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Abstract:

Background: Nanoparticles are effective in treating the cancer disease due to their
antioxidant, Antibacterial and the ability to produce toxicity in the cancer cells. This study
aimed to evaluation of cytotoxic, antioxidant and antibacterial effects of zinc oxide
nanoparticles synthesized by Amaranthus cruentus.

Materials and Methods: This study was performed in vitro. The cytotoxic effects of
biosynthesized ZnO nanoparticles were evaluated against the cancer cell line MDA-MB-231
and the normal cell line HUVEC by MTT assay. Also, antioxidant properties of these
nanoparticles were evaluated by assays the DPPH and ABTS. Statistical analysis was
performed by SPSS software and one way ANOVA. Antibacterial activity was also
evaluated by the disc diffusion method on the gram-positive bacteria Staphylococcus aureus
and gram-negative Pseudomonas aeruginosa.

Results: The result of MTT assay showed that ICsy was about 32ug/ml in 48 hours after
treatment of the breast cancer cells by nanoparticles while the viability of the normal cell
line was 94% in the similar concentration of nanoparticles. The results of the antioxidant test
showed that nanoparticles at a concentration of 1000pg/ml were able to inhibit 50% of
ABTS free radicals, but they exhibited a slight potential for DPPH free radicals inhibition.
Also, they had an inhibitory effect on Staphylococcus aureus and Pseudomonas aeruginosa
growth.

Conclusion: The results showed that ZnO nanoparticles biosynthesized by Amaranthus
cruentus can have antioxidant, antibacterial and anti- cancer activities.

Keywords: Zinc oxide« Nanoparticle, Antioxidant, Antibacterial, Anticancer, Amaranthus
cruentus.

*Corresponding Author:
Email: neamati.ali@gmail.com
Tel: 0098 915 504 6940

Fax: 0098 513 843 5050 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, June, 2020; Vol. 24, No 2, Pages 133-141

Please cite this article as: Behjati-Moghaddam M, Neamati A, Yousefi-Rad H. Evaluation of antioxidant, antibacterial and anticancer
effects of the Zinc oxide nanoparticles biosynthesized by Amaranthus cruentus L. Feyz 2020; 24(2): 133-41.

VY'Y



http://feyz.kaums.ac.ir/article-1-3877-fa.html

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

Amaranthus cruentus L. jug 3 g oL daw g3

Y *y \

iy i ¢ Fasd e ¢ pdin fngy Lo
1AM
oben Bloys 53 Glb p Slad sh 53 Coros sloml U155 2l AUAT (Gl BT ol g5 Jdsa D356 1B 3 iyl
oS g odd i (55, AnST S350 b ST 5 SIAST ST Jhor S SIS s canllae cpl 5 SBds s 3
A3l Amaranthus cruentus L. s 5z
035 535 2 535 eS| D5 $U S S gy 5 glaie 4y A plonil INVItro o) gon 5 o 20 andllae cpl 5o (59 § Slgo
@ 58 O3l ol SIS ST Jolgs Ad esliwl MTT 04051 5l HUVEC Jb g MDA-MB-231 by 0l J ok
AL 9y 2 O5shs Sas by oS 4 5 b S AT Cools (235 15 o 5,50 DPPH ) ABTS (glad go3l Ko
03a51 5 SPSS Ji3lp 5 b 65Ul SIUT o3 8 Gaste Lish i il ulisesssm oo o8 5 pmslssl s sS shdlin] Sta o S
A el 6 by il T
O s 2 p 85 S0 YY 350 i Olb o Jshes (sl 93 580 Sled 5 dny sl FA s 1, ICs9 MTT O3] 4o i W
2 O30 sl Ol SIanST ST Oga3T s 3 g Loy AF ol Ol (Sl j Jsho 035 sl wlie Clile 3 oS Jl> )3 503
Sl Hlge 15 (oS U1 Ll s ABTS 05T sladlSialy 51 doys 00 Hlge 4 538 ad e o 85 Kn Ve clile
lisessgn 5 pusissl S S shila) b ASG My s55 2 Sl Sl D3 SE ) oeenes .k,0s DPPH si50
Ko g s il
(SIhemST BT cds slyls Amaranthus Cruentus ol hwg jw is, 4 oddjew S5y deeS| b3 56 18 ™ dorts

