Jou )l of o & X
]W[ ~fyhpagsd S jpel> STodg9 SSue 4 pl

AF ) Olaanli 9 ks ol 2 )lods (e azn 89>

M’cméﬁo»@ﬂ N

G5 ol oylac Hl oud yoww 0 48 O1H3g36 b gL wo S
L4 39 9T wligogdaw § _woisdl wes o5 addliwl y Urtica diorica

T(ea (g0 ome pwsc | S 1583 ¢ Glo el
Ol O e oDl st 3Tolils (6 557 o0l g5 Aol 36 ol S0 S ¢ (550 gm 9 S0 Lyl owlid IS (g gomiiils -
Ol e ¢ oDl S Tolils (g 357 a0l gl ¢ gurlidi s S5 8¢ 5okl =Y
Ol el ¢ ool 3Tel&ti1s (6 35 a0l gl s ¢ gnliians S g S e lils -

W'V\'/“‘:Jf.“.‘i'c‘.)u VRV 3L 55 00

oS>

- ow

))JA‘ -b‘ aJ;‘-\ﬂ &‘)KJ::JL;L&de)) Ll &WG&W)éﬁ CJL:.@}.&:- &‘)b 4{};\; wl:.s.é): é}\}‘}y CJL.:fj:
o b ol anlllas ol 4 515 a5 390 S350 i g oylas Sl eslitel G Jases b 6,8 5l 5 g ane s 4
5 siisl e sSsS hsted  (Urtica dioica )a £ oS USUls s o jlae 3l edd jiw o5 Syl g5 Sads ol oy
035551 b s 0k 4 Urtica diiCa « 5 ojlae JISU15 50 o jlae Ianl . o o axdllas ol y3. plosl List g 7T olisn g3 e
cerJQ|)5_}356jL>uZS‘j J)an«‘_i})‘,:ﬁﬂﬂ}(bﬁ‘éu‘éb)‘))%bu‘)w@)Y}A‘SL:A\ C_.lal.cbe‘)j.:dﬂj_l.::v‘_i_m
$b s ds 51,088 515 anllas 5,50 UV-VIS 3 SEM, XRD il eslizal b odd i 0,5 S5 b olasd 5 S5 Lol
s ke s & Cd e gl FY T dsb 03 0,8 D3k o STl s L3I MIC ) b Cilites s ble Lo s 13
w.:)l:@;léﬁtfjsﬁxa&}:@aJEjQ‘)S_,SUJI:Qw&jﬁ:ﬂw[)}a‘jT@Lﬁcﬁnb()uj\cY/b/\ odd juiw O3 gl
208 SNV 155555 5T ubigess g S sl 5 il on 2 05 5,58 YW/¥ 55 il sl pusS5 alilen] (515 53 5MIC
b SLas ek «Urtica dioica) 48 ol USls s ojlae b odd jiw o5 Slyd el ey oo 5 4.dd osls Ol 1) L
a8 sl oy S Ao L LIS Ol e 4 Ll s Ylaz| 5 axils

Lot 59 5T plig09dm i_pwsis9l (oS o5 obdliw! & 35 ol (o &5 13 il 1 guls” Olols”

iaziS L i s i 5™

Ol e o ool Tl &2l 65 5 ol pgickomls ¢ purlid o 05,5 1 oy T
zkeshtmand2001 @gmail.com sy o oy



FE gl D F ) Ol 5 les sl oot o 093 /(oS ol (6530309 550 40 5 F o

sl sy oyl sl ] 5 dslise gla g, )l
O3 pB 015 o ) (S 5 (SN b
L oo aon,ls sloa 5SS 5 Lo il 58l
Fi g bt S0 58 Slad T b b
CaiS (Gl Gt (Gaw @ |y OlaiSls (3 $U
(o e o35l ey 58 0 S eslw sl
Sl s Bl s 5 Sy loma L 585
(Yl 0305 G g 0] ConDhs

A5 Gl LadT Slite L olalS i oslanul
Il Slaly 53 5 Ao B, S el L it
Fosm b g e ST )l Sl o (o
N 5 glead S By 4 Cod 555 8 0l
V)l Hls LT 50 (51l

Same s daul b s 5L pke 5 (Sl e 4 OlalS
Fm Sl malin gl a8 sy sl o e
93050 $U Ol paikian s gy 4o DS 5L
R PN NS TN N ERR R I P
SaS Lles STl s 5wl (gl g 59 OIS
(b (835 o) 5 4oy O g (on L OT ke
S o )lal LgT o5 S 4 5 2edBlS (S S
dSle Calises r}k«); Sl p sbas )8 Sly3 gl oyl
503,51y 2l 5 byl ogslug,ls o SKij
i ydd 5 S SL esle Ol pie an LT 51 eslinl
oy 1S S el BN 5 5
5 S e 9 S 6 el Ay e b
O e Solg 53 45 il e 08 a0 s5lealT
(YO)L 55 or 03 Son s 5 o

eSS s (BT 55 b gl 53 0,8 D)3 b 52t 5o
SYsb Ol e 55 DLS 5 pl g5yl sl 4y
35U 5l o e sdn il e 3L LI SIS

