¥4

FA-FS Gl — 1TAR lasl g ,la/) 0 load/¥ als S 3l gty oo y3 B35 4y putd

Chghe (gouisS dlxsl s s Sl (595 2 o 9 T SdpoS 5L il (wy
s bw ylow

"6 ol dazmo 5 33 LS a7 jglme (lmlinzr wazmo J(GU (L 9uS | s

Oyl ey s glg s codasl S15T olSitils aoly pale 0SLES (659l gurg e oyl ol )5 gaiSgal ils -
Ol e gt Axd (53,0l g g Uygel enlidizs ylosle o551y (63lup w9 CrmnS Ty Sliiod damgo ,bobiwl =Y
Ol e gt e ((65,5LAS g g 0] iz ylosle (651 (5 3lup o g (oS Ty linio dnnwfe -V

VYA 5 50 YO oled (o pdy VA jo0 505 0 16,5550 AT L5 YO rallie il o

WS>

539,75 o 5 o o 3 s S il 5 ot eint 5 (o i
Sl slony Cigie goa S wais balse Sl alei oo I 0 | 6 Gl ao o Ve L0 2SSl 5 b
aalllas (ml 3 ogei o) LBl (Sleys olS L (00 sloanbed ceizmen 5 Lol 51,5t ool 4 (g5 e
3 bl sl sbgs 59y 1 pgimas) Lajopil g, (ol (s )lae ool Ly (e 05505 oL 251 0o il 51
S Ligjo il oligags s 3y (s 55l 5 (log Silpli ol s up Syl osThesl] sLas S
$U IS g ol S ol gz 8,5 58 ) 29550 il oo Gl Lo slacisie (oo S Slml el
SU 3 5 4 il T S syt St it a5 ool g 550 s Sen 3 s 515
o) tBu il e (goamline cgz ol plasl ;o8 gole i b S IUT ol 1) el LSl ol )3
s Sépin Sjeo L 9290w (Jbow (503, 9 VEIO (Jolow (503, 58 59, ) MTT Cd (oShaS il
S il o 39S Sl (535058 )90 syl o,las aiges 45 ols (Lt gy ol (g (98] Sy Sen
Oz ANOVA (g3 T Mt Gl ) 50 Guizmod il so yiogils Vo-Yr o090 s 40 9 (59,5 oo l,3
anls sbbdsges 5 calizee glacdale L jlo e Oglas goowoylis aS el jao 1l Sig jlaie aS ol
ade 698 byl oo 1 s e 5 )18 eSheS S aalllae ul gl Bk il (i 5 e
Lol 039 (Gl Loy Slacisie Wge slags ST

m.jamshidian@rvsri.ac.ir :asle Jgime oo g5 Suig xS o *



s i) § Linpatiy s asile ol U Lo JIS50,
oo o b by osdies 2 S Jobw S s
Lol )5S 55 @ 5 59 ymt i L il
(A) g oo

Syl oy Aalllne oy el ) Gaa
5 Loyosils @)l o )loae (ShaSsils Jlo S 5
st o35l Sl 2S L (555t s
5 Lis—iz o il olipagogs o syl usT5S sl
S5 Cos ()2 Crizme 9 (o S SLptn ]
S 505, 9 559 Fb—w 505, — WSS
a3l oo L 929Dy s

) g olge

s Sy o058 gy LS i o)Lk agd
T3 2S5 YO e a8 ol (o sosloae
Slalad 4y U odgei 0,5 x> y3bd lawgd Lo,0sil5
Ol e Vo Gl G a0 Sz
e any |y G98 Jslme oS Aol sy ;b
S ol Sore sl b §l e 5 00iliigz aids ) -
099 h il Sz S joe (Sloo 32l
pomlodge 115 T sl Cowsay Jgloes