oud i (59 saeas! I3 gl (Al i g (3l fiSs (T ¢ Shasias! SOT S (a3

ol b s 5 2l SL ST

37 g6 oS Ol s ol AU AT OIS ST (55, AmST ()3 56 1SS BT 51g

VWYY Olie Y44 55 5 508 5 (Y o el LC)LRJ St 0395 (A3 (R — ke aaliols g

SeS1 O30 29 Sl gl o gas 3 romes
S350 ¥] ol s @1yl SLE,1E L sbdle s 58 s
oz 31l Ol w5 L len Olajs 53 (53, ST
695 AeST O3 HL el 45 S )5 eslizal 3,90 ate O
903 Sl ol Ol 5o 545548 5 SN sle pll W5 g
[f] 6,8 O F ealial 2,50 Jsge lopnsa 5o o
035 351 L uy ST O3 86 45 Wlesls OLES lanesls
s 53 5 (ROS) 5581 Jld sl S a3l o Zn°
Ol Ol jys ol pdglie o550 [O] Lgd o g S o
2 4B S, o (Al der (5 Mo &S el Gl y3 e
Bl axsls olpen 4 ) 4l SO KIS e W) ol
e 53 5 42,008 alasl, (8L Jlisa Ol cnl by
boaberd 5 S slapes Obe 5 [F] Axea 55
B Sl ol &S o M 5 eslizul 5 YU slaay
S5l B, (Sl peos sl AY] Ksd o asmecans
O3t Mg gl K5 o 45 ol o b 5 sy daa b
3 g oS [8] 5,5 Sl eslil sy g0 s has 4 s
5J5355 5 WT 63l Ojee ool s g by G105 (51,1

vt

G bl gl 5 s 3l 48 Jle ki Job o

o3l 390 Jla clad I8 51 (gl 28 ib Wsw (545 AT

4 U5 oo 2SI ON3EL ol dlex S [V] el 0y

S A0 cld ol Sl b YL plerd g5lL

L) 6 SUAS cools 5 Ry 15 5 30 f Ogsle g A VL

)bl 5 1, Sh3El (pl Fie sea> Ol &S 58
Y] el 038 a0l anil 5ile 5040 5 ALLe jans

csolunl 31T o813 caguiin 331y o subihiiamm j 59,5 «(soudign bl gulis 1S .}
Ol cxguine

cdgudnn o golunl 15T 2SS dguiuo 3519 ¢ gwlidhCammn j 29,55 (558090 jud Jluils ¥
ol

oYl 31T ol8i1> (dguine 319 o suolishsCamm J 295 ¢ gouidsgns 2l suolis IS ¥
Olpl agiio

tJohus aximsgs ¢, 3l *

sl j 09,5 pole 2SUasl> sgden ool ST ol&isls

COIPAEYD -0 - 1ougi)ys <9100 FFAF. 10al5
neamati.ali@gmail.com :SagP3S) Cuny

1PA9/P/ 1 300ed dispdy A6 VFAA/P/D 10l A6


http://feyz.kaums.ac.ir/article-1-3877-fa.html

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

e 1899S35 50 S o 5 b SL BT SlAST 2T

Aojs g sphie okl o5 Dl gy Sl oK
(Fok 0y p sl 1l s V0] 55 8 o el 05 slad s
Wy LSl 5 S 4 A e Gl AP gl
Ky 5l eslizwl b ad g Sioles b3 S Ll Jolu Ov e
5 05l sSSl ol Y 51y o el 5L g5 oY 5 o Oy 5
boosb o b e 4 b S 51 Olebl
3 PYIO XVY NO/P) uy deST o350 5 il slaclals
YAl g s B L) Salr 2 4 (R 2 055 50 VYO
GLol MTT Jloes 51 aKala 51 &G0 4 00 gl 531 sl
Kds osls I3, a8l 50 cole ¥t 4 by e A3
Slal DMSO s Ko Vor 0l 4 K, alss 31 aw
sy 1Yl oaws i eslizal b ze gl OVE s e s S
0Ll 0liy duo s s LS okl (Stat Fax 2100, Germany)
Lol 555 oled gt &5 JAS Glad g b ammlis )5 Lad sho
b e Dot Gl s S el oy B O
Sages A s 5 238 el 350 5l gl p IS
ICs0 0 KaS b & ad s MTT §o5i 51 Jool> s
LS hws  sddme gy eS| D36 I Ale)
e daoy3 00 OAS 4iS w5 Amaranthus cruentus
ol Gz 55656 gl (335 o a
Sl 53 s AeS| OBEE SSI ST S
DPPH (s,

o ook 4 Merck, Germany) DPPH {5051
sy ol Cilu ObLSS GleSIET s S
dsb 53 &5 wlpays 25 SIS, ¢4 % Jsbl ,» DPPH
b dSsly ool s 1) Gl ks oy 2l (e gl OV 7 ga
Gl ol gl 3 8 e Dl 5 Aas on S5 BlanS T ST 03l
3 dgen K 5w SRS U OW g Jgb s O
OFs pals pl 4 g b WS (s ki 25 & G158
w8 Sl V]38 nn 1) Jn, s esle GlamST ST 505
A V88 53 DPPH ¢ 8 e \ DPPH JSisl; J glows
FY/O 5 \YO YOO O00) ilihe glackle s Jo JgbI
Jgbons 51 sbms Comad b 5 4 933 56 51 (oo o p 555
o5 b 4l Ve ey dlwe cpl w3 8 b e DPPH
S s GBI sles 55 4ids ¥r e 4 g LS bglses Sl
35 b 5, SeINl sl OV L3 O Gl e 2 S I8
Merck, ) BHA) Jgpl omSssder Jig 5 s
JS Olgea jhie Of 31 5 cute d S Olgea (Germany
ol s B eslial (55 denST 6350 Codlad b anglie o ki