Lo L 0 ol 3 el Jio s Loy 1 5155 o 0,

400

U G e sl 3 sdas SWSKe  S
Lacssie ol B eE I8 5035 Las ST )
b Al &S Slays 7S5 53 o pas e
Slac s e i amx g s sladle 55 . (V)
el Hlay g o3l ) Canl S Sl e
o 9 e il s e Gl slay (slas sie
LaOk slow 53 Olylas (6 s Sdn Job 5 4 o
ol anim oL SLCisie Oleys 5558
O_i\jjd_i\)'\..t_:fu_n:)\j =S Olaays i
S 3iS 5> (S ke One Sl Lacs i
Cﬂﬂcuj\dw‘wjdbjb_}é)@liwj
S sS a4 Ol g5 o 0T oS sl ol 4o
(YN, S o Uil gt g 5T wligo s g g o siysl
2 S5 (S S S e o by Siie J S
RCTPR NV (WS PRI ICEJ R gei
8 oasls e 5 die sl (Cudlw 3Ll o s
plol 5 LaeS s (5T LS Ly S (1)L
~olas Lol S ys (S5 0 (0 gl T
5T 3 03 8 oslinal Lal s ails » Jshe gla
ol a8 eds g sl ladla 53 LaeSs 5
3 e SlaeSy s (5T am S Lo STy
Il 55 457 ()b o s pslin Calibee (slaog S
S (9013 iz Cn gl b ooy g 5 25 ol
) e slaole,s (8L (gl 5L daeSis s (5T 4
Y Cles S sloul

By )50 aS (Ghs el golginy sl g,
Ao o i S eslizal L 35U s 48 8
Sleslaiwl 5y 40 45 (4l a.aj:.wf Sldlas 5 ol QLal:f
S 15 Golew Jolse Oloys 5 J 287 gl D1y3 5L
Nl a5 S

o
v

£
b

2.
P (/7




| SN (OLSed 9 Sloj)..Urtica diorica < is sl o lac jl s jiiw o i Ol)39ib b xS b il

DL sy ol o5 oS alleal ade 1y (Sl 3L
(V) ssls
Shestial L YA Jlow s (51LLSGs 5 (oo
2 S 1y 0,8 O3 b Calibee oS 6 jlae
Shls s jiw OlH3 gL aS sl plis asllas ol
~ o slime Sl il 5 oy Sl Lol
)L
s Sl ealinl LY VPl s 5L 5 sl
Artemisia oL s,L_ae 3l o & oyl S
Sly3 5L S Wsls olis marschalliana Sprengel
50355 2agli0 1 S (gl oIl gl ls edd juw
M)l o5 Sk 5 b s SIS lyls
S S 5T 4 o STb s Saglie 23
ST T 1Al o D o) g 53 gull U
A 5 7B b s S Lds ol o,k Dl sk
L Ol e Bl e LI S5 59 5 b s
35 S g5 4 3050 o 31 (S e 3l oslizal
Sl ey andlae ol 1o gy opl SLCEBL Cows
oLE o)l Sl add v 0,8 D356 oL LS
5 e slosl S sS slslent ,» (Urtica diorica)s 5
3l o L0 s FT pelige g3 s
I 995 9 Slge
Urtica Jas 3 old™ IDMg 0 ojlas 4
(diorica
5 0 ALS SOL i Urtica diorica)as 8 oLS
e Sl et g O ) (g s (SSE) L
by e s S WalS gl 3 olS il 0Lz
Oj))jo.»\_i.);))ﬁyﬁgs_;ﬁ g.JL:.MToK'_,w}
237 51 0T JUs a0 s S slaias oy,
oslial s pule s) 0 58 elas sl A

