Ol Sk eolc oGy (ilng)y - (alc aslilod

S$9) ¥ 0¥9s> TUOLS Lawgi jw (g y 4 00 i 0 58 O 38 gib (el W0 Olwogad (w3
W (S s Jolu

Yoyl ol T grew e plans 15500

Oyl s ¢ codlsl o131 oS cguiin Ay ¢ sl Sy § 09,5 ¢ somigm )| owlids )5
Olnl edgptie (oDl ST oAl crgedon -l o guilih Canmj 09,5 (S5l 508 el =Y

Oyl egeiinn ¢ godluol 03T olsls cagein dxlg ¢ ol 09,5 « S5 5ud conds S bl -V

0]

Ao Judus /7 QA BB 7 P o)lasd /7 @53 9 Cuny 2)9s / axdl

.

2SS

AA/C/) o csbply AA/P/P :allin <dbp

ol g3 50 J S Sl olail 9 (1 brounis Sloguas w03l b Slge ol dudgi (539U 9L 55 pen S a1 (S 1o
S5 A el oo aino 09 yol bl o0 b JoSg0 5 B il OS5 S5 J 55 (g9l 93U 31 B 45 i lgf g0 2l ot -anel
Oy (59— Lo Jolow (4l pow aiiand (2b (6 Joko 50 (il OIT gy (Sl pw (s Jobow (32 (2 3l & 0B WS
9l Olmoguad (mwyyr pol> Sl il BB 39l (o0 Cgmo L0 )0 (b pw yao 9 S po Jolo (rmoguw 9 (o> 0 @iy by
el Hep G2 oS’ Gl pus o Jokw (595 32 (w935 EU olS Lawwgi o (9 &2 00 i 0,85 il 3930 lecd!

L ouls dudgi 0, 0l 3906 Sleadl wus il .og In vitro Cau»g‘l.o}]- Jolis polo gy 30 a8 )5 ploxil iladllao :Lbui’:” 9 é‘}o
Yoo glee O gl ctale oIL-10 s IL-1b sla o oy G ¢ Real-time PCR oSG b g 35 U ol 51 ool
3,5 2Ll e o ¢ 059,500

09— el s 51 gy b olS 3l eolaiw! b oud udgi 6,85 Ol yd il aS old (LS 5 oyl 3l ool Cawd 4y glo assly yassly

o 0 IL-10 olpadl ams (45 oylaw il 331 g P<e/+4) (5 10 o grbaws 0 IL-1b Lol oo (i o5 sl peaS' L 1,
A5 0 Jlasl P<efe0) 508 Lo

9039 el i Sluoguas 1)l ugys Z6 oLS 3l odh yiiws 085 @lyd il Gulions (0l s ol 16 S AR § Euxy
o591 51 (mze @ y9m0 4y TLA10 (45 b oo sl 00l 10 (Gze 0 )0 TLAIb Clecdl oy o 093 ol GidlS connw
Obo30 53 JoSo (59,1 (lgae & Wilgi (oo (onoST ilalllno 31 g 1393l (! 31 oolasiw! Ylosiol b (S5 g ol & a2z gi b .l aidly

