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Abstract

Aim and Background: Staphylococcus aureus is a common cause of nosocomial infections
and increased resistance to antimicrobial agents in this bacterium is one of the major problems
in health care. We also see resistant strains of this bacterium that are important pathogens in
the development of the disease. The control of these bacteria is very important from a health
and economic point of view, so the aim of this study was to investigate the prevalence of
methicillin mecA resistance gene and determine the pattern of antibiotic resistance in existing
samples of Staphylococcus aureus and to evaluate the antibacterial activity of silver
nanoparticles against Gram-positive Staphylococcus aureus.

Materials and Methods: In this cross-sectional study, 59 staphylococcus aureus specimens
were collected from 11 nature detection laboratories. These samples were identified using
standard laboratory methods and specific culture. PCR was used to evaluate the frequency of
mecA gene. In order to use the antibiotic susceptibility pattern of the strains, the disk diffusion
method is performed based on the CLSI protocol. Silver nanoparticles were made from ginger
extract and Real Time PCR was used to evaluate the effect of silver nanoparticles on mecA
gene expression.

Results: Out of 59 samples of Staphylococcus aureus, 51 samples were resistant to
methicillin. Phenotypic evaluation of antibiotic resistance pattern of methicillin-resistant
Staphylococcus aureus strains showed that the results showed that 90% of isolates to
penicillin, 85% to erythromycin, 84% to ceftriaxone, 53% to amikacin, 49% to gentamicin,
47% to piracyl 45% were resistant to spirofloxacin 37% to imipetmo 35% to linezolid, ie the
highest antibiotic resistance was to penicillin 90%, erythromycin 85% and the lowest to
imipetmo 37% and linzolid 35, respectively. Molecular analysis showed the presence of mecA
gene in all samples. The results of real-time study showed that the effect of nanoparticles on

mecA gene expression is significant.

Conclusion: The presence of 51 resistant samples out of 59 samples in the present study
indicates an increase in resistance of methicillin-resistant Staphylococcus aureus to other
antibiotics, which is a serious warning for the treatment of Staphylococcus aureus infections.
And the effectiveness of silver nanoparticles on mecA gene expression shows that we can use

this substance instead of existing antibiotics.

Keywords: Staphylococcus aureus, Methicillin, silver nanoparticles, antibiotic resistance,
mecA gene

Corresponding author:
Department of Biology, Mashhad Branch, Islamic Azad University, Mashhad, Iran
Email: farahmolavi@gmail.com



https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

.22285458.1399.11.41.6.0]

&)

[ DOR: 20.1

G0 Jokw 590 g b 03U alxo

VWA biee; = Fhojlad = 1) 6,00

Bttt mecA o5 oba (595 2 08 36U J1 oy

WS Sl (36T . v . .
99l (85 95 eldlicw] (5 5SL b o wrpglin rdiged 5o
ool 900 Lo F 6g)g0 3L 38 (o y duo|

Oyl o oMl o131 olBiils caguio axly cowlids S 09,5

oS>

S

Sl s el Gl e lacisie s mli Jele S ugiysl oesSeTsbilinl 5,5k B g adslw
b Geizred Col Sl slacadle (i odes (S I (So 8L (nl )0 (g9 ,5eens Jelse aniaglie
ol U I sz e 9 S e g Solem 90 50 e SOIFL A5 i (55 (nl onls polie (slaasgus wals
4 Ceglie ) e Olire (owip «BeBS Gnl 5l Bae aijle (ol Coeal (goladl 5 dlag S5l e iSL
o2 5 sl msS sS skdlinl d5z e sladiged s (gl Cueglie 558Ul pad 5 MECA il e

el o585l 055 55 heSliwl e 0,5 (6 25 L anle 0,85 W30l (L S oS colled
b et oK la3T VY 5l aghgl agS 55 Sl OF hogi = (galaiae adlllas (0l 55 (L Ghgy g Olge
WA Cah et olaitl S alSayles] o lailiol gl b, 5l eolitul b laaises ol au0,8 (555l ae
3 oty g (Ko 1 Sl 555 b)) Hskiieds 0l eolizul PCR i, 5l mecA 5 Jlsl 3 (w2 sl

CalSs] 6‘;) 9 EWPLES W JMZJ) c)L»a.C- ,E.M)}J o)o.: o)és.)l.: AA.)).? ﬁL?u‘ CLSI L}i’5)" uuLM:‘ » s_i.u.u«b )qu..)‘ uu5)
% eolawl Real time PCR ig, 5imecA 5 o\lo 5 6,85 0,340 il

Cuoslie §o8I (orisid (ol gy abrm e 41 aiged OV pylie (g5l (S S shdliul aises 04 51 ilASL
AD ik sty ooz woyo Qe aS ols (Lad (i e dipslite (sdysl (9555 shdlinl (sloay s (s 5
FURCVEINIL S Anguews WP VRNV £ ROV L GO EPVIRVSINY.L JENUI 3 PRCT PRSI | SETUUNE) DYNK S9N I PR WERN
- e P sl Ceoglie wdgiid 4 ws,0 YO Wsul L ao,0 YV eoliS oldg poew 45 0o 0 FO il po
e (2305 5 8053 ABGrmalog il eao )3 el oy nleie o Fa (SsnST Sreglie Ol
A5 g .09 diges pled [0 MECA (5 jea> cnind Lid (JeSge (sw)p 09 VO adgiid 5 0o ,0 YV goly (ooul

(P<0/01) cool jloline MECA 5 Lo (55, 2 0,0956 u5b a5 ols ylid @b, (w2

055 55 skl Canglie l3l sains i sole aslllasys diges O 5| pslie digel B)sgms 1§ yuS AT
by Sy o Jlaiie S i (ol 4S5 00y aliSs 6&&99~L;J plo @ Cond Gadiw So pglie yuel sl
@ a5 wasee (L MECA 0 (o 0 0,380 (39 e g el wgtyol (oSS shdlinl 5l (LU slacigie