Y o sled V¥ o5 [VF44] L5 5 sl 5 | b asbolegs

Glglp polie s g2y Joay pioeen [V0] ol e S ol
il s 4 530 olS ol ek g M 5 La sl 5 (b il 5T
bl sl S 5 ol plas VYN ] Al 25T SIS,
At sl s B sl 4 LOT has 5 B sbos
@lgn 238 o0 5350 Glolp psls A5 4 e 45 sl e
Lgd o bdghe 5o sl LI, LS5 gl o«
Ol 4 OIamSI BT 5 g pae [VFAY] 2l 6 Ol 5T
LS 5ol dGsly e sl 05,45 2l S
SISl wmd )3 t3d g Ol AT b 03T S 20815
Gole bul o okl ol (e Gladshe 4 I3
Bgls O g 3 (5K 53 o L BOIAST ST 53 S o0
0 ASENs 53 5 VWA Jlu 5 45 o o addllae ol 51 s [VF]
) o b plosl dgde Aoty okl a3 o &Ksls alb p ke
35 2eS1 D356 Sl s 5 b ST (Sl S
b Ol Jobo 03) 2 s S gl oS by eddr
s Ob oAy JWswl Juy s (MDA-MB-231)

>3 HUVEC)

by 595 9 3190
S S gy 5 s S

s SN sl byl Jele ads s
IRJAU.MSHD.REC. o,k 4 &M a8 5 cqle,
o | g Ol 35T olKkils SN axS 31 1397.073
S ok 03, (ragn adlae ol el (gl el
Sep Sliis S 5l HUVEC Ju,; s MDA-MB-231
i8S how ;3 MDA-MB-231 sladsbe aé 4y dgie
sbdsle 5 (Sigma, France) DMEM aws,s Vv lS
Sigma, ) RPMI s s \+ JlS ¢S b ;s HUVEC
\ml , (Gibco, USA) FBS ‘yml s (France
05,55 (Sigma, France) spsbs s sl = ke iy K g 551
23 9 KA sy CiS Johu S o pasne T25 sl
Aoy A Cugby ol § Sl e YV L) Ll CO, sl 5l
sl L3 8 IS (s 0 amSles oS LS
MTT s 3l 5y S Ofdsl Comm JI )y
sl ek gladdw s .as eslie! (Sigma, France)
Ll bk gios 50555085 Sl g 0 51 Jans 55 00515
sldhw S opl dips e S5 Ok, gladbe S
DMSO 5 Jsbsnpsn! Jo ST cdd 5 s K,
5 ealinul b &S amea 04d Jo L6 (Merck, Germany)

\YO


http://feyz.kaums.ac.ir/article-1-3877-fa.html

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

,)las b g edddd 5 (55, ST D3 G0 o5 Kwlhd Clad
e p 8 6 S\ Al s Amaranthus cruentus L. o8 o
e p S s SL 5 (P.ACIUGINOSA) /sty i pwliso e
SLEl 5y 5l sl b (S.AUIEUS) o iy s/ pw 508 sluslow!
NF st 3330 S5 am 53 BT O gin Jgn lasee 55 (Ses
T e P ey T R S
Jo Je sl Slp 55 sl AP s il 09 Sen S
B S o Oglg SHpdS L e oppdS S
Ot fge b G55 pUASY gl g s £ OLS
g3 el YF Sde 4 w6l 5 LD osls i g S BT
Ychl b b oS 15 S Sl s YV LSl
S35 2 Nkl ol b g 4 D350 Sl e 0 S5 S
3 YV LUK s Sy s esls IS Sl el
dry 23S I el YE S 4 (5l lal s s ol B sl
3Ll b fo s e Jool A3 e dla la Dok ol 5
slohbsl Wb cgr V] W G Seilul iShs
el (S A SKws (S S ol
..\a_:,f eslazul (Qals Ol gow)
Losls g bl 56T 3y,

5 HUVEC glade gl do)s amlns sl
S5 eS| S35 SlamsST 3T el s MDA-MB-231
w2 s Amaranthus cruentus L . olf Lu g odd
517 453 SPSS 155l 5 51 laadly s Jls gws S 5 g2
5 o3\izul (One-way ANOVA) & b byl 56T & 5050
A 4 B s Sl (gl /00 Slieb] mlas

@lﬁ
MTT o 4051 51 Jool> s

MDA- slesy » MTT 04050 5 Jool= slaasily
& &y Bk gl & sls 0l HUVEC , MB-231
e 3 e colu FA 53 aS (g, by toanl 05 g O3 gL clale
4 b d g sl des s @356 opl YL Glasss 53
S sdslu gl cole FA 55 ICs) il Jhals wus
S o s I pde s pSaSe YY s
@l 2oy Gl gladde 4 cod b glad b
3 p nl 45 35 asia fol mls Ll 0L 15 ¢ YL
L dby gbdshe banmlis jo 1, S bl e aoan ;o0

