Yy

IFV-IFF Cloio — 1Y Gyl 9 3oL/ T 05lowd/Y il s S5 300ld  cwilnirg 5SS 50 03U ay pulis

SBeldgn 52 0,8 9 Lyl )6 o)lac uSlnS 9l g5 l0 ST (o) 2
e o sdrdgac sussS ol gla g SL

f‘_g).g,o| FYRE cvéze)gl:‘u O dios duzxo “u.»))s L, v “‘SSU’ PR | g0

Ol gz e lg s oDl S13T ol8itils sy pole 0aSLiils (55 e g9, Sn o) (owlih IS a5l zils -
Ol gt gt Axd ((3,5LaS gy g Ohi9e] iz lojle (5l (6lup o g (puaS Ty Sliniod e jLbokiwl -YgY
Ol eoleyS (ileyS il augd olSisls o K jald 0aSiisls (el g L ad ) o)l s IS ais-gal jisls -F

1PAA il Vol ey YRR Cage YF oo, S5k ATA% o Ve allie el o

US>

5 it Ly Sgimme O jpod 45 05500 DL alacigie jlaiws ol 4y G lan slacisie S jsba,
oS b b 4y o5 i sloml Gl lon )0 Ol pse Ly (Fgie Joole 955 Ly b (slis o sla 2555 i1 50
ST oDl anls 0,8 (o iy Gl 50 9 955 loml bl 5 slany (o iy jlamy celw VY L5 FA Jola>
Pz am aslllas (ol 5o jebaie (o w Bl 993 (gl (a5 090 ;0 Ly g il anBls 1y abogy e ighe
Sl lo slatigic oo S obnl Lo 5L slapldsn 7o) 5 Lojogll )8 ojlae (uSleS 6l (5 )bt
royal s 3p Ll ol 5 Ji sl (gl b Jols gy eyl 4 0okl 8,50 gLiris 1Sl el ouh atila
olizo3s—w o (ATCC 19606) jijsrly ws535ps il g (ATCC 6538) _ilogy ,iShsise ol (ATCC 14028)
ol 555 olais] slalams s Ladgin ool o ooliiul 3 )50 gLas Sk asos (ATCC 27853) fjasy5,7
355 ST syl oS3 phSls ST S50 5 535 5T (oligegsg—) JLST (SIS S
$ oyt l3gils IS 5 ola (g uSojlasi! gz i asls JLinl (ilap 5hsti ) JLST ESSS o (jal
39U i o a8 (Jlatal (M alnS 5 (o Stz Grizped ) ool (g (59U sSss Soo
035 5 &8 SheaS 5 3L 4 30 g s plml 108 gsle (omiw il JIUT asls s lSl
Swddy gl o oliwl Slyg S (g 5l g (ol 5o esliiul 3550 sLas 2L phide JSiS jlee )0
TS olas SLaS 5L a0 phids LSiS (s (sl line L 4 05 ol Sy Giogiy (! 5l el
P gt s whidg SIS vss) s L  2S L (e (ol 50 4 0 )ls S92 0 g LsjoglS
reds LS Hiim Ly (s 5Ty e 5 hnd plidpo I 555 olipeg s olidgn S5 036 iLos
Ol iz 5 099 055555 sl o L xS il b s 08 5 g )8 (eShoST 95 aog: (598
Cdled 4 aog Lot phdg LSt e U5 Gl 5 g 0y (FatiS lee cbale (gl oSS
g ooliusl (S 555UsT 0,5 50 S5 ol 3l Blgies e ol JLiSlsT s