D gl (Sl 31 ey § G 03l 50 g oyl

0955 26 oS (el 105 S350 S ol s s(5lS” (S0l

ol i) 095 (Asls pgle 035nIS (o Muwl ST okl (Suypine :asillo oy ST

neamati.ali@gmail.com : 559 »iSJI sy

U @l (2l 5 sy 0,95 5l 114



ohKen o oylans

5 by b oy &l,5 6 bl

4 e Wl oo onzny wnl cnl eela (28, cess
Shge ol 4 (V) 0l Gl Sl SYMS| sl
lojly Sle el iz Bk Oll 590 D90 0 &
2 5 oS e 0 il sl Bl 0,95 4 g9,
Jobo 15 Syt sl 90 crga b 3l Slo (e
2970 4 Ngy (pl W3S (oo Wil o jeim oS (L o
o S5 Ol dhor ) Gl sl by 595 el
Gl o e Sl ST G cnl 4 08
Gowie Sl aiman Wigdee b cdl o bl Sluls
woledl Jole 80 s a5 (g 59k 3 ls Glbie gls
50 9 000 dedo (8L Slahad oy o 5l g 0 Z)
sr ) P ol 4 Ned (o0 0 (SBL e Sl
Py pblS et e b LSS
5 AL Gloys o3yl b ez e Sl wo glag )l
il 05 b (glam loyo 4 Sl SaS eS Coons
Coonl 0,3 IS g6l e gl @ldgl le o
osilly slo 5,15 5 (Slglom Lols o @ ) e
Slp w8 slo loy 5l 0,a (1Y) Cenl 00,5] s
0,5 Sl y3gil el oas ooliil el g b o ooy
ol glo s 5l i 58 ol as colad ol s
Ll qBore s pdy 398 SR 4 Gly o Sl
g7 e sle ok Gl Jld e ol
Jola G el s 5 olends Slge (s5Lul;]
9 > Q"S}] ).....t‘ 2aile uLQ,..” o..\sﬁ O“"') 6L® UAS}M
OF) 5,5 0,3l Conmsglgil F 00iiS S o0 5256
,» (Amaranthaceae) oolgils 5l wg,> zU oL
2l olo 45T 555 oo il Gy 3T aiile yoane S 3blis
slad g0 s @l SO ale Wl Sl 5l g >
Ll sl Sy oted el V00 B Ve gyl g o
728995 4 Jle o o ol S 52 55 5 (20 055

Aol oo (@YU el adg sl aigS cplall e

N @liwl ‘[-QL:/9 Cumy 6,95 disly /Yo

doddo

ond ansbil 5l oL (S solen S ol
b Jobo (sialy g dulps lyis s DNA (glo >
5 Ldsle odid jpame g o) @ e &5 Sl
1S gl B g ple (V39800 mudlyos JSis
Syl 4 Ghls S5 o5 cl gl Al G pgle
e el Blse e el eagad by ey
gl 5l eolil Lt ol lays Jgara sl Lis,
ool 48513 Ay 3)50 Gl by Cur ik
ol 058 5l padlaz b oS Slb s glo Jsbo VoY)
sk b 2T (F) Wedi oo piiie G ) (adsh)
Gy Vel piie Gt glo I, 4 pad o)ly @b
e solad sad 3l | oS Slbre slashe
Jdo a0, &l)d il Brae ax S1.(0F) o,5 snnlin
@ Juysh (1l polazst sla Sy 5l )l
30 97w Sl DYgame adg o Lol cole lgie
o Al 352 ol b wansl ial38l o o 5l g pqlid
13 gl (AY) cwl o dlgs ol a0 lo i
S sl e o da 615k 2 6 IS Sl e 0k
oty & 9 A 2 Sl sle Jske  YO-Y- ppm
SOl (pleand § Sujd olys g ke aiies 5L
Sl Sl g Jobo Coons Sl (g9, p o)
A yls (i oads jle slo Jobo 1o SG3l58 90
oS el 8 ol ool il 45 el gsly g3
@il Jbb 5 el g o S 35 T 5o
Bed (oo S B el e 50 b sl
S dize Jelse @ (Bl gl S Sl iz
slo 1Sly coled 5 (Kb slo ol ¢ alox
ol 5 S ged pse (29,500 o Zishe ol
5 W Jelse 00 O Sl amie &5 () el 2L
ST ogd (o0 Sujglpnsed o Slee 5 <l b Ll

Seogd oo el bl oy o plyie 4 Sl 4z



ohKen g ylans

5 by b0y &l,5 6 bl

Jo 4 Gl e Olagl (s tegtdy Sl
L CDNA ;i RNA oy 4, 5 5 o lull
515 oi plxl RNA Fermentase <5 ;I eolawal
ok Olyess ow,p cg> Real- time PCR SusS
2 Fye slo o3 olye 4 IL-1b 5 IL-10 la o3
b PCR plxl (oo (g, 0l o035 oslital Lol
b Sl 8 iBas sla ()5 e (S Sl
Sl sl (sl S 5l s bl )l
4 g oud drloo g (55 o3l HgS5s Lawgs &S Wb (o0
Glyceraldehyde- -5 055 o J10s5 (g00e jlade S
o GAPDH (@3 phosphate dehydrogenase)
A al Sldgl it glo cdale s ol Lo glls