2,5 558 Sgzge aSinn T sl prsfilr e plsisa Gl e 0obe

mecA L)) ‘ ;i.u}aqu’d.j WSLQ.A ‘o)ﬁj o)és.st ‘ rA—lM) " u’_uo ‘L)‘“}"f)}/ w}f}f}l.d[,u,u/ :st.. LS&GS‘S

doddo 1 J ghemno 000 o
Olpliagie (ool ol3l s Riils cagiie axly o pwlids Connj 05,5
farahmolavi@gmail.com : g ,2SUl cony

VAR FIY - il g

WRAUNVNY oy &,


https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.10012_22<85458.1399.11.41.6.0]
O

SSTsnl sl Sl N Jee &5 5
PBP (cla iy 45 auily sl p3¥ ol alSYL,
5o G5 Al sk o)l Sl 5 <L o
L O R R e
S5 (S e 6L g og sl S
S sSalslin] PMlasl 1o bds g (pl d20 o dalol
OlHdgl Wgd o 0duel i S aspglas sl
& aen alasSlse b g dagl 5] agS
s 5 a3l e 1 -
- J5Slye laISs ;5 o Az o6 Lo SasS
PN RIS ST ST IURNVEL SRSFTINE SU SN
s Jes gleise 1) Oldgl 1A () ales
S Gaa (V) 0,5l Clesdy sunl slacSign

G Y L@Q] o;3lul

S Gums g mecA (5 ool g, iy abis

Ol 89y 32 03536 Pl sy 9 (S B! Cunglie
Cwsl mecA 3

Lo gy 9 Slgo
55.3. o9 L;"Jd-“-"_ggq-:-‘@}’ O ygody S axJlas U"‘
slaws s slosl (VYAA-VYAA) asle Vo Sbej o3b
oBialosT VY 5l usdy gl (wsTaSallin] aiges OR
“yge JEL 51 g o0 555 oz St 4 s
@ Og odd odls ctS BT lase gy, p» 45 o
.)‘j oKisls P SR 09,5 wlidss ol.i.....:Lo)T
mid ) rdiges plwlid Cyz i aly sodlu]
Y5155 VB 0,5 (5 5mal S5, ol o lasbiw] slo
DN8.865 )lf-‘— M]LM) Js.a....:la )J A.M)) ‘GA\J 9 6‘4.]9.'
vsiyel waSeldlin] 5 xSL(N) al eolanul
o lailiwl oKisle;l 51 (ATCC=25923) »,laikenl

S g Ophrwte aluaglie owyn slated,
5,81 g Jeo e 5l (Sgo 5] ol
~ s (A) ab oslizal BT o Ko Laml o,
ol asdllae (ol o oo eolitul Sign Bl sla
Aoug GeeleSlg s Yeng ke oy

Oeslog ol Yepg adgrnd Ve pg bl

¢ sectional-Cross

5SSl & a5 et eaSplile
"9 St o5 (S 9S S0l D g (b
85 (it S B g cel S slse
TSl (V) 35800 D iz )
Ol Cewgy (59, sole Il o ol (San s s/
Ol o &S Al Ceier S ol ple b
Cewgy ST Jg (V) oS o obyl cigee >
03,5 Sgii Bl 4y Wl oo 655k Gl Sty o]
S S ol S ol ol glssas
Jolossl (o9 Oliwslon 5o balisie e Joloe
2 S5 9bas 050 Cgmme (Ll 0 s ke (Lol
oo Cdlw lp cdes SIS S ol b
OS5 550 b lgiee &5 S5d e gine Aol
Cel s oBiws dax o it slacend
Oleyd 0,99 b (Yob 5 olsl2 slaan e B0
“Golen coms 6SL ol Gizee (V) 00l lews
ol pyin (Job o35 05 aleasl STk slo
"SS5 S pokis 5 il ook ¢ gy
ol s had oS ol 8l g S0sS 50 ohse
Oleys ;o Ot s Foteo 31 () 09 o0 dylo
-l cmglin o (SeSskdliul slacdsis
B el oS il 5 S
Sl o] o Lacwglio oyl 59, g o
Ol e dpslie gl plpls
92 auns MRSA L Lugh)sf s TpSplsle
9 Oli—wslon 5l plwiST slacdsas Jpus 0
Ol sy, 5wl sleta a sl
azlye IS—in Lo ], 5,5k ol loacisie
e ple g el g Acwglie (0) Wilow oo
Jo sl b S ks
ClS 5l sidn (epl ol awl mec g,
OnSgyy emecd o5 ol © S5 bl agigay,S
oS 1, PBP2a o L pdw oo 4 odigd Jais

pglie

! Staphylococcus aureus

% syndrome skin Scalded

*TST

* Methicillin Resistant Staphylococcus aureus
> SCCmec


https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.1001.1.22285458.1399.11.41.6.0]

a5l S alols aS g sbay cd,85 |13 oo
yoghile VIO po acaud 9 g il VO coly
L Lol o el Y JIYA Cody G 09
ol slasm a3 e ol )3 ole 4z 0 YV sl
Syg0 A, pae dla bl 5l lbSluss Blibl Sas
Joloz @ aszle b g 6,0505l0l | pgass 25 Las
b ol | ol calEiylejl sl Lo Lo aroS
..L:o)fu.....u@‘) LgLQgS.uj.uLsuitbLg)..SbwsLQ.a
YV sles jo 0,5 asSSl cels YT 5l s Colys o
V..u;’,) Salasl cdale BBlas ol 5 oole ax o
Sy wSles jslie cnl slp ad i 6250
O 25995 5 008 angd (Sl (forind S
Hoobarmma (59, pr g 00ls 1,80 b S b 2l |,

A 0ol (sloyaw W.S)lfT OFe

RNA z! yziw!

