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Abstract:

Background: Nowadays, investigations on the role of nanoparticles for diagnosis, and
treatment of cancers are being increased. This study aimed at examining the cytotoxic effect
of green synthesized silver nanoparticles (AgNPs) on human colon cancer (HT29) and
normal (HEK293) cells using the Artemisa tournefortiana extract.

Materials and Methods: In the current study, the green synthesis of AgNPs was conducted
using the A. tournefortiana extract. Then, the characterization of fabricated AgNPs was
performed by ultraviolet-visible (UV-vis) spectroscopy, X-ray diffraction (XRD), and
transmission electron microscopy (TEM) methods. The HT29 and HEK293 cell lines were
treated with different concentrations of synthesized AgNPs for 24 hours and the viability of
cells and half-maximal inhibitory concentration (1Csq) were calculated by the MTT assay.
Results: The fabricated AgNPs showed the characteristic surface plasmon resonance peak at
around 425 nm. The crystallographic shapes from the XRD and TEM tests showed that the
AgNPs were mostly spherical in shape, having an average diameter of 22 nm. The MTT
results revealed that AgNPs significantly decreased the viability of cells in dose-and time-
dependent manner. The 1Csy values of nanoparticles for HT29 and HEK293 cell lines, during
the 24 hours, were 40.71 and 61.38 ug/mL, respectively.

Conclusion: According to the results of the current study, the green fabricated AgNPs can
have a more cytotoxic effect on colon cancer cells compared to the normal cells. Thus, they
can be considered as a promising strategy for the treatment of colon cancer.

Keywords: Green synthesis, Silver nanoparticles, MTT, Colon cancer

* Corresponding Author.
Email: fbaghbani@iauvaramin.ac.ir
Tel: 0098 912 602 2786

Fax: 0098 21 367 24767 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, April, 2018; Vol. 22, No 1, Pages 31-38

Please cite this article as: Movagharnia R, Baghbani-Arani F, Sadat Shandiz SA. Cytotoxicity effects of green synthesized silver
nanoparticles on human colon cancer (HT29) cells. Feyz 2018; 22(1): 31-8.

A




o s (A gles 00y dade Jucs (D g yd ouddi yias 0 85 &l 3 93 Cusans ()
(HT29) 5 51gs

Y *y \

AL Sl Al e o ¢ ST UL Aegh L3 g0 anl
oS
G addllas cpl 53 oSl Sl 3Bl gy Ol loys 5 (pwariedd o3liinl (gl D550 a3 Dlidiow o)y 4l 1D 9 Al
3 8 243, HEK293 Ul s 5 (HT29) 058 0l o s (5003, 55 b mei s ol o5k b odd s 0,5 53 56
b o D3 E0 e 23S plonil UL sdi 57 Loy oS 05las a5 085 D153 50 o e andllas cpl 55 H_95 9 Slge
s (TEM) 6,188 gm0 Sy S 5 (XRD) oS0l andl 315 06T (UV-ViS) il e (o sl b,
Ld b Sbods) Olpm 5 edd jles Cols YF Sodoty 0,8 Ol )3 6 alisee g lals U HEK293 s HT29 Jabu laes,; . Las
3 5 aslee MTT 55, b (Cs) ShuiS a3 00 595 5
S ol sy 581 kisls DL 5L FYO s dob 3 1) SIS S (kb ol Ky okd i D350 il
313 0L MTT s Adl s el YY gl o3Il oS0be 5 axdls (55,8 JK3 el 356 o sls 0L TEM 5 XRD 0505
b ICs0 slads dans oo (2alS (5ol imn jabay 1) Wad g sl Oljs 5 axdls Oloj g 593 4 daly (SailS J1 0,8 S350 oS
25 HEK293 s HT29 (slad g sl il oo 55 0 85 S PAVYA 5 ¥V e o g ol YF 0L
4 o O Y55 Gy sk (555 g By 4 ekd Fw D30 SAES S48 s 0L adllas opl il 1 4R
255 Sl g 2,50 0955 Oy Blays 53 Al g D3 HL cnl S eslial (ol gy ol fdy S5 (slad gl
085S O MTT (6,8 Ol 53 46 o 2w 1507 O 519