Ctr Loy09il gy LS 9 a0 08 LI jiw
Lo il oS5 IAY G g LB o)l 4 s
D o e g 03, S by e , lake T ) - -
B lolas (oo B L) oo 5l (oo
Jsdore o oaly I, 8 S % g9, celw Y o
\Weeorpm oo loa 885V Saoa sl | _ol>
S sz 5l Gy 5 00,5 (Olall- 500D Spedn sl
ol bzl gl ol g 5l gt
30,8 oolarwl Cowlus (s

350l 5 s 0,5 i adgs Aol 5 late &
P95y S ol Sl e D)3 G S 5 L]
5 (S—= iS5 L) SEM (g, (o9 55Ul
(Olodl joiS LW FTIR oiws 5l piomon

doddo

s ol 4 Gl )l glacisie IS )5 b o,
iy Ol )3 45 358 e 4 oLacdsic |
o 9 Al 09 0,8 )0 Sleys 5SThe 4 lilany
SlslmsST b a s o sie la ezl |
Sl jlown slacdgae .ol ool (Lo il
55150 o saaz e 5l el VY 1 Gy ol
sladisie ged Gliae (1) anled oo yallas Sl jo
Ol lo 05 LS5 Lo fdw ;o Sl loe
Ol o3y sl A ;0 5wl oo gl
5 Cghe o 3l i in Wl Ve LSO ge i
5 Crpod—es 5L(T) aSbioo 503 La i
Slmslo lacisic slonl slaJors (n 5wl
Ol 9 (oS i ¢80l s ay (55 o0
Sl jlon lacsgac (¥) o9—oi o )Ldl j5>
Sy oS L byl g Jline 51 40 o sl oo
OGP sladigie 4 M ol (Ol Lo
5l Sl (eizon 5 0051 Sl gnd 5 515
oy Bl Ginly o555 i Jd
o5yl s PSSl Lig s 5] olizegog—
0395l (F) Sgai 0, Ll a5y 55,275 La,iShy,ze
5 M to 5 Ddns I (S (Sl Conglie
JrS s obeys 5o e slagtdly 5l (So eizmen
Sl slacisic 5 Se—ie Lo, lon
(3PS e 953l 59, (S () il oo
as ol s Gl 1) sanas g o5 slacus s
3F) sl 00 S sloul (658 @l 3 6l oL SL
9d Sy an S (Sore 5L 0S Slgs bl
bl gsd ()l hilo 4 e (AT 251

5 el g 008 lsul c L eS

V) 0,5 o Lol Ll &)l ol

9l SlapilSe olonl Ly (g5, ST 0,8 65
o an gola ST oyl sldl aile omg S
oiSly oS Jlsb ST slaisl, adgs

144 L5 q I3/l oflais /P Ala Sjusls ualidiesqi€as s 1do)l5 agpns H‘



5 ay

144 Ganyli I3/l ojlads /P ala Gjasls ualidse sqi€as s ldoj

e SO IS (69,5 o 9 7 )8 wSUoS 9 iU o 2

asSSl HeilosSSl gy celw P oo wa e
O5—LsSSl ey s ploil 5l ey a0 S
A g ol a i cody slwossS ygy0 slalae
de S Yoo e aya il A7 c Ly (g004F
wd> g os a8l_s| (Dimethyl sulfoxide) DMSO
oRs by gl OV gy Jybo o oS5l
A oily> (Biotek. USA) 15,Y1 Sl 3
wlliss o Lo ay ;FT-IR I gl

— 5 ol
ol ol aca s lR b o ba 285 Sa,
oa—b odle iV S8 0 a IS el o 0458

5 il aS O-H LSy o iS ALl ol

Cm'l)o B =L__.:9,o.; y° 00— (é}:.‘a.__..u ud__> u]