5058 e Lol VY Do 4 (6,5 0 jlas Al

=T dal s ) S a ST US| |, Y
ool o OB s e Jld 8 Jglize GlacS 5u
OLalE 055 & (b wlin 5158 on A 5hats
S A 5 Gl G Lo 533 5 e
Urtica )& 8 olS ol -pl 51 S o3 s oslinul
33 0l1,3 Sleys Lol Lobl 68 6,5 5l diorica
Sl 5 oL Sl (e b > Bl e e
sle LU i oLl G T3 )T Obes
Glols 55 oylae sy e o3lizul 318 o&Kaus
S5 el S 5l el Szl e SLS
o 555 e s g (53 o 0 Sl b
o O30yl aST a sl o0 e g oy 659D cla
(Pl o (ST (ST ol 5 (09 S

o 4 L AL Lol L e e (6 e
il p (609 0 Sl Lo STL s Sl Cniles
AL A Sl s 5 WD o, 3 5L
3 Bl ol ol ks e Ol 3 45l (6 St
D3 ol GV e @ b S 5 55 5l 0510
YL ol STL o Sl a5 L ol ol AL
o) g 05 2 VL g T 1015 e 0350
Jos o lass mmen 5 o lE Sl ey o
VYY) s0d eslatul (6 SL s slagyls Sl (g
et e Sl eslizal b adaly 53 (g3date gl il S
OLalS 5 LeT (o5 SKn s a5 0,8 Soly3 5k
Syl ey

Sy $b oSl SV V400, K sLarayetan
1, Callistemon citrinus <8, s las | ols 52w
) gl sl S gy 3550 s ST I 25
ol 8 o Sl ok s S5 b als OLiS anlllas
Sl ot il e S e YYD L s
b o pmaS 5 ALl e 1) (Sa,lssl




e Galu A ) Ol 9 )l (Jol o )lois (PRI 295 /é‘f&};ob Sl on9 SSue L i ¥y

)J}Q)lﬁ&jd{.&i;o&é{i&-j‘ﬂ.&azb
5w g Sen ol Sl a3lizal L (BB (g1 pa &y sloee
Zeiss100 KV OLT cstlu | 528) o 18 55 S
Q\jj_l:f\"' oA guj\_ﬂ)\{(LeO 906 Jsc
)‘ C)\)be 0)‘»3._" u\_‘i\:)}_k.w@ RS LS)"’_,"J‘.’.}“‘J
L 03 wl(SEM) o )L s xS O S g S
G abai andllae 50,5 s S O Sy Sn s sloas
w@l)ﬁfbdjjj}ﬁ)}ﬂjbj‘»b‘wjj&:;{}‘M
C=u Q\))_l;r' ﬂ)j\ﬂ)))%b&b&zﬁ)\
Sy Sn 3l aslial Ly 4V +0 ) S lzs
2558 Cle s &S 5 XL30 s s S
(V)23 8 5 andlas 5550 pl5

5 5 oaws 3l eslizal L SIL3 6L XRD SILST
(Germany, Advanced D8-Bruker) Ji. w_<,_\
LS 4e
o.\dﬁfﬂﬂajtb&\)bj)b&\iffbv\uaj‘w)js:«@}
Skl S slaa s w55 LS
sl g5 S sl
4 Ol (S5 e

0,8 D03l 29 K o DI 1 oy p
%)lju)w@hbt}ﬁ\.\)urgﬁ@p
ool Sl oy iishlsg Koo Sy 5 o iwl 41248

S(PTCC33591)

Y CFNYO A/ YO B ) v )o & Sl yd sl
Ver Ol e dn bale a5l e 5 A ags (/50
N s s S S slaails Jls 4 2y S
e o dalas (9,50 O gl s 5 S Yo OT
KO- PSR - - GOV PR P A R L

S Lo 5 e dald Ol e 4 (6 STL el 05

(0LITRVIO digital )s b5, abws 4 M= OLL >
a> ¥ L;l_n):o.x_&%a)w..x_pjfd.l;—
(F)as 6,1 0,8 O3 b s Ol b 5| Kl
Mg 0 oylas H o il D53 $L5 yuw
(Urtica diorica & 3~ ol

L oS sy Sy Sl e 5 DIy3 5L i (6
b sl oylae v g o 5 lal s sl
a8 oslae 2l e d 035531 Lo i 3 5L
33 Y e o) Sl U (OLT W8S )e 8 ol 2
Aoy S e 4B 53 5953 T O gen 593 9 BT gles
e RS T Ol Sl Sl g s 08 )
Jol o ples 8 8 bl e OT L g (6 s
538 Sl azds Yo Saay Y e TPM 95 | pland
598 el JSUIL ol s phand ulgips s 8
Sl ¥ (b8 sl a3 V0 gles 53 J sames
(OIs 5S35 (lo sgd 4 5, i slowl 23 S 15
A3 5 Dl y3 gL s sl (1 alas o
il - (S (P b 6T

SU e b o, 8 D3 SUo ey ol S
e o g 58l oBans Lo 5 0l A 5 0, D53
40 gad Cadizee a0l 55 G oyl el g S
)suyio.,\_i&_&:'-j\‘_}_:é)r\_?d\éj_;
) 315 8 ged ol 2 gL PO B FY 40 gea
ey 9 Sl 08 paie 4 by e 7 ge b 03 gt
dalin Olu g ey b 3 I3 5k oIl 5 IS