YA-YA Olio AV Clgusyl 9 23,98 ) osled P93 9 Com 093 (b g — ode asliols g5

ol 58 VJL.« sdabw 3,090 mi js Sl Jb s ol
ASL adls ol peady Sl 3 (Hlr Bl Ll e disd s
JiS lp Sl s Lesd 53 e 4 5B il
KaS G55 S e Ole cnl 5o [¥] b sy9 2 O
Slos pg Byl arw g 9 LIS js 3 An w (glek)))
Ol 80 5 eslatul & Uy o Jle (gl tewl 63905 O
O 3L & g)ls GBSl g Medin S (gl ekd P
4 s S5 ol e P SLisE [0] 55 oL
N g0 g ) ol OBl (5l Sl I LLS Ol poay 03
- ) &S il WF Cads gl K>S 5 S,y b
b D3 el S 0 lal o8 Sl3 et 4 Ol e WOT o 3
lie oUluy Jod 31 paseie sl S5y Jdoa asdS OUL
S K5 g ol a5 Oleys V] 2 Kr o ol 7]
il 3,00 S3AFSI 5> e s Olgsny [A]
5 bt (N5 dex 5 A gl Sy, [VrA] Kles g
T SRy sl ey e B OB EE R sl e
Lols 53 1y OF 3,5, cuerl 0,8 O3EL w85l
S eslinal b S350 e s glabgs e YU Sl
oy Olgsa SIS 5 Lz B e ST e SL

bord L B9 54 Comd 450 4 Oy ,a0 g 03le Ly 0 K

vy

dodo

S sl 5 ax gl gl sy b
Jolo Olgea 550 olew (pl Db Oboys 5 s 6ln
0855 Oy Ol il 53 [V] ol £ oa g S o s iS Ny ug
3 25500 slediay OB 5 Olo g 53 by nFald 5 (S
50 [Y] asdim Olgzr 3 o131 51 (ol S o sl YL
(Sl e ol Jald Ol Gl sk 551 (gl
Jove 4w &S el s 53 (SSS SSle 5 Sleys S
350 Ol g it gl B, 5l S 5 O e axys
[¥] 5.8 oo N5 oolisd

—owelis 32y gt pole 2S5 (STslons Sue 89,5 il i )lS
Ol emolsg gollanl ST 28l dgidany

—0melig 329 gt pale 2aSSl> (5TslyiSTsn 9 S 09,5 bl |
Olpl cmols cosolhunl 31T olzil> gy

ot ST oils (635 po 0lpgs 3>y cowlid oy 29,5 )bkl
Olpl Ol e

tJolns ssimygd ¢3S *

a=>lg nu-a!l»ul )UT oSl -2 p] Ia,l.: 2SS ((§ TSI g 9 S ag)f
lgdey=Owalss

PIVEYPEVSY 1anagi)gs s VPFYYYAS 10818
fbaghbani@jiauvaramin.ac.ir «SxigyIsh cumy

15 /A/A saled sy Ay 1¥90/3/1A :ciblys ayG



...cb_g-‘js bUﬁf.ngeJ.:ﬁ e;S_,SUCW

SalS 5 STy Ol 3 akds 0 8 Gl e s S Al
b e ST gy ssit i p ¥ AL 4 AR el
<3 3 ploml ads Yo Sidag \Yeor RPM 55 b 55y il
O Jalous 4 0 )las B33 51 ey STy K Sl s [YY]
Lo Cldgl gl ab 5 Ad sdalin fo Ojs0u o8
UV-vis v oiws b g 5Ky 2SKml 53, 5 ealiiul
Vet G Yoo zge Jgb wls 53 (Biotech EPOCH, US)
Ol XRD) oSl amil 3l 50T s oL, sl
e A e s PE Pl S Ll g Sl
PERT o&iws by oSl andl Ogo3l Gubows cpl s .S
Y s boade iS5 sl Panalitical, X, PRO
ssiiaay A3 plwl 4z WV bl o Y0 4,45 5 CuKa
TR odd T o OAGEL Il eldeSu, ()
Pa G ad plmil o8 Gy Sy Son b il
Sls 5 655 5 e S gl sl 4ads VO Siesy L3 56
Sl o B Dad S ) e A 0l 1 S Wb
o 5 eslimal b BB lgr sl s SEs
KV Jis TEM) (Leo 906) o,li8 s, S o ySns Soo
95 adllae ol 3 A (syls p e Ol 028 il (Zeiss
WS i e 5 (HT29) 0J8 Sl ol o,
235 FAb g O pl el gindl ke U 51 (HEK293)
Roswell Park Memorial Instit-) RPMIg49 cuiS Jas
aoys V (FBS) 48 e pre s V0L sad b (ute
5L 53 WK S 3 SN Y g e ¥ S5 g S
2550 e 3 F 45551 COy dsys 0 5 ¥VOC slos b
oy bdse £S5 5 ad; gay o R S DI e p
Jedgs =0 X-(Y= W5l Jeess —0FX) MTT e K,
g Il 3 s el OIT () (hleg padssl 5
948 4 dls g Gl Jskw 035 53 5 Jske O
Aoy 5 Salr 2 4 Sgmsilwgm (ol 5 A S Yoo
Gl oS L 5 ) e g 4S 16 Sa A Bl glals
5 05l o1 O3 51 ool YF ClBdE 51 s g gk Vro e
il Sl oy i 4 B Stz I Olab
3 Ak 53 pSaKen Ver 5 00 YO YD F/YO XAYO
Cola YF 38 51 A L] Salx 4 0,8 O3 gl
oS e 0 il U MTT & 51 ds e ¥ o8 gl 551 51
Sy A Slal Sl AP e 5l Sals a4 e s
-2 RGO T SPPRCS] JCI R CTR VPV TN P WP P P
Jrass Ao S 0 e b AS Wi Cds 4 LSl