Cm_l)é L)] =_.w.o.> S u,ul_u)‘ 9 QHGA od_.:'») \ﬂf‘ /\

S5l Lol ) a8 Lol 5l el gloles LB VSYA

0, o L, BVA-Fe e emt Sly S o 5 uS]
=S ol 4 VIA emt s sa i samlie Sy
Jg—a pde DD o 0010 ol S |- s
Ol S aoys 4 Yol )6 4 by e sloSy
ool g ye (L9l Wiged )
i I 55y 0 g3y S FE-SEM
g2 ol—as asses SEM gl i iy
aS jeblen oo oo sl ) o IS el o gls
Sy oyl—ac 4 Sgai g b o ovml i ¥ IS
T ISt ol e S5 Ml S 559,90
mls Gk a5 s e Gl |y e )5 U 9>

el gl Yoo 00g0me 10 ol Cawdds

A eolaiwl

b8 o)las ;i1 )y g MTT G
o9y 3l sl iS5 g 0Dy (59— s
LAPid S oyl 00 S el Wl MTT i s K5,
Sy S xSo3osl (sl olatel 18 5 o aF (il
bl Bl o b Jolow Cdlad 5 2S5 (09 00
gl i S5y 0,5 Sl A S e (5
@b )a S e U5y Sl S e o5l o
Ly S, prbim sbosjob adsi g 00 slaJslw
00sj ol slowi az ;o il Glike)58 Joloxo
Sgy ddles iy oad adel S, Dad wbl iy
Q) oSe 5 g

el S i S G5 ol 50
G ol el g 000 5 sola Wl MTT (5051
P 509, 5| (o gr——ilmigan a2l
S ey s Seo Ve L 9290 bl

sl 4% oy JSIoDMEM  (Grand Tsland, NY)

Celw VY Gasa Lacls S ol ool s
Y YU Y ] [LY DS T S =] IPWRPPR U Wl A ¥
LS 0903 (o) 32 2559 e 25 53 |y Sy S
ol bl c g ,Soe @S 4 o Jolow Jlas! 5l
g sald plese am clyg e Jol i 1 pudle
Al ool JpuS lgie 4 pes o,
VoA LY slacdale 5l pagi s ol o
0,3 $5 9 g3 oslas = e oS e
oSGl el Y oo ay g o gl 4y
W.S‘Ja.,_vu);d.auu) Qd_ad_b)'ld_i&_io;
Sl 2 a9 u00,8 adss glasls A7 el 9,0
e o) FBS 08l ciS oo jidg Sio Ve
Al BLAIMTT Jgdome g S VO of o 4 (45



. ) )02 9 (U S€905 | prow

0-H bend

Transmittance(%s)

O-H stret

3500 3000 2500 2000 1500 1000 500

Wavenumbers(1/cm)

5505 wges FT-IR i —) JSCi

D3 =22.25nm

—
nanoparticle *

D1 =2874 hm

.

D2=20.73 nm

-

€

MIRAS TESCAN| SEM MAG: 150 kx Det: InBeam

7 me
View fiold: 41.5 ym | Date(midly): 03/30/19 View fiold: 2.08 pm | Date(midly): 09/30/19 View fiolkd: 1,38 ym_|Dato(m/dly): 00/3019.

olite sl o1loi 5532 b (X2 jgolS digni 51 SEM yglai ¥ S

sald slaasses 5 alidee glacdile (e o ne as ols oLas ANOVA (yoasl :MTT g s
(P<005) Sl >—°—A—ﬂ 9 Sl ugLﬂb 6OMQQLJ’J aS el 7.0_«9 )_3‘).3 Slg )L)._s.o

L 929cuudlg pad (Jobw (5035 59 2 MTT Cand azi -1 o)lous Jgur

oD Sum of df  Mean Square F Sig.
Squares
Between 050 4 012 83029  .000
Groups
Within Groups .001 10 .000
Total .051 14