(Vojlads Joaz ) o ad Sk ps s 03 olgie

o2y (Jlgi :(V)eylels Jguor

Gene Forward 5—3 Reverse 5—3
GAP | TGCTGGTGCTGAGTA | GCATGTCAGATCCAC
DH TGTCG AACGG
IL-bl | GCTTATTACAGTGGC | GTGGTCGGAGATTCG
AATGA TAG
1L-10 TGGAGGACTTTAAG | GATGTCTGGGTCTTG
GGTTAC GTT

Sabol 3dGT

oads e Hep G2 slo ok o olod! s &l il b
097 E0 ol Sl e Ghg) 4 0l s 0,8 0,35 L
O 0529 (o) 2 5 0085 Jlard slo sk b anlie ;o
56T 9031 9 SPSS 1581 o5 51 o aidly o s sxe
oolizwl ANOVA (one-way) ad,b o uib)lg
) LSD 55, b b (o Sikee anglio o1 5l owy oyo 5

5 cd,5 sl (significant differences  least

s asF L s clabre gl 100 bl mla

oaxdly

IL-10 9 IL-lbu) UL.; ulj.....u w.fbb.a u_>| 5o
285 8 oy 090 Jles Hep G2 sla Joboo yo
Xy i 0 Ol & ol gl Jelb sla il

L s oo Hep G2 slo Jsbo o IL-1b iyl

U gl 2l 5 sy 8,9 8l 1 F)

S 2910 5 (ShoP s ol 5 (S e b
(A. SpInosus ) 455 aS s 9bar (VF) col aieds)|
Sl Fie b (Kidsw 5 Gom slo Golem Loy o
&9 2 03 ole sgkie 4 olS ool Sl nl 4 (V0)
il 285 1B gy 990 0 Sl s slo Jobe
@ Somd o Glby Sueglie APl 4 a2 b el
ol S el laietils 256 il gl ey
Olee O czge a5 wam Gl wo Jlss
G gy Wgd (o Gl sl Joho Conlis
Gyl @ s Gl lo ok Cuglie oo
S & Jobo 0l Gly gl L0l5 4 pnie olord
plo 00,85 o sloyd Sloladl oSl a0 g gl 4
@Sl SN L L 55 slagls anwgs 5 Bebod o
e e Sl )93 n o3k Sueal IS
Gl A 5 xeeb sl 00518 5 DY sae f oolil
oo psbite 4wz sle ployp ol Gl b ]
eor S onl gl Bas ol aldly coeal b
b9y 4 endiie o)k D3l Skl wo Slogas
a5 Gl lo Joko 59, 2 09> gl ol Sl e
sl
b9, 9 olge

bl ye slo 03 Ol 2 0y 3 g3 oy sl
ok 03y ,0 1D Solzul 5 Ve Selanl Sl
Lls Jsbo Invitro Lul,s e (Hep G2) s oyl o
Yoo oldgl YeegVer O pg/ml gle clale
5 JraS e 4 S8 G adlsl 4 YO em S
5 Sad jles IS5 L S0 g DMEM cuss” laee o
o S @S 3l b Jokw el FA clidS 5l o
JERS