\ aJL«ilYY a,;;l\\"\‘/l&.ﬁ-@.gaj‘, ;ﬁéjj)é L,b.:j MUAL«}J

3 Gobems slroslas Obe cnl 5 [W-V0] wdlipe (S5 s
sy «(Salvia officinalis) & pr dkex sals
-\A] (Origanum vulgare) s e=;,» 5 (Vitex negundo)
oslitul 5,40 0,8 O3l e 5 Gll il Olgsa VP
Foo 8l &S S leoslas 5 S V] ol B 515
el (Artemisia) aweys ol s g 4> 5 3590 0,8 I3 40
S8 00 B Yrr oy ool Asteraceae ool gl 5 45 oS oyl
@ols Ol pl 558 V8] b on Juls 1) i 50 5 8555 L
L 5 oop dleds La S iy clsl e Artemisia 48 vf
5 sobaml 658w Ol 3 Az dlugs b S 45 N
A. mela- A. Kermanensis ol g o des o1 51 45 5,05 342
[V8] s el 15 A, tourneforti 4 A. khorasanica nolepis
o 51 SSBE S sl 45 ool (3058 51 b el
Lo DS BT edne (55 A g8 Ao ol AS 3
AL 5 Jhe ZSS AS aedlas s sk gl LYL
5 SRS LS S sl e i ) b | e S
o 2l S @S SN S SNV ) P g el S SO
2 e SB adgn Fenl b Ads S el ekl #) Sl
N es S pFSp g basgy 5 aiS o 55k obS pened e
S aS (S g ¥ere Plus) waas o S5 1) o Ol 5
Sl o S Bl ey s s 35 bl g
G 53 ol gl [Y0] K Hledia 08 S ouiS Ll fule
o sbeplkl Sl eslital b o)l SI3EE e e Sl
Olsea b sl $lp Glissdiys bieis] AL S o jlas
o 0B Ol gl 5l ekiSelal Ly g sl S Ll
P RCH B WH FPS TR PR K N [AR  CX WA I ORISR PR 4
S bz, g5y DLl e SIF) S

s asdlles (HEK293) Jb 5 3 (HT29) 0458 S

lbv’faj) 9 .N’.o
slysgd U sy f 5l 6208 a8 adlas ()l
Pl ol JSlg e ojlas g shien (8 plnil 1YA0
S eslial b 08 hse ULsdls Ll ol
Ol 5l 5 M 4 ol FA Sodoy 4355 Ar J 561 I
d B o el oliws 3l esliiul b el ojlas 03 503
S okl eslial (AgNPs) o8 ol i s bl  Sos
Sl b ol QW S S, 5108 D3t
chle 4 Al olas e 5l A e Yoo B 3 SU s