0)5}.;[1' ;Oj.il' ‘[o)J}J'K :L;;L:MJ)LQ'.’?J &J}ic 5/9-4.9}:1 I‘SQ«*K 0@3‘5

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



P 1 Lo xS 8)lsms (S ot L JonS 925
o 50 8 e s 358 5Ty 45 0
(A) 09 oo L]

e 0 Shoe 5 ole 5 shls Yoane 355
A S o 9y 395 1) mate Gles dged
SV o5y mhw ils Sldgls a sl S
S13gils 050 jo s ;I Olyd A Cauds
9IS (e Bio E9—S90 il i 0 5L S
oLy 6L 0o sl wlye ol 5l (oS e
Sl Glemean by ccdale o085 ol dgils Lo ls
Los Sl bausgs ooty slomyl slacaisie sl ooy
Cnl Pl Gleys o552 10 5 ol se e,
Pla L g8 So pag) Lopagils (3) wiil (oo
s g 05l Cys 0ot sl S 098 ol o
TS ol wgs 4 cl oolnj wlsd 5 e ols>
29)1d e 50 (oate Sl shile 9 995 0 wdes
Gl 00 s o5 cla w0 () +)
sloz,B loa s las cand OYgams 5l 55 a5
3 cdadloxe ¢jgngi o Sl Sl lls Lo y0ailS i o
sl ST 0 ¢t e ity ol A S
09 (0% S—d 9 (9> B Ad (g g W
(V)) s

$U ol 1 (o aalllas (ol plodl jl Saa
Slapkdsn  opi g Lopagils )8 o)lac (SLeS
Sl jlow slacigie oauSsbnl slais Sk
RES

L vy 9 dlgo

& o las s cuz oyosill gyl o o jlac 4y

Ol Lawgs L0l 2,8 2,5 VO (e Loyogls 2,5
B e
o odilig> aiBo Vo Do 4 398 Jele ol adlal
IS 51 Jybme 3505 o g St ol o 5l o 3
Jslows o908 oyl Sz rizred a0l j5ee Slo

AY) s solawl s )

d‘)&m‘as‘;ﬂs’ ‘54&9.&5 'W

doddo
> g 035 Sishe o] L (g plej 50 jlen
SOV PR NG SN GO PP DL ¥ Y5 PSP
9 6o 9 S Jrane S Gl low glacigie
Sloy (bl 5810 50 e 9 S e Jsloe 51 (S
Ohlesm au 1y (iSn slaaiie ¥l 5 il e
aleior )y (Gl s (bl 5150 g 00 (6
Wbty laysiS Ho Lacgie ol (e 059,
Sy awgs Jlo ) g aban—wgi glayeaS )
St a3 Sl 45 33,5 e
A |y Gyt e g JLo 0 Gl iS o
(&ylyel s (Y V) a2 o ol —aisl oy >
Olsssr ) O35 B89 i 9 (S oS
slacsie sboml sl (Jol Jome a (lyicasy
50 0o ol ol slacdsac o, sl Sl
s Sgde o Sgegiy Jold ot ;55 sla foe
(Y) o b o -

e « &
slocisae sloul el S55055 (slop—uailS)lg, S
Sloml slags iSL Stee 51 a5 (oo (Sl jloce
A GleT oo Sl Lo lalisae (gou S
lizogs—w  us—i)s) S5 sl ] o LSy 3/

(F) og0i 0 )lil 058 g lossiink [ty gs,57
LSt Camer Sl St )l iolidgn
Las Sh oo, by S0 jle dwgas a5 ol

g 6)‘)6‘

S Sy ils cle 4 g el o0t jgame
e Ceeglie Sl o Bl 5 Sis i Pl
=B Slapile 5 Laciign il 1 )l
(7 ) 39 o0 (b

4 (SSlwly iSIl STy b 5l gl
T oLl L 5 05, oo e Lancg Sl gLt
J=5 jsban Lags xSl slid o )50 o sl o

29,500 S lap—clSe 51(Y) W5 o

‘5l_9303)§ 9 u.»_AT g}““—ﬂﬁ Q‘B_'LSA Lu‘)\)s.'l_:

YA

el uilidicsgyCsa > B0 agdis

1184 s q jaily /P oLadds /¥ sla




¥4

144 liss) q jiils /P ojlads 7 sda S Slijaals aalisdie sq)€as 1> [dojls agplss

e SPSL SLaldon 52 0585 9 Loydgils &) 0 bas (uSheS 9l (5l ST (o)

slasSal> 5l s, S Jsb (LS )
oo cble o VL 51 2y San Vo s
Jas_lm‘jpdasd_)b;c\sl_ao‘t)ujo)_bujf
Jodoee dg S Vel 4 ol Sy 5leas
Voo Ghlolaidas guw Salsdaygosa iy
3losgy oml ams S aBlsl sgn et Lo 1y S
s Sale S s 5 e a5 pom 2 o9 Sl
sl s 50 glacdale oled oS lay daldl
Voo Gl alacd, gaus 5l oo g3
Gl 11 ) sl Saly s 52 S
NSRRI UETSVE ST R
bpome ;s See Ve e ol e S (lgeany
b ;idg S V0 el (e S (lyean
5 el Y o an Lacody oo 5 eolaul cuns
3o g Wad 4SSl ol 5 il a0 YV gl
0ails )8 Lacady g S (yguwlioSSl ey o b
olewd B L L 4w LaSals uw wod JLs
b 4S5 ola St L wos el b il
BN GNIIrC R BN PP GO PR P K K s
el S o 4 digly g 0 lacalg Ko ]
3 e gt Sis L aiad ools I, 8 5l gles o
Jodoe 5l idg SLo Ve cdyg Sio ol St
009}_51 L_Jb;_ibb @Lao.: Ao oo <Y 4_.‘93.5 JLMMJ;
YV loo ;0 adBo V0 Soe an cdyg S g 090§
Sy 4550 gl Do (bl ey b 5SSl ax o
AL L Lol 5 a0 )8 JUS Latalys Sas (5,0
O S 5l ey e eols g sla s
ER IS SR IVUIE SN NI
Soy Lo 5 wslsl Seul ansl sy oo Joloee
ohdg o goamy JSis sl ,mSh L osas wlil
T Job 5o by Soe (6595 i 0pb (Lol

o)las ayd Cur loyogil @)l g 0444 0,590 jiiw
T 1+ b Sl 5 AT 08 ¢
U 1y 0,55 j1 gwsioms * /0 o 5 o bgline ke
A S gy el Y e 4 g )8 ol o jlas o
rpm ye0 b dado Ve oo w0 Jols Jolowe .ol 0olo
a5l e g 9 (Olall=8,500D) oy il 1Y -
Ot slaces plxl gl Jolo g Sl gt b
0,356 odgi ol jolate 4y 1043,5 ooliul ol
o8 31 0,5 )3l IS 5 olasl (g S0l 5 0,
1988 E3la) CEM) (o) (59 58U o98umg S
(Ol 58 c3Lo) FTIR ofiws 5l fpuiomen ¢ (S
OVY) ol solaul
w2 o g g STl Sl YT (s
o5 (! o ool 5y slacs S fabdgy LSS
sl S eell] o labil la gl
5 (ATCC 6538) _ilog ,25hsiie « (ATCC14028)
olisogage 3 (ATCC 19606) sl (s s 5 i/
S50 Glos,SL wisg (ATCC 27853) fianjs i/
ol 095 colaizl gladaime 4 (hoghy (ol o eoliiul
BTk o sss T ligegosw) BT (SIS S
o555 Ik U ushs)  sTpLslh
ools Jal (logy s5hgisenh BT oM 5 (pijand
LRV

oy 5 )8 LS 5L L5 0 00 o 2
53 oolil 590 Lo 2L phidgn JSi5 jlge 5o
ooldiwl e Bl ciS amio ) 5l Gegim o
3 odliiul 0y Lo ,iSh jedaie (po a0 )S
B Bt (G5 5 e) TSB yle S Ly o
A0,8 4seSSl el Y v s

035 5 8 SheaS 5 3l a0 30 o
53 ooliiwl 5590 Lo L phidg JSa5 jles 5o
Ss=e an Jurw il 35 o, 5l g o=
L pdy Sjpe 1SS A e