Oslimg (23)lesd I s RNA - gl
3as &8, L) o, 0,360 L mecAd 5 sl 5 5SL
wh el (0B, Sl cdile Jilas
OYAY) Logass oS 5l oslinul L RNA g5l
Ol 3l g plamil gl s wsb oyl <550
oo zlymiwl sla RNA olod (5,9 wdz g cdale
(Nanodrop Bio Tek Epoch, Ulogl SaS L
R & S ol USA)
asls RNA clale g jlaie s 31 G oS lw
51 oo zlmxiwl RNA ICDNA cale gl y oo
sk ol S5 ph ALOT161) pyain oo
A ool Hald s

mecA ;5 PCR

' Antiobiotic Zone Scale ruler

? Clinical and Laboratory Standards Institute
(CLSD

? Minimum Inhibitory of Concentration: MIC

e 05 Vo pg (riaSghn 5 OUE 9ol ool THE

o plol (V) olBislosl o lastiw! Joadl ygims

0y 0,393l o lw
Pl s 00 5o 1y ead Sl iy 055 0
oS yo5 p5 2 ln Ghes (nl ) 035 Jo Shaie
V0 5 (dgbee adll Joyul Jlade ol (owiow Ve
T T N
Soeiy yislos Fee e o0 L aB B VY g ol aBn ;) (g 0]
b S 4 SB Jole ek yile jlan s S
Voo Jeloee cnl oot yild 5l e g ws)S Jie
st il olae ) e Ve il (s e
Voog wu, e 00 Jbs o Ty Jems
ol & Yse e Vooyh Bl Jolro 51 2ds e
"5340 ol « S5y 5 5l am ol A8l
m VP o bgead aBy; gl Vol
295 Joloe (o 02355 Gouds Lo a8 V¢ S
shie Ol o5igs O il e Vg ol w50
LY al e yiile Saome 5 w0 S @lol ol &,
sbcely o ) kil Gaw, @y ol LSS
St b aniliS b e o g 4, alSlas
yr Slp 00,5 ekl 0,340 o4 g 04
saig, 5l sael Canows 0,350 (Sopd Caogas
oBiils ) 55 S9SN QoSmy S (Sl S
g (dguie a1y of5T olZils) FTIR (againe (owgd,8
oBusls) XRD oSGl 655 il miw canb oK

Al oolaiwl (agis gwgo,®

O59end S 5l oolaiwl b lediges jekaie ol sl
Joallygios 3o 5 5 ()5 g, b sl Lama 5o
Gebaie plslp (VY) Wl ow,y, CLSI s jlaste!
B Jolee (Sgrmibimgn 05,5 a8, slag St
OF=p oo Lue (595 3 9 05 g ail B
leal. ab sols caiS lohw S &)jg0as L5
b as,s 1,8 5l glos jo addo VO b Ve Soweas
Ol o il 5l waz ls b e St

>



https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.10012_22<85458.1399.11.41.6.0]
<

eyt CuS leslaiul b sl b slo iy (2aSTy
RealQ wbf) ()5 rale oSnyins) oy b
el 55 & jseas (Plus 2x Master Mix Green
Vo 2y yealp S e 5l idg S VYO tad
VoSS el e S 10 ladieds Y geg S
PP O dged il See /0 ladeds Yooy S
YO U ez ooile, b 5llSe 08B o1 3 cDNA
3o Hhais g glasad oSO ol colaiul g S
L Applied Biosystems StepOnePlus oSiwo
So o slp ol il ax 0 A0 adsl cul puly 4l
o, sl 4z 30 A0 jo Cud yuly Julds ,iST ad o
Sy oS sile a0 0% o Jlasl sl Yoo gl
o, sl a0 VY o 5yild g adl Fr Cus
SRNA 5 5l .o plxil a5 > YO ,0 aib £+ 5l
dwlee (gl ol oolaiwl Al uS lgieay VF
Slyl3g08 sy 5 Wosls LT (05 (ord Ol 50
LightCycler abgs 1o
sleools .ol oslats! Quantification Software

Relative 5!

L 2AACT oy, L mecA (5 Hlo yuxs & bgjpe
Solel gayl lesliiwl b g oy Voo SIS 5,8

5o 00d ookl glo sl (6o lS 5igSl g ) Joo
16S Rma (5 5 (wsb sl (osS'sS shdliwl jo mecd o5 255
v

)] SMglS s Jgs

mecA | F: AAAATCGATGGTAAAGGTTGGC
R: AGTTCTGCAGTACCGGATTTGC

16S rRNA | F:CCCAACCCTTTTCCTTACTTGC

R:CATCAACTTCACCTTCACGC

R Oy90 digel O rogi ahie adlae cpl )0
g dad aol oleedan 5 5doms, e (ol
5l wog mecA 5 slyls laaiges OV oyl oo 5l
sl Glis Cwglie w4 ouded b
slammecA 5 PCR Joame aii ) o,leds i
mecA 5 osxg S 5l oe Cute caumolis

cpy drwg oo yitw sleyasly BLAST 3 L
Sy « NCBI cols o (0ligo 7.60) ol 153l
ol s s bl g See YO ol ez 4PCR
3 it e <10 oS eDNA 5l 2] Sie V¢ 2iSTg
,» axly 0 )Taq DNA Polymerase 3l
oS Vo)peln 52 5l doySe 10 (idg S
@S9y Lol Sl g See VGRS o
VIO (Ysesko YI0) clindsy sbousisilSys
Seos 5l s S VO 5 (X)) PCR 3L 2y See
w0ids bglie K08, L (Yee o 0+) MgCI2
FelrSen YO &y oad phai Jlgs Ol L ol oz
(ol alipy b S YY o STy ol enila,
43,80 £ Soedy gl 4z ,0 AT a gl el gils
wldyly Gl asyle )y lalyd o e T Gl
OV ¥ oslyy Jlasl a5 O Loguedes 4,00 | 0l
oogmeds 223 VYT 0 sl il 0+ sl 4z
g 423 VY ol Lo S5 g adB0 ) sl

i all 4k £ oy

&35 » Jypaze PCRJyame CoidsS (ow)n Cu
£+ e TBE 3L 50 5,589 58Ul soje ) 58T 3
Sy sl OY) ol 5,889 xS Ve e 5Ly yo anBo
Sl SSb o aids VO Sawd 1l J5 sl
oK .Ia.uy |) C"l“" 9 ool )|)5 J._».Lcﬁﬁ ‘eﬁ.u.\.u‘
S8 adlhas 5,90 manld 4o L Geldocument
Cat. No. PR911653.100bp Silas 51 .cé,5
oolaiw! londaxlad o)b.J‘ CyposS 6‘)" quLAMAJ J).w
JRley Sl eslitul b5 Oy jed Oliee b
9 4% One way ANOVA o051 4 SPSS16
P< </oV gyl s s o)lge plod jo al o
Real-