N
D538 (2 bori g0 3 Dlmoguas punnd
o &

D3 S oISl Al (wlBEdms s (g 2 o shatees

4235 V0 Ol eay Ol 3 6l )3 5y 4 gad 0 &

)‘J-; LSG; ("L.'.g Ls‘)"’ J"."Jf TXPN ol éiy}w‘jjj‘




L1 SN (0L 5 Sloj)...Urtica dioricadiis ols s lac jlosis jiiuw o i )35l b xS s S

oW
S e b 50 8 DS GU gy o)
Fei Lo 8 S5 gl 4o gl g lel il b
s i b ol i b 5 J glone K5
o sbae 4 0 5 Ol 25 Jsows 0 LS I ey Jshous
-0l sl o g4 4 Jiboze s 4 &Gy o 3l ALS
33 0,8 Db 5L LSCaS 5 0,8 Ol 2 sl eias
Lo, lyd U s dul o) IS8 il o J ks
aallan sl sl 03l LS 1y J s &S5 ok
Cib b 5o 8 O3 4o B 0 s b
L 4 sed 5l S8 Sl oy 5 A2 = (S e (i
o B Dy P g oy b S 05 s T
4 s S Al e U FYr e b 5o as
RGP BN Pt T G P S WP S -
O S 53 0 i D3 S IS - e

(Al ol 03l olas

(il 3) 153956 Ol gl 31wy 9 (o) 0,85 5393k

C

Lol Ol e 4 D13 5L =il 05 5 6 STL L ol un
syl o aalsl jsasam § L s ot
NE-PACCICPII | SUNPPISNIK S INPRTS  7PITN
Vo oS 5l celw Y c2d8 5l e
L ool IS psd o315 Jod (5 J gdoma 51 s S
s Sor gl w0 il e 0 8 e 0 il
33 ESL b,y 4 S o5 Salr gl As 03453
sdalive Jlyd )l U e 3 655, aki) i odalie 0T
5 i s FaS e Bl il Ol (4

(F)as
Wodld G bl Judoxi § & o

=SS bty JUT 5 Y¥asws SPSS 53l B
oMT@JQdLﬁob‘b&l’u")Hﬁﬁa{e—é}b
Sl il E Kl ) o s s 8 eslis
BE) '/0 j‘;.'%fu;)}_ﬂj-")b ‘-QJ‘JGNCE‘”}JLJM

wb g 31 b ST (Sl Jglone 55 . ) S




FE ol F ) Olal 9 )l gl oloid (o domd 093 / (S jyol> (STg)gm9 sSue ) rits FF

v gl

400 250 S00 550 600

Giegillzse Jsis

(Urtica diorica) 4 5 obs™ 19 0w oslas 3l ol jww O3 g3l ViS-UV omiwr Cado- ¥ JSS

Sls odd w0 D3 5L ABL e 85,5 5 ) s =293 S99 ey S B
(i)l e e 5L FY/OA e Ly o510 230 S9N Sy Sn Sl odeT s 4 ol

o S5 (611 0l slaml D)3 48T das e O

20KV 400 KX KYKY.EM3I200 SN:0694

OAD Fhw 0,8 D33 il 99y (SEM) g il Dg%ug yun gl I JSCH

Iy o5 sladlin S 5 3505 4 0350 VA FF/AQ o0l 93 Wl oWy
D13 56 S8 sl 0L gl i on S e S XRD 4l
et 0T sl oS F 5 dizils g5 8 JS (X)) oSS anil 3 s S F S bl o

OA) A& o3l 035 YN Y Y Yo WY sk 55 e Sla g

CFEIX VD glsan sl am by o i jam




FO. i (OLSed 9 Sloj)..Urtica diorica < is sl o lac jl s jiiw o i Ol)39ib b xS b il

&

oS ol am § 1,5 aalllas 5y 50 3L 5 Glidios
AVl o S3edy cpl sl o5me LYs

L el G b s ST s e s e
5 G adgdsh s It 858 sl slaoss
duri}j e (sl & a s 45 5 Sk s
355058 L 0as S 5L S gladshe i
33 DNA gilaasbon 51w n il omen
48 s LV o I Jod 5 51 65 Sl s
ol S50, 8 Syl ol SL Al ool ol
()l

o O3l e3dxze QLS ol eslizal L 0 sSG
B p LS e e Calibee S350 A 5
AP S P PE TN S S G P g H K S+
Csl ol p opimes 31 S slizel 3 5mmg opl bl
Ll sl s g 5 slad 550 Jlsb e o
b g ol i O3 5L CS 5 s sl
deole 03 Ly 5 ol en Lad ST g0 s Yz
A f e dnT 3 nl s (bas) Ko oS sl
A Lald e 51 om0 58 55005 8 i gy 5
wstln Spgnl @f;@@wu lausy 5l a8