SUl sles 5 O3jen dulyd cod o B Ol Ve 00

\ns



Pl
SRS L o8 5 gl e i ol O SIS )
oS o jlas sl 5l da g Sugs BB zadsn AL by
4 hlo slogg 4 STy bgliee K5y s 0,8 OIS b 4o
i Mals Olgea o)las ;3 &S Jigens ol g h K,
iy, Al K Olgen GRSy K ek N F, K
Sl S ez Sllug 51 (A6 o samdly 30355
S 358 oo g1 gmblino s 7S Olino by Jalas o gy W1 o151
B For ogime 53 0,8 bl iy ole _mimid il
2 e Sy agms 1y ol e BOIFE gl O
0230Lts UV-ViS  omwih olaws b o gl ¥Y 750 b

4 &S Al e 0@ O3l e

(O o)l JK2) 39 0,8 S50 e e

=2

YA oo o fur

D

OJKA&}\,}}"A

el Kl A S Rl (DMSO) wls 4 s
- ger 3550 T s Sles & ol (5,48 s S e
OLS 1) ok lad s Laws pad5o)l 5 wps 53 2lxs
Jom o Olabl 5 O gonsls 41 4R35 ¥ 3 IS 51 dng [VYW] Ars e
FaFL OV zge dob po LSalr (55 il o K55 )5 s
o oS ghlE s S IRV Sl s ) ealinul b
Blod ICsp Ol gsas hd o dao 3 00 Ol b Jshos A, ,lge
3 5 drlowe 5 dge b Gills J b gl Ao s [VF] s
Pl o Ol =(oad jles & 303 OD/J s OD)xA v

SPSS syl Liles 51 eslisal b Gaios cpl )bl oo
(one way ANOVA) & b uibyly 56T LYY il
D905l g Slagms DMl sdalin Cijg,s g ol plox!
h Geiow opl iyl s eslizul Tukey O el 31 ouwdas
D3 Slsias pha Jilis 5 S35 el IS L aw g
A a § ks s P<e/i0

Aen e Fua #o

S SU Y0 fge Isb 5 skt o b ol st 45 b0kes L (2S15 (b ek e ,E 35 UV-vis i i o) ol K2

IR UL'S\)rl;;’:‘j\L&L&&Qb)&#&eﬁ%oﬁ}&biju Sl

P S S b 3l 0dd e 6 B D3P o3I s
oled JK8) 258 I3 sz 2050 7 SEM) 0 )& 5y 2
o> D3 gL cpl 03 0 0 glST 5 e B S s 4l (¥
oRins b e g 03303 iy O gl b Ol &5 25300
oA D3Pl DS ey sl g s PSS
50958 Sl sladge 25 o s oo 4 kS e
b Joe oo ol s 8 elil MTT 3y, 51 Jbj
N A 03 p B S Ve BYNYO i glac ks
Og ove bl 4l SIF Sles Ol 3l cele YF 08
oled JS& 53 MTT oSS, 2y bl 2 8 s (o

et Ul Kls aglie .ol 0 G151 ) ojlad gt 50

v

dl Wi 53 1) 0,8 adbis S K5 Sl andl 3l 56T
IKE s Sl andl 3l b 3l el gy 55K s gl
Y ‘5\3_“9) BL) |J’,‘"u K} ‘5‘95 uﬂh&.:.; ) sl el OLES Y aJLa..Z
C‘,Ja..u \e (S ) "y .:3.’.':‘;& sdys 4>y \'a% K) Y Ff YA W
ey agls lerh oA YN o YV Y VY Jly S
Face-centered ) _sdaw 58150 oo jlle b 0,8 &l 350
SIS oKy S pglas A aab 4 ged s (cubic; FCC
a\:f AJL.G.F j‘ aalaiul L: ol o eﬁ CJ‘JB‘,SL TEM e)‘.:\f
U el 0 03l DL ¥ ojled IS5 55 Ll s 87 L]
Gy 03 gdwe 4> Qbs aj|..\5|45.>‘,> ol cﬁ obs‘,.abﬁ...):;...