S by o) ol e

TimePCR

! Denaturation
* Annealing
3 Extension


https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.1001.1.22285458.1399.11.41.6.0]

O S9l> Sute ladiges e JUS (sib Zdx Ver Sle iy 4 o gD mecd o) 5SS Jel> 50 580 gl ) S

s oaalie olejl cou sladiged (olos sl 0,8
el @l o,i oldgl sl Jslxe o
B ale 5 051 o3l slacs 5L ale (s,Sped
Ly g Se 0, 5l 5 Ssl fol> a5 aseis
deliia ;o (ol glojlos plad,s Conl o)ds 0l 543k
0,8 s g ,hie Ol ojlas a5 sals sladiges b

A saslice Loy

oy 3w 0 585 05393l puwlidmCasty y (o) 2
S5 S9SN sSs Se b0y 0,356 (o)
b oo JS5 1351 sady oldgila ols ol
cy oS s Sl 5 gl ATIYD B YYIYR o3l
(V S)ociws slabe g ilie &g

oo aislw

0, 0,39 3l 0)J58 (Sg SSU D98y e pgeas ¥ S

(Sl 5b caam VAN ais o0 axkad Jobo amecA

A odn s 4 baaglas wspo e ol lis s
OF gmaS b 45 duo )0 AY pislog i )l 4 wo o
Y (bl 4 ws o T4 ‘wliﬁ.oi EERRVERR
JEUUN| WA SN E-TRUSUWEP VIR VESRR A RPN VOV SOVEPFRR WS
JoslaS ginlales 4y 0o )0 YO gaiy soul 45 2o 0 YV
-‘_,’_‘;.;’l Cwoglio e (5 i (s il Cwglas
(2o,0%0) pdew oo Gl e Sdsm
D9 ddsiid (SS9 L AD (pnlog 5 )l

0y Wl)deil b ySbas (ples ()
o)La.c )| AW .A.Js.: 0,45 0)5531.3 @5)5...;,“ M,.Ha.é
Ay Cudgisme dla (6 .Sojlail g snaline b o)
gl Jole g5l slaSuns Slibl o 6 25U



https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.100]?_2{85458.1399.11.41.6.0]

1y 0, gl Jliny ,Soil 5529 45 039 YA/A? A4/5F
ST as ol mls e WS e ol
—QT 3 i S b g aaly oS IS al)340

(Y JKS) ol soly asis

XRD axlao

(XIA) WSSI amisl ol oS Y S wlal

¥ g YeY Yee O sl sl slaedl
OPEIY CYVIS Cslaasly 4 bgie a4 g o0y

80 3
604
40
20
L

Excparimental patterm (1)
[96-500-0213] A Siver

2500 30,00 3500 40.00 4500
Cu-ka (1 541874 A)

50.00

55.00 60.00 £5.00 70.00 75.00
2heta

SRR 0 odd asle 0,45 0)553L3 » G| ans| u,ul),v A55i” ¥ JS.»;

05 oke b awslie jo (g lolas cglas 6)u1 PR
(F JSs) (P<0.05) wssls olas o5 51 16SrRNA
‘Lao)f)'LéT OIS Chz pds 0dilS sl g e
2SS pas g Hlis g0 35 sleaskd polal ;isS
O U 5o 0y o5 2 slp golalpe sloasks

s oo plas

03393l 0uisS Hleo b jlowd 31 o mecd (45 ol

o i
Say amecd 3 Ol eyk 0,35k Hl anylie sl
Ssons Of Ol CDNA s s RNA gl 2l
o=, Real Time PCR s, 5l oslizl by oS
Ao gloaguw aS ols las by, ol wls b
s 1y glite Glo e 0,85 356 L5l oo

L 14
12
Los
3
06

0.4
Lo

ag &

3 2 1

T
CONIROL  16srRNA

oy )35 b o jlas (sladrg 10 MECA 15 e lme F S

Suaglio 4 jg)ds 59 Lol wd g oalitul (S5 oL Sl
Spsbar Wb 03538l elow oy e (SismH]
G Shwjlen sbasw wsye T N0 Jlo o
@ VA7 Jlo )3 Glime cnl g wad pglie ol
shedew = ade eay opl Cde o, w0 A

WS oo 432 |y ek S S 05 6551 Lawss

S5 A g S
» g 038h Sl S sl el
Slml )3 6 8L (eegd Olsrear 5 Sl Sl glaw
BiS 5l gm el grhe (Sllen lacigie
slacisie oloys sl 9l oal 31l 5o el


https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.1001.1.22285458.1399.11.41.6.0]

-dFfd1

0.001
—— S
—
=
0.000
£4.00 8600 £8.00 70.00 72.00 74.00 75.00 78.00  80.00

Temparature

.