J\}_A U'f-‘ dgbu'\')l ..,U)‘J L_s;jl.d.:ﬁ t\};‘) Llodd

O e 0,485 OO g3l Jwwgw 4903 Sl yp Wl o5 Sl s F IS

O3 $U 210 b cullid vy g b
43 o5 Mg yuud oylas Hl ool ww 0,8
el S s e ) ol L
s Ikl Glag S o0, Sl3 6L O sl g
U L da 5T polisasose 5 posinsl oo sS 5S slslo
dy o, Olyd gl ddy e bl fBlu=MIC g,
WY sl S 58 shdl il (6 ST 6l —
sz S 5 il e 0 85 S
s> 18 2l e S 5 S YWIF 1 g5 5T

L st glacd b asls Js 4 255l 0WLE
05— 9 a5 )= Oyl 5 (—9)l> ol 5 55
Sliios 4508 gladlu b . dijls )l,5 cpiioms
s OLALE ol Gl slaair (655 Sk
15 8 515 e 55550 6 (635050 51 S Ll 438
ol s s S35 a5 B Ol SE 5 Sleys il
Wl oa,ls OlE

L g 0,8 Ol S Gl eop3 56 A5l
e OT K S0 0 it 5 LS o las
Glrelsm 50,8 O sL oL SL As ool




e Galu A ) Ol 9 )l (Jol o )lois (PRI 295 /é‘f&};ob Sl on9 SSue L i \ i d

mia el ol 4SS ey el S
23T ol 5 ST 5 b hul 3l s
YV 5 o J g sLid o i L5 s
L oT S oy o8 Jor 505 (glapilSs
o5 Slm 5T 53 35 g0 I 55 09,5 LS 5
oyl g3 4o, s oo LLI ol STL slad sk
AT g el s fate o S Jshu cli 5 ok
55558 womsl; bl (VS o lgs |y uiis
555l 0T S Lo Lol ool LS i
CHb S ol Glis sl 3 5y 4 jiud
2585 Sol Sla s Lo 8 Dy SL L sl
Lias e ATy Sl sLis Sl sl L Jsls )
S8 56 gk 06 oS} 355 4n g 4 ol 457
DLt Catiee Sl (sla )8 gl (M)
ol gL L LEE (5 s kS s oo
o e (b 0955 4 08 D13 SU (6 S 5i
A1 5 gn 0 5 D3 56 e 33,8 (o Jshe 5
LS lad s 3 33T (Il W 5 el
L 20T 3o DNAC_ 55 wa S o s
AYVYY)s 58 oo

S5 dom

o)l dhew gy 085 D153 56 U 5 OS5
anllls 0T (6 L s 515 58 oS Sl s
W5 D356 g ol ) ol il bl
A b o g andls o3 B oIl o
Ceb b ol sl OLES 1) 6 f e o Sun
e p S 5 e 8 Glas Slg s 93 m Li)lee
rlisosssm iinp 8 (6 S aS )k Hds
e 0,8 (6 U 6 e Sl s o T
S5 O Ly sty ol o o5 oS plleu

53 Lo o8 s nck SV s 105 S 0
Jlazt pl sl d s 3 52 g 0l 5 Ols g 90 dan
5oy e LS Glaejlas I (6l & 5550
S 33 Al g o LT o b el 5 g 5
O)L,E 15 eslinul 3,50 (56 I3 40

Shyd $U e YO Jle s ol s sAhluwalia
5 LYl s ol oS o5las jlesliul Lo i
S S Sl l 15 0T g9 et b
Lise s fT poliso s s 5 aisn sy ShaedS ¢ o sip s
V) sls plas |

S Wsls ST YYY Jle s 0L 5 L5 s e
o 5 Olyd S e 4y 3B s paancd ol 8 0 las
w9 Sl Sl (g Sl3 $L 5 sl s
N sF 09 Ll 555 oben Slats s 2 (oolee
.(Y?)m:u.a Ol 5 =

eSS SN ey 0Ss 5 0l S
AL g e o) 2T eobas jledd e Sly3 L
sl o sS 5S Al gl s bl (Sl
Sl Sy aly Lis s 5T wlisess g 5 AT/
ol L sl S5 35 e S 5
Cled ol i 0,8 Sly3 6 esls Ol ol Kaass
i 08 L SL ol 03 Sk 25 S
o D53 Ul 53 e 08 sl L 5 dizsls
- CL"J__:(}\__-S.A} ol L5 s glan
adlle glaasl o (V)35 o sigsl o sS oS slsleal
s Gl pear (A Sla s L Sl