.(\ AJM)'AJ&J’)J&SJL&& 6% CJ)-\S

\Y$

0,50 5 e gy

oo doys tmlons sl 5 B F Pl g s bS]
LA ealaw! Jg‘j dy) )'| DPPH JL&MJ
JL{ﬁ‘) e sy = (A Control — A Sample/A Control) x100

DPPH

& g0d Jghome ol 1A gample 9 LS J gloee Cd IA Conprol
Sl 53 s AeS| OB EE GSI ST S
ABTS laJiesl,

Jsens ,sbay (Merck, Germany) ABTS ,lend oS5
A (P el (St ST sdalis g
A eslital 350 1Y K5y el g S pe VLl
sop S S5 g S Ve gl e S e
[IV] o 5o ilitee SLS 5 SlaaST ST slac
bl e Sl o Pyl W
(3 60093 S 3 e 5 X3 8 W5 ABTS SISl
Sgh oS o Sl JalS (3L sl suises 03551 L
$ln VA] 4 plodl O, Ken 5 Li b, bl oilasl ol
Nt VABTS 2 e Y ABTS Jisol, Jslowe saes
Lol RaSe b Vs s VX0 Sl gy by 2k )
a0 YO gl s Sl s csle VP e 4y w8
4 Odey U Of 035380 b 0T 31 w235 15 ol 8 sl
Jowe o A3 G, gl VIY g0 Jsb 55 2 /VOP ol
550 Jalows b oles ol 4 ABTS Il szl
AYO 5 YOO O Nevy) lachle s sdddd g 5, S|
Ve 4 gl SO 5 g 5 A5 Db (R s 0 55 S
VY oo dgb 3 Jslome Sl ool S mle a2 YV s el
oolitul 3590 2 Ikl Ol gy & S 5 s S 2L5)) e sl
Merck, ) (GSH) L>l 04568 S5 35 L3
Sy ke O (552 53 50 (slray Aals J gl 5 (Germany
Gl Sl Aoy 5 dd plml ug oA s GRLST ol
el Cwsty 5 el 51 ISl

JGsly Ll aeys = (Aconirol — AsampleAcontro) <100
ABTS

€ god Jglone ol [Agample 9 8Ls J ghoes 3> A control
ol 536 48 OIS ST 51 (g 50u0) ICs0 o) goots Jool ]
A 8 (Wl adyl clale A s 0 4 1, ABTS e
SLE St sy ST G aLsL ST ol

s S sS kbl 5 L g s T plise s g

Y AJLQ.:' IY\‘ A)}}I\VQ*L.:J} :‘:Jilufa.:} MUALBJ)


http://feyz.kaums.ac.ir/article-1-3877-fa.html

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

O‘JWJ(@J#&

Yy o
2
3 Voo |
. k&
Jor z
Y . sk o
3 I
:; AR e * ok ok
Y. | '*** .***
. = I
0 15/6 31/5 62/5 125
M 48h-HUVEC 100 100 94/7 30/7 25/7
48h-MDA-MB231 100 78/8 53/5 7/2 3/6
(A or 2 pS550) 0356 s

ss Amaranthus Cruentus L. ol baw 5 e [2s, 4 ol 5mae (S5, donS] 653 50 ciliies glacdale 3 anglio =) o lad ls yas

(P<e/evy ) Gio clle) J 25 o5 8 4 Cuwnd HUVEC Ju 5 s MDA-MB-231 Jlb o sladshe 5 cslos YA Olojots

05 laged pl 4 A g b odes e 0L Cuie J RS Olgea
20 L (555 ST 350 51 e 5 0 S Sen 000 ke
055 4 Cowd DPPH 5131 disl, 51 duoys WA Hlge 4
3V DPPH 5131 slad s 50 [lge 45 oS oUls 5 035 J S

sl 03y QLIS 5 95

YV

DPPH 15T el Hlgs duoys
~0

DPPH 05431 31 Jol> gl
5 DPPH Jsl, Qde cdls ¥ ojled S
2 pSa S PYO 5 AYO (XOr 00) e (slachile

Sy
BHA Js>s L awslis ,5 |, Amaranthus cruentus L.

a\,_f .h..n_,}’ a.L.’bJ';I..n x3) J:....Sl aw)S"sU }l

¥
%k %k k
BHA 500 250 125 62.5
m DPPH 100 18/6 14/0333 | 13/1333 10/1
(A oo 5 55 ) 0356 ol

Amaranthus Cruentus oL L. 5 i jme (3, LS| O3 5l Cilis glaclale L s DPPH JGsl; Slee oy =Y o jlad Sl sad

(P<e/v ey ) J x5 Olgpeas BHA U aslis ;s

S e p 0 5o S Ver 5 1Cs0 05051 cal b
53 ABTS 5151 Gadlsly doys 00 ,lge samailis a5 A3
Motz 3l selcwnty mls amlie b ol chle o
ISt O3 6t hwg DPPH 5 ABTS syl sladissl,