‘,wt_:gég, aadlao ...\.1')|; 6};‘)&2”&}“;4033\3*'

\ aJL«J’: |YY [PEL] |\‘~QV|%:J| 9 ;,.3;,,,5 L_,'d._.é MUAU}A



‘b}]_’s b‘b,«vﬂe}z eJ'A"JUCa.:o-w

PN clile 5 pdbe 5 p 8550 Tl Cise 655 e MTT 05051 51 Joolo Jloji 5 5l 035 slad shos
3 A3 00 S peay pra ol Y 0 ) e o (,f,,s,a YF Ob) CdE Gl e 1y S3st chle 4 atesly Oy son
ol 045 HEK293 s HT29 (slad s S i pateis [Csp Jlas s b S Fopd ol 0L cola
Voo
Vfee 4
e

a A o0 0 Vo

AJLAG)‘ a)L&A‘LaMJL.wAJLv C)]_)}).»L‘)‘ aJAICM.u:M. U"‘&-] axil u';‘f» L;)K.H—Y e_)La.iJgﬁ
by, 0 Gbls) osd 00 0 0,8 &g b 53 ¥VY 5 YT (Yer VY (Face-centered cubic; FCC) b 81,0 oaSe jlile 4 b gy XRD slasy 5551
A odalis 4y VY 5 FF FE XA s o,k oS 4

ENT = 2800 I Duts 13 Fots 2018
WOs BSme Mage 4500KX Time 138581

0,8 D30 5l gy Sa S OIS g K —F o ke JSS 35 3l S Sl o sSas Se oS =Y ol S
J.ﬁ";;"’)“‘."'\':’;:" ﬂj})d{b.\-ﬁ)ﬁweﬁ
AAD)
Bz HT29
You b= e
i HEK293
4 -
i .
Tl
N .
3 . *
,1 o _: *
i) Z o
8 5.
¥ . EE T3
Yo b * % ¥k
: E B
iz Tire Uve \¥ie Yo a Yoo

(pg/mL) op
u,:..iLA)T)\ aJLﬁLw\LHEK293 JLOJ,JJHT29 L;’Lbj“‘ (LD (5LAJ}1M Lglb S L;\“..M.i) erJ Q\)J}Jb Q)LCA 6[4&;2,.]4.1.9)5\—0 AJWJQ
el 8 L}'::‘)\J'fJL:’.a‘J‘ﬁ‘icﬂﬁl{gd{}de.jdﬁSdu&)&Lgw‘uajéw-u)}&)ﬁ@@u MTT

P<i/vay %% Poy/iy ¥ Puyip®

Vool IYY 099 |\V’§V|¢.~t@ﬁ>)|‘9 ;ﬁb,)} Iua._é 4sliols 93 )



OJKA&}\,}}"A

MTT K, o5 b sl Y Oloy e 5o 35l b Jsha slses; i 015 ke =Y ojle s

\eepg/ml O+pg/ml Yopg/ml \Y/0pg/ml #/voug/ml ¥/\Yopg/ml 0,390 cdale/ Jeku os,
Rl VOARE: JVRR § **1q/avE /M *¥EA/SAL/AY *00/8AL /A AQ/VEE LAY AY/ANL QY HT29
*FEEYA/EVE /AL *EY/VYE /AN vo/£aLN/8Y AS/AAEN/AQ aY/svEV /Y AA/QALN/YY HEK?293

ch..,;u&_ﬁs\.,;,,w,,u Sl B slre 1 OBt o Kile oy g0t 5 J S Sk ged b amslis 53 sl deo )3 Sy 4 okl Cewsty palie

P<ozeey 5% (P<o/a % (P<o/o0F | el 0l a8 a5, P< /00

S 035 5 b e o3 K3 4y i AS Ol J sl
35 gosdome Sldlle §pSU [YY] ol ok esls LES Jbe
(L5ai,1) way3 ol Lot b 0,8 D550 o o i)
Lo O3l g e o 3 slaallas 5 5l
Wl 0 plowil UL 35 57 ey (52 0 05 las 5 oslisl
A o5las 5l eslimal bo,8 S5 e e aalllas S s
Ao 5 2 SL as ol S eldl Artemisia annua
Oy 5 4B 8 L5 ab5sl 3,0 D30 cpl 5l p—z}ﬂ
05 5 B eMSelal Jolo Olgea oslas pl S Sl oS
O, 8er 5 Mata [Y0] wib o 0,8 S350 jw lp anje
Abutilon LS & 5 o las b w dd 5 SldeST ST ol 5
Ol Sy ooy, Ol Jshw sbaes, 3, 1, indicum
“63ls 15 b3, 3,90 MDCK) &8 Jl ;5 5 (COLO 205)
S edhe o E O3t 4 esls Ol T Slaalie Wl
Sl eldes, Ol o e bl 4wl
Ol is ol g odd dgha gL 5o i sbml 5 by S
o 3 [¥8] col 0 Wb 05y 3 Jsupl W 4 pee
obas 5l esliiul b 1y o Oly3 50 O Kes 5 odlo YA
A s3> huge sl L Artemisia marschallaina .8
 O3sb opl Gossml 5 S DIl 5 03500 jmw jasil
OLiyl s ped asdllas (AGS) edse S Jobu 035 3,
Sl e S SIS S3EE ) S Kiles ged Ol
P2l G s [YY] Kol bdhe 5, 4 cos oYL
biois] 3 oS ojlas 51 0E SIB3EL e e
e ot Sy 0 fae o S SIS plwl Ul sl
olas ol el 03 g G B i3l &K G steny
Osds 5 #poalg i coslu (a5 b LUy slyls
Foas sls ol @\:3 Sa obesd S5 43_,5@.& Fye )
SISyl Sl et cdale 5 0l 4 (Kiws g Siis
0455 G dsbe S5 Sl (555 0hd S 08 350
JalH] plnil b (HEK293) oLt pr a8 I g 5 (HT29)
3 F I g ayse el YF b o MTT Jshe e