Vvero é,lw 609 69y MTT s a5 -¥ o,lols Jour

oD Sum of df Mean F Sig.
Squares Square

Between 377 4 004 17.046  .000

Groups

Within Groups .055 10 .006

Total 432 14

1744 iusls q U/l glas /P aly SGjasls ealisdicsqp€as s dojls agpins H‘



5 ay

144 Ganyli I3/l ojlads /P ala Gjasls ualidse sqi€as s ldoj

e SO IS (69,5 o 9 7 )8 wSUoS 9 iU o 2

SIS s/ s eSSl 5 ATy

—opam Voo A Jow o ol LSes 5 Loy,
A 0B 5 e S0 6 g See il S
9 ooy [ oSS lle ] (Ml 5l oy
o=l Jeole bl a i ls y editlw usll
Ola— Gh)ls o Dl )3 gl a S ol lis yiegi—
oy Ly ablie 5o 0,85 3 g5l an caid (%S
AY) Wog g xSL
AV I o Gl Sen 5 6, olmo

$U 8 b 5 655 ad 3l (a5
ol oylas 5l eoli il Ly st o Jgi o, 5 )3
Salz g S Gh9) 90 4o 9 (g2 slapla]
SLLSan 5 6 Hlins aallhae o o zsls
ISCCTR (PSS PR I SRV X SOV RO
9 Fegli e LYo o Job L (s egidy il
olEiws 5l 3 6L ISt 5 slal (5 ,mSoslsl coge
el o ool il (oag) (g SN oSy S
Olhd aS ol s aallhe ol 5leaal cwoas
yagil S Ve LS YA oogae 0 g 004 (59,5 J—ol>
(i ol 5| ol s il oy il 1,
oS oS (ol ojlac Al wgas oo adgs 1,3 4l
et e 65— (g S 0 )i
Staphylococcus sl iSU s 9w 3—unleg, Sl
5 Bacillus subtilis <Escherichia coli .aureus
) Wil oyl M{/@&‘U&‘}é)lao.ﬁ B
o G293 3 TN Jlw o oS 5 6,5 Lae
S U @l yStas il () 0 (o)
29l oS (Jple o)lae alwgay 0t adgi 0,8
o il adlas ol o oS, sue S
99 4 codd adgi 0,83 Dl )3 6 2B as 5 6L
533 8 Glesl oj5e Saly 5 Ss b,
s o, m old gl ady aulb 6l

Fegls Fre LYer zose Job L (5009589 55—l

- .

Z'L:‘) LSLQB)‘Q )_u‘).) ).) Lkp_m...:lf)‘j)im A.A_Ajlﬁ.n
S 08558 slacisac Loy o oolai wlo,g
Q‘_et} )_“‘“"‘)""" o (RF—E w)’l_w ) Go—=> JLW.A
3 S—aglite j5pds 958l 55, b S ol
ad slag)ls YL slaas o oizmen g Lo xS
Ly Ol «(omg S0 latigie Glas)d ;o (omg,Se
5 &y b L sl )lo (gl g2 4y @55
A 9o 9 5 5 FssS S as L ols
A (558 BluS 5 dewgd o pl pli WS e A, o
V) Conl ppe o Baz (29,

95 (il (g (9 S D95y S L
S s55tsd 150 (sl5 0 )Las 4 igas 4 sl ol
39 S e )3 Pl Bl e S SeS
30 Or—ized il oo yiegill S V=T ooga0 e
Syl godims Lt 45 ol yio 1l Sig e
wals glad el 5 cilizes claclile Loe s oixe
o oS 55 pizmen 010 3929 e 9 I
ale (558 Lo oLy yiSh o 51 Gl e 5 )8
el 03gy (Sl locy slo (y9he Vo slags ST

4 uLQA..o‘ o YeY Jl.w B U‘)L'i‘““‘b 9 ‘59_».:9.)
= e B3 5 Jl Sl T 5 Gl (o
slacigas )3 3 )luliuly olo St sla b )
L 51 Gregi ol po Ll ol gl lew
Bl p3l 25 S b 59y |y oo 053
5353, 5 sy | osS 3T Sl Mlel5
ool cogr LT asols S8 oy 3 5 eI
IS a5 e iman 5 53 el g S S
S oaol oty p b S Sl g e b L
=5 oren 00,5 canl i yiegil S Ve SIS