High pure <5 jl eolical L RNA #l,5cl
5 o0d plail o855 (ol USS9y ok 5 Roche los
olfws 5l eolatul b oads zl 5wl RNA clale ew



ohKen g ylans

5 by b0y &l,5 6 bl

e sl sl 03, job 4 Gt liond 5 (S5
Ol segs o5 58 (oo )18 eslitul 3590 (g3l 3950
055 i )90 Sluogas b &lydsil 4 o3l o 06
e Ygors 395 (sl Ghg) cnl el cnl b okl s
5 Sy bz Gl g9 b & izes g 0Ly
Gy ol 3 ol aiies Sbylas o) Slogage
boe b 55l g abho 4y ojie iRl by, SO
azs Job 10 .(VF) o,ls 0ezg I )350 adgi (gl )
s 3 (6 ke 45T el 0l ools lid @ilndS gl
pobo V) bo Sl 5 (lalS abex 51 ((Sojglsm slo
5 () b 2,8 (V) b yess (08) b 6,55T (VA b
) Sane 58 sl e (VT) willgs o Ll sl Jobos
s i il 4 alal e cdb Bk
Ol 4 Slydgil w (Soielom lie gyl il
9 WSS (oo Samd ) po e S ST 5 5l s
Ceodw b blaylis sl i) jo aldgl oS Jjs0 yo
Jsb 5o Sl sy Jaome Lad> i ooliiul (Ll
L oldgl adgs (VYY) Conl Lol &340 imgn o],
el 2 S (soter 1o oo GlalS 5l ool
oS A 4 ol o ol ol 51T o)l (Sajslen o
Lo b )5k (ol olisS oy ploy woaasyo
Sgad 0)Lal VL Lulidie )3 adei Hlle azis 1o g Cawj
olas G,k 3l ol Olydgl yiw cwl pn (YF)
Joily s ol slo Cudgazme 9529 L olS o
S e gy 4 S (6 pSeiar sblie 5 4z LB
olazdl el el ol ol b YD) wsl o o34l
bt sla og) Gk 3l enel cuws 4 Dly3L L Fga
(V7) 03,5 Caole) addg (hg) ool oliie b (S03d
P9y Olye 4 Sz sS sla wlide )3 w5l s (95U
ooy 5 (YY) 09l oo eolal &lydeil i (6l &,
S eolinal 990 GlalS (S p 558 D)3k g e

(YA) 86,5

Fold change

Yoo ublsbuujycbowjowﬂyo)mu‘)oyb

il mals s Sae g 590 4 dtly O ygo 4 Jgeg,5000

() o,les Hloges ) (P<e/+ v V)

ool Lo HEP Go slo Jobow jo IL-1b (o5 ()l Dlpsd Y jloged

o Shdgbyd (o S S Voo Ve B sla il
30 g B yaetessr . Amaranthus CruentusolS 5l ools i

A3l (o Py mha

g 1.5
; "E 0.5 % & “ ,////
8 |\ 7 % % 7
£ 8 0 50 100 200
% |f»ﬁIL-1b 1 |0.51773|0.48882|0.97352
(V5

Concentrations (pug/ml)

2V oSl 0 ole Slss) Jol> sl axdly
V- UL; as sls ul-“ AW )Lo_., Hep Gy e J}lw
S cos Hep G2 sl Jghor j0 Ve 0nSe) il Gleadl
ol gl pixe Dyge 4 )3l cdale ol L

(Y loged) (P4 0) cl 00,8 oy

Jess G2 HEP (glo Jsko 5o IL 10 15 ol Sloasis Y loges

sl o Loy o)F 9,5 Yoo N ee e gla bl b ous

S e Amaranthus Cruentus o5 5| ool yiw o,

P<./-0 g 50 o sine Byae g P<./ .y zhw o o g

Sl o
§ 3 N %k %k %k
§ 2 2 i =
2 NEERNER
[e] 1 >
A N\
'ﬁ 0 50 100 200
?..’ = L-10 1 1.91662/1.79331|2.33013

Concentrations (ug/ml)

Sy 4l 9 Sy
Al s 4 3 Sldel oo S slas )8

sl anld ol J 0w b gl 08 4 paxie

U bl 2ll 5 sy 0,9 5y /Y



ohKen g ylans

5 by b0y &l,5 6 bl

Do 30 & Ay B 035 m s (G05u p 0
“505 PCR d),’a )‘ su.>| » 05>LC o)..f
AW oé‘b ul-AMJ s&a&bﬁf Sldlas 9 wWﬁ;w‘
5 o) Sldl Giels olss 5,k Sl eys Dly35l aS
(T0) W)l (e Fl o S s

n Lyl o gl adlas o 5)Ken 3 Schechter
Ooge Cailayd b SG5)T eled a5 w558 camline VIVO
ol 50 0sd oo Sl Sl Joke seugl el 5 wS
Oes 0,85 Glo Jbs gl a5 098 o csalie owyp
V) &S Jlosl 1, el s &1 ol lSe