B4.00 86.00 BB.0D 40.00 S2.00 94.00 96.00 28.00

O Oy50 (3 (g 45 MECA (5 00y iS5 gbaskd og colais! jf liwbl gl (Melting curve) wod s /’.,_JL'.T )
el 4l Sy 5yt g Gelaio ot b laaiges ples 4

5 (V) YooV Jlo s Shey (O YA L
Sy edd iS55 (Y4) Y)Y Jle ,o Moradi
L AYAY o o oled Ken o Shokri puimpn
oot end 5 slaer (Sl Wised VWWF (o)
wisly lis ¢yl Ggmga ol Col liw e calize
gl adlas 550 ladiges slad ioleS oS
(Y)) Bog pbew g aszewglio )l liw, oy
- 5T acaglie isl5dl a5 was s Lt @l ol
Sdlagy M o Pt 5 (o o)lgen Sa
Joee 0938039, Gused 4 Sl cwl 0oy Sz
ol e Gl wazr Gl anugi g o S

el Gl 5k Sk

oo O Sl slr eaiS sl slael, 5l S
s Dldgl sl eolaiwl (ol SL lacglio

Vb e maw g S8 ojlail Ldoas &l,34L
el wilg oo 35,10 B pundlS )19, g Lo by 4
igs ol gberd s Suiglen clld
@95eedd slajl &5 005 o cage ol ren
YLl Sl 0g3 b aglie 5 o3l gl
b 2l Jsbo 4 9959 51 mp aiiliico bag] il
5 sslam ol Glageiien o8lee oSSl
S, o] ol DNA L i glls sla JsSJso

TR RORC PN W7V B S U E
5 OebaleST 4) Sl sty tpglie slaselan
YN QT e ((VF) wl eolaul (ubew g0
Ngd oo 03l MRSA &5 ol 2o aspglie
- Bl ok 4 Jgere jsbay a5 auil S
g ol b 5 5 alien pylie b S
S ebeiste dupglie usdysl  usT sl
s pieS o s plzes 5 s ol
o DL 5 e e o oS saalas (OF)
asls Laslidl Wy 655 ol jo Caglae aST wsls
ey gy ol S sl o Js (V0) el
g 035 Ghaghy Sy 0 (V) Sl 485 (6 5 e
S MRSA Jlgl3 a5 45wl eols oylas alle g0
SO 90> VAY L 0% VY L5 1348 Lo
Jlos o lsee ol s 005 7 810 55 1394 Lo o
Sy 1 FID S90Sy 095 jlade o YL 4 1499
J3 51 bt gl (552 Gl (W)
Voot o jo a5 gleadlas g 09 ool gimyiem
€9 ol a5 o esls plid sg oud sl aS 5 o
& ushsl T3l 53 (Sge sl Canglie
oaly Hlis Lo andllas (B) Canl b S > o oo
Iy Caglin (] o) 0)50 (Slaiged o iST aS Cul
e dpglie sladig (39 (g8 il 03,5 oS
,o Jafaree-Sales lwg L3 o oyl ol



https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.10012_22<85458.1399.11.41.6.0]
S

e Sl plulid jolaieds aailes e 05 0
ool usds/ (wsT s sbSlin] adiges ;o ko
e 25T L Asgaree S92 g0 4z b Liwl oo oS
dlis VEPE o 5l olal 5o MRSA (g3slseons!
as ol flis ( Sldlbl slaolSL 5l eads 2l el
U S ols i st of posS a5 pluslivs] s gus Y4 -
Slolyg adl wisgymecd 5 slyls b aygu 3l ooy
LYIFA e lize saddlas o MRSA

(V)0 yusie g5 07 0 U leasl o

Soeon sl o® o3l eghn cnl o
Ol o oolitul ugdsf s sS s lSlin] (o9 Scass
5 oWl 8en 9 Salmani  aslllas b g ol
N 0T BRI TR BT R R A
pS sl Sh ade o) Sldglh ol Shas
anlllae alSislo)l bae o it o 5 ol
alhs ol 5 Jol mbs el 5 wis,S
5 Cemlbe S OOLS Slag St
OFGR oeshsl Tl slag SL
AT0) wsls lis 0,5 &l 1361l dscannd 1) Sl

Wl o 0y 035l 45 amo e lis o> dalllas
Senglie g5 Sl Bl 6 pTolr slp wBl lanS
Wlgs oo W usdsf rusT a5 slbli] Gladsgmr (o 5
AL slacisas Gl lp cwlie auF S
S50y peS g Ol lon )3 (sl s plSlin
s Azadi adllae o olpan ol wilb Sl
lagy] 5 sl o0t ] 35 VY0 Jlo 5o il Ko
eyl 10 0,85 0,360 MIC o (5,0 cixe bLS )|
s iy ilalir wLite b sl sl
g wols lis | Gresblis 5 Gl o dalmglio
0,0 U MIC (jogs ool wazgs L aS wis,S 5.l
osliinl Sl coebiw e wpslie sladlgnl » o)l
-0 (Gl len Cigie ;o MRSA s po ]

SARDES IS LIS ACEE S ESTRt Y

S 3 5wl

@ly3eil 5l ooliial (3l gl Jlo 53 (YY) Wy e
oy Ny, S Al slaclS S Glpsa b
(YF) o, Oldgil o ol 51wl ails guu,
5 (YA) e ((TVLYE) (55, (YD) posilis (sloa,ns]
i comlio (655 bas oles JJoas (Y4 YR) (yal
S0 wilas T 13 eolanw! 0,50 Ol)3gL sl 5l
Sy 2 bl 9Seens S ogas
plxl gounie sloaslllae usdys/ T p5slslen/
Yo¥e Jl o ol,en ¢ Pishvaee .col ouds
ks:a)i».m.xa u...o; ﬁ9)5 AMS‘ 0)09.:[) as asols uLm)
0,350 (g9, 5wens S1(VY) o)l 6550 ol s,
3 sl s HLS] (555 5 5 e 5 Wb
0l ools lad 5 Sen g Nadi lawgs 1¥A5 Lo
S5 r IS 038l (@s,Seeas ST
s Gahremani lwg 55 wsd,e/ wsSsSalslon/
10 (FT) el sad @) AYAF s o o Ses
chale g el YF 6,350 bt olo; ol adllas
aS > w08 dulxe ojllinl g, Loo)d4l
e9 sl i o i ), Sen 5 Aasadi aslllae
Jolse 0,85 @hdgl clale 5 oled olo) s Sk
Sl 08 D39l (09 Sens Cosls 9n p e

