w};lw)f" dl},\.&
AS'ICMN\oWQ&ﬁJ}lueéjéj)ﬁwjui))hoM@jﬁ
YAYV Qe 04T o Yo S 5 VVAY Jlu s uil wt.i)LSCEl»):
Ll B 0l g dly bl 5T o &ls cole L oS L

RGIH PN W

References

1. Nazir S, Hussain T, Ayub A, Rashid U, MacRobert AJ. Nano-
materials in combating cancer: therapeutic applications and de-
velopments. Nanomedicine 2014;10(1):19-34.

2. Vinod P, Siddik U. Nanoparticles in drug delivery and cancer
herapy: The giant rats tail. J Cancer Therapy 2011;2:325-34.

3. Fock KM. Review article: the epidemiology and prevention of
gastric cancer. Aliment Pharmacol Ther 2014;40(3):250-60.

4. Szymanski MS, Porter RA. Preparation and quality control of
silver nanoparticle-antibody conjugate for use in electrochemical
immunoassays. J Immunol Methods 2013;387(1-2):262-9.

5. Ravindran A, Chandran P, Khan SS. Biofunctionalized silver
nanoparticles: advances and prospects. Colloids Surf B Biointer-
faces 2013;105:342-52.

6. Narayanan KB, Sakthivel N. Green synthesis of biogenic metal
nanoparticles by terrestrial and aquatic phototrophic and hetero-
trophic eukaryotes and biocompatible agents. Adv Colloid Inter-
face Sci 2011;169(2):59-79.

7. liizumi M, Liu W, Pai SK, Furuta E, Watabe K. Drug develop-
ment against metastasis-related genes and their pathways: a ra-
tionale for cancer therapy. Biochim Biophys Acta
2008;1786(2):87-104.

8. Liu JJ, Lin M, Yu JY, Liu B, Bao JK. Targeting apoptotic and
autophagic pathways for cancer therapeutics. Cancer Lett
2011;300(2):105-14.

9. Real PJ, Cao Y, Wang R, Nikolovska-Coleska Z, Sanz-Ortiz J,
Wang S, et al. Breast cancer cells can evade apoptosis-mediated
selective killing by a novel small molecule inhibitor of Bcl-2.
Cancer Res 2004;64(21):7947-53.

10. Jia Z, Sun H, Gu Q. Preparation of Ag nanoparticles with
triethanolamine as reducing agent and their antibacterial prop-
erty. Colloids Surf A Physico Engin Aspec 2013;419:174-9.

11. Philip D. Green synthesis of gold and silver nanoparticles using
Hibiscus rosa. Physica E 2010;42(5):1417-24.

22 6ol 5 s S350 lee DI Bb 51 s e 0L
o=l oS elon g Jle i ks (035 5 2l Sl Jskes (se3,
3 J sk s Sl (555 1 Ll e 1 s 4oy
Al eSS s
I K b el smsaalp S DN IS 5 b,
St ot 35500 e a $U o3 > Sl gl Sy,
Sl Syl glasl s,y @oledled Jols Ll e Jske
SLET 0T 31€ a8 s (3l 33T L a8 A3l J ke 55 (6,08 20
05 Ol Sl ys o, 8 Slpd gl ool 51 ol e dle 55l e
ol (530l 5 S e bl 5 Sl slad sl 53 Y LI Sl
5 U s T sl sy 0L Cilzse lallas s sk
S gladsle i Aol 53 (658 e VL b O

S o, e Gl ol e b Gad b 4 s

12. Dubey SP, Lahtinen M, Silanpaa M. Tansy fruit mediated greener

synthesis of silver and gold nanoparticles. Proc Biochem
2010;45(7):1065-71.

13. Mosmann T. Rapid colorimetric assay for cellular growth and sur-

vival: application to proliferation and cytotoxicity assays. J Immunol
Methods 1983;65(1-2):55-63.

14. Arechabala B, Coiffard C, Rivalland P, Coiffard LJ, de Roeck-

Holtzhauer Y. Comparison of cytotoxicity of various surfactants
tested on normal human fibroblast cultures using the neutral red test,
MTT assay and LDH release. J Appl Toxicol 1999;19(3):163-5.