P ABS Do sl Giagh ;o b aiS 4 jshiles
oLS 5l e i 0,88 Ol,3gil bl ws Ol Sl ase;
Jobo aly 10 293 Golee ISl Glydgl (ol alisa
as lpl ol gragh el asls glb s b
Syge oo9y> gl obS 5l ead wdgi 0,8 Sidel el
Rl Y g ) Jlged @ dzg b aS wl 285 I8 )
Hep G2 Jsko 03, p 1) 055 Sl as 56 &340
ol ol 9 IL-1b Cledl o i o35 ol p0lS' L
dwolio ol 08,5 Jleel IL-10 Cledl s0isS g (45
9 ) Sl by, A ead o 6 oyl Ll )dgil
6Lb oé) )| LS)L....MJ 4...1.(: » @LQ.J‘ KW= f‘ 6‘)& @L.M
il oo oo
Lgslo)gé 9 P

B o)l bl )5 ael LU 5l 7 e pol> dllis
olKails comdigu o)l bl I gommiily lans 1500
09,5 Jiwy 3l ufiore ASL oo dguiie oDl olﬂ

W bl 2l] 5 sy 8,9 sl I ¥Y

&l 05 Sl LUlss odind i el Wl
it slo S stew sl Lol et gl ol
SIS gl a5 G 1 ] o
ol imen g ab cdslie [L-6 mlaw ol 4w
o, Oldgl Jlel 5l L IL-6 zolaw o olie
sl Jolo lawg ool adgs « IL-6 (V) 50,5 saliw
Gl s 5o a5 Cool b cedlig b aloxr 5l alise
0 TL6 s gy il il o e sl
g Coghe waml cde w0l Sledl slo paSTy s
Sl ol caely ol () (YAX ) 068 g0 0090 (sl
Sk by 09h (oo alidee gla gl Seotnns
Copl s 4, ol oW anle b Ll
V) oo wSgileg,
Ag-np Jkdl s j ¢ ol Kea 3 Nadworny
239 (M) Cewgy Eilops )3 1) s (g o i
So 0 g 3,5 gy p (FT) Ll (slo Conngis]
STy 50 W5 (oo g cnl el b (029,80 02 00l
OieeS! glo 455wy S s SHE) Jgau L
T S e ) S oSy ROS) 250,
o590l 0ol plowl Slalllae 4 azgi b el JLySL
b o) (YL o> & s o @3 255 b )85 351k
25 @ o e el gl abde LB azgs
0 o 51 (S el sy ol (VYT w5l Ll
5 655 ot o Collad Sy o Fiies 0, <l dgil 45
01 59,55 ;55 B (e ¢ 0)& D)3 IS (poe 5
sl 5 oS 1y IL_1b 5 IL 12(TNF) ;505
w adlg oo g () 0isS e <l 1, Ll sl sl
sl Caibge ol Sloall pleys sl (Sloys il lsie
Se ) St (eied (T7) WS 13 oslital 5)90
9y S ol 5l Hrb b a5 Sl odzy g
sle o35 50 eolatwl gl o, lyd gl o leye wyas

356 e 31 gy oyl b el 05,5 ) S ges



ohKen o lans

S by b oyds s gl bLS

References

1.

Nazeruddin G, Prasad N, Waghmare S.,
Garadkar K, Mulla 1. Extracellular
biosynthesis of silver nanoparticle using
Azadirachta indica leaf extract and its anti-
microbial activity. Journal of Alloys and
Compounds. 2014; 583, 272-277.
Szymanski MS, Porter RA. Preparation and
quality control of silver nanoparticle—
antibody  conjugate for use in
electrochemical immunoassays. Journal of
immunological methods. 2013; 387, 262-
269.