Sl e e g e Lo Cle 4 D13 5L
ety ) e dle dis 5 e S
o 5 I3 6l oIl EalST L e, O (g lalT
o1l s o5 Sly3 sl .ol il
sl L it ol e 5SS

B

B, /<,<1

A

-

b »



L1 N (OLSed 9 Sloj)..Urtica diorica < is sl o lac jl s jiiw o i Ol)39ib b xS b il

agent. International
Journal of Nanomedicine, 13:2349-
2363.

4. Esmaili, S., Hosseini, Doust, R.
(2019).Synergistic  effect of silver
nanoparticles (AgNPs) and gentamicin
against  clinical isolates of P.
aeruginosa. Medical Science Journal of
Islamic  Azad University, Tehran
Medical Branch, 29: 64-70.

5.Ghadimi Asiabar, F., Mirzaie A,
Arasteh ,J. (2019).Antibacterial and
cytotoxicity of synthesized silver
nanoparticles using Erica carnea extract
on breast cancer cell line (MCF-7) and
analysis of its apoptotic effects. Razi
Journal of Medical Sciences , 26:84-94.

6.Heydari, S., Jooyandeh, H., Alizadeh,
behbahani B., Noshad, M.( 2019).In
vitro Determination of Chemical
Compounds and Antibacterial Activity
of Lavandula Essential oil against some
Pathogenic Microorganisms.
Journal of llam  University of Medical
Sciences, 27:77 -89.

7Jadou, A.,  Al-Shahwany AW.
(2018).Biogenic synthesis and
characterization of silver nanoparticles
using some medical plants and
evaluation of their antibacterial and
toxicity potential. Journal of AOAC
International, 101:1905-1912.

8.Javan Bakht Dalir, S., Djahaniani, H.,
Nabati . Hekmati, M.(
2020).Characterization and the
evaluation of antimicrobial activities of
silver nanoparticles biosynthesized from
Carya illinoinensis leaf extract. Heliyon,
6: e03624.

9.Karamian , R., Kamalnejade, J.
(2019).Green  synthesis  of  silver
nanoparticles using aqueous seed
extract of Cuminum cyminum L. and
evaluation of their biological activities.
Journal of llam University of Medical
Sciences, 10:128-141.

10. Larayetan, R.,Ojemaye M.O., Okoh,
0.0., Okoh, Al (2019).Silver

Sl oslital L 0,8 O3 SL i ¢ ool s ol
sl sl g 0 5L Ok 65 olS JSUgskem o luae
Losyls ) gmis ol 3 g S s 01 8
S35 D3 ol (s S dd s a5
Ol gean LT 51 Ol Yha! ioleT 5550 (slads s
Lo 03,57 Js ool Sl fsn oS G she s 0ole
030wl Sliw sl (glabilemas 213508 5 Ol e
S8 Sldlls el fols s a1 50

AL (o

LT RURY-1}
35T o tils Colam L S il o iyl ol S

NG PN \J_s-‘ szfja Qlj_ej Jo-\) @)&m‘
D3I 3929 Adlw 4o

&b
1.Ahluwalia ,V.,Elumalai , S.,Kumar, V.,
Kumar, S., Sangwa, R. S. (2018).Nano
silver particle synthesis using Swertia
paniculata herbal extract and its
antimicrobial activity.
Microbial Pathogenesis,114:402-408.
2.Barkat ,M.A., Harshita, Beg ,S., Nai,m
M.J., Pottoo, F.H., Singh, S.P., Ahmad,
F.J.  (2018).Current  progress in
synthesis, characterization and
applications of silver nanoparticles:
precepts and  prospects.  Recent

Patents on Anti-Infective Drug
Discovery ,13:53-69.
3.Escarcega-Gonzalez, C.E., Garza-

Cervantes, J.A., Vazquez-Rodriguez,
A., Montelongo-Peralta L.Z., Trevifio-
Gonzélez, M.T., Diaz Barriga Castro, E.
(2018).In vivo antimicrobial activity of
silver nanoparticles produced via a
green chemistry synthesis using Acacia
rigidula as a reducing and capping




e Galu A ) Ol 9 )l (Jol o )lois (PRI 295 /Lfi":'}?‘b Sl on9 SSue L i fA

17.Moghadami, F., Hosseini, R.
(2020).Effect of iron and silver
nanoparticles on coenzyme Q10
production by Gluconobacter japonicus
FM10. Iranian Journal of
Microbiology , 12:592 -600

18.Panacek, A., Kuvitek, L., Smekalova,
M., Vecerova, R., Kolar, M.,
Roderova, M., Dycka F, Sebela M,
Prucek R, Tomanec O, Zbofil R.
(2018).Bacterial resistance to silver
nanoparticles and how to overcome it.
Nature Nanotechnology, 13: 65-71.