15. Yang J, Wang H, Wang Z, Tan X, Song C, Zhang R, et al. Interac-

tion between antitumor drug and silver nanoparticles: combined
fluorscence and surface enhanced Raman scattering study. Chin Opt
Lett 2009;7(10):894-97.

16. Khan Z, Hussain JI, Hashmi AA. Shape-directing role of cetyl-

trimethylammonium bromide in the green synthesis of Ag-
nanoparticles using Neem (Azadirachta indica) leaf extract. Colloids
Surf B Biointerfaces 2012;95:229-34.

17. Inbathamizh L, Mekalai Ponnu T, Jancy Maryc E. In vitro evaluation

of antioxidant and anticancer potential of Morinda pubescens syn-
thesized silver nanoparticles. J Pharm Res 2013;6(1):32-8.

18. Rocha A, Azevedo I, Soares R. Progesterone sensitizes breast cancer

MCF7 cells to imatinib inhibitory effects. J Cell Biochem
2008;103(2):607-14.

19. Santhoshkumar T, Rahuman AA, Bagavan A, Marimuthu S,

Jayaseelan C, Kirthi AV, et al. Evaluation of stem aqueous extract
and synthesized silver nanoparticles using Cissus quadrangularis
against Hippobosca maculata and Rhipicephalus (Boophilus) micro-
plus. Exp Parasitol 2012;132(2):156-65.

20. Lukman Al, Gong B, Marjo CE, Roessner U, Harris AT. Facile syn-

thesis, stabilization, and anti-bacterial performance of discrete Ag
nanoparticles using Medicago sativa seed exudates. J Colloid Inter-
face Sci 2011;353(2):433-44.

21. Sulaiman GM, Mohammed WH, Marzoog TR, Al-Amiery AA,

Kadhum AA, Mohamad AB. Green synthesis, antimicrobial and cy-

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

Tehran Univ Med J (TUMJ) 2015 March;72(12):799-807

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-6530-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

22.

23.

24.

25.

Cytotox effect of synthesized nanosilver on gastric carcinoma and normal lung fibroblast cell lines A-F

totoxic effects of silver nanoparticles using Eucalyptus chapma-
niana leaves extract. Asian Pac J Trop Biomed 2013;3(1):58-63.
Koyyati R, Nagati V, Ramchander M, Manthurpafigya
P.Biological synthesis of silver nanoparticles using Raphanus
sativus var. Longipinnatus leaf extract and evalution of their an-
tioxidant and antibacterial activity. IJIMPS 2013; 3(4): 89-100.
Saraniya Devi J, Valentin Bhimba B. Anticancer activity of sil-
ver nanoparticles synthesized by the seaweed Ulva lactuca in vi-
tro. Sci Rep 2012;1(4).

Fayaz AM, Balaji K, Girilal M, Yadav R, Kalaichelvan PT,
Venketesan R. Biogenic synthesis of silver nanoparticles and
their synergistic effect with antibiotics: a study against gram-
positive and gram-negative bacteria. Nanomed Nanotechnol Biol
Med 2010;6(1):103-9.

Philip D. Honey mediated green synthesis of silver nanoparti-
cles. Spectrochim Acta A Mol Biomol Spectrosc
2010;75(3):1078-81.

26.

217.

28.

29.

30.

Kaviya S, Santhanalakshmi J, Viswanathan B. Biosynthesis of silver
nano-flakes by Crossandra infundibuliformis leaf extract. Mater Lett
2012;67(1):64-6.

Vijayaraghavan K, Kamala Nalini SP, Udaya Prakash N, Mad-
hankumar D. Biomimetic synthesis of silver nanoparticles by aque-
ous extract of Syzygium aromaticum. Mater Lett 2012;75:33-5.
Arunachalam R, Dhanasingh S, Kalimuthu B, Uthirappan M, Rose
C, Mandal AB. Phytosynthesis of silver nanoparticles using Coccinia
grandis leaf extract and its application in the photocatalytic degrada-
tion. Colloids Surf B Biointerfaces 2012;94:226-30.