Makhdoumi P. [Evaluation of
carcinogenicity effects of new analogues of
selective COX II inhibitor in human liver
carcinoma cell line; Sep 4-6. Mashhad:
Mashhad University of Medical Sciences.
2012.

Mujgan Gurler AC, Koc DO, Ozdemir AA,
Ekizoglu I, Altay M, Degirmencioglu S.
Serum visfatin levels in patients with
subclinical and newly diagnosed type2
diabetes mellitus. Acta Medica
Mediterranea. 2017; 33: 197-201.

Klein CA. The metastasis cascade. Science
2008; 321(5897):1785-7.

anti-

6. Noori Daloii M. Medical molecular genetics

in the third millennium. Tehran: Samer and
Nashre Akhar Publishing.2009.

Sharma VK, Siskova KM, Zboril R,
Gardea-Torresdey JL. Organic-coated silver
nanoparticles in biological and
environmental conditions: fate, stability and
toxicity. Adv Colloid Interface Sci; 2014;
204(5):15-34.

Lee B, Duong CN, Cho J, Lee J, Kim K,
Seo Y, et al. Toxicity of citrate-capped

silver nanoparticles in common carp

10.

I1.

12.

13.

14.

15.

(Cyprinus carpio). Journal of Biomedicine
and Biotechnology. 2012; ID: 262670
Matzke M, Jurkschat K, Backhaus T.
Toxicity of differently sized and coated
silver nanoparticles to the bacterium
Pseudomonas putida: risks for the aquatic
environment. Ecotoxicology; 2014,
23(5):818-829.

Wong KK, Cheung SO, Huang L, Niu J,
Tao C, Ho CM. Further evidence of the

anti-inflammatory  effects of  silver
nanoparticles. ~ ChemMedChem ,2009;
4:1129-35.

Marco E, Bianchia Angelo A,Manfredib A.
How macrophages ring the inflammation
alarm. PNAS. 2014; 111 (8): 2867.
Nagajyothi P, Cha SJ, Yang 1J, Sreekanth T,
Kim KJ, Shin HM. Antioxidant and anti-
inflammatory activities of =zinc oxide
nanoparticles synthesized using Polygala
tenuifolia root extract. Journal of
Photochemistryand Photobiology. 2015; B:
Biology; 146:10-7.

Jeyaraj M, Sathishkumar G, Sivanandhan
G, MubarakAli D, Rajesh M. Biogenic
silver nanoparticles for cancer treatment: an
experimental report. Colloids Surf B
Biointerfaces. 2013; 106: 86-92.

V, Havranek P, Ondrej V.
Morphological ~ analysis and  seed
germination of  Amaranthus  Cruent,
retrofluexand their hybrid. Plant Soil
Environ. 2003; 49 (8): 364-369.

Luminita David, Bianca Moldovan,
Adriana Vulcu, Liliana Olenic, Maria
Perde-Schrepler, Eva Fischer-Fodor, Adrian
Florea, Maria Crisan, loana Chiorean,
Simona Clichici, Gabriela Adriana. Green
synthesis, characterization and anti-

Lanta

N @liwl :(QL__I/y Ccumy 8,95 sy [ VF



ohKen o lans

S by b oyds s gl bLS

inflammatory activity of silver nanoparticles
using European black elderberry fruits
extract Volume. 2014; Oct 1 pg 767-77.

16. Makarov V, Love A, Sinitsyna O,
Makarova S, Yaminsky I, Taliansky M,
Kalinina N. “Green” nanotechnologies:
synthesis of metal nanoparticles using
plants. Acta Naturae (aHrIOsS3BIYHAS
Bepcus), 2014; 6.

17. Govindaraju K, Basha SK, Kumar VG,
Singaravelu G. Silver, gold and bimetallic
nanoparticles production using single-cell
protein (Spirulina platensis) Geitler. Journal
of Materials Science, 2008; 43, 5115-5122.