S50 gl edd sl ICsy jlude andlan cpl 5 peizeen

\id

Joloe i Db Slllas x5 58 0 054

i Ololew sl A Bdy S VL e b O
wals Ol Aedas SVGESI Ole  cpl s Ladb
03 yuS  Sloys Sl 5 adls bd g 4 YL Cooliais|
Ol ol 5o [VF] Klosls 3L 545 51 e falS L !
95 b 5 Ol A Jolo DIy o B D350 dam s
NS 4 4 g el 4515 01 Ky a5 05 o
il Mg K5 o plesd Gy, 52 S Gledes
0500 ol Vb el 53 0Ll sla i, 4 5L a,ls 3
o A 59,0 et OLS 5 550 Dok 5 4 pon
5 Sy famee b 5l sl (5,800, 3 gladle )3 dw,
obas 5l eslial b oo S3SL e sl 4 eals e
) B ge &S Ay e Il ol ke sals
L g 5 Jb i g 5 Al ALS slaoslas 55 5 gz e
ok o B D3l IS w & sy bl 53 s S
L= 55 olend il glaodiSell [YEYY] S
odd I8 il Sldlas b o8 Sl e gl g sline
o) Jsbls 5 5 O Ken 5 Jia YO Jlu s Jle (sl ool
Frosgas ad o8 D3 gL e gl e kSl Jule Ol soay
Ol iz slasjlas 5 0 9SG [V 1] Wles gas ealiiul e 5
Wl (K3dam IS5 edkd elisl o8 D3 H0 R (sl
Y F Jl s 0l,Ke g Ramar .ol a3 8 13 ob5,0 5,40
o,& o366 Solanum trilobatum ol o las i eslizul b
Coow St 9 03900 Juw 1) 20l F4/4 U VY0 Sl U
Silos gas gy p MCF-7 Ol Sl 03, 53, 15 01 ghos
g e Oen 5 Devi Ko hags 5o cormen [YY]
ol Ulva lactuca S ojlas o b 51 1y o8 oil,346
5 K3ged i8Iy feslbOF U Ye sl b 51,5606 LT .ksls
HepG- 48 Sl Jobo slaos; 53,5 0T Gl 4o A 1
5L 1, Vero Jb s dybe 5 HT29 04,5 MCF-7 sty 2
A2 ICs0 Ol b iy S dd Ol 1 GT Guos 5 . isls

83 )40 3 JLA._J cslw YY ‘_;bﬂj‘;;w PL c}f")&d \Y/0

\ aJL«J’: |YY [PEL] |\‘~QV|%:J| 9 ;,.3;,,,5 L_,'d._.é MUAU}A



...cb_g-‘js bUﬁf.ngeJ.:ﬁ e;S_,SUCW

S 5 4o

S eslaal bsbedsl sl o B Sl pol Gl s
95 OF (oo S| 5 oA s Uiy Linals] (p oS
e S Jbos gk 5 (HT29) 0958 b dsb iS5
@5 58 515 i 250 MTT i, b (HEK293) ol
Chl 4 S B sk (55 0,358 LSS 15l 0L ahol
Sl s 555 0350 Gl S mamen o)l WO
Fow 05356 Ll 0 (g cpl 4 29 b S g Jghes 4 S
S s Ol g Dlays 5 pmabis 4y Ol | 0

S8 g

Ly mlid)S wbObYy s fols sl e
035 ( malyy dmly Ipdey oK2313) (650 pms S S35 42,
Lslr 3P 5SS g Ol il S0 oKhbT 5 45
P S S PRI B CO I L) SE PP LI R ploxil
i s 5 S5 dE s

References.