(YY)

Qilgs o0 0,396l aS slo Lis yol> gty ass
ly 1 ol 5 85 il (8555 ol 53 (a5, Send
Ol Cundl S oo Wl mecd 5 Gl 3,5 o5 L
S alawd 638U cpl Cwglie o mecd
Ol st aruaglin: Jotae 0F cnl &S cnl g ulew
onyliS goaxie gladdllas jo cul 658U ol o
Jl o olKea ¢ Ramezanzadeh .ol ouls
oo b oles oo a8 win,S odlel liws,S 0 YN0
0,5 wlolis |y b ,uSL cwglas amecd (5 oSS
oxb 55 Santosaningsih lawgs aiss ol (VF)
0 09 03,5 Ol (oS 45 jsbplen IUL(YY) wl
05 bl 2 1y s Sl (s il cslie pilss
32855 pl (YA 05 ololiss lagyT cosglie mecA
S wpglie sladiges pled aSenl vy b5
3 aS WS e ple Wlesg mecd 5 Jel> b


https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.1001.1.22285458.1399.11.41.6.0]

Sed o abobl 5l ise Jeols asdlas o
ol )5 a0 331 (gl oy desl VEYYSYARS
I IV 5 Jobo (oolbidiinn; ail; 3wl
gt 0ty ool ol;T olEils Ayl pale saStils
S S P o)l b Ul g o
CWlesg b jglise asbLl sl ol ples
alos g 218 e GBI 5 Jler (odle o35l @il 15
@ (ool 09,8 ollaslejl pyize Ll IS
2005 o0 Sl ol e pled o (5 Ko [bL



https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.100]?_22<85458.1399.11.41.6.0]

&L

1. V. M. Corman, J. Lienau, M. Witzenrath, [Coronaviruses as the cause of respiratory
infections]. Internist (Berl) 60, 1136-1145 (2019).

2. Saeed Soleiman-MeigooniHospital Outbreak of Middle East Respiratory Syndrome
CoronavirusThe new England journal of medicine, august 2013 ,1 vol. 369 no. 5

3. A. R. Fehr, R. Channappanavar, S. Perlman, Middle East Respiratory Syndrome: of a
Pathogenic Human Coronavirus. Annu Rev Med 68, 387-399 (2017).

4. Zhou, P. et al. A pneumonia outbreak associated with a new coronavirus of probable bat
origin. Nature. https://doi.org/10.1038/s41586-020-2012-7 (2020).

5. World Health Organization. WHO Statement Regarding Cluster of Pneumonia Cases in
Wuhan, China Geneva 2020 [updated 9 January 2020 and 14 January 2020]. Available from:
https: //www.who.int/china/news/detail/09-01-2020 -who -statement regarding -cluster -of
pneumonia -cases-in-wuhan-china.

6. Chinese Center for Disease Control and Prevention. Epidemic update and risk assessment of
2019 Novel Coronavirus 28 January 2020 [cited 29 January 2020]. Available from:
http://www.chinacdc.cn/yyrdgz/202001/P020200128523354919292.pdf

7. Iranian Center for Disease Control and Prevention. Epidemic update and risk assessment of
2019 Novel Coronavirus 28 January 2020.www. Health.sbmu.ac.ir
https://www.who.int/csr/sars/biosafety2003 04 25/en

8. Chen, Y., Liu, Q. & Guo, D. Emerging coronaviruses: genome structure, replication, and
pathogenesis. J. Med. Virol. https://doi.org/10.1002/jmv.25681 (2020).

9. Montani JP, Vliet VB. General physiology and pathophysiology of the renin-angiotensin
system. Angiotensin Vol. I: Springer; 2004: 3-29.

10. Hosseini khalili AR, Thompson J, Kehoe A, Hopkinson NS, et al. Angiotensin-converting
enzyme genotype and late respiratory complications of mustard gas exposure. BMC Pulm Med.
2008;8(1):15.

11. Crisan D, Carr J. Angiotensin [-converting enzyme: genotype and disease associations. J of
Mol Diagn. 2000; 2(3): 105.

12. Lu, R. et al. Genomic characterisation and epidemiology of 2019 novel coronavirus:
implications for virus origins and receptor binding. Lancet. https://doi.org/10.1016/S0140-
6736(20)30251-8 (2020).

13. Zhou, P. et al. A pneumonia outbreak associated with a new coronavirus of probable bat
origin. Nature. https://doi.org/10.1038/s41586-020-2012-7 (2020).

14. Zhu, N. et al. A novel coronavirus from patients with pneumonia in China, 2019. N. Engl. J.
Med. https://www.nejm.org/doi/full/10.1056/NEJMo0a2001017 (2020).

15. Xu, X. et al. Evolution of the novel coronavirus from the ongoing Wuhan outbreak and
modeling of its spike protein for risk of human transmission. Sci. China Life Sci.
https://doi.org/10.1007/s11427-020-1637-5 (2020).


https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.1001.1.22285458.1399.11.41.6.0]

16. Hao Xu. High expression of ACE2 receptor of 2019-nCoV on the epithelial cells of oral
mucosa. International Journal of Oral Science (2020) 12:8 ; https://doi.org/10.1038/s41368-020-
0074-x.

17. Hao Zhang et al. The digestive system is a potential route of 2019-nCov infection: a
bioinformatics analysis based on single-cell transcriptomes. bioRxiv preprint doi:
https://doi.org/10.1101/2020.01.30.927806.

18. Jiahua He Huanyu Tao, Yumeng Yan, Sheng-You Huang*, Yi Xiao. Molecular mechanism

of evolution and human infection with the novel coronavirus (2019-nCoV). bioRxiv preprint
doi: https://doi.org/10.1101/2020.02.17.952903.