Y eﬂ.a..fvl"f AJ}él\"*ﬂﬁS} éléﬁlﬂ MUAL«})

ABTS 05051 31 Jool> s
lcdle ;3 ABTS 551 JGsl, Sl Olm mbs
S G o r;,;,a AYO 5 YOO O Neer) Cilise
GSH Jowe b amslio ;3 sddjmw 55, &S| Ofdgl

25 el ok o3l UL ¥ o kel K 53 e JES Ol gea

v


http://feyz.kaums.ac.ir/article-1-3877-fa.html

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

Ob\i«w(@@a‘e

3T dGsl, Sl 3 O El pl W F jasde (s,

\Y
S Voo
3
¥ oA
]
' * ok k
% ? * ok ok
) * kK
(%] f.
'c_n *ok ok
o B
GSH 1000 500 250 125
B Abts 100 53/56 45/54 39/76 20/58
G e 0 5550) 0350 s

Amaranthus oL L 5 i jme g, keS| O3 56 calises glacdale Lo 3 ABTS s131 JGsl, 5lee oy =T ol s sa

(P<:/v0)

S5 4S Gl S a el 5l S Slls List ol elisess g
Fodes \Y slis) oS Sshile] 5 SG gl A, pde Al

b BNF fodhes V0 sl pelipasspm 5 7S\ 0 s

#) .J =S Ol yea GSH L awslia s CrUentus

@b AL 0a31 5 Jol s
G 4 2SS D)l s S el o
2 a.k.:v}:.'.u SI A:..»S‘ Q‘ss}iu aS sl Qu.; 03‘”:’-15 t_i...p
o 08 5 sl SesS Sl oo 0 8 5Sh 55,

Amaranthus cruentus L ol L. 5 sis e (55 oSt SHy3 50 5 dals & 5ad g 2 A, pie dla b (g, So3ll Ol e =) o5lat Jsur

(o) 23, pas dla s
A Pseudomonas aeruginosa (ATCC 1047) ,
(sl S5 g 31) Aol
\id Staphylococcus aureus (ATCC 1112)
‘e Pseudomonas aeruginosa (ATCC 1047)
(655 80) & 503
Y Staphylococcus aureus (ATCC 1112)

» SIS G A 0S5 K YY ss0
59 4o 33 AF gl Olgme Jbo i Jgho 03, sl alin chale
sl hug Sbaw sbdde Ji Sl sdasill &
LS O3 gl alin gladlas s cwl sdd w54, A
43 Tradescantia pallida o3 o ,las 51 g L5355 % s,
S5 adlas 5,50 HeLa Jghw o3, s55 » OF Cvoms 1 5 A
Sl pddee 03 p SaSe Veee clE s O3l 3 F
SIS 5 G ICs0 Ol 5 LS W ghs duo 5 WA 355
2 Y] s BF e p pSsSe Y0 cole YA
G55 ST O30 5 B0 e e Ko (sl
Vor 500 Y0 AY0 slchls jn plewd g, 4 odd R
bgom, S sl Jlbial sladsbe s fdihe 2SS

\YA

o
S el (PSS HL Iy by S gladle s
L oohigl gl cole lp 1 Bald (pm) glacd b
GG 53wl S b sl e 50 s e 2L
AeS1 O3 6 aher 51 0,568 D36 55 S sl
S C TR KU { | QRS CRPCINN DL SRTCTPN P
won 30 ) S P g 2l SRS (B0
ol s oo g g st & andllae cpl 3 el ok
oL by G iy 4 oddBe 555 AeS| D356 b
MDA- b w Jskw o3, 55, » Amaranthus Cruentus
plosl MTT Oge31 3 eslizwl L HUVEC Jb 5 3 MB-231

g O o g (sl Sles 51 Ay csles FA 55 [Cs0 5 A

Y b)l.éo:' IY\‘ e,,;|\\"i‘\|,§3 :‘.‘.J.ilu.éé MU:L&J)