[1] Wu S, Powers S, Zhu W, Hannun YA.
Substantial contribution of extrinsic risk factors to
cancer development. Nature 2016; 529(7584): 43-
47.

[2] Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-
Tieulent J, Jemal A. Global cancer statistics, 2012.
CA Cancer J Clin 2015; 65(2): 87-108.

[3] Fock MM. The epidemiology and prevention of
gastric cancer. Aliment Pharmacol The 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 Immun Methods 2013; 387: 262-9.

[5] Prabhu V, Uzzaman S, Grace V,
Guruvayoorappan C. Nanoparticles in drug delivery
and cancer therapy: the giant rats tail. J Cancer
Therapy 2011; 2(3): 325-334.

[6] Abbai R, Mathiyalagan R, Markus J, Kim Y],
Wang C, Singh P, Ahn S, El-Agmy Farh M, Yang
DC, Green synthesis of multifunctional silver and
gold nanoparticles from the oriental herbal
adaptogen: Siberian ginseng. Int J Nanomed 2016;
11:3131-343.

[7] Wan G, Ruan I, Yin Y, Yang T, Ge M, Cheng
X, Effects of silver nanoparticles in combination
with  antibiotics on the resistant Dbacteria
Acinetobacter baumannii, Int J Nanomedicine
2016: 11; 3789-800.

[8] Faraha MA, Alib MA, Chen SM, Li Y, Al-
Hemaid FM, Abou-Tarboush FM, et al. Silver
nanoparticles synthesized from Adenium obesum

Voo ledd |YY 0y03 [V¥AY| gl 5 cpdss b | b asliolags

o dd alons Sldie 51 feS 04l sS S sk 03) 53 0 &
SIS Yzl das o 0L cpl g Jbs Jskw 63, 53 ICso
O IS 0 gDy e ol (595 0,8 D)3 8L 2t 65l
YLl @ Bl ol pl ol e (68 s (oiS
Wby dobe 4 o Gl gladhe JbyuS g (i
Oloys 3 idudul Jia, o Klg e Oly3et pl 5l eslizal
- 56 Lo g akd skl Jsbe S e S [YF] 254 0L
25 5 SIS gl i 03 Sl s Sog, 5 (S sl
S o B D380 VY] 550 sleday O BLejs
23 ok Jsigm & @odS g 3 C ooy S s s3laslsl
s g5 0l S o Wl 5 5Ll 2y J e ge Oly il
S, 3 Sl mamen [WV] Wyl 2 Ganel) Jole
Bl 311 Bl 51 b 5 Sl b shu slid oy el
G Ol3n 3 i B sl 55 (K05 Jolo il 5 oo il
Aib adlas cpl 5 b g S slad e w540

[YAY]

leaf extract induced DNA damage, apoptosis and
autophagy via generation of reactive oxygen
species. Colloids Surf B Biointerfaces 2016; 141:
158-609.

[9] Huang L, Dai T, Xuan Y, Tegos GP, Hamblin
MR. Synergistic combination of chitosan acetate
with nanoparticle silver as a topical antimicrobial:
efficacy against bacterial burn infections. Antimicrob
Agents Chemother 2011; 55(7): 3432-8.

[10] Jia Z, Sun H, Gu Q. Preparation of Ag
nanoparticles with triethanolamine as reducing
agent and their antibacterial property. Colloid Surf
A Physicochem Eng Asp 2013; 419, 174-9.

[11] Philip D. Green synthesis of gold and silver
nanoparticles using Hibiscus rosa. Physica E Low-
Dimens Syst Nanostruct.2010; 42 (5): 1417-24.
[12] Ashrafi SJ, Rastegar MF, jafarpour B. Kumar
SA. Use of plant pathogenic fungi Fusarium
moniliforme for biosynthesis of silver nano particles
with emphasis to time. Eur Cell Mater 2010; 20(3):
1-8.