Basavaraja S, Balaji SD, Lagashetty A, Rajasab AH, Venkataraman
A. Extracellular biosynthesis of silver nanoparticles using the fungus
Fusarium semitectum. Mater Res Bull 2008;43(5):1164-70.
Vaidyanathan R, Kalishwaralal K, Gopalram S, Gurunathan S.
Nanosilver: The burgeoning therapeutic molecule and its green syn-
thesis. Biotechnol Adv 2009;27(6):924-37.

AV GV 6)lais VF 0,90 NP dido] o 3o (i gl olCiils o 5 ot aloea


https://journals.tums.ac.ir/tumj/article-1-6530-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-04 ]

monthly

I ( ] ]\/ I | Tehran University Medical Journal, March 2015; Vol. 72, No. 12: 799-807

Original Article

Comparative study on cytotoxicity effect of biological and commercial
synthesized nanosilver on human gastric carcinoma and normal lung

Mohammad Ali Rashmezad
M.Sc.?

Elahe Ali Asgary Ph.D.*"
Farzaneh Tafvizi Ph.D.?
Seyed Ataollah Sadat Shandiz
Ph.D.2

Amir Mirzaie Ph.D.*

1- Department of Biology, East Te-
hran Branch, Islamic Azad Univer-
sity, Tehran, Iran.

2- Department of Biology, Parand
Branch, Islamic Azad University,
Parand, Iran.

3- Department of Biology, Science
and Research Branch, Islamic Azad
University, Tehran, Iran.

4- Young Researchers and Elite
Club, East Tehran Branch, Islamic
Azad University, Tehran, Iran.

*

Corresponding author: East Tehran
Branch, Islamic Azad University, Shahid
Bahonar St., Ghiamdasht, Khavaran
Highway, Tehran, Iran.

Tel: +98- 21- 33594950
E-mail: e.asgari@gmail.com

fibroblast cell lines

Abstract Received: 10 Dec. 2014 Accepted: 19 Jan. 2015  Available online: 24 Feb. 2015
Background: Biosynthesis of nanoparticles has attracted the attention of the scientific
community in nanotechnology and biotechnology due to their extensive application in
the area of material sciences and medicine. Nowadays, despite a various application of
nanomaterial’s, there is a little information about their impact on human health. In this
study, we investigated the comparative study on cytotoxicity effect of biological and
commercial synthesized nanosilver on human gastric carcinoma (AGS) and normal
lung fibroblast (MRC-5) cell lines.

Methods: The current experimental study was carried out in Islamic Azad University,
East Tehran Branch, from April to November 2014. The biological synthesis of
nanosilver was obtained from Eucalyptus plant extract as a reducing agent. Further to
more analysis, morphological study on size and shape of developed biological
nanosilver was characterized by performing scanning electron microscopy and dynamic
light scattering. AGS and MCR-5 cell lines were treated with various concentration of
nanosilver for 24, 48 and 72 hours. Finally, the cell viability was evaluated by using
MTT assay.

Results: The results show that the nanosilver exerts a dose-dependent inhibitory effect
on viability of cells. At 100pg/mL of commercial and biological synthesized
nanosilver, the viability of AGS was reduced to 7.47+£0.002% (P=0.002) and
3.65+0.01% (P=0.003) after 72 hours, respectively. In addition, the viability of MRC-5
at the same condition was reduced to 10.27+£0.19% (P=0.001) and 9.16+1.53%
(P=0.002), respectively.

Conclusion: Based on a thorough literature surveys, the present study is the first re-
search about biosynthesis of nanosilver using Eucalyptus plant extract. This eco-
friendly and cost effective method can be used for large scale production of silver
nanoparticle. In addition, based on the current obtained data, commercial and biological
synthesized nanosilver can more inhibitory effect on cancer cells compared to the nor-
mal cells. Hence, silver nanoparticles might be used as a new strategy for treating many
human cancers. However, further studies are necessary to ascertain their potential as
anticancer agents.

Keywords: carcinoma, comparative study, cytotoxicity tests, nanoparticles, silver,
stomach.

Tehran Univ Med J (TUMJ) 2015 March;72(12):799-807

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-6530-fa.html
http://www.tcpdf.org