TSB i bty Sen )+




d‘)&m’bs‘s}lﬁ uﬁ‘-gds ‘W

w5 56T Y o jles Jo Y S 1308 s b g yegl 5030

Sy yini 9,0 (99 abewg & pldgu ddgi (o Ulgl (gudsainb —) Jauer

OD (5,8 i 251> file | Jool> gulii phdan JuSiT o bly

—
.ﬁ
*

OD=- /¥y OD>¥*ODC &9
[NFF<OD<=+YTY Y*ODC<0D=<=¥*0ODC buyio
[+ AY<OD<=-\F7 ODC<OD<=Y*ODC R

OD<=+/-AY OD<=+/-AY Jlail pac

5\?ff Cm'lwb 5o 00 0l \.\Jl) el ;A.MJ“;ng

Sl 55 €20 (25 olals 16T st yshate & FT-IR 561 :FT-IR 17 g

Sl om Slpds oy 2 g LSl o Jele (sleg S
26 o lae gei IR cinbs 5,5 o plovl 5L 2L

AW OML.».A ‘S»L»B.b L_sl.bg_i,.) w‘ .’ay,c N-H ;..M.o.} >

el uilidicsgyCsa > B0 agdis

FUNRINE JRVSUR S CECMPUL DI PRSP TR
AV VY YYY g IYA emtasl o Sy 00,5 oy
s CH caed 5l 5 C-0 pans Sl & ool
ol Slaslis .oyls o)Ll C-O-C awS il

3255 Jsis O-H 5 €20 Lile slay 5 o w5 oo
FO--00+ emlasl jo 5 Sy ke 0,85 Ol H3gk

il oo AG-O sS il 4 Ly

S Sl 00l ool s VS o 0,85 &l ke ,04E
0- S Slals )l a4 gy YEYY e amb o e

YAYE M amb s oad ssslie Sy il e H
s57gm Gl ibss CH 2a8 wlals ) 5l L5b

@ Lo yogils 7,18 diges 51 VVe o=V 0 e cmT asb o

104 Liussj 4 juily /P oladh /P sla

Sl 51 Bl as ol o)Ll (o] Wigw Ll )|

g m
g 3 8
g z -
« ® w ]
g 3
= 0 o
2 %
£ g
==
=
<] o
2 {
4000 3500 3000 2500 2000 1500 1000 500
‘Wavenumbers(1/cm)
FT-IR ;6T ) Jsi
w85 |8 slamio 59998500 b (Gma) 95 Oleo 15 9 ol ols plas ¥ SE 3 (g5t diges )l SEM yglas

olas ¥ USs 0 SEM pslas 1 o b mlbs o | Slo,d 550s8,90 L 1, 0,8 &l )dgil Ya gl .ol



—
-ﬁ

14q Gausj q Sl /P ojlads /F ada o Ssjasls (paalidie sq)€as 1> Idojls agplss

e S PS5l Spldon 52 0,85 5 bo,39l )6 0)bas uSleS$iU (550 5T (o 52

by 4 plden S 3l ol ol jeldsy gl odgazma o o3l gl (g 0,88 Olyd A B
Ghls anllas 550 sladige 45 39 ol Kibled i loe fhagil V- -¥0

RAD2 = 21.62 nm
n

D4:= 4279 nm

D= 39,7%am

. N
D8'=29.63 nm

FE-SEM (sius; 59 iUl rgsws ySno Y JSCi

pledgn Cud @i =Y Jouo
g JoSld a8 3ol
N siss) pusT s plslin]
$$ Hisl waTsT sy
Jlail poe o pSlgin!