19. Huang, C., et al., SARS coronavirus nspl protein induces template-dependent
endonucleolytic cleavage of mRNAs: viral mRNAs are resistant to nspl-induced RNA
cleavage. PLoS Pathog, 2011. 7(12): p. €1002433.

20. Tanaka, T., et al., Severe acute respiratory syndrome coronavirus nspl facilitates efficient
propagation in cells through a specific translational shutoff of host mRNA. J Virol, 2012.
86(20): p. 11128-37.

21. Graham, R.L., et al., The nsp2 replicase proteins of murine hepatitis virus and severe acute
respiratory syndrome coronavirus are dispensable for viral replication. J Virol, 2005. 79(21): p.
13399-411.

22. Gadlage, M.J., R.L. Graham, and M.R. Denison, Murine coronaviruses encoding nsp2 at
different genomic loci have altered replication, protein expression, and localization. J Virol,
2008. 82(23): p. 11964-9.

23. Lei, J., Y. Kusov, and R. Hilgenfeld, Nsp3 of coronaviruses: Structures and functions of a
large multi-domain protein. Antiviral Res, 2018. 149: p. 58-74.

24. Serrano, P., et al., Nuclear magnetic resonance structure of the nucleic acid-binding domain
of severe acute respiratory syndrome coronavirus nonstructural protein 3. J Virol, 2009. 83(24):
p- 12998-3008.

25. Beachboard, D.C., J.M. Anderson-Daniels, and M.R. Denison, Mutations across murine
hepatitis virus nsp4 alter virus fitness and membrane modifications. J Virol, 2015. 89(4): p.
2080-9.

26. Gadlage, M.J., et al., Murine hepatitis virus nonstructural protein 4 regulates virus-induced
membrane modifications and replication complex function. J Virol, 2010. 84(1): p. 280-90.

27. Stobart, C.C., et al., Chimeric exchange of coronavirus nsp5 proteases (3CLpro) identifies
common and divergent regulatory determinants of protease activity. J Virol, 2013. 87(23): p.
12611-28.

28. Zhu, X., et al., Porcine Deltacoronavirus nsp5 Antagonizes Type I Interferon Signaling by
Cleaving STAT?2. J Virol, 2017. 91(10).

29. Angelini, M.M., et al., Severe acute respiratory syndrome coronavirus nonstructural proteins
3, 4, and 6 induce double-membrane vesicles. mBio, 2013. 4(4).

30. Cottam, E.M., M.C. Whelband, and T. Wileman, Coronavirus NSP6 restricts
autophagosome expansion. Autophagy, 2014. 10(8): p. 1426-41.



https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.100]?_22<85458.1399.11.41.6.0]

31. Kirchdoerfer, R.N. and A.B. Ward, Structure of the SARS-CoV nsp12 polymerase bound to
nsp7 and nsp8 co-factors. Nat Commun, 2019. 10(1): p. 2342.

32. Zhai, Y., et al., Insights into SARS-CoV transcription and replication from the structure of
the nsp7-nsp8 hexadecamer. Nat Struct Mol Biol, 2005. 12(11): p. 980-6.

33. Te Velthuis, A.J., S.H. van den Worm, and E.J. Snijder, The SARS-coronavirus nsp7+nsp8
complex is a unique multimeric RNA polymerase capable of both de novo initiation and primer
extension. Nucleic Acids Res, 2012. 40(4): p. 1737-47.

34. Egloff, M.P., et al., The severe acute respiratory syndrome-coronavirus replicative protein
nsp9 is a single-stranded RNA-binding subunit unique in the RNA virus world. Proc Natl Acad
Sci U S A, 2004. 101(11): p. 3792-6.

35. Zeng, Z., et al., Dimerization of Coronavirus nsp9 with Diverse Modes Enhances Its Nucleic
Acid Binding Affinity. J Virol, 2018. 92(17).

36. Bouvet, M., et al., Coronavirus Nspl0O, a critical co-factor for activation of multiple
replicative enzymes. J Biol Chem, 2014. 289(37): p. 25783-96.

37. Ma, Y., et al., Structural basis and functional analysis of the SARS coronavirus nsp14-nsp10
complex. Proc Natl Acad Sci U S A, 2015. 112(30): p. 9436-41.

38. Fang, S.G., et al., Proteolytic processing of polyproteins la and 1ab between non-structural
proteins 10 and 11/12 of Coronavirus infectious bronchitis virus is dispensable for viral
replication in cultured cells. Virology, 2008. 379(2): p. 175-80.

39. Ahn, D.G., et al., Biochemical characterization of a recombinant SARS coronavirus nsp12
RNA-dependent RNA polymerase capable of copying viral RNA templates. Arch Virol, 2012.
157(11): p. 2095-104.

40. Te Velthuis, A.J., et al., The RNA polymerase activity of SARS-coronavirus nsp12 is primer
dependent. Nucleic Acids Res, 2010. 38(1): p. 203-14.

41. Adedeji, A.O. and H. Lazarus, Biochemical Characterization of Middle East Respiratory
Syndrome Coronavirus Helicase. mSphere, 2016. 1(5).

42. Eckerle, L.D., et al., Infidelity of SARS-CoV Nspl4-exonuclease mutant virus replication is
revealed by complete genome sequencing. PLoS Pathog, 2010. 6(5): p. €1000896.

43. Jia, Z., et al., Delicate structural coordination of the Severe Acute Respiratory Syndrome
coronavirus Nsp13 upon ATP hydrolysis. Nucleic Acids Res, 2019. 47(12): p. 6538-6550.

44. Bouvet, M., et al., Viral Disease Research & Therapeutic Development RNA 3'-end
mismatch excision by the severe acute respiratory syndrome coronavirus nonstructural protein
nsp10/nsp14 exoribonuclease complex. Proc Natl Acad Sci U S A, 2012. 109(24): p. 9372-7.

45. Minskaia, E., et al., Discovery of an RNA virus 3'->5' exoribonuclease that is critically
involved in coronavirus RNA synthesis. Proc Natl Acad Sci U S A, 2006. 103(13): p. 5108-13.