http://feyz.kaums.ac.ir/article-1-3877-fa.html

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

w89 3hemS1 833 56 J sk G 5 2L S ST SlaeST ST 3

e gl 4 edde 55, RS O350 Sk
53 o0 0L G glad b 1l 5o 1) () 5 (pleerd
3 S BT S B s sl eddplml Sl S
ol 635 A Sl sad eslzel DPPH 5 ABTS sla s,
oS desly o 55T ISl pralS 5 05 S QS el 1 b b
@15 55 addlas ol 55 [YO] digd o s S 3I0 O) ki b
ABTS i3] sladGsl, Bl 5 ,lge 53 69, ST S350
313 0L sl sty s 238 15 o 3,5 DPPH
4 20 e pop s Se Vere B s 3Gl &S
S5 4 Cod ABTS 551 ladisl) 51 dw)s 00 e
S g3 oS oblg O3t pl ks wlie clils L GSH
53 Ssba tsls Ol s 31 DPPH sl31 lad o 50
WA g5y ST I3 56 51 pd e 5o p S5 K 000 S
Mo IS 058 4 i DPPH sl51 gladiisl 51 Ao
GO ogm o ® plo b ga) &St S350 glanlllas 5 . Ld
s A& 3w Cassia fistula L. ol8 &, o las 51 206 V0
Clle s a8 sl Ol O3l ol S ST SIS )
131 sty doys 00 Slgn & 5306 d s p 55 5a OF
s sy 4 &S Adew s [¥] xza DPPH
o )bas 5l oslisl b sl A 5 (59, ST D3 56 SIS T T
0051 KaS 4 g als, Polygala tenuifolia oL«
TV Slge o slyls g, ST b3 66 oS sls olis DPPH
2 W] din f e 5 op S V il 5o DPPH s s
CESRIE S { T/ (L FWRC [ RO [P RV &2
o51%1 s Citrus paradise oy ey 5 o g 3l sk il
Sl doys 48 s 0Lz DPPH 0051 KaS 0 ¢ o sl A Y-VY
chle Gl b Ve de VO U o/ glackle s JKsl,
A Nga den VIO 45 4S5 5ba toml aBL Il O3 sk
adllas glaasl [YA] Lud ,lge DPPH ladiosly 51 aus s
($9) dmS| Sl EE cllE Il L& sl Ol ol
Gl cmad 53 ol azdls a3l Xy, GlheS ST clad
Oh3sl s Shes 5 plie S8l 58 end S3 Ollas
OLE 1) Al sleoslas 5l eslitl b G By 4 kil
o slie Jns ¢ K g 1 (L g1s D uss g Jdsdy kias g0
LUl W 5 590550 a5 ol ool Wy 09,0
JKia ol o s o e g Seilhs OB EE (B
4 b ASUET 0g05l sp pole aalles 53 [Y4] sl p
ook s (595 eS| 05356 4S 53 OLES O3 ks K3 i,
S 05 5 ) s S A e 0 S 5 SL s9s

Y eJWIYf AJ}Al\VQﬂIﬁJ} :‘:}lué.é MUAL&}:

Y8 5 YEAY s MTT 04051 Gk 51 (Caco-2) Jis, s
O3t YU gl sls OLE s s g Se3lul cola
XS o sloml 1) (5 s S 0 gl o iy Lo
B A g o3Il 5 gy ST O30 Gaiow S s VY]
Sl g KA T el — B G S, b el Y
L oowd,led (SH-sySy) cudhs,s gbdsbe s (o)
MTT 5y, 5 il glachle 3 55, denS| Of3s0
SH-sySy sladshe ;5 4 55 0 31 (Sl mls A3 eslizul
s A g p S S Yo cBlE s e Coen o pd
A sls OLE Gded cpl S edalie 366 chle o SNL
sudsbe s oo S Wl col 55, ST O3S
AT D356 A 5 Ks sandlls s [YY] digd e Gl
Oy 0w 5 (HepGy) 0Ll a8 S sadsbe 5 595
by ST D36 S F IE ey 3,50 (MCF-T)
L 55 s Gib 5l sl WWEY spd bl
el A e P-Xylene 5 «l,dn s Sl Ko 5 oslizul
LB b jled 5l e csle FA 5 YE s MTT o405
W30 5 (Rl des 53 p 8o S Voe 500 YO ) il
Ol e & atly &) poa Joho £ 93 2 55 15 & als
Real time oG Ko 4 HepG2 glad s 5 ppizeas 51
2505 XS0 S pu 05 MRNA sl 45 43 31> 0L PCR
55 ok gt 05 MRNA Oly ol 2l W g8 \/4 P53
Bel-2 g5 piad 05 0l opl pesdhe b sl Bax
4 Comd Wb VA ¥o5luls MRNA mhu 5 ails fals
o e ot 53 (Y] ol a8l 550 S slad sl
osbas 51 eslitul b ol w59, denS| O3 56 Lo 5 03I
Sy Sargassum muticum (glesg sbys K> o
b Gl sladshe sl A3 s Por S slad g
Sl JCs amlne 5 Cslos VY Side a5 (655 eS| 3 40
o MTT 55, 1Cs0 gl ools OLE 1) (J gh Corann 51 iliss
ATD) mdelp S5 YWNEVY w55 gy
WYete /A (CRL-1451) 2l doslp 89 Sn \V/¥OEY/N
a0 B9 Sen O/ EFI00 5 (CT-26) 2 sl p £ S
o3y ade 55, AuS1 O3 4L Ks b 31 (WEHI-3B)
2 K3 S Jlesl (oo BTI) Figo ey b b (J gho
G, SaS b 5 bdshe S5 Mg i Gl o)
315 0L s e gl sl 5l ol s 5 s S (o) 1 o 5lS
ool Bl il (Kledd Sam gl s &5 pbad e Comes
Coon S5s pols adlas 5 Yo Sldlas sled 4wyl [YF]