Cond Ligks jg 4T oligogogaw

Myu@hgh&%)p)om&ﬁ%y 3,50 olo 6 ST Lrwsi olugms JuSiii'ylgeo
el 00l oolo uLw.v).v) de.?)é 0]3.35@)@ :(" r}-’b .[,,; ‘;LQ - E.[o} . )JNLEO

S Sb b wlds LS5 e 0 9 g0

95UsT GBS, 13 0 it )16 ojlas o539 il GBCBLE 9o 15 aslllas 5,90 (5 005 5T whedges S slan T Jpur

o gt hals
- - e J = e IS e
Ty WrE S 7aT IRLE L TIAND irvia AV 1var
SR
ATOE TV | BT et | VBT 2 g | c00 E ee0d VR E AT | T E et | AT E ey s E T | TPAE wf A | sV wie Y F r
Faxk
VIME TTOAS LT TR EYIT O ST RRY. N VAL | & ST 1) SATAE e | VD E e T | 1N £ e S T Y e | AR R e ] Sl Sl
sy
FiAaE YR AN VL0 VN L 1 B8 B Y IL VAN (V) LV e | SYEY R AT | TET R eV [ YAV E el | TVA R eTE | TV E e | iied e
U3
S il
STVRE TV | TV E Y | T 0| Y 0 SOVTE W | RV E e | TN E e STAT E TN | YOV E A | AEY E TS
5ol
F




S sshsl ] dawgio wliden Il LT
po=tyso e Wigallw o wlidgs SIS s ds/
SIS gl osll g a5 WLds o )l

(VF) S0y caxs pldgn
Ul o 4§ (gl alllas o oL Sod 5 Ce S

K P SR TIPS W Y AP B 1 RV B R TA

00 adgi o, i Sl)dgls oL iSL oo Fl g s
il wlie oS Jplie 5 ool ojlae alews 4
45 0gm ol Sl cseS Ltegiy 5l Jol> s
AL ez 695 2 (el ST ead wdgs 3930
oligagos Bl 53
Sy9 (gl sl rusi)sl (wsSsSoll ]

o ol oldgls ool anals T alesl

Lis——395/

olels Alls o)las 5o g aals Jo oo Ly aslie
a5 9og Do 1) slasly o5 (9,500 95 Ple>
Sloslawl U &l )39l gy adgy a8 o) 0 Hlas
LT (mssls (ols el s lsican SlaluS o s
(VY) uS LS

e dam VOV Jlw o gl Ses 5 (oo
SS9 o e apanST 13550 (2 L8 ws codled
o5 ) sk el iliie (sloassS ale e
et 00 (Sl 5 ,oms (oileesd (gDl
RVEII 3 (A R O] B P OUE S ¥ Y SR SN W L L LYY}
ol s (oloed By A e ST 5 0 e
Py S bwgi Lgl o5l 5 (55Ts8y50
il Sy gy et s S (S9!
G2y Sl ol mls ad oy HRlel g S
Fo e s S5 o3l A5 ol Gl s
5SS Cmilon Cools i 5 05 Segils
sk sl 595 2 5 a0 Sl3gls pl (Saxas

OA) 09 ogilng g e

d‘)&m‘as‘;ﬂs’ ‘54&9.&5 'W

e g ml) )l (S Gl e Sgie
O g gl jlow ples jo (Sloeys WSt
2 & Gl (e 5o 7ol lacssae 5l SO
Casl 45 olap sy Ko ablgo (Slays 3515
Cghe Jome o ang L dig b oe (Gl lo Sighe
sile (G555 Jslge 5 035 glite (55l 39 9
lacisic sl o Lag, 5 Lo,k Lausns
Las S plds— (OF) aiib oo i (Sbiw)lon
St sloglen slaml o aliwa b gl
slaglie oom )0 e Lo len L‘?“-’“
Lacisie 5l )l Dol olime aidl oo 9518
5 ehden Sad b puditae LSl gl o jo
slog lom ao A dga> 0 il oo ol )le o
bl )lg 500 ) pheds JoSis 5l (26 (Sgae
OF) sl e

am o8 VWY Jlw o ol Sen 5 (S —a
Oislas slas—w o pldy o LS 25 )
955 Sl LS dAmio Gy A 4y LTy )
50 Gy ol 5l ol b aisls  ady) g BT
So— ol b (Gakig o) S8l CulS axio
YY (938 phdg—n o ba la> 00,0 oS
Ghlo oo, 0¥ gla g pldg—0 b a0y
(VD) wog s pldons