‘_gl.ﬁd.vj_u as sl ul_m.s U’“"QS)_’ u_l‘ L) o\.\_;o—l Cwddy



aenST o3 6l as ol oylis )] el s )8
Sbile Plao (o)) 2 G095 ol 5O eiaren
Syl ekle Pla >4 (MBC) —iSs,uSL
Sl 3wl

Biule;l LS5 51 o ngs b g
S5 Gilwp o g STy Dliiod dnio Slibos
9 S WSgedd &m0 dslllas o) plol gl

Aisled oo Slo,08

References

1- Ghotbi F, Raghibmotlagh M, Valaie N.
Nosocomial sepsis in NICU department in
Taleghani hospital, 2001-2002. Research in Medi-
cine. 2005 Dec 10; 29(4): 313-7. [In Persian].

2- Bienve nido D,Alora, M.D, Manuel B, Zac-
arias M.D, et al.,Nosocamial Infection in santo To-
mas university Hospital. J Microbiol Infect Dis1984;
13(1):36-48.

3- Berenholtz S.M, Pronovost P.J, Lipsett
P.A, et al, Eliminating catheter-related bloodstream
infections in the intensive care unit. Crit Care Med
2004; 32(10):2014-2020.

4- Emilia Ma, Baleva A, Adrian C. Catheter-
Related Intravascular Infections in Critical Care
Units. Infect Diseases & Tropical Med 1990; 26(2):
251-54.

5- Amiri M, Jajarmi M, Ghanbarpour R.
Prevalence of resistance to quinolone and fluoro-
quinolone antibiotics and screening of gnr genes
among Escherichia coli isolates from urinary tract
infection. Int J Enteric Pathog. 2017;5(4):100-5. [In
Persian].

6- Roy N, and Barik A. Green Synthesis Of Sil-
ver Nanoparticles From The Unexploited Weed Re-
sources. IJNT 2010; 4: 95-101.

7- Kim JS, Kuk E, Yu KN, Kim JH, Park SJ,

olayl SEM () s jotaie any (pioman .ol oolaiul
958 g8y S ol 5l s g S5t
oo oLt FTIR 51 o> gl s solitl (i,
2l ol g o 4 Jlasl T olaS ) 4
A oud adg 3l 6L aimen ¢ 0l cdB
399099 §9,5 Gip S (Joilie ojlac by
s gLy azils 1,5 2agls FA LYY eagime
ade (65 (9N 9t il al oy
OF) azisls imgy cnl slags S
5 5 Y ND s o St 5 sk
r 3 o eSOl P e o s
S sy = O Sk Slogas
Oy (il 5o Sy M g e oligesi/
S ol s S 5 53 55 8 5 (53515850

Lee HJ. Antimicrobial effects of silver nanoparti-
cles. J Nanomedicine. 2007; 3(1): 95-101.

8- Ketabchi M, lessazadeh Kh, Massiha A.
Evaluate the inhibitory activity of ZnO nanoparticles
against standard strains and isolates of Staphylococ-
cus aureus and Escherichia coli isolated from food
samples. JFM 2017; 4(1): 63-74.

9- Mosmann,T. (1983) Rapid colorimetric assay
for cellular growth and survival: application to pro-
liferation and cytotoxicity assay. Immunol. Meth-
ods; 65:55-63.

10- Mayeur, S., Spahis, S., Pouliot, Y., &
Levy, E. (2016). Lactoferrin, a pleiotropic protein in
health and disease. Antioxidants & redox signal-
ing, 24(14), 813-836.

11- Yousefi E, Rafienia M, Fazeli H, Zaman
Kasai M. In-Vitro Effects of Copper Nanoparticles
on Common Bacterial Strains Implicated in Noso-
comial Infections. J Isfahan Med Sch 2013; 31(240):
830-42. [In Persian].