Y4


http://feyz.kaums.ac.ir/article-1-3877-fa.html

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

A G ASt oiigl Reia Ol o5 S
@l [N o adllas 5500 i o5 5 e 0 5 slas S
O3l Ul 0dd 83 Sldlae Wiler Gaiod ol 31 ool
ol @B IS Habar ol OLS g SL Ll 53 L) s AS)
S s 4 e (55 heeST S0 sl OLE ko
(SeS1 5T el sl,ls Amaranthus cruentus o8
Olllas 5 e dlg e sy Sbwite 5 obSL ST
Olgea (Koo 53 O bl 3,0 53 eSS
S A slslen S ol 5 Ol Oleys s (glan S

38 13 el 3590 gldanST o il

SN0y g i
.\..::J| wl;..‘:,ls 6593 Mub\i\i J| Gj’r.“....a e ‘_ﬁ|
S Al Oy g gy b o e ey Lage (il
JLs RPR] ";oy\-w‘ .ab'] Nt &“L";C""‘-) e‘gjf b\.'\s)ls

Als Ty Gls,u8 5 SiS

References:

[1] Anbuvannan M, Ramesh M, Manikandan E,
Srinivasan R. Vitex negundo leaf extract mediated
synthesis of ZnO nanoplates and its antibacterial
and photocatalytic activities. AJNM 2019; 2(1, pp.
1-119.): 99-110.

[2] Hong R, Li J, Chen L, Liu D, Li H, Zheng Y, et
al.  Synthesis, surface  modification  and
photocatalytic property of ZnO nanoparticles.
Powder Technol 2009; 189(3): 426-32.

[3] Yadav A, Prasad V, Kathe A, Raj S, Yadav D,
Sundaramoorthy C, et al. Functional finishing in
cotton fabrics using zinc oxide nanoparticles. B
MATER SCI 2006; 29(6): 641-5.

[4] Salehzadeh M, Norouzian P, Abbasalipourkabir
R. The use of nanoparticles in diagnosis and
treatment of breast cancer: A review. PSJ 2015;
13(2): 1-12. [in Persian]

[5] Badkoobeh P, Parivar K, Kalantar SM, Hosseini
SD, Salabat A. Effect of nano-zinc oxide on
doxorubicin-induced oxidative stress and sperm
disorders in adult male Wistar rats. IJRM 2013;
11(5) :355. [in Persian]

[6] Cepeda V, Fuertes MA, Castilla J, Alonso C,
Quevedo C, Pérez JM. Biochemical mechanisms of
cisplatin cytotoxicity. Anti-Cancer Agent ME
(Formerly Current Medicinal Chemistry-Anti-
Cancer Agents). 2007; 7(1): 3-18.

[7] Korbekandi H, Iravani S, Abbasi S. Production
of mnanoparticles using organisms. Crit Rev
Biotechnol 2009; 29(4): 279-306. [in Persian]

[8] Chandran SP, Chaudhary M, Pasricha R, Ahmad
A, Sastry M. Synthesis of gold nanotriangles and

\Fe

0,50 5 e gy

pae Al ki 5 el olge S lls Ll elisnss s
Slr s Fade \Y esls) S S A sSL Sl AR
2 Ad IS gahe Vo Lisis il elisessse 555G
boamlie 53 (gg) RS O350 oL SUAS LUl Aies
U Higadls 235 N5 gy 3,50 Sene S35 hemS) 535
259 36 e 53 sl S S El] 5 p s se
IS CaSay Se plal Ll 0ls LI E gy AeS]
A aS ol LS g9y ST D360 L Hled ow slags ST
Rd Sl slisl s aSshdlenl 53 S SE pl e
ssba el ¥ 51 s el les slad s ples S5, sba
S alie glandlae s [F0] Was 5 L amb, o 5l JelS
4 g gl Sl eddudg gy ST O3EL ol SLUS
Cld 3 F I eon ose Oishd S By,
ISl e 08 s SL 5 OI3EL (g Sl
lissige (AL e oS S SY 5 s/

@l S IS e sye sy Sl 5 Lisiis ]

silver nanoparticles using Alo evera plant extract.
Biotechnol Progr 2006; 22(2): 577-83.

[9] Soni N, Prakash S. Fungal-mediated nano silver:
an effective adulticide against mosquito. Parasitol
Res. 2012; 111(5): 2091-8.

[10] Mburu M, Gikonyo N, Kenji G, Mwasaru A.
Nutritional and functional properties of a
complementary food based on Kenyan amaranth
grain (Amaranthus cruentus). Ajfand 2012; 12(2):
5959-77.

[11] Gorinstein S, Vargas OJM, Jaramillo NO,
Salas TA, Ayala ALM, Arancibia-Avila P, et al. The
total polyphenols and the antioxidant potentials of
some selected cereals and pseudocereals. Eur Food
Res Technol 2007; 225(3-4): 321-8.

[12] Pasko P, Barton H, Folta M, Gwizdz J.
Evaluation of antioxidant activity of amaranth
(Amaranthus cruentus) grain and by-products
(flour, popping, cereal). Rocz Panstw Zakl Hig
2007; 58: 35-40.