PV g o ohllSen 5 (g wl—e
3 89y w—eS18,5900 (g )leen 51 (o) 2 Ay 05 00
b ben sloagySt = p phdem J5i
33 89y 3=S18,380 531 g (il )3 aSle
(Ll 5l SLas ySL 59y y— phidg—n S
9 po—tysosied Mgedlow o gyl ugSs5sbSli ]
o Sy9— Shig S (g A st sl

GASLas ol lis gt ol plis 28,5 18

\FY

el uilidicsgyCsa > B0 agdis

1184 s q jaily /P oLadds /¥ sla



\FY

OIS uilidiesge s 1o agpind

184 ylhissj q Sl /P olads /I sla

e SPSL SLaldon 52 0585 9 Loydgils &) 0 bas (uSheS 9l (5l ST (o)

References

1- Kadoughani Sani, S., Jamshidian-Mojaver,
M., Farzin, H., Amiri, M. Investigation of the ef-
fect of fungal and copper nanocomplexes on bacte-
ria causing nosocomial infections. New Findings in
Veterinary Microbiology, 2020; 3(1): 39-46.

2- World Health Organization. Report on the
burden of endemic health care-associated infection
worldwide (2011).

3- Peymani A, Farajnia S, Nahaei MR,
Sohrabi N, Abbasi L, Ansarin K, et al. Prevalence
of Class 1 Integron among Multidrug-Resistant Aci-
netobacter baumannii in Tabriz, Northwest of Iran.
Pol J Microbiol 2012; 61(1):57-60

5- Besharati S, Owlia P. Evaluation of biofilm
production capacity in salmonella isolated from
chicken meat in Tehran municipally daily fruit and
vegetable markets. Daneshvar Medicine. 2020;
28(1):62-72.

6- Ciofu O, Mandsberg LF, Wang H, Hgiby
N. Phenotypes selected during chronic lung infec-
tion in cystic fibrosis patients: implications for the
treatment of Pseudomonas aeruginosa biofilm in-
fections. FEMS Immunol Med Microbiol. 2012;
65(2): 215-25.

7- Schneider G, Schweitzer B, Steinbach A,
Pertics BZ, Cox A, Koérosi L. Antimicrobial Effi-
cacy and Spectrum of Phosphorous-Fluorine Co-
Doped TiO2 Nanoparticles on the Foodborne Path-
ogenic Bacteria Campylobacter jejuni, Salmonella
Typhimurium, Enterohaemorrhagic E. coli, Yersinia
enterocolitica, Shewanella putrefaciens, Listeria
monocytogenes and Staphylococcus aureus. Foods.
2021;10 (8):1786.

8- Bogdanovi¢ U, Lazi¢ V, Vodnik V, Budimir

M, Markovi¢ Z, Dimitrijevi¢c S. Copper

nanoparticles with high antimicrobial activity. Mater
Lett 2014; 12(8): 75-8.

9- Humberto HL, Garzatrevino EN, Ix-
tepanturrent L, Singh DK. Silver nanoparticles are
broad spectrum bactericidal and virucidal com-
pounds. J Nanobiotechnol 2011; 9: 1-8.

10- Mayzumi F, Okamoto H & Mizuno T. Cul-
tivation of Reishi (Ganoderma lucidum). Food Rev.
Int. 1997; 13: 365 - 82.

11- Cao Y, Xu X, Liu S, Huang L, Gu J.
Ganoderma: a cancer immunotherapy review. Fron-
tiers in pharmacology. 2018; 9(5):1217.

12- Kadoughani Sani S, Jamshidian-Mojaver
M, Farzin H, Amiri M. Investigation of the effect
of fungal and copper nanocomplexes on bacte-ria
causing nosocomial infections. New Findings in
Veterinary Microbiology. 2020; 3(1):39-46.

13- Mehrabi Tavana A. Nosocomial infections:
A global problem. Hakim Health Sys Res.
2016;19(2):100-02.

14- Mamishi S, Pourakbari B, Teymuri M,
Babamahmoodi A, Mahmoudi S. Management of
hospital infection control in Iran: a need for imple-
mentation of multidisciplinary approach. Osong
public  health and research  perspectives.
2014;5(4):179-86.