18. Scarano G, Morelli E. Properties of
phytochelatin-coated CdS nanocrystallites
formed in a marine phytoplanktonic alga
(Phaeodactylum tricornutum, Bohlin) in
response to Cd. Plant Science,2003; 165,
803-810.

19. Lengke MF, Fleet ME, Southam G.
Biosynthesis of silver nanoparticles by
filamentous cyanobacteria from a silver (I)
nitrate complex. Langmuir, 2007; 23, 2694-
2699.

20. Rautaray D, Ahmad A, Sastry M.
Biosynthesis of CaCO3 crystals of complex
morphology using a fungus and an
actinomycete. Journal of the American
Chemical Society, 2003; 125, 14656-14657.
21. Kowshik M, Deshmukh N, Vogel W, Urban
J, Kulkarni SK, Paknikar K. Microbial
synthesis of  semiconductor CdS
nanoparticles, their characterization, and
their use in the fabrication of an ideal diode.
Biotechnology and Bioengineering, 2002;
78, 583-588.

22. Anshup Venkataraman JS, Subramaniam C,
Kumar RR, Priya S, Kumar TS, Omkumar

N @l '[Eiﬁ/9 Camy 8,9 sy /¥

23.

24.

25.

26.

27.

28.

29.

R, John A, Pradeep T. Growth of gold
nanoparticles in human cells. Langmuir,
2005; 21, 11562-11567.

Namasivayam S, Jayakumar D, Kumar VR,
Bharani R. Anti-Bacterial and Anti
Cancerous Biocompatible Silver
Nanoparticles Synthesised from the Cold
Tolerant Strain of Spirulina platensis.
Research Journal of Pharmacy and
Technology, 2014; 7, 1404-1412.

Khan SA, Davidson BR., Goldin RD,
Heaton N, Karani J, Pereira SP, Rosenberg
WM, Tait P, Taylor-Robinson SD,
Thillainayagam AV. Guidelines for the
diagnosis and treatment of
cholangiocarcinoma: an update. Gut, 2012;
61, 1657-1669.

Vijayaraghavan K, Nalini SK, Prakash NU,
Madhankumar D. Biomimetic synthesis of
silver nanoparticles by aqueous extract of
Syzygium aromaticum. Materials Letters,
2012; 75, 33-35.

Hamilton JA, Anderson GP. GM-CSF
Biology. Growth Factors; 2004; 22:225—
231. doi: 10.1080/08977190412331279881.
(PubMed) (Cross Ref).

Ahmed S, Ahmad M, Swami BL, Ikram S.
A review on plants extract mediated
synthesis  of nanoparticles  for
antimicrobial  applications: A  green
expertise. Journal of advanced research,
2016; 7, 17-28.

Korkaya H, Liu S, and Wicha MS.
Regulation of cancer stem cells by cytokine
networks: Attacking cancer's inflammatory
roots. Clin Cancer Res, 2011; 17:6125-9.
Schoenborn JR, Wilson CB. Regulation of
interferon-gamma  during innate and

silver



ohKen o lans

S by b oyds s gl bLS

30.

31.

32.

33

34.

adaptive immune responses. Adv Immunol.,
2007; 96:41-101. (PubMed).

Tan J, Wong KK, Ho CM, Lok CN, Yu
WY, Che CM, Chiu JF, Tam PK. Topical
delivery of silver nanoparticles promotes
wound healing. Chem Med Chem, 2007,
2:129-136. (PubMed).

Jin S, Tong T, Fan W, Fan F, Antinore MJ,
Zhu X, Mazzacurati L, Li X, Petrik KL,
Rajasekaran B. Et al. GADDA45-induced
cell cycle G2-M arrest associates with
altered subcellular distribution of cyclin Bl
and is independent of p38 kinase activity.
Oncogene, 2002; 21:8696-8704. Doi:
10.1038/sj.0nc.1206034. (PubMed) (Cross
Ref).