[13] Khatami M, Pourseyedi S. Phoenix dactylifera
(date palm) pit aqueous extract mediated novel
route for synthesis high stable AgNPs with high
antifungal and antibacterial activity, [IET
Nanobiotechnol 2015; 9(4): 184-190

[14] Mishra A, Sardar M. Alpha-amylase mediated
synthesis of silver nanoparticles. Sci Adv Mater
2012; 4(1):143-146

[15] Jing Y, Wang H, Wang Z, Tan X, Song C,
Zhang R, Li J, Cui Y. Interaction between antitumor
drug and silvernanoparticles:combined fluorescence

vv



and surface enhanced Raman scattering study. Chin
Opt Lett 2009; 7(10): 894-7.

[16] Sankar R, Karthik A, Prabu A, Karthik S,
Shivashangari KS, Ravikumar V. Origanum
vulgare  mediated  biosynthesis of  silver
nanoparticles for its antibacterial and anticancer
activity. Colloids Surf B Biointerfaces 2013; 108:
80-4.

[17] Daoud S, Algahtani MAM, Alkhalifah D H M,
Elobeid M, Mohammed A. Biosynthesis of silver
nanoparticles using salvia officinalis extract and
assessment of their antibacterial activity. Int J Curr
Res 2015; 7: 21548-52.

[18] Prabhu D, Arulvasu C, Babu G, Manikandan
R, Srinivasan P. Biologically synthesized green
silver nanoparticles from leaf extract of Vitex
negundo L. induce growth-inhibitory effect on
human colon cancer cell line HCT15. Process
Biochem 2013; 48 (2): 317-24.

[19] Abad MJ, Bedoya LM, Apaza L. Bermejo P.
The Artemisia L. Genus: A Review of Bioactive
Essential Oils. Molecules 2012: 17 (3): 2542-66.
[20] Vijaykumar PPN, Pammi SVN, Kollu P,
Satyanarayana KVV, Shameem U. Green Synthesis
and Characterization of Silver Nanoparticles Using
Boerhaavia diffusa Plant Extract and Their
Antibacterial Activity. Ind Crops Prod 2014;52:
562-566.

[21] Singh H, Du J, Yi TH, Green and rapid
synthesis of silver nanoparticles using Borago
officinalis leaf extract: anticancer and antibacterial
activities. Artificial cells Nanomed Biotechnol
2016; 45(7): 1310-6.

[22] Devi JS, Bhimba BV. Anticancer Activity of
Silver Nanoparticles Synthesized by the Seaweed

YA

OJKA&}\,}}"A

Ulva lactuca in vitro. Scintific Reports 2012; 1(4):
242-50.

[23] Salehi S, Shandiz SAS, Ghanbar F, Darvish
MR, Shafiee Ardestani M, Mirzaie A, et al. Phyto-
synthesis of silver nanoparticles using Artemisia
marschalliana Sprengel aerial parts extract and
assessment of their antioxidant, anticancer, and
antibacterial properties. Int J Nanomdicine 2016;
(11): 1835-46.

[24] Ramar M, Manikandan B. Marimuthu PN,
Raman T, Mahalingam A, Subramanian P, et al.
Synthesis of silver nanoparticles using Solanum
trilobatum fruits extract and its antibacterial,
cytotoxic activity against human breast cancer cell
line MCF 7. Spectrochim Acta A Mol Biomol
Spectrosc 2014; 140: 223-8.

[25] Basavegowda N, Idhayadhulla A, Lee YR,
Preparation of Au and Ag nanoparticles using
Artemisia annua and their in vitro antibacterial and
tyrosinase inhibitory activities. Mater Sci Eng C
mater Biol Appl 2014, 43: 58-64.

[26] Mata R, Nakkala JR, Sadras SR. Biogenic
silver nanoparticles from Abutilon indicum: Their
antioxidant, antibacterial and cytotoxic effects in
vitro. Colloid Surface B Biointerfaces 2015; 128:
276-86.

[27] Basavaraja S, Balaji SD, Lagashetty A,
Rajasabd AH, Venkataraman A. extracellular
biosynthesis of silver nanoparticles using the fungus
Fusarium semitectum. Mater Res Bull 2008; 43,
1164-70.

[28] Vaidyanathan R, Kalishwaralal K, Gopalram S,
Gurunathan S.  Nanosilver-the  burgeoning
therapeutic molecule and its green synthesis.
Biotechnol Adv 2009; 27(6): 924-37.

\ aJL«J’: |YY [PEL] |\‘~QV|%:J| 9 ;,.3;,,,5 L_,'d._.é MUAU}A



	31
	32-38