46. Bhardwaj, K., et al., RNA recognition and cleavage by the SARS coronavirus
endoribonuclease. ] Mol Biol, 2006. 361(2): p. 243-56.

47. Zhang, L., et al., Structural and Biochemical Characterization of Endoribonuclease Nspl5
Encoded by Middle East Respiratory Syndrome Coronavirus. J Virol, 2018. 92(22).


https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.1001.1.22285458.1399.11.41.6.0]

48. Chen, Y., et al., Biochemical and structural insights into the mechanisms of SARS
coronavirus RNA ribose 2'-O-methylation by nspl6/nspl10 protein complex. PLoS Pathog,
2011. 7(10): p. €1002294.

49. Decroly, E., et al., Crystal structure and functional analysis of the SARS-coronavirus RNA
cap 2'-O-methyltransferase nsp10/nsp16 complex. PLoS Pathog, 2011. 7(5): p. €1002059.

50. Shi, P., et al., PEDV nspl6 negatively regulates innate immunity to promote viral
proliferation. Virus Res.

51. Wong, D. W., Oudit, G. Y., Reich, H., Kassiri, Z., Zhou, J., Liu, Q. C., Scholey, J. W.
(2007). Loss of angiotensin-converting enzyme-2 (Ace2 accelerates diabetic kidney injury. The
American Journal of Pathology, 171(2), 438-451.

52. Zhang, H., Penninger, J. M., Li, Y., Zhong, N., & Slutsky, A. S. (2020). Angiotensin-
converting enzyme 2 (ACE2) as a SARS-CoV-2 receptor: molecular mechanisms and potential
therapeutic target. Intensive Care Medicine, DOI: https://doi.org/10.1007/s00134-020-05985-9

53. Fehr AR., Perlman S. (2015) Coronaviruses: An Overview of Their Replication and
Pathogenesis. In: Maier H., Bickerton E., Britton P. (eds) Coronaviruses. Methods in Molecular
Biology, vol 1282. Humana Press, New York, NY.

54. Cai, G., Cui, X., Zhu, X., & Zhou, J. (2020). A Hint on the COVID-19 Risk: Population
Disparities in Gene Expression of Three Receptors of SARS-CoV, Preprints, DOI: doi:
10.20944/preprints202002. 0408.v1.

55.Zheng, Y. Y., Ma, Y. T., Zhang, J. Y., & Xie, X., (2020), COVID-19 and the cardiovascular
system. Nature Reviews Cardiology, DOI: https://doi.org/10.1038/s41569-020-0360-5.

56. Wang, J., Luo, Q., Chen, R., Chen, T., Li, J., (2020), Susceptibility Analysis of COVID-19
in Smokers Based on ACE2. Preprints, DOI:10.20944/preprints202003. 0078.v1

57. Grayson Wick. Coronavirus 2020, What is really happening and how to prevent it. updated
February 12 th , 2020.

58. Wenzhong Liu. COVID-19 Disease: ORF8 and surfsce glycoprotein inhibit Heme
Metabolism by binding to Porphyrin. Scholl of Life Science, Yibin University 644000.
liuwz@suse.edu.cn.

59. Diao, K., Han, P, Pang, T., Li, Y. & Yang, Z. HRCT Imaging Features in Representative
Imported Cases of 2019 Novel Coronavirus Pneumonia. Precision Clinical Medicine (2020).

60. Chang, D. et al. Epidemiologic and clinical characteristics of novel coronavirus infections
involving 13 patients outside Wuhan, China. JAMA (2020).

61. To Sing Fung and Ding Xiang Liu. Human Coronavirus: Host-Pathogen Interaction. Annual
Review of Microbiology. Annu. Rev. Microbiol. 2019. 73:529-57.

62. Masters PS. 2006. The molecular biology of coronaviruses. Adv. Virus Res. 66:193-292.
63. LuoH,ChenQ,Chen J,Chen K, Shen X, JiangH. 2005. The nucleocapsid protein of SARS

coronavirus has a high binding affinity to the human cellular heterogeneous nuclear
ribonucleoprotein A1.FEBS Lett.579(12):2623-28.



https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ Downloaded from ncmbjpiau.ir on 2025-10-24 |

[ DOR: 20.100]?_2{85458.1399.11.41.6.0]
>

64. Kristian G. Andersenl,2,.The proximal origin of SARS-CoV-2. Nat ure Medicine.
www.nature.com/naturemedicine. 17 MARCH 2020. https://doi.org/10.1038/s41591-020-0820-
9

65. Zhou, P. et al. Nature https://doi.org/10.1038/s41586-020-2012-7 (2020)

66. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China. Lancet. 2020; 395(10223):497- 506.
doi: 10.1016/S0140-6736(20)30183-5.

67. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive
study. Lancet. 2020; 395(10223):507-513. doi: 10.1016/S0140-6736(20)30211-7.

68. Fang F, Luo X. Facing a major outbreak of new coronavirus infections in 2019: thoughts of
pediatricians [J]. Chinese Journal of Pediatrics. 2020; 58(2):81-85. doi: 10.3760/
cma.j.issn.0578-1310. 2020.02.001.

69. Rodriguez-Morales AJ, MacGregor K, Kanagarajah S, Patel D, Schlagenhauf P. Going
global - Travel and the 2019 novel coronavirus. Travel Med Infect Dis. 2020; 33:101578.

70. Khan S, Ali A, Siddique R, Nabi G. Novel coronavirus is putting the whole world on alert. J
Hosp Infect. 2020. doi: 10.1016/j.jhin.2020.01.019


https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html

[ 2-0T-G20g uo Jrneidlguou wouy papeojumod ] [09'TH TT'66ET'8558222 T'TO0T 02 :H0A |


https://dor.isc.ac/dor/20.1001.1.22285458.1399.11.41.6.0
https://ncmbjpiau.ir/article-1-1346-en.html
http://www.tcpdf.org