Zhang HS, Gavin M, Dahiya A, Postigo
AA, Ma D, Luo RX, Harbour JW, Dean
DC. Exit from GI and S phase of the cell
cycle is regulated by repressor complexes
containing HDAC-Rb-hSWI/SNF and Rb-
hSWI/SNF.2000;10.1016/S0092-8674 (00)
80625-X.

. Yang JJ. Mixed lineage kinase ZAK

utilizing MKK7 and not MKK4 to activate
the c-Jun N-terminal kinase and playing a

role in the cell arrest.
BiochemBiophysResCommun, 2000;
297:105-110.

Wilkinson LJ, White RJ, Chipman JK.
Silver and nanoparticles of silver in wound

35.

36.

37.

dressings: a review of efficacy and safet;
Published Online: 2011; August 16,
(20.11.543).

Tian J, Wong KK, Ho CM, Lok CN, Yu
WY, Che CM, Chiu JF, Tam PK . Topical
delivery of silver nanoparticles promotes
wound healing. 2007; Jan; 2(1):129-36.
Bianca Moldovan, Luminita David, Adriana
Vulcu, Liliana Olenic, Maria Perde-
Schrepler, Evafischer-Fodor, Ioana Baldea
Simona Clichici, Gabriela. AdrianaFilip In
vitto and in vivo anti-inflammatory
properties of green synthesized silver
nanoparticles using Viburnum opulus L.
2017; fruits extract.October, Pages 720-727.
Schechter PJ, Bhol KC. Topical
nanocrystalline silver cream suppresses
inflammatory  cytokines and induces
apoptosis of inflammatory cells in a murine
model of allergic contact dermatitis.
Volumel52. 2005; Issue6 June, Pages:
1235-1242.

N @liwl ‘(QL__I/y Cumy 8,9, 54 [ ¥F



LSen 5 lins 05 by b 0,8 &l 5l bl

Evaluation of the anti-inflammatory properties of silver nanoparticles
synthesized by the Amaranthus Cruentus plant on liver cancer cells

Dehghan S ', Neamati A™, Ardalan P 3

1. MSc of Biochemistry, Department of Biology, Mashhad Branch, Islamic Azad University, Mashhad, Iran

2. Associate professor of Physiology, Department of Biology, Mashhad Branch, Islamic Azad University, Mashhad,
Iran, neamati.ali@gmail.com

3. Assistant Professor of Chemistry and Physics, Department of Chemistry, Mashhad Branch, Islamic Azad University,
Mashhad, Iran

Received: 23 April 2019 Accepted: 22 Jun 2019

Abstract

Background: One of the important aspects of nanotechnology for use in biology is the production
of nano materials with controllable size, chemical characteristics and dimensions. It can be said that
the purpose of nanotechnology is to control each atom and molecule. It is now known that
nanoparticles are capable of destroying cancerous cells without side effects on normal cells. Liver
cancer is the fifth most common cancer in the world and the third most common cause of cancer
deaths in the world. The purpose of this study was to investigate the anti-inflammatory properties of
silver nanoparticles synthesized by the Amaranthus Cruentus plant on Hep G2 liver cancer cells.
Materials and Methods: The studies in this research included in vitro experiments. The anti-
inflammatory effect of silver nanoparticles produced by the Amaranthus Cruentus plant was
evaluated using the Real-Time PCR technique and assaying the expression of IL-1b and IL-10
genes at concentrations of 50, 100 and 200 pg/ml.

Results: The findings from the gene expression showed that the silver nanoparticles produced by
the Amaranthus Cruentus plant significantly reduced anti-inflammatory activity by decreasing the
expression of the IL-1b pre-inflammatory gene expression at the level of P <0.001 and increasing
the expression of the anti-inflammatory IL -10 meaningful at the level of P <0.001.

Conclusion: Based on the results of this study, silver nanoparticles of the Amaranthus Cruentus
plant have anti-cancer properties, and the expression of the gene leading to inflammation, IL-1b,
decreased meaningfully. In addition, there was a significant increase in the expression of the IL-10
gene. Given these features, it is likely that the use of these nanoparticles, after supplementary
studies, can be suggested as complementary data in the treatment of cancer and could have other
biomedical applications.
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