19. Patil ,M.P., Kim, G.D. (2017).Eco-
friendly approach for nanoparticles
synthesis and mechanism  behind
antibacterial activity of silver and
anticancer activity of gold
nanoparticles. Applied Microbiology
and Biotechnology ,101:79-92.

20. Pirtarighat, S.,Ghannadnia, M.,
Baghshahi, S. (2019).Green synthesis of
silver nanoparticles using the plant
extract of Salvia spinosa grown in vitro
and  their  antibacterial  activity
assessment. Nature Nanotechnology, 9:

1-9.

21.Quintero-Quiroz, C., Acevedo, N.,
Zapata-Giraldo, J., Botero, L.(
2019).Optimization of Silver
Nanoparticle Synthesis by Chemical
Reduction and Evaluation of its
Antimicrobial and Toxic
Activity.Biomaterials Research, 23:1 -5.

22. Salehi ,S., Sadat Shandiz ,S.A.,
Ghanbar ,F., Darvish ,M.R., Shafiee
Ardestani, M., Mirzaie, A., Jafari,
M(2016)Phytosynthesis of  silver
nanoparticles using Artemisia
marschalliana Sprengel aerial
partextract a nd assessment oftheir
antioxidant, anticancerand anti bacterial

properties. International
Journal of Nanomedicine, 11:1835-
1846.

23.Sajadian, M., Teimouri, M.(
2020).Effects of synthesized iron oxide
nanoparticles from Ziziphora

nanoparticles mediated by Callistemon
citrinus extracts and their antimalaria,
antitrypanosoma  and  antibacterial
efficacy. Journal of Molecular Liquids,
273:615-625.

11.Maghsoudy, N., Aberoomand —Azar, P.,
Tehrani ,M.S., Husain ,S.W., Larijani
,K. (2019).Biosynthesis of Ag and Fe
nanoparticles using Erodium
cicutarium; study, optimization, and
modeling of the antibacterial properties
using response surface methodology.
Journal of Nanostructure in Chemistry,
9:203 -216.

12.Makhfian, M., Pishgar, E.
(2019).Inhibitory effect of Stevia and
Rosa extracts against bacterial Quarom
sensing. Studies in Medical Sciences,
30:443 -453.

13. Mohammed, A.E., Al-Qahtani, A., Al-
Mutairi, A., Al-Shamri, B., Aabed, K.F.
(2018). Antibacterial and cytotoxic
potential of biosynthesized silver
nanoparticles by some plant extracts.
Journal of Nanomaterials (Basel), 8:36-

42,

14. Moradi, P, Amini, K. (2017).Extraction
and identification of urtica diocia L
extract and its antibacterial and
antifungal propertied. Journal
of Mazandaran University of Medical
Sciences, 27: 74-85.

15.Moulaie, S., Mirzaie, A., Aliasgari, E.
(2018).Antibacterial and anticancer
activities of  silver  nanoparticles
fabricated by the Artemisia scoparia
extract against lung cancer cell line
(A549). Feyz, 22: 487-496.

16. Safari, B., Monadi A.
(2020).Comparative study on the effects
of silver nanoparticles and methanolic
extracts of Calendula officinalis on
pathogenic  bacteria  Staphylococcus
aureus, Bacillus cereus, Escherichia coli
and Pseudomonas aeruginosa under
laboratory  conditions.  Journal  of
Sabzevar Medical University, 27:163 —

171.



FAL i (OLSed 9 Sloj)..Urtica diorica < is sl o lac jl s jiiw o i Ol)39ib b xS b il

Diagnosis and Treatment of Bacterial
Infections. Frontiers in Bioengineering
and Biotechnology, 7: 1-15.

30.Zeynali —Aghdam, S., Minaeian, S.,
Sadeghpour, Karimi, M., Tabatabaee,
Bafroee ,A. (2019).The Antibacterial
Effects of the Mixture of Silver
Nanoparticles With the Shallot and
Nettle Alcoholic Extracts.
Journal of Applied
Biotechnology Reports, 6:158 -164.

31.Zhang, W., Xiao ,B., Fang, T.
(2018).Chemical  transformation  of
silver  nanoparticles in  aquatic
environments: Mechanism, morphology
and toxicity. Chemosphere, 191: 324-
334.

clinopodioides on expression of the
efflux pump genes of Staphylococcus
aureus. Komesh, 22: 542 -549.