15- Nosrati N, Honarmand Jahromy S, Zare
Karizi S. Comparison of Tissue Culture Plate,
Congo red Agar and Tube Methods for Evaluation
of Biofilm Formation among Uropathogenic E. coli
Isolates. Iran J Med Microbiol.2017;11(3):49-58.

16- Abbasvali M, Ebrahimi Kahrizsangi A,
shahriyari F. Evaluation of the Inhibitory Effects of
Zinc Oxide Nanoparticles on Biofilm Formation of
Some Foodborne Bacterial Pathogens. Iran J Med
Microbiol. 2017; 11(5):115-124.

17- Nikbakht M, Pourali P. Survey of biologi-
cal and antibacterial effects of silver nanoparticles of
aqueous and methanol extracts of Berberis Vulgaris.
MEDICAL SCIENCES. 2015; 25 (2) :112-118.

18- Habibi N, Gheisari H, Aminlari M, Seda-
ghati F. The study of antifungal activities of magne-
sium oxide and copper oxide nanoparticles against
different species of Aspergillus. JABS. 2017; 7 (3)
:317-327.



New Findings in Veterinary Microbiology Volume 3, Issue 2, Autumn & Winter 2020

The Inhibitory Effect of Nanocomplex of Ganoderma and Silver Fungus
Extract on Biofilms of Bacteria that Cause Nosocomial Infections

Samira Kadoughani Sani', Hamidreza Farzin?, Majid Jamshidian-Mojaver®",
Mohadeseh Amiri*

1- Master of Microbiology, Department of Biotechcology, Sabzevar Branch, Islamic AzadUniversity of Sabzevar,
Sabzevar, lIran.

2,3- Mashhad Branch, Razi Vaccine and Serum Research Institute, Agricultural Research Education and Extension
Organization (AREEO), Mashhad, iran.

4- Master of Bacteriology, Faculty of Veterinary Medicine, Shahid Bahonar University ofKerman, Kerman, Iran.

Receive: December 30, 2020; Revise: February 12, 2021; Accept: March 4, 2021

Summary

In general, nosocomial infections are those infections that are limited or diffuse and are caused by pathogenic
reactions related to the infectious agent or its toxins in the hospital, provided that they occur at least 48 to 72 hours
after admission, the patient should be hospitalized and at the time of admission, the person should not have obvious
signs of infection or be in the latent period of the disease. The causes of nosocomial infections are discussed. The
bacteria used in this study included standard strains of Staphylococcus aureus (ATCC 14028), Acinetobacter
baumannii (ATCC 6538) and Streptococcus pyogenes (19606 ATCC) and Pseudomonas aeruginosa (ATCC
27853). The bacteria used in this study were transferred to their specific media including McConkey agar (Pseu-
domonas aeruginosa), Parker agar board (Staphylococcus aureus), blood agar (Streptococcus pyogenes) and choc-
olate agar (Acinetobacter baumannii). Scanning electron microscope was used to measure the dimensions and
shape of silver nanoparticles. Infrared spectroscopy was also performed to investigate possible organic compounds
that could be involved in the synthesis of nanoparticles. Microplate method was used to investigate the effect of
fungal and silver nanocomplexes in inhibiting the biofilm formation of bacteria used in this study. The results
showed that there was a significant relationship between biofilm formation in the presence of nano-complex of
Ganoderma and silver extracts; among them, Staphylococcus aureus had a weak biofilm, Acinetobacter bau-
mannii had no biofilm, Pseudomonas aeruginosa had a weak biofilm and Streptococcus pyogenes had a strong
biofilm. Fungal and silver nanocomplexes have antibacterial activity in various concentrations and also this com-
plex has a growth inhibitory concentration and also has the ability to inhibit biofilm formation. Due to the good
antibacterial activity of this compound, it can be used in various medical applications.

Keywords: Biofilm, Nosocomial infection, Ganoderma and silver and nanopatrticles
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