12- Ruparelia JP, Chatterjee AK, Duttagupta
SP, Mukherji S. Strain specificity in antimicrobial
activity of silver and copper nanoparticles. Acta Bi-
omater 2008; 4(3): 707-16.

13- Dehghan Nayeri, F., Mirhosseini, M.,
Mafakheri, S., Zarrabi, M. Antibacterial and anti-
fungal effects of silver nanoparticles synthesized by

144 L5 q I3/l oflais /P Ala Sjusls ualidiesqi€as s 1do)l5 agpns H‘



5 ay

1144 yliyls U/l olads/P sla S Sijaals aslidie sqi€as | o]

e B SL (59,01 o 9 48 uShioS $iU ST oy

the aqueous extract of sesame (Sesamum indicum
L.). Journal of Cellular and Molecular Research (Ira-
nian Journal of Biology), 2018; 31(1): 16-26. [In
Persian].

14- Mafakheri, S., Dehghan Nayeri, F., Mir-
hosseini, M. study the biological production and an-
tibacterial and antifungal effects of silver nanoparti-
cles synthesized by the methanolic extract of clove

(Syzygium aromaticum). JMBS. 2017; 8 (2) :93-
103. [In Persian].

15- Shaffiey SF, Ahmadi M, Shaffiey SR,
Shapoori M, Varshoie H, Azari F. Synthesis of
copper oxide (CuO) nanoparticles and surveying its
bactericidal properties against Aeromonas Hydroph-
ila bacteria. Journal of Fasa University of Medical
Sciences. 2015; 5(1):36-43. [In Persian].



New Findings in Veterinary Microbiolog s \/olume 3, Issue 1, Spring & Summer 2020

Investigation of the effect of fungal and copper nanocomplexes on bacteria
causing nosocomial infections

Samira Kadoughani Sani', Majid Jamshidian-Mojaver 2*, Hamidreza Farzin?, Mo-
hadese Amiri®

1- Master of Microbiology, Sabzevar Branch, Islamic Azad University of Sabzevar, Sabzevar, Iran.

2- Mashhad Branch, Razi Vaccine and Serum Research Institute, Agricultural Research, Education and Extension
Organization (AREEO), Mashhad, Iran.

3- Mashhad Branch, Razi Vaccine and Serum Research Institute, Agricultural Research, Education and Extension
Organization (AREEO), Mashhad, Iran.

Receive: July 15, 2020; Revise: August 26, 2020; Accept: September 15, 2020

Summary

Nosocomial infection is considered as one of the major and most basic medical problems in all hospitals and
affects an average of 5 to 10% of hospitalized patients. Exacerbating factors of nosocomial infections include
frequent use of tools as well as repeated contacts with medical staff. In this study, the antibacterial effects of
copper nanoparticles using aqueous extract of Ganoderma lucidum on standard strains of Staphylococcus aureus,
Acinetobacter baumannii and Streptococcus pyogenes and Pseudomonas aeruginosa which are the cause of nos-
ocomial infections were investigated. Electron microscopy was used to measure the dimensions and shape of
copper nanoparticles. Infrared spectroscopy was also performed to investigate possible organic compounds that
could be involved in the synthesis of nanoparticles. Also, to observe the effectiveness of this nanocomplex, MTT
test was performed on two vero cell lines and L 929 fibroblast cell line. The results of scanning electron micros-
copy in this study showed that the sample of the extract in morphology is completely uniform. Copper nanoparti-
cles are spherical and in the range of 20-30 nm. Also, in the study of MTT test, ANOVA test showed that the
value of Sig is zero, which indicates a significant difference between different concentrations and positive and
negative control samples. According to the results of this study, fungal and copper nanocomplexes had a relatively
strong antibacterial effect against bacteria that cause nosocomial infections. The non-toxicity proposal of copper
nanoparticles should be investigated in laboratory spaces in order to use the antibacterial properties of these na-
noparticles in human applications.

Keywords: Copper nanoparticles , Ganoderma lucidum, Nosocomial infection, Standard bacterial
strains