[13] Rao C, Kulkarni G, Thomas PJ, Edwards PP.
Size  dependent  chemistry:  properties  of
nanocrystals. Chem-Eur J 2002; 8(1): 28-35.

[14] Kizhakekuttu TJ, Widlansky ME. Natural
antioxidants and hypertension: promise and
challenges. Cardiovasc Ther 2010; 28(4): e20-e32.
[15] Ho WY, Yeap SK, Ho CL, Rahim RA,
Alitheen NB. Development of multicellular tumor
spheroid (MCTS) culture from breast cancer cell
and a high throughput screening method using the
MTT assay. PloS One 2012; 7(9): e44640.

Y AJLQ.:' IY\‘ A)}bI\VQ*lﬁi‘} :‘:Jilué.:} MUALBJ)


http://feyz.kaums.ac.ir/article-1-3877-fa.html

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

e 1899S35 50 S o 5 b SL BT SlAST 2T

[16] Shin S, Song I, Um S. Role of physicochemical
properties in nanoparticle toxicity. Nanomaterials
2015; 5(3): 135-65.1

[17] Bourbonnais R, Leech D, Paice MG.
Electrochemical analysis of the interactions of
laccase mediators with lignin model compounds.
Biochimica et Biophysica Acta Bba-Gen Subjects
1998; 1379(3): 381-90.

[18] Li P, Huo L, Su W, Lu R, Deng C, Liu L, et al.
Free radical-scavenging capacity, antioxidant
activity and phenolic content of Pouzolzia
zeylanica. J Serb Chem Soc 2011; 76(5): 709-17.
[19] Pfaller M, Diekema D. Progress in antifungal
susceptibility testing of Candida spp. by use of
Clinical and Laboratory Standards Institute broth
microdilution methods, 2010 to 2012. J Clin
Microbiol 2012; 50(9): 2846-56.

[20] Li Cy, Zhang ZC, Mao JY, Shi LF, Zheng Y,
Quan JL. Preparation of Tradescantia pallida-
mediated zinc oxide nanoparticles and their activity
against cervical cancer cell lines. Trop J Pharm
Res 2017; 16(3): 494-500.

[21] Kang T, Guan R, Chen X, Song Y, Jiang H,
Zhao J. In vitro toxicity of different-sized ZnO
nanoparticles in Caco-2 cells. Nanoscale Res Lett
2013; 8(1): 496.

[22] Taccola L, Raffa V, Riggio C, Vittorio O, lorio
MC, Vanacore R, et al. Zinc oxide nanoparticles as
selective killers of proliferating cells. INT J
Nanomed 2011; 6: 1129.

[23] Wahab R, Siddiqui MA, Saquib Q, Dwivedi S,
Ahmad J, Musarrat J, et al. ZnO nanoparticles
induced oxidative stress and apoptosis in HepG2
and MCF-7 cancer cells and their antibacterial
activity. Colloid Surface B 2014; 117: 267-76.

[24] Namvar F, Rahman HS, Mohamad R, Azizi S,
Tahir PM, Chartrand MS, et al. Cytotoxic effects of
biosynthesized zinc oxide nanoparticles on murine

Y erlYf 5)}>|\VQﬁIﬁJ} :‘:}lué.é MU:L&})

cell lines. Evid-Based Compl ALT 2015; 2015 [in
Persian]

[25] Wootton-Beard PC, Moran A, Ryan L.
Stability of the total antioxidant capacity and total
polyphenol content of 23 commercially available
vegetable juices before and after in vitro digestion
measured by FRAP, DPPH, ABTS and Folin—
Ciocalteu methods. Food Res Int 2011; 44(1): 217-
24.

[26] Suresh D, Nethravathi P, Rajanaika H,
Nagabhushana H, Sharma S. Green synthesis of
multifunctional zinc oxide (ZnO) nanoparticles
using Cassia fistula plant extract and their
photodegradative, antioxidant and antibacterial
activities. MAT SCI Semicon Proc 2015; 31: 446-
54.

[27] 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. J
Photoch Photobio B. 2015; 146: 10-7.

[28] Kumar B, Smita K, Cumbal L, Debut A. Green
approach for fabrication and applications of zinc
oxide nanoparticles. Bioinorg Chem Appl 2014;
2014.

[29] Chaloupka K, Malam Y, Seifalian AM.
Nanosilver as a new generation of nanoproduct in
biomedical applications. Trends Biotechnol 2010;
28(11): 580-8.

[30] Tayel AA, Eltras WF, Moussa S, ELBAZ AF,
Mahrous H, Salem MF, et al. Antibacterial action of
zinc oxide nanoparticles against foodborne
pathogens. J Food Safety 2011; 31(2): 211-8.

[31] Senthilkumar S, Sivakumar T. Green tea
(Camellia sinensis) mediated synthesis of zinc
oxide (ZnO) nanoparticles and studies on their
antimicrobial activities. Int J Pharm Pharm Sci
2014; 6(6): 461-5.

'V FN


http://feyz.kaums.ac.ir/article-1-3877-fa.html
http://www.tcpdf.org