24.Sanchooli, N., Saidi, S., Khandan, H.,
Sanchooli, E.( 2019).In vitro
antibacterial effects of silver
nanoparticles synthesized using
Verbena officinalis leaf extract on
Yersinia ruckeri, Vibrio cholera and
Listeria monocytogenes.Iranian Journal

of Microbiology,10:400-408.

25.Sosani Gharibvand, Z.,Alizadeh
Behbahani, B.,Noshad, M., Jooyandeh,
H. (2022).Green synthesis of silver
nanoparticles using Callistemon citrinus
leaf extract and evaluation of its
antibacterial activity. Iranian Journal of
Science and Technology, Transaction
A: Science, 18:151-163.

26.Tolouietabar, H., Hatamnia,
A.A.(2017). Investigation of

antibacterial ~ activity ~ of  silver
nanoparticles synthesized from
Scrophularia striata fruit extract.Journal
of Cell & Tissue, 8:206-214.

27. Ullah Khan, S., Saleh ,T.A., Wahab,
A., Khan ,M.H.U., Khan ,D., Ullah
Khan, W., A , Kamal, Ullah Khan F
, Fahad Sh. (2018).Nanosilver: new
ageless and versatile  biomedical
therapeutic  scaffold.  International
Journal of Nanomedicine, 13:733-762.

28.Wypij, M., Czarnecka, J., Swiecimska,
M., Dahm, H., Rai, M., Golinska, P.
(2018).Synthesis, characterization and
evaluation of antimicrobial and
cytotoxic activities of biogenic silver
nanoparticles synthesized from
Streptomyces xinghaiensis OF1 strain.
World Journal of
Microbiology & Biotechnology, 34: 23.

29.Xu ,C., Akakuru, O., Zheng, J., Wu, A.
(2019).Applications of Iron Oxide -
Based Magnetic Nanoparticles in the



https://pubmed.ncbi.nlm.nih.gov/?term=Kamal+S&cauthor_id=29440898
https://pubmed.ncbi.nlm.nih.gov/?term=Ullah+Khan+F&cauthor_id=29440898
https://pubmed.ncbi.nlm.nih.gov/?term=Fahad+S&cauthor_id=29440898

' Veterinary
Journal of Veterinary Microbiology, Volume 18, Issue /, Mcméxo»’f’}ﬂ
Spring & Summer 2022

Antimicrobial effect of silver particles synthesized from hydro alcoholic
extract of Urtica dioica on Staphylococcus aureus and Pseudomonas
aeruginosa

Omid Zamani’ , Zahra Keshtmand®"“Seyed Mohammad Mehdi Hamdi’
1.Master student of Microbiology, Department of Biology, Central Tehran Branch, Islamic Azad
University, Tehran, Iran
2.Assistant Professor, Department of Biology, Central Tehran Branch, Islamic Azad University,

Tehran, Iran
3. Associate Professor, Department of Biology, Central Tehran Branch, Islamic Azad University,
Tehran, Iran
Received: 17 October2022 Accepted: 3 January2023

Abstract

Nano-scale biological compounds that have unique physical and chemical properties have
become effective in recent years. Today, due to the cost of production and compatibility with
the environment, the use of extract in the synthesis of nanoparticles has received attention.
The present study was conducted with the aim of investigating the antimicrobial properties of
silver nanoparticles synthesized from the hydroalcoholic extract of Urtica dioica on
Staphylococcus aureus and Pseudomonas aeruginosa.ln this experimental study. First, the
hydroalcoholic extract of Urtica dioica nettle extract was prepared, then, by adding silver
nitrate salt with a concentration of 7/ mM to the extract, the reaction was carried out at room
temperature and after the color change of the reaction solution containing nanoparticles, the
physical and chemical properties of silver nanoparticles synthesized using From SEM, XRD
and UV-vis was studied. Antimicrobial effect of silver nanoparticles with different
concentrations was evaluated by MIC method.The maximum absorption of silver
nanoparticles was recorded at a wavelength of 420 nm. The average diameter of the
synthesized nanoparticles was 42.58 the results of the antimicrobial test showed that the
synthesized silver nanoparticles have a positive effect on both bacteria. The MIC
concentration of nanoparticles for Staphylococcus aureus was 23.4 ug/ml and for
Pseudomonas aeruginosa /1.71 ug/ml.It seems that silver nanoparticles synthesized with the
hydroalcoholic extract of Urtica dioica have antibacterial activity and can probably be used
as an antimicrobial candidate.

Keywords: Silver nanoparticles, Urtica dioica, Staphylococcus aureus ,Pseudomonas
aeruginosa
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